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Loi cam on

Sau thoi gian hoc tap va nghién curu tai Truong Pai hoc Kién trac Ha Noi, dén
nay tac gia da hoan thanh luan 4n tién s§.

Tac gia xin bay t6 1ong biét on sau séc téi GS, TSKH Tran Hiru Uyén va PGS,
TS. Nghiém Van Khanh d3 tin tinh huéng dan khoa hoc va dong vién khuyén khich
tac gid hoan thanh céng trinh nghién ctru.

Tac gia xin tran trong cam on B Gido duc va Pao tao, B0 Xay Dung, Ban
Giam Hi¢u, Khoa Sau dai hoc Truong Pai hoc Kién trac Ha Noi da quan tam sat sao
va tao diéu kién trong qua trinh hoc tap va nghién ctru tai truong Pai hoc Kién trac Ha
Noi.

Tac gia xin chan thanh cam on cac thay co gido cia Bo mon Cap thoat nude-
Khoa KTHT & MTDT, Khoa SPH di ¢ nhimg trao d6i, gop y vé chuyén mon qui
bau, dic biét 1a nhirng van dé lién quan dén hudng dé tai luan an.

Tac gia cling giri 10i cam on toi ban bé ddng nghiép noi cong tac va dic biét 1a
t6i gia dinh nguoi than da hét 1ong dum boc yéu thuong, dong vién ¢ vii va tao moi
thuan loi nhét dé tac gia yén tAm hoc tap va nghién ctru.

Tac gid xin cam on tat ca!



Loi cam doan

T6i xin cam doan déy la cong trinh nghién ctru cia riéng t6i. Cac sb liéu,
két qua néu trong luan 4n la trung thyc. Nhitng dong gop cua luan an chua ting
duoc cong bd trong bat cir cong trinh nao khac

Tac gia

NCS. Hoang Hu¢ Quan
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MO PAU
1. Tinh cip thiét

Dan s tang nhanh va céac do thi, cac trung tdm cong nghiép, cac bénh vién va
trung tdm y té hoat dong tao ra nhidu nudc thai. Phan da chiing khong duoc xir Iy dam
bao yéu cau xa thai di gdy 6 nhiém moi truong do thi va sy qua taicho ngudn tiép
nhan.

Dé phat trién kinh té xa hoi va giam thiéu su 6 nhiém méi truong ddng thoi bao
vé strc khoe cua cong dong, xir 1y nude thai di tré nénhét stc cap thiét. Tinh dén
2020 & cac do thi nudc ta c6 khoang 63 tram XLNTTT cho cong suét thiét ké ~
1.340.000 m3/ngd va cong suat hoat dong chiém khoang 15% lugng nudc thai sinh
hoat[70].Dén nam 2025 trén ca nudc dy kién s& c6 50% tong lugng nude thai cac do
thi loai II tr& 1én va 20% dbi véi cac do thi loai V tré 1én duge thu gom va xu ly dat
tiéu chuén, quy chudn k¥ thuat trudce khi xa ra moi trudong, M6 rong pham vi phuc vu
cua hé théng thoat nudc d6 thi dat trung binh trén 80% dién tich bao phu dich
vu.80% luong nude thai cac lang nghé dugc thu gom va xir Iy dat tiéu chuan, quy
chuan k¥ thuat trudc khi xa vao hé théng thoat nude do thi hodc ra méi truong, 20 -
30% nudc thai sau xtr 1y dat tiéu chuan, quy chuan ky thuat duoc tai st dung tudi
cdy, rira duong d6 thi va cac nhu cau khac.[34].

Nudc thai sinh hoat duge xac dinh 1a mot ngudn tai nguyén ludn co san trong

d6 thi. Néu chiing duoc xir 1y chi dé xa thai thi vira lang phi vira 1am ting tai luong 6
nhiém méi trudng ngudn tiép nhan, trong khi chung cé thé tai ché bang xir Iy sau béc
2 dé tai str dung cho nhiéu muc dich trong do6 thikhac nhau tham chi cho ca muc dich
an udng néu can thiét.

Thuc té thi con ngudi tir 1au da biét xir Iy nude thai dé tai st dung cho tudi tiéu
noéng nghiép, nudi trong thiy san, tudn hoan cong nghiép vadich vu d6 thi. Téi sir
dung nudc thai cho cac dich vu trong d6 thi nhu dich vu cong cong (dé tudi cay, rira
duong, chita chay, tao canh quan mdi truong), dich vu sinh hoat (dé doi xi tiéu, vé
sinh chuéng trai, nha ctra va san vuon), dich vu thuong mai (dé rua Xxe may, rira ctira
kinh cac nha cao téng, diéu hoa nhiét dd) va dich vu xay dung dé tron bé tong, rira

may moc xay dung, nén dat, dap bui, tao ém)



T4t nhién, nudc thai tai st dung con it dugc quan tam nghién ciu, nhét 1a d6i
v6i qui md khu d6 thi hodc qui mé d6 thi.Diéu dang cha y 1a nude st dung doi hoi
chét luong va do an toan khéng cao nhu nuée sir dung cho muc dich dn udng, nhung
lai chiém mot ti 18 vé khdi lwong 16n (vi du: khéi lwong nudc tai sir dung trong d6 thi
loai IIT tr& 18n c6 thé 1én toi ~ 56% tong lugng nude thai sinh hoat hay ~ 41,7% tong
lwong nuée cap cho an udng sinh hoat vatrong d6 thi loai IV tré xubng twong tmg 1 ~
52,5% va ~ 38,9% (xem s6 liéu tinh toan tai muc 4.1.2). Diéu do6 rat quan trong trong
viéc dam bao ngudn cap nude 6n dinh cho su phat trién kinh té xa hoi ctia cac d6 thi
trong tuong lai. No cang c6 ¥ nghia dic biét hon ddi véi nhirng ving khi hau bién doi
that thuong, nong buc, khod can, khan hiém va 6 nhiém ngudn nudc do cic nguyén
nhan khac nhau (nhu khong chu dong duge luu vuc nude dau ngudn; dong chay qua
cac ving ndéng nghiép bi nhiém ban béi viée canh tac, st dung phan bon héa hoc va
thudc trir sdu; dong chay qua ving cong nghiép bi nhidm ban bdi nude thai va chit
thai cong nghiép; dong chay qua vung d6 thi bi nhiém ban boi nudc thai va chat thai
d6 thi v.v...) nhu nhiéu ving lanh thd va khu vuc d6 thi ¢ nudc ta.

Dé tai st dung cho muc dich cap nude chita chay, tudi cdy, rira dudng do thi
ma khong lam cho hé thdng cung cdp nude bi tic nghén, cac thiét bi ding nudc bi
hoen &, c6 mui va phu hop v6i cac quy chuan chét lugng cip nuéc theo QCVN
01:2008/BTNMT, va dam bao strc khoe ctia ngudi sir dung thi nude thai can duoc tiép
tuc xir Iy nang cao. Xir Iy ndng cao nudc thai cé thé két hop qua trinh xir 1y sinh hoc
dé khir chét hiru co, dinh dudng va qué trinh xir Iy co 1y dé khir can lo limg.

Vit liéu loc da nang ODM-2F tuy da ung dung rong rdi & nudc ngoai, nhung &
nuéc ta chi méi duoc ing dung trong xir Iy nudce cap ma chwa cé nhitng nghién ciru
ung dung trong xt ly nudc thai va nang cao nudc thai.

Xuéat phat tir nhitng 1y do néu trén, dé tai luan an “Nghién citu cong trinh loc
ODM-2F dé logi b6 can lo lirgtrong xit Iy ndng cao nwéc thdi dé thi nham muc dich
tdi sir dung” nhamdam bao chat luong nude tai sir dung cho cac muc dich chira chay,
tudi cdy, rira dudng trong do thi dé dap tmg nhu cau cip nude phu hop véi chién luoc
phat trién bén vitng Viét Nam giai doan 2011-2020 vé bao vé méi truong nudc va sir

dung bén vira moi trudong nudce.



2. Muc dich nghién ctru

- Panh gia thyuc trang vé& xur 1y, xir Iy ning cao nudc thai va giai phap tai sir
dung nudc thai.

- X4c dinh cac thong sd/chi tiéu cong nghé va xay dung phuong phép tinh toan
thiét ké cong trinh loc ODM-2F trong xir 1y ning cao nudc thai.

- Ung dung phuong phap tinh toan thiét ké cong trinh loc ODM-2F trong xtr ly
nang cao nudc thai sinh hoat cho khu dé thi lya chon.
3. Poi twong va pham vi nghién ciu

a) Doi twong nghién ciru:

Cong trinh loc ODM-2F trong xtr Iy ndng cao nudc thai sinh hoat.

b) Pham vi nghién cuu:

- Vé khoa hoc:

+ Nghién ctru cong trinh loc ODM-2F d xtr 1y nang cao nudc thai, tap trung
vao chi ti€u loai bo cdn lo lung SS va phuc vu cho muc dich tai sit dung nudc thai, tap
trung vao tai sir dung dé cAp nudc chita chdy, tudi cdy, rira duong trong do thi

+ Nghién ctru lwa chon cong nghé xtr 1y nang cao nudc thai dé tai s dung
trong do thi;

+ Nghién ctru thuc nghiém xay dung phuong phap tinh toan cong trinh loc
ODM-2F trong xtr Iy ndng cao nudc thai.

- Vé khong gian: Nudc thai cac khu vuc d6 thi Viét Nam, trudng hop nghién
ctru dién hinh tai nha may xir ly nudc thai tai khu d6 thi huyén Dan Phugng.
- V& thoi gian:

+ Thuc hién nghién ctru thyc nghiém tir nam 2016 - 2020.

+ Thoi gian nghién ctru theo quy hoach phat trién kinh té x3 hoi cua cac do
thi tai Viét Nam dén nam 2030, tdm nhin 2050
4. N§i dung nghién ctru:

- Téng quan cac van dé vé: (1)Xir Iy ning cao nudc thai va kha ning Gmg dung
cong trinh MBBR dé khir chit hitu co & dinh dudng va cong trinh loc ODM-2F dé

khtr can lo lung; (2)Giai phap tai st dung nudce thai.



- Xay dung: (1)Co s 1y thuyét khir chat hiru co, dinh dudng va cin lo limg;
(2)Nguyén tic, tiéu chi lwa chon céng nghé xir Iy nang cao nudc thai sinh hoat; (3) Ly
thuyét x4c dinh thong sd/chi tiéu cong nghé loc ODM-2F.

- X4y dyng ké hoach thyc nghiém va trién khai nghién ctru trén mé hinh c6t loc
ODM-2F.

- Xay dung phuong phap tinh toan cong trinh locODM-2F dé khir cin lo ling.

- Ung dung két qua nghién ctru cho nha may xir Iy nuée thai khu d6 thihuyén
ban Phugng.

- Panh giakinh té k¥ thuat phuong an xir Iy va tai str dung nudc thai phuc vu
cho muc dich cap nudc chita chay, tudi cdy, rira dudngtrongdo thi.

5. Phwong phap nghién ctiru

Cac phuong phéap nghién cttudugc st dung trong ludn an:

- Phuong phap khao sat thu thap tai liéu va s6 lidu vé: (1) Xt 1y nude thai tai
cac do thi Viét Nam; (2) Cac ung dung thuc té cua cong ngh¢ loc ODM-2F trong xur
Iy nude va nudc thai (chuong 1); (3) Tai sir dung nudce thai (chuong 1); (4) Hién trang
tram XLNT sinh hoat khu d6 thihuyén Dan Phuong, TP Ha Noi (chuong 4).

- Phuong phap phan tinh, d4nh gia va tong hop sé liéu: (1) Tong hop va phan
tich nham danh gia hién trang vé xtr 1y va tai str dung nuée thai (chwong 1); (2) Phan
tich, tong hop cac van dé mang tinh tong quan, kinh nghiém trong va ngoai nudc lién
quan t6i xtr 1y va tai st dung nudc thai (chwong 1); (3)Phén tich tong hop s lidu thi
nghiém dé xac dinh céac gia tri trung binh, 14p cic bang va xdy dung cac d6 thi quan hé
phu thude (chuong 3 va chuong 4).

- Phuong phép ké thira c6 chon loc cac két qua nghién ctru di trude & trong va
ngoai nudc vé: (1) Cong trinh loc nude va cong trinh loc ODM-2F (chuong 1 va
chuong 2); (2) Xt 1y va tai st dung nudce thai (chuong 1 va chuong 4).

- Phuong phap nghién ciru 1y thuyétvé: (1) Xir Iy chat nhiém ban trong nudc
thai (chuong 2); (2) Qua trinh loc nudc qua vat li€u loc dang hat (chuong 2); (3)
Nguyén tic, tiéu chi va qui trinh lwa chon céng nghé xir Iy ning cao nudc thai dé tai
st dung (chuong 2 va chuong 3).

- Phuong phap mé hinh héa dé xay dung mé hinh thi nghiém chuong 3

- Phuong phéap nghién ctru va phan tich sb liéu thyc nghiém:



+ Nghién ctru thyc nghiém nhiam xac dinh cac chi tiéu/thong sb k¥ thuit cong
trinh loc ODM-2F trong xtr ly nang cao nudc thai(chuong 3).

+ Phan tich cac s6 liéu nudc thai ddu vao, diu ra md hinh &€ x4c dinh hiéu
qua xu 1y. Viéc phan tich dugc thyc hién bang cac phuong phap TCVN hoic I1SO
(chuong 2 va chuong 3).

+ Xur 1y s6 liéu thue nghiém dé x4y dung cac mdi quan hé phu thudc giita cac
thong s6 cong nghé loc ODM-2F theo cac chi tiéu SS dé xay dung phuong phap tinh
todn cong trinh (chuong 3 va chuong 4).

- Phuong phapnghién ctru chimg thuc tmg dung: Ung dungphuwong phap tinh
dugc dé xuat trong luan 4n dé tinh toan thiét ké cong trinh loc ODM-2F trong cong
doan xur 1y nang cao nudc thai dé tai st dung khong cho an udng dbi véikhu do thi
dién hinh (chwong 4).

- Phuong phép chuyén gia: T6 chirc Hoi thao Bo moén, Hoi thao mé rong lay ¥
kién chuyén gia vé ndi dung dé hoan thién ludn an (st dung trong toan bd luan an).

6. Y nghia khoa hoc thuec tién.

- Bing tong quan thyc trang, co so 1y ludn va thyc tidn vé xur 1y va tai st dung
nudc thaicling nhu nghién ctiru thuc nghiém loc ODM-2F, luan an da:

+ Xac dinh mirc do can thiét xtr Iy ndng cao nudce thai.

+ Lapduoc cac mdi quan hé phu thudc giita cac théng sd cong nghé qua trinh
loc ODM-2F va chi tiéu chat luong nudc tai str dung va tir d6 xdy dung dugc phuong
phap tinh toan thiét ké cong trinh.

- Day chuyén cong nghé xir Iy nang cao nudc thai va phuwong phap tinh toan
cong trinh loc ODM-2F cung nhu céc dé xuét khac cua lun 4n c6 kha ning ung dung
cao,chung co thé dung lam tai liéu tham khao cho cong tac nghién ciru khoa hoc va
dao tao trong cac linh vuc chuyén nganh ky thuat co sé ha ting d6 thi.

7. Két qua nghién ctru va cic dong gop méi ciia Luin 4n.

- Két qua nghién ctru thue nghiém chimg minh kha ning khir cin lo limg tdt
cua vit liduloc da niang vatr két qua d6 da xay dung dugce phuong phap tinh toan cong
trinh loc ODM-2F trong xir Iy ning cao nudc thai dé tai sir dung khong cho n udng

trong do thi, cé thé ung dung dugc vao tinh toan thiét ké thuc té.



- Xay dung dugc phuong phap tinh toan cong trinh loc ODM-2F véi 5 budc
thuc hién:

+ Xac dinh nhu cau dung nuéc tai sir dung theo cong thirc (duwgce xdy dung
trong ludn an): Qcndatamesdy = 0,6125qoN - ddi voi d6 thi loai II tré lén; va
Qcnat(1v,1s0y=0,54qoN- d6i v6i do thi loai IV va V.

(Ghi chit: Trong dé: qo-tiéu chuan cdp nwée, Ungweoi/ngd; N - dan sé tinh todn, nguoi).
+ Chon thoi gian chu ky loc theo d6 thi hinh 4.3 (dwoc xay dungtrong luin
. 3 . Hgh—Ho b
an)va xac dinh chiéu day 16p loc theo cong thirc 1y thuyét: T= (Pm-g-x;

+ Xac dinh dién tich loc;

+ X4c dinh s6 bé loc va kiém tra téc do tang cuong;

+ Va tinh toan hé thong phan phdi nude loc va rira loc.

- Cac két qua cho thaygiai phap xir Iy va tai st dung nudc thai trong d6 thi 1a
hoan toan kha thi va mang lai cac loi ich kinh té, x4 hoi va moi truong.

8. Mot s6 khai ni¢ém va dinh nghia thuit ngir sir dung trong luén an.

Sau day la mot sb khai niém duoc sir dung trong luan 4n ma tac gia trich dan tir
cac ngu@)n tai liéu khac nhau hoac tu xac dinh.

- Nuwéc thdi tai ché: (1)Nudc thai d6 thi da duge xur 1y tap trung dam bao tiéu
chuin x4 thai duogc tiép tuc xu ly dé tai st dung cho muc dich lgi ichhodc (2)San
pham nudc tir két qua cua nhirg hoat dong xtr Iy nudce thai thanh phd dé dam bao
kha nang tiép nhan tai st dung cho muc dich loi ich[75,85,96].

- Xt 1y nang cao nudc thai 1a sy két hop sau xtr Iy bac 2 dé tai sir dung cho
cac muc dich trong d6 thi (Téac gia tu xac dinh va dinh nghia).

- Hé théng cép nuée ndi tiép: La hé théng cép nude cho mot dbi tuong A, nudc
thai cua d6i tuong A du diéu kién vé chét lugng (hodc can qua xu ly so bg) dugc st
dung cip nudc cho d6i trong B va tiép tuc nhu vy cho di twong C, E v.v ...Nuéde
thai cua ddi twong dung nudc bi nhidm ban va nudc thai cua ddi twong cudi cing
khong dii diéu kién dé sir dung tiép tuc thi cho qua tram xu 1y trudc khi x4 thai vao

ngudn tiép nhan[25,26].



- Nudc thai san xuét ban: Trong san xuét cong nghiép, nude thai tir mot sé day
chuyén cong nghé san xuét bi nhiém ban nang (vi du nhu ché bién lvong thuce, thuc
phan, cong nghiép hoa dau...) goi la nude thai san xuit qui wde 1a ban[25,26].

9. Ciu tric cia luin an

Ngoai phan mé& dau, két luan, kién nghi, tai liéu tham khao va phu luc, ciu tric
cta luan 4n gdbm 4 chuong chinh.

Chuong 1. Tong quan vé xir Iy nang cao, giai phap tai sir dung nude thai tai sir
dung va tinh hinh nghién ctru lién quan.

Chuong 2. Co so khoa hoc Iya chon cong nghé xir Iy va 1y thuyét xir Iy nang
cao nudc thai dé tai str dung trong do thi.

Chuong 3. Lya chon cong nghé xur 1y nang cao nudc thai va nghién ciru thuc
nghiém loc ODM-2F.

Chuong 4. Xay dung phuong phap tinh todn cong trinh loc ODM-2F va tng
dung.



CHUONG 1: TONG QUAN VE XU LY NANG CAO, GIAI PHAP TAI SU
DUNG NUOC THAI VA TINH HINH NGHIEN CUU LIEN QUAN

1.1 Téng quan vé xir Iy ning cao nuwéc thai
1.1.1 Mt 56 tram xie Iy nwée théi sinh hoat dé thi dwoc dau tw dang va sé dwa vao
hoat dong tai Viét Nam

Tinh dén nay, 6Viét Nam chi méi c6 khoang 29 hé théng thu gom va xur 1y
nudc thai do thi da duoc xay dung va di vao hoat dong. Cong nghé¢ xur ly nudc thai va
bun thai gidi thi€u & bang 1.1.

Bang 1.1: Cac cong nghé¢ XLNT va bun thai tai mot s6 nha may XLNT
hién nay dang hoat dong[3], [17], [18]

TT | Tram XLNT/ | Tinh/ |Loai hé| Nam | Congsuat | Congnghé |Cong nghé xir Iy

ngudn von | Thanh | HTTN | van | thiét kéthuc | xtr Iy nudce bun
phé hanh | té, (m*/ngd) thai
1 | Kim Lién Ha Noi (Chung | 2005 | 3700/3700 Bun hoat Lam kho co
(JICA) tinh (AAO) | hoc, chén lap
2 | Trac Bach  Ha N¢i Chung | 2005 | 2500/2500 | Bun hoat Lam khoé co
(JICA) tinh (AAO) | hoc, chon lap
3 |Bic Thing Ha Né6i| Chung | 2009 | 4200/7000 | Bun hoat Lam kho co
Long (JICA) tinh AO hoc, chén lép

4 | Yén S¢ (BT) [Ha Noi| Chung | 2012 [200000/12000{ SBR (AO) [Phan huy ky khi

5 |HO Tay (BT) |Ha Noi| Chung | 2014 |22800/15800| SBR (AO) [Lam khd co hoc,

chén lap
6 | Binh Hung TP. | Chung | 2009 141000/ Bun hoat |Lam kho co hoc,
(JICA) HCM 141000 | tinh (CAS)|  chén lap
7 | Binh Hung TP | Chung | 2009 |30000/30000 | Ho sinh hoc |H6 6n dinh phoi
Hoa (Bi) HCM c6 thoi khi | khé, chon lap
8 Nam Vién Pha,| TP | Riéng | 2009 |15000/15000 | Bun hoat
My Hung (DN)| HCM tinh AAO

9 |Canh Doi Phu,| TP | Riéng | 2007 |10000/10000 | Muong oxy
M§ Hung (DN)| HCM héa




10 [Son Tra (WB) | Pa | Chung | 2006 |15900/15900 | Ho ky khi | Ho 6n dinh bun
Ning thai, chon lap
11 | Hoa Cuong Pa | Chung | 2006 |34600/36400 | Ho ky khi | H6 6n dinh bun
(WB) ning thai, chon lap
12 [Pha Loc (WB) | Pa | Chung | 2006 |36400/36400 | Ho ky khi | Ho 6n dinh bun
Nang thai, chon lap
13 Ngii Hanh Son| Pa | Chung | 2006 |11600/11600 | Ho Ky khi | Ho 6n dinh bun
(WB) Néng thai, chon lap
14 | Hoa Xuan Pa | Chung | 2015 [60000/20000 | SBR (AO) [Lam khé co hoc,
(WB) Ning chon lap
15 Bai Chay (WB)| Quang | Chung | 2007 | 3500/3500 | SBR (AO) | San phoi bun,
Ninh +HSH chon lap
16 | HaKhanh | Quang|Chung | 2009 | 7000/7000 | SBR (AO) | San phoi bun,
(WB) Ninh +H0 sinh hoc chén lap
(HSH)
17 ba Lat Lam | Riéng | 2006 | 7400/6000 | Bé ling hai | San phoi bun,
(DANIDA) | Péng vo+loc+tHSH compost
18 Buon Ma Thuat| Pic | Riéng | 2006 | 6125/3700 | Chudihé | Ho on dinh,
(DANIDA) | Liac sinh hoc | phoi, compost
19 | Phan Rang- | Ninh | Chung | 2011 | 5000/5000 | Chudihd | Hb 6n dinh,
Thap Cham | Thuan sinh hoc | phoi, chéon lap
(Luxambua)
20 | Bic Giang Bic | Chung | 2012 | 10000/8000 | Kénh oxy |Lam khé co hoc,
(DANIDA) | Giang hoa (AO) chén 1ap
21 | Thu Dau Mét | Binh | Riéng | 2013 | 17650/6000 | SBR cai tién|Lam khé co hoc,
(JICA) Duong (ASBR) chén lap
22 | DPbcNinh, | Quang | Chung | 2014 | 10000/6000 | Chudihd | Ho 6n dinh,
Pong H6i(WB)| Binh sinh hoc | phoi, chon lap
23 | NamNha | Khanh | Chung | 2015 |40000/20000 | Kénh oxy |Lam khé co hoc,
Trang (WB) Hoa hoa (AO) chén lap
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24 | Nhon Binh — | Binh | Chung | 2015 | 14000/7000 | Hoa chat |[Lam khé co hoc,

Qui Nhon(WB)| Pinh tang cuong chon lap
+loc sinh hoc
25 | Soc Trang S6c | Chung | 2013 [13200/13200 | Lang so cap| Phoi kho,
(Kfw) Trang chon lap
26 | Vinh Yén Vinh | Chung | 2014 | 5000/5000 Bun hoat Phoi kho,
(JICA) Phuc tinh truyén chén lap
théng

27 |AnBéi (Phan | Thai | Chung | 2013 | 530/530 | Hosinhhoc| Phoikhd,
Lan) Binh chén lap
28 | TiénHung | Thai | Chung | 2013 | 400/400 | Hdsinhhoc| Phoikhd,
(Phan Lan) Binh chon lap

29 Hué TP. | Chung | 2020 30000/ Bun hoat |Lam kho co hoc,
(JICA) Hué 20000 tinh AOAO |  chon lap

Tong cong > 769000/
558630

Véi 29 nha may XLNT da liét ké ¢ bang 1.1 cho cong suét thiét k& 769 000

m®/ngd va cong suit hoat dong 558 630 m*/ngd chiém khoang 12% luong nudc thai

sinh hoat (theo cong suét thiét k&) va 9,5% ( theo cong sudt van hanh thyc t&) cua cac

do thi.

Pén hién tai trén ca nudc co khoang 60 nha may xtr Iy nudc thai tap trung dugc

dau tu xdy dung hodc dua vao st dung vdi cong suat nudc thai theo thiét ké la

1435000 m*/ngd[34],94% ngudi dan duoc s dung nha vé sinh, trong do6 90% s6 ho

gia dinh sir dung bé ty hoai 1am cong trinh xr 1y tai chd, 60% ho gia dinh dau ndi xa

nude thai vao hé théng thoat nude chung[34]. Su phan bd cac nha may xu Iy nudc thai

hién nay va dén nam 2020 tai cic ving mién dugc thé hién trén hinh 1.1[3].
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Hinh 1.1. Phan b6 cac nha may XLNT d6 thi nam 2015 va ndm 2020[3]

Nhu vay, da s6 céc cac do thi Viét Nam chua c6 nha may/tram xu ly nudc thai
tap trung dac biét cac do thi vira va nho hau nhu chua c6 du 4n thoat nudc va xir ly
nudc thai.

1.1.2 Mvrc do va muc dich xwr ly ndng cao nuwdc thdi.
1/. Muec do xur ly nuoc thdi.

Can cr vao ddy chuyén cong nghé, chat luong nude thai dong ra cua cac tram
xtr 1y nudce thai tap trung cua d6 thi & trong va ngoai nude, cd thé dua ra cac mirc do
xtr Iy nhu & bang 1.2a

Bang 1.2a: Muc do6 xur Iy nudce thai[58, 101]

Murc do xu ly Mo ta

So bd (Preliminary) | Loai bo cac thanh phﬁn nhu réc, vat ndi, cat, ddu m& ma co thé

gay ra cac van d¢ trong van hanh va bao dudng cong trinh

Bac I (Primary) Loai bo mot phan cin lo limg va chét hitu co

Béc I tang cuong Tang cuong khir cin lo ling va chat hitu co bang keo tu tao

(Advanced primary) | bong lang hoic loc

Bic II (Secondary) | Khir chat hitu co d& phan huy sinh hoc & dang lo ling va hoa
tan trong nudc bang phwong phap sinh hoc/héa hoc, sau dé

nudc thai duge khir trung trudce khi xa thai.
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Bac III (Tertiary) Khtr cin lo lung con lai sau xur Iy bac II hodc khtr chat dinh

dudng.

Bic cao (Advanced) | Khir can lo limg va hoa tan sau xir 1y bac III khi c6 yéu cau tai

st dung nudce thai

2/ Khdi niém vé xir Iy ndng cao nwéc thdi:

Tir bang 1.2a cho thdy, sau xir Iy bac II, nudc thai co thé dat chat luong xa thai
loai A hoac B theo QCVN 14:2008/BTNMT ddi v&i nude thai sinh hoat hodc QCVN
40: 2016/BTNMT dbi voi nude thai cong nghiép va duoc khir tring trude khi xa thai
vao ngudn tiép nhan.

Dbi véi nhitng ngudn xa thai nhay cam yéu cau muc do xir Iy cao hodc nudc
thai sau d6 dung dé tai str dung trong d6 thi thi can duoc tiép tuc xir Iy dé cac dat yéu
cau khéc.

3/. Muc dich xw ly nang cao nudc thdi:

Muc dich xir Iy nang cao nudc thai dwge gin lién véi muc dich tai sir dung.

a) Tai sir dung nuoc thai trong do thi

Tai s dung nudce thaitrong d6 thi cho cdc muc dich:

- Cap nudc cong cong dé tudi cdy (cdy xanh ven duong, dai phan cach, ving
xanh canh quan ctia cic co quan, cong ty, trung tdm thuong mai),dé rira (duong phd,
san vuon quanh nha cia mot hay nhidu gia dinh, khu vui choi giai tri, san thé thao, san
truong, san bong), va dé chita chay cong trinh. ..[58,69,70,73,110];

- Cép nuoc dich vu thuong mai trong do thi dé rtra xe, lau chui cira kinh, cép
nudc cac cira hang gidt ui va dé 1am mat thiét bitrong toa nha cao tang...[58];

- Cap nudc sinh hoat khong cho an udng déxa toilet va bon tiéu nha vé sinh, dé
vé sinh (nha cira, sin vuon va chudng trai)...[58];

Ngoai ra trong d6 thi contai st dungnude thai cho cac muc dich khac nhu:

- Pbai phun nuédc, thic nudc nhan tao, hd nuéc dé tao canh quan moi
truong[58];

- Tuéi cé san golf[70,73];

- Pha trén véi thudc trir sau, thudc giét co va phan bon dang 10ng;

- Giam phat tan bui trong qua trinh xay dung, tron bé tong, rira may moc dung

cu xay dung, dao va nén dat ...
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b) Tai su dung nuoc thai trong cong nghiép[57,64,65,71,74,76,105,110]:
Tai st dung trong cong nghié¢p cho cac muc dich:

- Lam mat may moc thiét bi va san pham cong nghiép;

- Cap nudc ndi hoi;

- Phuc vu cho mot s6 cong doan san XUuét.

¢) Tai sw dung nuoc thai trong nong nghiép[29,58,59,69,70,71,110]:
Tai st dung nudc thai trong nong nghié¢p cho cac muc dich:

- Tuéi ti€u cay cong nghi¢p;

- Tuéi ti€u cay lugng thuc

d) Tdi sir dung nwde thdi trong nudi trong thiy san:

Tai sir dung nudc thai trong nudi tréng thity san cho cac myc dich:

- Nudi trong thuy sinh;

- Nudi tom ca.

e) Tdi sir dung nwde thai dé bé cdp nguon nwdc:

- Ngudn nudc mit dé duy tri dong chay bao t6n hé sinh thai va bd sung ngudn

cung cip nudc cho d6 thi va cong nghiép[76];

- Ngudn nudc ngam d€ ngan chan sy lan sut dat (do khai thac nudc ngam qua
muc), ngan chdan xam nhap mdn va bo sung trit lugng nudc ngdm cho cap nude gian

tiép[58,110].

4/. Cdc van dé cong nghé vé nuée tdi sir dung:

Trong nudc thai tai st dung, cac Gmg dung cua né s& chi phdi nhu cau xu Iy va
d6 tin cdy yéu cau. Béi vi strc khoe va cac anh hudong moi truong 13 diéu quan tim
chinh khi rng dung cac giai phap tai st dung, do d6 moi sy chu y s€ hudng vao xay
dung phat trién cac cach thirc dé dam bao chit lugng dat yéu cau. Nhu dé so sanh voi
cong nghé xir Iy dé xa ra moi trudng, thach thire 16n nhit dbi véi nude tai st dung do
la (1) chit lugng x1r Iy nude dau ra s& chit ché hon véi it hodc khong c6 viéc vuot gioi
han quy dinh, (2) ddi véi cac tmg dung tai st dung khac nhau thi yéu cu chét luong
nuée khac nhau, (3) can c6 khoang du phong an toan dé dam bao strc khoe cong dong

[75, 101].



14

Boi vi st quan trong cuia chit lugng nude thai sau xir 17, nén s& c6 nhiéu cong
nghé khéac nhau dugc st dung, cé thé tach riéng hoac két hop nham dat muc diéu 1a
loai bo cac chat ban con lai trong nude thai. Cac chit ban can xur Iy dé tai sir dung co
thé ké dén nhu sau [106]:

- Chét ran lo limg: bao gdm céac vat chét lo ling va chat keo. Co ban duogc
hinh thanh béi phu sa va dét sét, vi sinh, va chit hitu co dang hat. Céc chét lo lung cé
thé ddn dén su hinh thanh cua bun va tic nhan gy ra diéu kién ky khi, néu khong
dugc loai bo triét dé sé anh huéng dén hidu qua khir tring

- Chét hitu co: Bao gé)m ca vat chat dang hat va hoa tan. Pugc hinh thanh tur
protein, Hydrat Cac bon va chit béo. Néu khong duoc xtr Iy phut hop cac chét hitu co
s& dan dén su phat trién ciia moi truong tu hoai va khi c6 mui

- Vi sinh vat: Céc loai vi khuin gdy bénh nhu dong vat nguyén sinh, giun san
va vi rut

- Chat dinh dudng: Dang chinh cta cac chat dinh dudng 14 ni to va phét pho &
nhidu dang. Mot sd cac chit vo co khac ciing c6 thé 1a chat dinh dudng. Khi sir dung
nudc tai st dung con chira chit dinh dudng dac biét 1a bo cap nudc ngém 6 thé dan
dén 1am 6 nhiém ngudn nudc do hinh thanh cac hé thiy sinh khong mong muédn.

- Cac thanh phan ché phidm hoa hoc: cac thanh phan dugc tim thdy bao gdm
thudc trir sdu, hoa hoc, tac nhan c6 hoat tinh noi tiét td. Mot sb kim loai thuong dugc
xéc dinh 13 thanh phan vi luong

- Tong chat ran hoa tan: bao gdm cac chit vo co va hitu co hoa tan. Tong chat
ran hoa tan c6 thé anh hudng dén do 6n dinh ctia nudc tai sir dung cho cc ung dung
trong cong nghiép, nong nghiép va bd cap nudc ngm
5/. Cac phwong phap xu ly nang cao nuoc thai:

Su can thiét cho xir 1y nang cao dya trén mot trong nhitng yéu t6 sau[101, 4]:

- Su can thiét dé loai bo chét hitu co, téng chit ran con lai sau xtr ly bac 2 dé co
thé dat dugc cac tiéu chuin nudce tai st dung

- Su cén thiét dé loai bo téng chét ran con lai giup viéc khur trung dat hiéu qua
cao hon

- Su can thiét loai b cac chat dinh dudng con lai sau xu ly bac 2 dé han ché

hién tuong phu dudng doi véi cac nguon nudc nhay cam
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- Su can thiét @€ loai bd cac chat v co (kim loai nang ...) va cac chat hitu co

(vi du MBTE, NDMA) dé dat duogc cac tiéu chuén tai s dung cho nuéc bd cap

- Su can thiét dé loai bé mot s6 chat vo co va hiru co riéng biét dé phuc vu cho

cac muc dich tai sir dung trong cong nghiép.

So d6 tong hop cac muc dich tai sir dung nuée thai nham muc dich dat yéu cau

chét luong phu hop cho cac tng dung khac nhau duogc trinh bay nhu hinh 1.2b

Mudre Gl sir dyng

| CHCWN:OB MT 2005/ BYT
Turds ciy WHO 2006
S EPA: 2012
= . CENNA08 MT 2005, BYT
Khu di thi &n udng WHO 2006
US EPA: 2012
y CENNA08 MT 2005, BYT
U5 EPA: 2012
: | CoEWNDE BT 2005 BYT
Hing nghiép Thizy Ioi Cry dn truc tidp WHIO 2006
U5 ERA- 2012
P * | CoOwN-DE bAT 2005 BYT
WHO 2006
, CoCW N8 BT 2015 BYT
WHO 2006
Cing nghiép |La.m midt | ) |us ERAc 2012
L & | CoEWNDE hAT 2005 BYT
Ché bidn thyc phdm WHO 2006
US ERA: 2012
| San wust ||:ac nganh khic > |us EPA: 2012
86 cip .|Tr|,n:l:|Ep
» |CEWNAD 2005/ BTHMT
Gidn tidp Nurdre mit oW M- 068 20150847
US ERA- 2012
* |CHEWNAD 2005/ BTHMT
Nurdrc ngdm o0V N: OF 2005 /87T
S EPA- 2012

Hinh 1.2b[68]: Tong hop cac muc dich tai st dung nudc thai
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Dé loai bo cac chat hitu co sau xir 1y bac 2, co thé thuc hién tiép tuc xur ly sinh
hoc béng cac cong nghé Bardenpho, UCT, AAO, Phostrip II, MBBR, MBR-AO, SBR
nhu trinh bay & chuong 2 . Ngoai ra dé loai bo cac chat khong tan trong nude thai, co
thé thuc hién cac phuong phap sau[68]:

(1) Loc khdi;

(2) Loc bé mat;

(3) Loc mang;

(4) Tuyén ndi;

- Loc khdi duge tmg dung trong xir 1y nude thai dé loai bo cac chét lo ling cho
cac muc dich sau[68]::

(1) Lam trong nudc dé qué trinh khir tring hiéu qua hon

(2) Tién xtt Iy cho cac budce xtt 1y tiép theo nhu hap phu than hoat tinh, loc
mang hodc oxy hoa nang cao

(3) Loai bé Phét pho két toa hoa hoc

- Loc bé mat duge st dung dé loai bo céc chit ran 1& lung con lai sau xur ly bac
2, cac thiét bi loc bé mat bi‘mg vat lidu vai c6 kich thude 16 rong tir 10-30 um hodc 16n
hon, nudc sau loc bé mit c6 chat lugng tdt hon loc khéi.

- Loc mang 1a cong nghé sir dung mang MF va UF véi cac kich thudc 16 rong
tir 0.005 dén 2.0 pm. Cong nghé loc mang cé thé ding dé xtr 1y sinh hoc, loai bo chat
khong tan, chét dinh dudng va chat hitu co.

- Tuyén ndi 12 mot qua trinh tach trong luc trong d6 cac bot khi bam vao cac
hat lo ling lam cho ty trong cac chat két tu vao bot khi trd nén nhe hon nudc va ndi
1én.

Dé loai bo cac thanh phan hoa tan trong nude thai tai ché c6 thé thuc hién bang
cac qua trinh tich mang diéu khién bang ap suit (NF,RO) hoic bang dong dién (dién
phan, diém tham tach). D4i véi cac chét vi lugng, cac phuong phap c6 thé ap dung xtr
ly, loai bo trong nudc tai ché 1a[68]::

(1) Hap phy;

(2) Trao d6i ion;

(3) Chung cét;

(4) Oxy hoa hoc



(5) Oxy hoa nang cao
(6) Quang phan
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Céc phuong phap xir Iy nang cao nhu trén déu c6 thé ap dung dé loai bo cac

thanh phan chat lo limg, chat hoa tan, chat hitu co va dinh dudng sau xir Iy bac 2.

1.1.3 Cong trinh lgc nwdc va irng dung trong xu ly ndng cao nwdoc thai

Theo Metcalt& Eddy, Inc (2003) [106, 4] thi d& c6 kha nhiéu loai cong trinh loc

nudc véi gia thé khac nhau duge ing dung trong thuc té.

a) Cong trinh loc voi vat liéu loc nang hon nudc:

Céc thong sb cong nghé co ban ciia cong trinh loc dugc gidi thidu ¢ bang 1.3a

st dung mot loai vat li€u loc va & bang 1.3b sir dung nhiéu loai vat liéu loc.

Bang 1.3a. Thong ) cong nghé loc st dung mat loai vat li€u loc[9, 4].

Thong s6 cong nghé Gia tri
Pon vi | Khoang gia tri | Gia trj dién hinh
Céng trinh loc chira than dé, chiéu cao I6p loc thap
Chiéu cao tang loc mm 300 -500 400
Kich thudc hiéu dung cua vat liéu loc mm 0,8-1,5 1,3
Do dong déu - 1,3-1.8 <1,5
Téc dd loc m¥m>h | 4,8 144 7,2
Céng trinh loc chira cét, chiéu cao I6p loc thap
Chiéu cao tang loc mm 300 -360 330
Kich thudc hi€u dung cua vat liéu loc mm 0,45 - 0,65 0,45
Do dong déu - 1,2-1,6 <1,5
Toc do loc m¥m’h | 4,8-144 7,2
Cong trinh loc chira than da,thong dung
Chiéu cao tang loc mm 600 -900 750
Kich thudc hiéu dung cua vat liéu loc mm 0,8-2,0 1,3
Do dong déu - 1,3-1.8 <1,5
Toc do loc m¥m’h | 4,8-144 7,2
Cong trinh loc chira cat,thong dung
Chiéu cao tang loc mm 500 -750 600
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Kich thudc hiéu dung cua vat liéu loc mm 0,4-0.,8 0,65
Do dong déu - 1,3-1.8 <1,5
Toc do loc m¥m’h | 4,8-144 7,2
Céng trinh loc chira than dé, chiéu cao I6p loc sdu
Chiéu cao tang loc mm 900 -2100 1500
Kich thudc hiéu dung cua vat liéu loc mm 2-14 2,7
Do ddng déu - 1,3-1.8 <15
Téc dd loc m*/m2.h 4,824 12
Céng trinh loc chira cdt, chiéu cao I6p loc sdu
Chiéu cao tang loc mm 800 -1500 1200
Kich thudc hiéu dung cua vat liéu loc mm 2-3 2,5
Do dong déu - 1,3-1.8 <1,5
Toc do loc m’/m>.h 4,8 24 12
Cong trinh loc vat lieu ODM-2F va vat liéu twong tu khdc

Chiéu cao tang loc mm 900-2100 1500
Kich thudc hiéu dung cua vat liéu loc mm 0,8 -2 1,3
Do ddng déu - - -
Téc dd loc m*/m2.h 4,824 12

Bang 1.3b. Théng s cong nghé

loc sir dung nhiéu loai vat liéu loc[9, 4].

Thong sb cong nghé Gia tri
Pon vi | Khoang gia tri | Gia tri dién hinh
Cong trinh loc than da va cat,
‘ ‘ 1. Than dé, p = 1,6g.cm’
Chiéu cao tang loc mm 360 -900 400
Kich thudc hiéu dung cua vat liéu loc mm 0,8-1,5 1,3
Do dong déu - 1,3-1.8 <15
Toc do loc m’/m>.h 4,8-24- 12
2. Cat, p = 2,65g.xm’
Chiéu cao tang loc mm 180 -360 360
Kich thudc hiéu dung cua vat liéu loc mm 0,4-0.,8 0,65
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Do dong déu - 1,2-1,6 <15
Toc do loc m’/m?.h 4,8 24 12
Céong trinh loc than dd va cat véi nhiéu 16p loc (3 16p loc)
‘ ‘ 1) Than da, lop 1

Chiéu cao tang loc mm 240 -600 480

Kich thudc hi€u dung cua vat liéu loc mm 1,3-2,0 1,6

Do ddng déu - 1,3-1,6 <15

Toc do loc m’/m>.h 4,8 24 12
2) Than da, lop thur 2

Chiéu cao tang loc mm 120 -480 240

Kich thudc hiéu dung cua vat liéu loc mm 1,0-1,6 1,1

Do dong déu - 1,5- 1.8 1,5

Téc do loc m*/m2.h 4,824 12
3. Cat, lop thwr 3

Chiéu cao tang loc mm 240 -480 300

Kich thudc hiéu dung cua vat liéu loc mm 0,4-0,8 0,5

Do ddng déu - 1,3-1.8 <15

Téc dd loc m*/m2.h 4,824 12

b) Cong trinh loc voi vat liéu loc nhe hon nuoc(vat lieu néz):

Cac thong sO0 cong nghé ciia mdt sO cong trinh loc ndi duoc gidi thi€u ¢ bang

1.4.
Bang 1.4. Thong s6 cong nghé loc ndi trong xir Iy nude[52]
bac tinh cua 16p vat licu loc Ché dd loc Ché do rta loc

Ténbé| Dang |Puodngkinh| Chidu | Ham luong |Van téc|Chu ky| Cuong| Thoi | PO
loc VLL | hat(mm) |daylép | cdn (mg/l) |loc loc |rua loc|dd rora| gian | gian
loc (m) | Pau | Pau | (m/h) | (h) | loc |rialoc| nd

vao ra_| (I/s.m?)| (phat) | (%)

Loc nudc mat ¢6 hoa chat
FPZ-1 | 116p 1,0-1,5 1,0 100 |1,5| 6-7 8 | 12-15| 3-4 | 40
ddng nhat
FPZ-3 | 116p 1,0-4,0 1,2 150 |[1,5] 4-5 8 |10-12| 3-4 | 50
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FPZ-4 |dongnhat|  0,5-4,0 14 | 250 [1,5]8-10 [ 10 [10-12] 3-4 | 50
Khir sat trong nudc ngam
FPZ-4 |1 16p khong| 0,5-4,0 1,2 | (10,0) [(0,3) 10-12 | 24 |10-12| 4-5 | 40
ddng nhat
Loc khong hoa chat cap cho sinh hoat
FPZ-1 1 16p 0,5-2,0 0,8 100 | 1,5 0,8-1,2] 8 |10-12| 3-4 | 50
-L1:1,0-2,0
FPZ-2 216p |L 2:0,5-1,0f 0,7 250 | 1,5 |1,2-1,5| &(*) | 10-12 | 3-4 | 50
FPZ-4 1 16p 0,5-3,0 1,3 500 | 1,5 {2,0(*)|10(*)| 10-12 | 3-4 | 50
Loc khéng hoa chat cp cho cong nghiép
FPZ-4 1 16p 0,8-1,0 1,2 | 500 |10-15| 5,0 8 15 3-4 | 50
X1tr Iy nang cao nudc thai(*)
FPZ-4 1 16p 0,7-0,6 1,4 120(15)|3-6 (3-5)| 10 | 12 15 5 40
FPZ-5 1 16p 1,0-6,0 1,6 |50(15)|3-6 (3-5)| 15| 24 15 3 40

Ghi chii: (*)Doi véi vit liéu loc tir hat polystyrene nghién.

Nhu vay, trong thuc té d3 c6 kha nhiéu cac ung dung cong trinh loc dé khtr sat,
mang gan va cin ling trong xir Iy nudc cap; dé khir chat hitu co, dinh dudng va cin lo
ling trong xtr Iy nudce thai va xur Iy nang cao nudce thai.

1.1.4. Cong nghé xw ly sinh hoc MBBR va khd nang wng dung trong xw ly ndng
cao nwoc thai.
1/. Cong nghé xu ly sinh hoc MBBR:

a) So do qud trinh cong nghé:

So d6 cong nghé qua trinh MBBR dé khtr BOD va ni to duoc trinh bay & hinh
1.2.

Bé lang I1I Khong khi BE lang IV (hoiic bé loc)
/

Nudc t( Cong trinh MBBR Nudce thai

dau vaoCian Can daura

Hinh 1.2. So d6 cong nghé loc MBBR

v
A 4

v
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Cong trinh MBBR tmg dung thuc té dé xir 1y ni to trong nudc thai ¢6 2 loai:
MBBR hiéu khi (Oxic) va MBBR thiéu khi (Anoxic).

Bé MBBR hiéu khi Bé MBER thiéu khi

Hinh 1.3. Hai loai cong trinhloc MBBR hiéu khi va thiéu khi dugc tmg dung trong
thuc té

b) Co ché xir Iy nuede thdi ciia cong nghé xir 1y sinh hoc MBBR

Quy trinh xur 1y sinh hoc MBBR 1a quy trinh xr 1y nudc thai sinh hoc dinh
bam. Tai do, cac vi sinh vat sé bam vao gia thé sinh hoc va tan dung céc qua trinh ty
nhién cta té bao hé sinh khdi dé hd tro phan huty chat thai. Cac thanh phan thiét ké bé
MBBR bao gdm nhu sau [120]:

- Bé phan tng: qué trinh xir 1y sinh hoc MBBR s& dién ra trong bé con dugc
goi 12 bé phan tng. Kich thude cua bé nay phu thudc vao nhu ciu xur 1y cua tram va
loai gia thé sir dung. Bé phan tng c6 thé 1am viéc & diéu kién hiéu khi va thiéu khi.

- Gi4 thé sinh hoc: Trong cac bé phan tmg s& chtra hang ngan manh vat liéu
giéng nhu nhiing vun nhya nhd, loai vat liéu nay duoc thiét ké dé tang tdi da dién tich
bé mit tiép xtc gitip cho mang sinh hoc ¢ thé dinh bam va phat trién trén d6. Hinh
dang ngoai cua gia thé duoc md phong nhu mat d6 ciia nudc khién ching c6 thé tron
14n trong dong chat 16ng va khong bi ndi hodc chim. Hai dic tinh chinh cia gia thé
sinh hoc 13 dién tich bé mit m¥m? va ty s tréng. Dién tich bé mit m?/m? cua gia thé
sinh hoc khoang tir 350 dén 1200 m*m? mét s6 san pham c6 thé 1én toi 5000 m%/m? va
ty 1¢ trong co ban khoang 60% dén 90% [121].

- Hé thdng phan phdi khi: Ngoai viéc cung cip oxy, hé théng phan phdi khi s&
gitip hat gia thé dugc hoat dong hiéu qua trong bé. Khi suc s& gitip gia thé van dong

lién tuc va tiép xuc va phan huy cac chat thai ¢6 trong nudce thai.
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- Song chén: Céc song chin duogc ldp ¢ vi tri cira ra cia bé phan tng dé giup
gi4 thé khong bi trdi ra ngoai
¢) Théng so thiét ké:
Bang 1.5: Céc thong sb thiét ké cong trinh loc MBBR[105]

Thong so6 thiét ké Pon vi Ngudng dic trung
Thoi gian luu trong bé Anoxic H 1,0-1,2
Thoi gian luu trong bé Oxic H 3,5-4,5
Dién tich bé mit 16p biofilm m?/m? 200-250
Tai trong BOD Kg/m3.ngd 1,0-1,4

d) Uu nhuwoc diém:

- Uu diém cua qué trinh MBBR 1a kich thudc cua cong trinh nho, van hanh don
gian va khong can tuan hoan bun hoat tinh, x4 bun du va kiém soat tudi bun, loai bo
dugc hién tugng bun bi phéng, thich img cao v6i sy thay doi luu lugng va chat luong
nudc.

- Nhuge diém 1a tdn nang luong, can ¢6 ludi chian dé gilr vat liéu dé khong bi
that thodt.

d) Pham vi ung dung:

Ung dung cho hau hét cac loai nudc thai c6 6 nhiém hitu co: Nude thai sinh
hoat, nudc thai y té, thily hai san, san xuat ché bién thyc pham, nudc thai cong nghiép,

dét nhuém v.v...

1.1.5 Cong trinh loc ODM-2F va khd nang wng dung trong xw ly ndng cao nuwoc
thdi.

Céc loai cong trinh loc nude gidi thi¢u ¢ muc 1.1.3 déu co thé st dung dugc dé
khtr can lo ling va hoa tan con lai sau st ly bac III. Tuy nhién, vat li€u loc c6 anh
huéng 16n t6i qua trinh va hiéu qua xir Iy nude, vi vay sir dung loai vat liéu nao dé lam
gia thé loc la van dé can dugc quan tam. Theo nha san xuét thi vat li¢u loc da nang
ODM-2F c6 thé thay thé déng thoi cho ca cat thach anh, hat xuc tac va than hoat tinh
trong xur Iy nude. Sau day la nhitng ing dung cua loai vat liéu da naing ODM-2F &
trong va ngoai nudc.

a) Cdc ung dung o nudc ngoadi:
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Theo nguén[Sl,l 13], vat li¢u loc da naing ODM-2F dugc dua vao ing dung dé
xtr 1y nude cAp va nude thai tir ndm 1998 trong nhidu cong trinh loc nudc & Nga,
Ukraina, Uzbekistan(tai cac thanh phé Matxcova, Perma, Yekaterinburg, Irkustsk,
Omsk...) va & mot sé qubc gia khac.

b) Cac wng dung tai Viét Nam:

Tai Viét Nam, vat liéu loc ODM-2F duogc ing dung tir nam 2002 chu yéu dé xu
1y nude cap, cac nghién ctru tmg dung vé xur Iy nude thai tuy ¢6 nhung chua phd bién
hodc chua cong bd rong rai. Theo ngudn [52] thi vat lidu loc ODM-2F di c6 mdt sd
g dung thyc té sau:

- Ung dung cho hé thdng cip nudc Diamond Plaza (xtr Iy nudc ngim)

- Ung dung cho hé théng cip nudce cho “Co gai Ha Lan” dé san xuit sita cla
Cong ty Dutch Lady VN, Nha may stra Binh Duong

- Ung dung cho Khu cong nghiép T4y Bic — Ca Chi

- Ung dung & nhiéu tram xir Iy cap nudc cho khu dén cu, nhiéu nhat 1a tai khu
vuc Tay Nguyén nhu Dik Lik, Dik Nong, Cong Tum, Lam Pong...) va cac tinh Kién
Giang, S6c Trang, An Giang, Binh Pinh va dia phuong khac.

- Nghién ctru st dung vat liéu loc da nang ODM-2F lam vat liéu hép phu dé xur
1y nuée s6i Ta Vai — Ha Giang & quy mo pilot

¢) Nhdn xét danh gia chung:

Vit liéu loc ODM-2F da dugc ting dung trong cac bé loc xur 1y nude cép, nudc
thai va nang cao nudc thai & nudc ngoai. Tuy nhién, tai Viét Nam loai bé loc nay chi
méi duge nghién ctru Gmg dung trong xt Iy nuée cap.

Vi tinh chat da nangcua hat vat liéu lopcODM-2F (gidi thi€u tai muc muc
2.3.3),bé loc ODM-2F c¢6 thé ung dung trongxir 1y ning cao nudc thai dé khir cin lo
Itrngeon lai sau xtr 1y bac II va bac 11Idé dam bao chét lugng nudc tai sir dung trong

do thi.

1.1.6 So’ d6 tong thé cong nghé xir Iy ning cao nwdc thii theo cdc yéu cau tdi siv

dung.
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Te két qua nghién ctu cua nhiéu tic gia trong va ngoai
nudc[58,79,88,100,101]vé xtr Iy va tai str dung nudc thai, co thé dua ra so dd téng thé

ve xtr ly nang cao nudc thai véi muc dich tai st dung cap nudc nhu ¢ hinh 1.4.

Sau nha méy/tram xit Iy Tai str dung trong thiy san

nudc thai tap trung (da l

Tai sir dung trong néng nghiép

qua xu ly bac II)

Khur trung ——>|  Xa thdi va bdo vé moi truong
Xtr 1y chat Khir SS va Tai sir dung cho
HC va dinh == cén hoa tan — Khir  =—p muc dich chira chay,
dudng bang bang loc trung rira duong trong do
MBBR ODM-2F: thi
Xu ly: - KE{O tu; B& A , <
- Tuyén néi; 0 sung nguon nuoc mat
- Loc cat; - : .
- Loc than hoattinh. B6 sung ngudn nudc ngdm
I/
Tham thiu nguoc Tai su Tai su dung trong cong nghiép
N dung cho
Khir tring an uong

Hinh 1.4. So d6 téng théxr 1y theo cac yéu ciu tai sir dung nudc thai.

1.2 Tong quan vé tai sit dung nwée thai
1.2.1 Téng quan vé xir Iy va tdi siv dung nwéc thdi trén thé gici
1/. Tai mét s6 nuwde khu vue Dia Trung Hai

Mot luong 16n cac nudc ¢ khu vuc Pia Trung Hai di trai qua viéc mét can
bang giita ngudn cdp nude va nhu ciu dung nudc, dic biét vao nhirng thang mua heé.
Viéc nghién ctru st dung nudc thai tai sit dung cho tuéi tidu (thuy loi) da duoc tién
hanh tai hau hét cac nudc[76]. Israel 1a nudce di tién phong, sau d6 1a Tunisia, Cyprus
va Jordan... Gan day, cac nudc ¢ Dia trung hai thude khu vuc Chau Au cling bat dau
nghién clru va xem xét veé tai sur dung nudc thai tai sir dung cho thuy lgi. Méac du vige
két hop tudi tiéu voi nude thai 1a mot qua trinh ¢6 hidu qua (xir Iy thim qua dat véi

toc do cham), tuy nhién van phai thyc hién moét s6 xu ly trudec d6 d€ bao vé moi
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truong va st khoe cong dong, nhur 1a viée tranh nhitng méi phién toai trong giai doan
lwru trit cling nhu tranh ton hai dén dat[71, 81].

a)Tai Tunusia: Nudc thai dugc thu gom va xir Iy chiém khoang 65%, duoc
dung dé: Tai nap nudc ngm; tudi tiéu cho cac canh rimg, tudi duong cao tdc, va luu
trlr cho vung ngdp nudc; tudi san golf; tudi ti€u trong ndng nghié€p[76] (sau xi 1y bac
IT) dé cép cho cac loai cdy dn qu4, rau 4n séng ciing nhu dn chin cho ngudi va dong
vat.

Tai Tunisia da c6 to chirc quan 1y chét lugng vé tai stir dung nudc thai tai sir
dung .

b).Tai Israel: Tinh trang khan hiém nuéc da thuc ddy qué trinh phat trién qubc
gia nay voi hé thdng quan 1y nude. Israel da chuyén sang bao ton va cac ngudn nudc
thay thé 1a ngudn nudc tai sir dung tir nude thai cua cac thanh phd dé tuéi tiéu cho
nong nghiép. Tat ca cac hd chira sau hodc néng déu duogc sir dung dé chira nude sau
xtr Iy vao mua dong dé tudi tiu nong nghiép vao mua heé. C6 khoang 200 trong sd cac
hd chira nu6e dang van hanh véi st chira 1én dén 150 triéu m3[76]. Cac hd chira nay
chtra nude mat va nude thai sau xir 1y.

Dy 4n gan day va 16n nhét 1a dy 4n Dan Region - du 4n xtr 1y nudc mit qua
tang dat va chira nudc trong tang ngam.
2/. Tai mét s6 nuwée khoi chau Au.

Tai cac nudc Chau Au, tai su dung nudc thai it dugce nghién cliru va xem xét
nhu mot ph'?ln tron ven trong viéc quan 1y vé sinh ngué)n nudc [72, 81].

a)Tai Ao: Tai Ao viéc tai sir dung nude thai gop phan giam 6 nhiém ngudn
nuéc hodc giam gia thanh khai thac nudc. Béi do & Ao c6 nguyén tic vé phong ngira
va bao vé nguén nudc mat va nudc ngém rat chit ché. Muyc tiéu co ban cia bao vé
nuédc & Ao 1a sir dung nude co chirng muc va han ché cac chit 6 nhiém xa vao ngudn
tiép nhan. Vi thé, quan 1y 6 nhiém ngudn nuéc dang cd nhidu uu tién.

b)Tai Bi: Tai Bi c6 38% nudc thai dugce xur 1y, ké hoach s& 12 60% va nang cao
kha ning tai st dung [58,70]. Tai Bi dd c6 cac van ban phap 1y vé tai st dung nudc
thai tai st dung cho tu6i vudn cdy dn qua va nudi trong thuy san.

Nudc thai tai st dung ¢ bi dugc tai sir dung [79]:

- Cho nganh nhiét dién va ché bién thuc phém;
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- Pé han ché xAm nhap man. Vi dy, tram XLNT sinh hoat Wilpen, cong suét
2,5 triéu m*/nim, ung dung cong nghé MF-RO, trit duoc 1 dén 2 thang trong ting
nudc sau d6 sir dung cho hé thng cip nude an udng va cong nghiép.

¢) Tai Phap: Phap da nghién ctru xtr 1y va tai sir dung nude thai cho tudi tiéu
noéng nghiép tir rat sém (gan 1 thé ky nay). Nhu cau tai st dung nudc ting cao vao
thap nién 90 boi 2 1y do: (1)Su phat trién cua nganh ndng nghiép chuyén sau (vi du
trng ngd) & ving Tdy Nam ciia nuéc Phap va khu vuc Paris va; (2)Su thiéu hut nuée
sau hang loat nhiing trdn han han kéo dai da anh hudng téi ca nhirng khu vuc dugce coi
12 4m u6t nhat (mién Tay va Tay Béc Phap).

Nhitng dy &4n da dugc nghién ctru thuc hién bao phu hon 3000 ha va st dung
rat nhiéu tmg dung cho canh dong ngii cbc, vuon cdy dn qua, dé trong ring, tudi bai
co san golf [80].

Tai Phap co cac Gmg dung xtr 1y nude thai dé tai sir dung cho an udng gian tiép
nhu & Aubergencilla, khu vuc cia Paris, 25% nudc tai st dung duogc pha loang véi
nudc song Saein, sau d6 duoc xur 1y va dua vao mang ludi cap nudc n udng [58].

Hién chuong trinh tai sir dung nudc thai tai s dung & Phap voi muc dich:
(l)Bé sung nguén nudc ngot bi can kiét, (2)cai thién stic khoe cong déng, (3)bao vé
moi truong, va (4)giam tai lwong 6 nhiém tai cac khu vui choi va khu vuc khai thac
thiry san doc theo bo bién Atlantic [58].

d) Tai Y: Mot cude diéu tra tir cac tram xtr Iy & Y cho biét, tong luong nudc
thai da xir Iy vao khoang 2400 triéu m?/ ngay. N6 ciing cho thiy d6 1a mot nguon tai
nguyén tiém ning cho tai st dung khoang 60% nudc thai d6 thi. Tham chi ¢ Y, ngudi
ta da ting st dung nudc thai khong xir 1y tai nhitg ving ngoai 6 cua cac thi trdn nho.
Vi dy, “Marcite” 1a mdt trong nhirng noi lau doi nhét, & d6 nudc duoc léy tr song
Vettabia, noi tiép nhdn rat nhiéu nudc thai cong nghiép va do thi chwa duge xir ly
[76].

e) Tai Nauy: Nauy c6 luong nuéc ddi dao, van dé tai st dung nude thai tai sir
dung it duoc quan tim nghién ciru. Nhung do thué nuée cao, vai khu cong nghiép da
st dung quy trinh tudn hoan va tai sit dung nudc thai tai sir dung cho 1am ngudi [76].

h) Tai Vieong Quoc Anh-Nudc thai sau khi xtr Iy duoc st dung cho muc dich
[76]:
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- Xa thai dé duy tri dong chay va hé sinh thai ciia hé thong song va thong qua
d6 dé phd cap cho ngudn cung cip nude sinh hoat va ngudn cung cap nude khac, dic
biét 1a cac séng chinh & phia Pong Nam, bao gdm séng Thames;

- Tuéi ti€u cho san golf, cong vién, cac bo cd ven duong, cling nhu cac khu vuc
buon ban;

- Nudi ca va nudi trong thity san;

- Cép nudc rira xe may, 1am mat may phat dién;

- Cip nudc tai st dung trong cac hd gia dinh nhu du an Waterwise (nudc thai
ctia 500 ho dan sau khi xir 1y truyén théng cho xa 70%, con 30% duoc tiép tuc xir 1y
nang cao va tai sit dung cho 130 hg dan c6 trang bi hé théng tai st dung);

- Va ngoai ra con c6 mot sb du an nghién ctru thyc nghiém vé tai sur dung lai
nudc xam cho doi toilet.

3/ Tai mét s6 nwée chau My - My La Tinh:

a) Tai My: O San Diego mién Nam duyén hai phia Tay nudc My, cach day
khoang hon chuc nam, nguoi ta di xu Iy nudc thai, nhung khong tng dung vao thyc té
vi khong c6 nhu cau. Tuy nhién, sau nhiéu ndm han han de doa huy diét ca hoi va cay
cdi (22 triéu cy da chét vi khong c6 nudc va vi sdu bénh) [29], & California ngudi ta
phai nghién ctru cai tao lai cong nghé xir Iy nude thai dé canh tac, nudi tréng thiy san
va bay gio tién dén 1am nudc sinh hoat. Ngudi ta doan rang tir nay dén nam 2020, mot
phan nim dan sé California s& sinh hoat bang nudc thai tai sir dung . Cu dan bang
Texas cling bi han hdn da dung nudc thai tai st dung tur viéc tadm giat, rira chén... Han
han nim 2008, quan Cam d3 van hanh nha may xt Iy nudc thai, mdi ngay xi Iy 378
000 m* nudc sinh hoat. Cé dén 76% nguoi dan dugc tham do ¢ day tan thanh cac du
an nghién cuu xur 1y va tai sit dung nudc thai, so voi 23% ¢ thép nién 1990 [29].

Mot sb ddi twong va luong nudc tai st dung & California va Florida dan ra &
bang 1.8 (US-EPA, 2001).

Bang 1.8. Ddi trong va luong nude tai sir dung tai sir dung & California va Florida

[58, 110]

Nudc thai tai sit dung tai st dung California Florida

Tr. m¥/nam| % tong |Tr. m*/ndm| % tong
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Tudi tiéu nong nghiép 397 46 131 16
Tao canh quan 167 21 397 45
Str dung trong cong nghiép 34 5 122 15
Tai nap nudc ngam 00 9 135 16
Ngan xam nhap man 5 - -
Khu giai tri 32 6 - -
Khu bao ton dong vat hoang da 41 4 61 7
San xudt ning luong 25 1 - -
Khac 3 3 6 1
Tong 19 100 834 100

Luong nuée tai st dung du kién phét trién trong twong lai & bang California

dan ra ¢ bang 1.9.

Bang 1.9. Luong nudc tai sit dung du kién phat trién tai Bang California [58, 110].

Ung dung (Triéu m*/nam)
2002 2007 2010 2030
Téi st dung cho dich vu db thi 494-629 | 642-913 | 950-1234 | 1875-2283
Tai sir dung an udng gian tiép 61-86 99-148 148-210 | 407-494
Tong 555-715 | 741-1061 | 1098-1444 | 2282-2777

Tai stir dung nude thai cho cong nghiép van thu hut duoc nhidu sy quan tim tai

cac khu vyc co tiém nang. Mot vai trudng hop dién hinh tai st dung nudc thai trong

cong nghiép gioi thi€u & bang 1.10

Bang 1.10. M4t vai truong hop tai st dung nudce thai trong cong nghiép [105, 110]

bia diém Cong nghiép Bién phap xtr ly
FGlagstaft, AZ Giat va bot gidy (khin gidy) Bac cao
Palo Verde, AZ San xuét dién hat nhan Bac cao
Los Angeles, CA Gidy va bot gidy (gidy bao) Béc cao
Los Angeles, CA (Dét may (nhudom tham) Bac cao
Santa Rosa, CA Séan xuét nhiét dién Bac cao
West Basin, CA Noi hoi ap suét cao (nudc cap) RO
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West Basin, CA Thap 1am mét trong nha may loc dau Bac cao

Denver, XO Thép 1am mat trong nha may nhiét dién | Béc cao

Plnellas County, FL | Thap lam mat va néi hoi (cap nudc) | Bac cao, MF-RO
trong nha may ddt chat thai

Harlingen, TX Nha may dét Bac cao

Mot s6 d6i twong tai sit dung nuée thai & Tay/trung tAm Basin, CA gidi thiéu &
so d6 hinh 1.5.
Cénh quan & truong, 1% Khac, 8%

Canh quan & —

Cong vién, 3%

Ngan xam nhép

¥——— Congnghiép, 72%

man, 16%

Hinh 1.5. Cac dbi tuong tai st dung nudc thai ¢ Tay/trung tdm Basin, CA [theo
WBMWD,2006]

Tai sa dung nudc thai trong néng nghiép thé hién rd nét tai Tallahassee,
Frorida. Tallahassee 1a mot thanh phd dau tién & Florida tai sir dung nudc thai cho
muc dich tudi tiéu ndong nghi€p. Nudce thai cho qua xur 1y bac II dat chi tiéu 30 mg/l
doi véi BODs, SS va 200MNP/100ml déi véi fecal coliform, sau d6 dén di tuéi tiéu
bang hé thong duong dng dan. Nong san cha yéu 1a ngii cdc, dau nanh va cé6 Bermuda.

Tai st dung nudc thai cho an udng dugc nghién ctru ap dung ¢ Denver,
Calorado, Tampa, SanDiego va California. Tuy nhién, ti 1¢ ing ho phuong 4n an uéng
tryc tiép con thap. Phuong an kha di hon 1a tai str dung nudc thai cho an udng gian
tiép v6i quan diém nude thai dugce lam sach bd sung khi cho qua séng ho, hay ting
nudc ngam.

Tai str dung nudc thai & khu vue Yelm cha yéu dé tudi cay cho cac truong hoc,
nha tho, cic cong vién thanh phd va nha dan doc theo dudng phan phdi nude. Dy an

dién hinh duoc thuc hién tai cong vién Cochrane Memorial rong 8 ha [58].
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b)Tai Braxil: Tai st dung nudc thai cho cac muc dich: (1)Gidi nhiét trong cong
nghiép luyén kim va co khi, vé sinh nha xuong va tudi cady xanh trong nha may, khu
cong nghiép; (2)rra doi toilet, tudi rira dudng phd, rira nha san va xe mdy, tao canh
quan dai phun va thac nudc, tudi cong vién cay xanh, san van dong va cong trinh thé
duc thé thao v.v...& trong do6 thi va khu dan cu; (3)tron vira xi mang, nén dat, dap
bui... trong cac hoat dong xay dung.

¢)Tai Mexico:Tai Mexico trudc day tham chi da s dung nude thai chua duoc
xtr Iy dé tudi nong nghiépva hién tai hiu nhu tat ca nude thai déu duoc thu gom va xur
ly dé tudi cho hon 85 000 héc ta nong nghiép [58]va tai sir dung cho cac muc dich
dich vu khac. Trong d6 khoang hon 8% cho cac dich vu trong d6 thi (hd nudc giai tri,
tudi cay xanh cong vién, rira xe may va v.v...), hon 6% diung dé bd sung cac hd nude
vao mua kho va khoang 85% con lai duoc van chuyén dén thung ling Mezquital dé
tudi ti€u nong nghiép.

C6 rét nhiéu cac dy 4n dugc thuc hién dé tim ra cach xir 1y thich hop dam bao
cho viéc khtr tring hiéu qua, nhung van giit dugc chat dinh dudng trong nudc thai dé
1am phén bén cho cay trong. Day chuyén xtr Iy duoc dé nghi bao gdm xtr Iy so bo ting
cuong (keo tu tao bong két hop voi khir trung) dé tao ra chat luong nude thich hop,
giam thiéu vi sinh vat gay bénh.

Tai sit dung nudc thai d6 thi cho cong nghiép ciing 1 chinh sach phat trién
khéac cia Mexico. Dan chung 1a & ving dan cu Monterrey, mot khéi lugng nudce thai
tai str dung chiém 16% tong khdi lwong nudc thai d6 thi duge sir dung trong céc thap
lam lanh cua 15 nganh cong nghiép[58].

5/ Tai mot s6 nwée chdu A.

a)Tai Singapore: Tai Singapore tiép nhan mot luong nudc mua 16n hang nim
nhung van bi thiéu nuwdc ngot. Tai dat nudc nay c6 mot co sé ha ting xir Iy nude thai
hoan thién voi 06 tram xtr Iy nudc thai bac 2 (xir 1y bang bun hoat tinh[58].

Tir ndm 2003, Singapore bat dau nghién ciru xur 1y nude thai dé st dung cho
nhidu muc dich cong nghiép, thuong mai va cac cao ¢ vin phong sir dung trong cac
qui trinh san xuét va cho céc dich vu nhu diéu hoa khong khi va lam lanh. Nudc thai
tir cac khu dan cu chay qua mot hé thong dudng ngdm dai dén nha may xt Iy nuéc

thai. Tai ddy, nudc cho qua vi loc (microfilter) va mang loc (membrane), sau d6 chiéu
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tia cuc tim dé khir trung. Mot phan ba lwong nudc thai cua 5,7 triéu dan Singapore
hién da duoc xu ly. Chat lugng nudc tai st dung dat tiéu chuan nuéc dn uéng sinh
hoat.

C6 khoang 9 000 m*/ngd nude tai st dung dugc xa vao hd chira va sau d6 cho
xtr 1y lai mot 1an nita bang cac phuong phap xir Iy nudc truyén thong (nudc tai sir
dung gian tiép st dung cho muc dich dn udng goi 1a NEWater) trudc khi dua vao hé
théng nudc phan phdi dé cAp nudc sinh hoat. Luong nudc tai st dung gian tiép cip
nude cho an udng sinh hoat niy ting dan hang nim khoang 4500 m3/ngd, dat gié tri
45 000m*/ngd & ndm 2012. Hién c6 2 tram xt 1y nuéc NEWater dang van hanh véi
téng cong suat 72000m>/ngd[58].

Nudc tai sir dung c6 chit lugng thip hon NEWater (khéi luong khoang 90
000m3/ngd) thong qua cac qui trinh xir Iy nhu loc cat truyén théng va khir trung dugc
tai sir dung cho khu cong nghiép phia Tay Singapore.

b)Tai Nhat Ban:

Tai Nhat Ban, theo qui dinh thi cc toa nha mai yéu cau phai két hop véi viée
tai st dung nuéc. Ban ddu chwong trinh tai str dung nudc ding cho cac ho gia dinh,
toa nha thuong mai, truong hoc, véi mdt tram xur 1y nudce thai dé su dung vao muc
dich doi rua toilet va cac muc dich khong cho sinh hoat an uéng. Sau do, cac nha may
xtr 1y nude thai d6 thi va hé théng cip nude tai st dung két hop v6i nhau nhu 1 mot
bd phan ctia hé thng kép, cung cip nudc hiéu qua hon va xir Iy nude kinh té hon so
voi cac thiét bi tai sur dung tach riéng biét[58].

Vao nam 1998, nudc thai tai st dung dugc st dung & Nhat Ban 1la 130
tr.m*/nam[58]. Cung thoi diém d6, khoang 40% nudc thai tai sir dung duoc phan phdi
trong hé thong kép, trong d6 1/3 dwoc dung dé doi toilet va khoang 15% dung dé tudi
cdy xanh va vé sinh nha cira. C6 rit nhiéu toa nha khac nhau lap dit st dung nudc thai
tai st dung trong d6 truong hoc va vin phong cao dc chiém sd lwong cao nhat. O
Tokyo, tai stt dung nudc thai trong cac toa nha méi nhiéu hon ¢ cac khu vuc nha &
cl[58].

Do céach st dung nudc truyén thong thuong lién quan téi nhu cau & cac do thi
hon 13 nhu ciu trong ndng nghiép, nén tai Nhat ban, tai st dung nudc thai trong do thi

cling nhiéu hon trong noéng nghiép.
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¢)Tai Trung Quéc: Tai Trung Qudc, tai thanh phd 3 triéu dan Taiyuan d3 thyuc
hién mot du 4n mdi trudng 7 nha may xur Iy nude thai bac II dugc xay dung va md
rong cong suat 900 000 m*/ngd. Khoang 500 000 m*/ngd nude sau khi xir 1y tai nha
may nay duoc tai st dung dé tai nap ting nudc ngam tir cac hd Fen River. Tai sir dung
tir hé théng cac té‘lng nudc duoc tai nap chu yéu cho cac muc dich dich vu va cong
nghiép[58].

d)Tai Thai Lan:Tai Thai Lan da c¢6 nghién ctru dién hinh duoc thuc hién tai nha
may san xuat duong (cong suat 22000 tin /ngdy) & phia Pong Béac. Cong nghé duoc
dua ra 4p dung gdm trao doi ion dé khir mau va mot hé thong mang loc xir 1y bd sung
gém 3 bac loc MF, loc NF va loc RO dé tai st dung trong nha may. Chét lugng nudce
dau ra dat chit luong twong dwong véi nudc an udng, duoc sir dung dé 1am mat hodc
1am nudc san xuat[58].
1.2.2 Téng quan vé tdi sir dung nwéc thdi tgi Viét Nam
1/. Cac dw an nghién cuu thi diém tai Viét Nam

O Viét Nam da c6 kha nhiéu cac nghién ctru va dy an vé xir 1y va tai sir dung
nude thai sinh hoat cho tudi tidu trong nong nghiép & nudc ta. Tuy nhién, viéc thong
ke, kiém ké, quan ly hoat dong tai sir dung chua dugc trién khai trong bt ctr nganh
nghé, linh vyc cling nhu dia phuong nao ¢ nudc ta. Mac du chua co sb liéu chinh
thirc, nhung nhiéu co s& san xuét thuong mai, dich vu tai nhiéu d6 thi, dia phuong trén
toan qudc di co cac bién phap tai sir dung nudc thai cho nhiéu muc dich khac nhau.
Sau dy 13 13 mot vai mo hinh thi diém.
1/. Tai thi tran Lim, tinh Bdc Ninh:

MBS hinh xtr Iy nudc thai tai chd két hop xir 1y tip trung gi6i thiéu & hinh 1.6.

Nudc thai sinh hoat +

chan nudi tir céc ho gia Rinh Hb sinh hoc xi Iy triét dé,
v thodt ——» tha béo co bd sung ché
Bé tu hoai cai tién c6 bo , hudce pham vi sinh
sung ché pham vi sinh
IuuUl lugjug

Hinh 1.6. M6 hinh thu gom, xtr 1y va tai str dung nudc thai tai chd[65].
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Nudc thai d6 thi 1a ngudn cha yéu gy 6 nhiém, 1am giam chit lwong ngudn
nudc mat trong khu vuc thi trin Lim va anh huong x4u dén moi truong. Tai day,
nguoi ta da ing dung xtr Iy nude thai va tai st dung cho tudi ti€u nong nghiép dat mot

s6 két qua dang khich 18.
2/. Nha mdy ché bién trung tam (Céng ty TNHH MTV Cao su Phii Riéng):

Véi sang kién “Cong nghé xir Iy nude thai cao su thién nhién bang phuong
phap sinh hoc khong str dung hoa chét va tai st dung nude thai cho san xuat” da duoc
ap dung chinh thire tir 01/2016 tai nha may Ché bién Trung tim. Nudc thai sau khi
duoc xir 1y bang phuong phap sinh hoc dat chuin loai A sé tiép tuc tai st dung lai

dugc phuc vu trong cac giai doan san Xuat.
3/. Du an xu ly nuwoc thai Hué, Thira Thién Hué:

Tram xt Iy nuée thai thanh phd Hué véi lwu luong van hanh trung binh 30,000
m3/ngd va luu lugng st dung cho cac muc dich trong nha may khoang 6000 m3/ngd.
Tai day hé théng nudc cép tai sir dung phuc vu cho cac muc dich tuéi cdy, suc rira 6ng
bun, hé théng vé sinh thiét bi va nuéde cép cho mot sd day chuyén cong nghé. DPé tai
str dung nudc thai, hé thong bao gdm mot tram bom ciing hé thong ng riéng biét chay
song song v&i hé théng cip nudc tién ich thanh phd, hé théng bo loc tu dong co kha
ning loai bé SS xudng dudi 10 mg/L. Bang cach tan dung luong nude sau xtr 1y chi
phi van hanh ciia tram da giam xubng dang ke.
4/.Tai swr dung nuodc thdi tai cac vung nong thon moi (NTM)

Bén canh nhiing lgi ich to 16n tir qua trinh phat trién kinh té, x4 hoi thi van dé 6
nhiém mai truong ciing da, dang ndy sinh va tac dong tiéu cuc dén doi séng xa hoi va
sttc khoe ciia cong dong. Tiéu chi méi trudng - véi ndi dung “Chat thai, nude thai
dugc thu gom va xur ly theo quy dinh” thi chua dat dugc hoac rat kho thuc hién theo
chu truongxay dung nong thén mdi (NTM) cua Pang va Nha nudc [20, 64].

Viét Nam vén so hiru nguon nuée ngot ddi dao nhung khoang nhiéu nam tro lai
day, nudc ngot bi de doa nghiém trong khi nhiéu nguén nude bi 6 nhiém va san xuét
néng nghiép dang phai dbi mit voi viéc dam bao nhu cu nude tudi cho ciy trong.

Nudc thai khu vire nong thon va ngoai 6 d6 thi cha yéu bi 6 nhiém béi cac chat

hiru co va dinh dudng. Twr khia canh sdn xuat nong nghiép, néu tudi boén nudc thai s€
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12 co hoi st dung ngudn dinh dudng “mién phi” gdp phan dat dwgc cac muc tiéu
tuong g trong san xuat, thu ngudn dinh dudng, cai thién va tai st dung nudc thai tai
sit dung [64]. Tat ca cac mé hinh xir 1y nuée thai do Vién Khoa hoc Thuy loi Viét
Nam nghién ctru thyc hién déu dugc gan véi van dé tai sir dung nudc thai sau xur 1y dé
tudi cay trong va nudi trong thuy san nham muc dich dem lai nhing loi ich to 16n vé
mit kinh té, x3 hoi va méi trudng.

Vién khoa hoc ky thuat Nong nghi€p Viét Nam (1994), danh giac tdc dong cua
d6 thi hoa dén sy phat trién néng nghiép ven d6 cho thdy: Huyén Thanh Tri sir dung
nuéc thai thanh phd Ha Noi (70% nude thai sinh hoat va 30% nudc thai cong nghiép)
dé canh tac thi chi phi cho 1 sao lua gidam 15-20% [64],

Tai cac ving ndng thon Viét nam noi chung va cac xa diém NTM néi riéng, da
thuc hién nhiéu mé hinh vé sinh moi truong va quan ly moéi truong. Thuc té 13 tai mot
sO tinh, thanh trén ca nuwéc di bat dau trién khai theo md hinh xtr 1y va tai sir dung
nude thai nhu hé théng thu gom, xtr Iy va tai sir dung nude thai thanh ph Phan Rang-
Thap Cham, tinh Ninh Thuan v.v...Tuy nhién, van d¢ thu gom, xur Iy va tai sir dung
nudc thai & hau hét cac dja phuong van con nhidu bat cap.

1.2.3 Nhén xét danh gid vé xir Iy va tdi siv dung nwéc thii.
1/. Trén thé gidi:

- Con ngudi tir 1au da biét xir 1y va tai sir dung nudc thai trong ndng nghiép dé
tang nang suét cay trong, dic biét ddi v6i nhitng ving khan hién nudc va kho han. Tai
st dung nude thai hién dang duoc tudi tiéu cho 20 triéu ha dat nong nghiép & trén thé
gidi.

- Céac vung khan hién nudc ngot nhu mot sb6 nude & khu vuc Dia Trung Hai, &
chau Au, chidu M¥, chdu A va chau Uc di som nghién ctru xtr Iy nude thai dé tai st
dung cho cac muyc dich cip nude tai sir dung trong d6 thi.

- Xtr Iy va tai stir dung nudc thai cho muyc dich sinh hoat va an udng ciing c6 thé
tr¢ thanh hién thuc nhu kinh nghi€ém & Singopore, bang California (My) va mot vai
noi khac khi & d6 di c6 nhitng nghién ctru vé cong nghé xir Iy va co ché chinh sach tai
st dung nudc tai st dung . Dic biét 1a ti 16 ung ho cach tiép can nay cho thiy ngay
cang ting. D6 1a diu hiéu tich cuc dé mé dau cho mdt ky nguyén méi vé quan ly

nguon nudc tai st dung .
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Bang 1.11 thé hién khéi lugng nudce thai tai sir dung cua mot sd qudc gia trén

thé gi¢i. Theo sb liéu cho thiy Israel, Uc va Tunisia, tong luong nudc tai sit dung

tuong (mg cho ting qubc gia 1a 25%, 11% va 10% téng nhu cau vé nude. O Jordan,

luong nudc tai st dung s& gia ting nhiéu hon 4 1an va tai Tdy Ban Nha ting 1én

~150% vao nam 2020 dé dap tng nhu cau vé nude ngot.Luong nudc tai sit dung tai

Ai Cap du kién tang 1én 10 1an vao nim 2029. Mot sdqudc gia ¢ trung déng dang co

ké hoach gia ting lwong nudc tai sir dung tir 50% dén 70% so véi tong nhu cu vé

nudce[58].

Bang 1.11: Luong nudc thai tai sir dung & mot s6 qudc gia trén thé gidi[58]

Quodc gia Tong luong nudc st dung| Tong luong nudc tai sa | Tong %
dung hang nam tai str
Nam Triéu m? Niam Tricu m® | dung nudc

Algeria 1990 4,500 - - -
Bahrain 1991 239 1991 15 6%
Sypurs 1992 211 1997 23 11%
Ai Cap 1995 55,100 2000 700 1%
Iran 2001 81,000 1999 154 0,20%-
Irag 1990 42,800 - - -
Israrl 1995 2,000 1995 200 10%
Jordan 1993 984 1997 58 5%
Kuwait 1994 528 1997 80 15%
Kyrgyzstan 1990 11,036 1994 0,14 0%
Lebanon 1994 11,293 1997 2 0,20%
Libya 1994 4,600 1999 40 1%
Morocco 1991 11,045 1994 38 0,30%
Oman 1991 1,223 1995 26 2%
Quatar 1994 285 1994 25 9%
Saudi Arabia 1992 17,018 2000 217 1%
Syria 1993 14,410 2000 370 3%
Taikistan 1989 12,600 - - -
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Tunisia 1990 3,075 1998 28 1%
Turkey 1992 31,600 2000 50 0%
Turkmenistan 1989 33,800 - - -

U.A.Emirates 1995 2,108 1999 185 9%
Yemen 1990 2,932 2000 6 0%

2/. Tai Viét Nam:

P32 c6 nhitng duy an nghién ctru ap dung x1t 1y va tai sit dung nudce thai cho nudi
trdng thuy san va tudi tiéu néng nghiép nhu & thi trin Lim, Bic Ninh, tai cic ving
nong thon mdi...dat hi¢u qua ting san luong thu hoach, déng thoi bao vé dugc moi
truong.

Ciing d3 c6 mot s6 nghién ciru tng dung xtr Iy nudc thai dé tai st dung cho
muc dich cap nuée tai sir dung trong d6 thi nhung chi voi qui mé nho, don 1é va
khong c6 so lidu tong két.

1.3 Tinh hinh nghién ctru lién quan.
1.3.1 Tinh hinh nghién cvwu lién quan ¢ nwdc ngoai.

Cac nghién ciru & nude ngoai vé xur Iy nude thai thuong chia 1am nhiéu bac xir
ly: Xt ly s& bo - Preliminary, bac I — Primary, bac Il — Secondary, bac III — Tertiary
va bac cao —Advanced.

Thudng cac nghién ctru vé xur 1y bac I, bac II 1a dé bao vé mdi truong ngudn
tiép nhan hodc co thé tai sir dung cho tudi tiéu nong nghiép, nudi trong thuy hai san
hodc cho mét sd dich vu yéu clu chét lugng nudc khong cao. Con xur 1y bac III va bac
cao (trong luan 4n goi 1a xir Iy nang cao) 1a xir 1y b6 sung nude thai sau tram XLTT
v6i chét luong cao hon dé tai st dung trong d6 thi.

Mot sé nghién ctru duoc liét ké nhu sau:

1/. Nghién cieu nueoc tai swe dung tai My.
a) Nghién ciru nuoc tai su dung cho nong nghiép California [80]

Muc tiéu nghién ctru:Ung dung nuéc tai sir dung cho noéng nghiép va tuoi tiéu
canh quan.

Két qua dat duoc: Bﬁng viéc sir dung nudc thai tai st dung, it nhat 20 loai cay
lvong thyc khac nhau da duoc phat trién, bao gém cac loai rau an dugc khong can niu

nhu: rau diép c4, can tdy va dau. 11 loai cay, dac biét 1a cé va cay thirc an cho dong
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vat, cling nhu 1a cac thao dugc. Tudi ti€u canh quan dugc dung dé tudi co, bao gém
125 san gon va nhiéu cong vién, trudng hoc. Ngoai ra nude thai tai st dung con dugc
dung trong cac vin phong va toa nha thwong mai dé doi toilet.

b) Nghién ciru mede tdi sir dung cho mede uong gian tiép tai Singapore [80]

Muc tiéu nghién ctru: Xt Iy nude thai dé tai st dung cho cdp nude dn udng gian
tiép.

Két qua dat duoc: Du an st dung thiét ké voi cong nghé mang RO 2 lan két
hop véi tia UV. Bo loc mang va cong nghé tia UV da dugc thu nghiém trong 2 nam
cho tinh 6n dinh va db tin cay va dugc danh gid bédi SAMP. Tai do, cac thong sb co
hoc, hoa hoc va sinh hoc dugc hé thong danh gia tu dong dé xac dinh sy phu hop khi
can nhic né nhu mot ngudn nudc méi cd thé sir dung dé sinh hoat. C6 khoang hon
22,000 mau nudc da duoc phan tich theo tiéu chuan U.S. EPA danh cho nuéc udng.
1.3.2 Tinh hinh nghién cvwu lién quan ¢ trong nwoc.

Xtr 1y nude thai ciing thuong duoc chia 1am nhidu bac twong Gmg nhu & nudc
ngodi. Mot sb nghién ctru dugce liét ké va danh gia nhu sau:

1/. Nghién civu xik Iy nwée thai dé bao vé méi trieong.

D3 c6 mot s6 nghién ctru xtr Iy nudce thai dé bao vé moi trudng:

a) Nghién ciru xir Iy mede thai sinh hoat bang cong nghé AA/O véi vit liéu dém

[1].

Muc tiéu nghién ctru: Ung dung cong nghé AA/O két hop 16p vat liéu dém dé
xtr Iy nuée thai sinh hoat ¢6 ham luong chét hiru co cao.

Két qua dat dugc: Cong nghé AA/O véi soi vat liéu dém & trong nghién cuu
nay 1a qua trinh mang ban chét sinh trudng bam dinh bao gdm cac giai doan ky khi
(Anaerobic) ndi tiép thiéu khi (Anoxic) va hiéu khi (Oxic). Pay 1a qua trinh khac biét
s0 v6i qua trinh AA/O vé6i hé bun hoat tinh truyén thng, d6 1a sinh khéi phat trién va
dinh bam vao bé mit chat mang. Viéc tng dung cong nghé AA/O véi soi vat lidu dém
trong xir Iy nuée thai sinh hoat 1 diém moi cua nghién ctru.

a) Nghién ciru tng dung cong nghé xir Iy nudce thdai sinh hoat bang phiong

phap gid thé sinh hoc di dong (MBBR)[S].

Muc dich nghién ciru danh gia hiéu qua xir 1y chat hitu co va dinh dudng trong

nudc thai sinh hoat bang sy két hop giita cong nghé sinh hoc thiéu khi va hiéu khi co
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str dung gia thé di dong K3 & cac tai trong khac nhau cung véi qua trinh tudn hoan
nudce thai khac nhau.

b) Nghién ciru danh gid kha ndang xir Iy mede thdi sinh hoat bang ché pham vi

sinh[41].

Mich dich nghién ctru: - Panh gia hiéu qua xt 1y nudc thai sinh hoat bang ché
pham vi sinh; - So sanh hiéu qua xtr Iy nudc thai sinh hoat bing ché pham vi sinh va
cac két qua nghién ctru di trude; - Dé xudt giai phap nhim két hop cac phuong phap
khac voi ché pham vi sinh.

¢) Nghién civu 1ing dung cong nghé loc sinh hoc cdi tién xir Iy nudce thai tai

Bénh vién Piéu dudng - Phuc hoi chire nang thanh pho Pa Nang[31].

Str dung Ejector thu khi dam bao cho sy khuyéch tan oxy vao 16p VLL tét hon.
Ngoai ra, loai vat liéu dém dang cau st dung lam gia thé cho qué trinh loc sinh hoc
cling lan dau duoc bé tri dua vao. Day chinh 14 nhitng diém moi cua dé tai, giup nang
cao hiéuqua xir Iy ciia toan hé thong..

d) Nghién ciru iing dung céng nghé mang dé xir 1y nuée thdi sinh hoat trén

kénh tiéu ho o cac vung do thif30].

Don vi thyc hién: Trung tam Nghién ctru M6i truong va X 1y nudc thai - Vién
Khoa hoc Thiy loi Mién Nam

aNghién ctru tmg dung cong nghé mang dé xir Iy nudce thai sinh hoat trén kénh
tiéu hé & ving do thi khu du lich Long Hai — Ba Ria Viing Tau va; Dé xuat trién khai
mg dung cong nghé trong diéu kién Viét Nam.

2/. Nghién ciru xit Iy nwée thai dé tai sir dung.

a) Hop tdc nghién citu dé phat trién cdc gidi phdp xir Iy mede thai do thi nham

tai sur dung cho muc dich nong nghiép[19].

D3 tién hanh nghién ctru va dwa ra mo hinh thi nghiém cho két qua kha quan.
MBS hinh diém duoc xdy dung tai thon Liing Giang - thi trAn Lim. Nuéc thai sau xt 1y
duoc dung dé tudi rudng, dat két qua kha quan. Dudi dy 1a mot sb két qua chinh cua
dé tai:

e MO0 hinh thoat nuéc: Xt Iy nude thai phan tan két hop xur 1y tap trung theo

thon voi cong sut nho (phu hop voi diéu kién dia phuong).
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e Cong nghé xir Iy nudc thai:Xir 1y sinh hoc (cac bé xur 1y sinh hoc) két hop
v6i ho sinh hoc (phu hop véi tinh chat nudc thai sinh hoat va chan nudi trong khu vuec,
ddng thoi cling phu hop voi diéu kién tu nhién va kinh té cua thén Liing Giang).

e Hiéu qua xu ly: Pat dugc kha tét, ham lugng cac chit 6 nhiém déu giam
dang ké: ham lugng COD giam tir 81-85%; BODs gidm tur 76-80%; ham lugng can lo
lirng giam tir 74-76%; NH4" giam tir 95-97%;

e Tai st dung nudc thai sau khi qua hé théng xir Iy:Pugc tin dung dé tudi
ruong. Két qua thu duoc cho ning suit laa cao gap 1.1 lan so voi rudng lta tudi nude
thuong. Ngoai ra, tai st dung nudc thai tai sir dung dé tudi nong nghiép da thu lai
chat dinh dudng N, P20s, K20... dé cung cip cho cay trong va bdi tra 1 phan luong
chét dinh dudng cho dit ma cdy di ldy di trong qua trinh sinh truéng va phat trién.

b) Mt s6 nghién civu xir Iy nwede thai sinh hoat bang bdi loc ngam trong cay.

Mot sb dé tai nghién ctru khoa hoc vé XU 1y nudce thai sinh hoat bﬁng bai loc
ngam trong cdy dong chay ngang da duoc nghién ciru va trién khai ung dung nhiéu
noi tai Viét Nam. Vi du: (1)Tai Ha Noéi: Thi tran Xuan Mai; Thén Lai X4, Xa Kim
Chung, Hoai Buc (2006-2007); Lang Htru nghi, Hoi chién binh Viét Nam, Xuan
Phuong, Tir Liém (2008); (2) Tai Bic Can: Thi tran Cho R4, thi trdn Cho Méi; (3) Tai
Cao Béng: Thi xa Nudc Hai; Ban Lac, xa Chiéng Chau, Mai Chau; (4) Tai Thai Binh:
Thon Quang Thinh, xa Nam Thinh, Tién Hai; (5) Tai Hung Yén: Thon Déng La, thi
trdn Yén M¥, huyén Yén My...

¢) Cdc nghién cuu khac.

Thuc té ciing di ¢ cac nghién ctru xir Iy nudce thai dé tai st dung cho cac dich
vu trong do thi dé tudi cay, rira xe, tao 4m, tao canh quan mdi trueong, dai phun nudc
va dich vu xay dung v.v... Tuy nhién vi khong cé cac thong tin vé két qua nghién
ctru cling nhu thyc trang ing dung, cho nén tac gid khong co cac nhan xét danh gia.

Ngoai ra con co nhiéu cac dé tai khoa hoc, luan van, luan an dugcthuc hién tai
cac truong hoc va vién nghién, nhung it lién quan hon nén cling khong gidi thiu tai
day.

1.3.3 Nhin xét danh gid vé tinh hinh nghién civu lién quan.
- Céac nghién ¢ nude ngoai dugce thyc hién theo bac xur 1y (bac I, bac II, bac 111

va bac cao) dé c6 nhimg tng dung phu hop véi cac muc dich: (1)X4 thai va bao vé
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moi trudng ngudn tiép nhén, (2)tai sit dung cho tudi tiéu nong nghiép, (3)tai sir dung
cho nudi trong thay san, (4)tai sit dung lam ngudi may moc thiét bi va cap nude tun
hoan trong cong nghiép, (5)bd sung cho ngudn nudc mit va nudc ngam, (6)tai sir
dung trong cong tac dAm nén dit va xay dung, va (7)tai st dung cho muc dich cip
nudc tai st dung trong do thi.

- Cac nghién ctru & trong nude chi yéu tap trung xtr 1y nuée thai cho muc dich
bao vé méi trudong va tudi tiéu nong nghiép. Xir Iy ning cao nudc thai dé tai sir dung
trong d6 thichi méi dung lai & viéc ing dung v6i qui mo don 1€ cong trinh hodc cum
dan cu nho theo yéu cau chii quan tir cic nha dau tu va ngudi sir dung, chua co nhing
nghién ctru day du dé dinh hudng tai sir dung cho muc dich cip nudce téi str dung trong
do6 thi va cho cac myc dich rira duong, chira chay, tudi cay.

Cong nghé xir 1y sinh hoc dé khtr chat hitu co va dinh dudng duge dinh hudng
trong luan 4n 13 cong trinh loc gia thé sinh hoc di dong (MBBR) — 1a cong trinh véi
nhiéu vu diém ndi trdi da duoc biét dén thong qua cac cac nghién ciru va tai lidu hién
hanh ¢ trong va ngoai nudc [40, 51].

Cong nghé xtr 1y co 1y dé khir can lo lingduge dinh hudng trong luan 4n 14 cac
cong trinh léng va loc khac nhau. Doi véi cong trinh loc da st dung nhiéu vat liéu loc
nhu cat thach anh, than hoat tinh, diatomite, mang loc, vat li¢u ndi va v.v.... v6i cu
trac hat, tinh niang k¥ thuat phu hop dé xir 1y nudc cap va nude thai. Vat lisu ODM —
2F 1a mot loai nhu vay, c6 xuat xir tir Nga, dic tinh 1 chat hap phu c6 kha ning hip
thu voi nhidu dic tinh khac nhu két hop duoc nhiéu cong doan xir 1y xiic tac, tao bong
va loc can trong cung mot thiét bi[51,113].

1.4 Két luan chwong 1.

1. Toéng quan vé xir Iy nang cao nudc thai cho thy:

- Kha ning tng dung cong nghé két hop xur 1y bac III dé khir chét hitu co va
dinh dudng (dinh huéng 13 cong trinh loc MBBR) va xir 1y bac cao dé khir can lo limg
va hoa tan (dinh huéng 13 cong trinh loc ODM-2F) nhim dam bao chat luong nuéc
thai tai sit dung st dung cho muc dich rira duong, chita chay, tudi cay trong do thi;

- Vat liéu loc ODM-2F ¢6 nhiéuuu diém d3 duoc ung dung hiéu qua trong xu
1y nuée cdp va nudce thai & trong va ngoai nude, nd cé thé tmg dung dé khir cin lo

ling va hoa tan trong xur Iy nang cao nudc thai.
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2. Con ngudi tir 14u d3 biét xtr 1y va tai st dung nudc thai cho cac muc dich:
Tuéi tiéu nong nghiép dé ting ning suit cay trong, dic biét ddi v6i nhitng ving thiéu
nude va kho han; nudi trdng thuy hai san; cAp nudc tuan hoan trong cong nghiép; va
cAp nudc tai st dung trong d6 thi v.v...

3. Ti 16 tai str dung nudc thai tai sir dung o trén thé gi6i dang ting nhanh Vi
du,tai Jordan dy kién ting gip 4 1an vao nam 2020, tai Ai Cap ting gap 10 lan vao
nam 2029 so voi hién tai.

Tai Viét Nam,van dé cling da dugc quan tdm. Pdc bi¢t 1a cac md hinh xur 1y
nudc thai do Vién Khoa hoc Thuy 1¢i thuc hién déu gén v6i viée tai s dung cho tudi
tiéu nong nghiép va nudi trong thily san. Tuy nhién, chi c¢6 1 lugng rét it cac du 4n va
dé tai nghién ctru c6 qui mo6 nho vé xtr 1y ning cao nude thai dé tai st dung trong do
thi.

4. Tir tong quan vé hién trang xir 1y, tai sir dung nudc thai va tinh hinh nghién
ctru lién quancé thé rut ra nhimg ndi dung va dinh hudéng nghién ctru cua ludn an nhu
sau:

- Téng quan vé xir Iy nang cao, giai phap tai sir dung nudc thai va cac van dé
nghién ctru lién quan.

- Xay dung co soly thuyét:(1) Ké thira cong nghé xir Iy nang cao nudc thai;
(2)Xac dinh cac thong sd/chi tiéu cong nghéctia qué trinh loc ODM-2F trong xir 1y
nang cao nudc thai;

- Nghién ctru thuc nghi€ém mo hinh loc ODM-2F;

- Xay dung phuong phap tinh toan cong trinh loc ODM-2F dé loai bo chat lo
lungtrong xtr Iy nang cao nudc thai;

- Ung dung két qua nghién ctru cho khu db thi dién hinh.
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CHUONG 2. CO SO KHOA HQOC VE XU LY VA CONG NGHE
XU LY NANG CAO NUGC THAI PE TAI SUDUNG TRONG PO THI

2.1. Chit lwgng nuée thai.
2.1.1 Chét lwong nwdc thii trwde xir Iy néng cao.

Theo s6 liéu khao sat chat lvgng nuéc thai ddu ra cua cac nha may/tram xt 1y
nudc thaitai: (1)TP Ha Noi nhu Kim Lién, Tric Bach, Thang Long va Yén So; (2)TP
Bic Giang nhu Bic Giang; (3)TP Pong H6i nhu Hoa Cuong, Phii Loc va Son Tra;
(4)TP Qui Nhon-Binh Dinhv.v[13] ...cho thiy: Chét luong nudc thai sau xu 1y véi
cong nghé sinh hoc bun hoat tinh hodc lgc sinh hoc dinh bam déu co thé dat tiéu chuan
xa thai loai A va loai B theo QCVN 14:2008/BTNMT.

Véi két qua khao sat ndy, cho phép gia thiét trong luan an vé chit luong nudce
thai truée xtr Iy nang cao (hay nudc thai sau tram xir 1y tap trung) tinh dén nam 2030,
tam nhin dén ndm 2050 dat yéu cau nhu & bang 2.1.

Bang 2.1. Nong d6 cac chit 6 nhiém co ban trong nude thai trude xir Iy nang cao dat

loai A hoac it nhét 1a loai B theo QCNV 14:2008/BTNMT.

Céc chat gdy 6 nhiém Nong do Pon vi
Loai A Loai B

Do pH 6 dén 8 5dn9 -

Nhu cau oxy sinh héa, BODs <30 <50 mg/1
Nhu cau oxy héa hoc COD <50 <100 mg/1
Tong chit rin hoa tan <1000 <3000 mg/1
Céc chat ran lo ling, SS <50 <100 mg/l
NH4" <5 <10 mg/1
Kjeldahl Nitrogen, TKN <10 <40 mg/1
Phét pho <4 <6 mg/l

- Loai A bat bujc doi voi cac tram/nha may XLNT xdy moi hodc cdi tao ndng cao

cong suat va chat luwong nuwoc logi B hodc A doi voi cdc tram cii tinh dén nam 2050.
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2.1.2 Chét lwong nwdéc théi sau xiv ly ndng cao.

Dé tai st dung trong d6 thi, nudc thai sau khi da duoc xu ly bac II tai tram

XLNTTT cén tiép tuc xir Iy nang cao dé dat ngudng gi tri thanh phan chit luong

nudc cho cac dich vu trong do thi, bang 2.2a 1a dé xuét chat lugng nudce thai da xa 1y

dbi v6i tudi khu d6 thi khong han ché tiép can theo TCVN 12180-2:2017: Hudéng dan

sir dung nuée thai da xir Iy cho cdc dy én tuwdi — Phan 2: Xdy dung dw dn[54).

Bang 2.2a. Bang tiéu chuin chét lugng nude thai tai st dung trong do thi[54]

Loai Khuan QUGr}g _ Tidm ni
¢ rudt coli chjiu | Giun tron lem nang i
Phan | "YO° BOD TSS D6 duc nhiét tuyén ruot | apdung | Kha
loai | ! L L NTU /100ml khong c6 | ning
A g3 xu m m no./100m Egg L cic giai | xuly
Iy | Trung | T6i | Trung | T6i | Trung | Téi T6i | Trung | Tdi | phap ngin | twong
binh | da binh | da binh | da 95% | da binh | da chan ung
Tudi khu Xt I§
do thi e
Nudc kh@ng han hai
thai <10 ché tiép loc’
da xur hoac can va t{ép
A ly cd <5 10 <5 10 <2 5 du’orl~ 100 ) ) tu’orl‘ nong | .o
chat | mg/L | mg/L | mg/L | mg/L ngudng nghiép hodic
luong phat cho cay loc
rat hién trong dung | .
cao lam thuc maﬁﬁ,
ph?im an :/Ijingu
song

Ciing theo hudng dan tai st dung nude 2012 clia co quan bdo vé mdi trudng

Hoa Ky (EPA) [123] chi din déi v6i nude tai sir dung duoc dé xuat nhu sau:

Phan loai tai st dung | Xu ly Chat lugng Tan suat theo | Khoang cach an
va mo ta nudc tai str ddi chi tieu toan

dung
Tai str dung d6 thi
Khoéng han ché - Xtur ly bac 2 pH=6.0-9.0 |pH-Hangtuan | 15m xung quanh
Nudc tai st dung d6i | - Loc <10 mg/l BOD | BOD-Hang ngudn nudc sach
véi cac muc dich - Khtr trung <2NTU tuan
khong sinh hoat noi Coliform: 0 Do duc-lién tuc
khong bi han ché tiép Mpn/100ml Coliform-hang
xUc I mg/l Clodu | ngay
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Han ché

Nudc tai st dung nude
ddi v6i cac muc dich
khong sinh hoat tai noi
han ché tiép xtic ddi

véi cong dong

- Xu ly bac 2
- Khtr trung

pH=6.0-9.0
<30 mg/l BOD
<30 mg/l TSS
Coliform:< 200
Mpn/100ml

1 mg/1 Clo du

pH-Hang tuan
BOD-Hang
tudn
TSS-Hang
ngay
Coliform-hang
ngay

Clo du-lién tuc

90m xung quanh
ngudn nude sach
30m déi v6i khu

tiép can

Bén canh d6, mot vai chi ti€u riéng doi véi nudce thai tai sit dung dung cho céc

muc dich trong do6 thi ngoai bd cap nudc ngﬁm va dung cho sinh hoat dugc nhéan dinh

chung nhu sau [123], d6i v&i chat lo ling trong nudc can phai duge giam dén muc t6i

thiéu 5mg/l dbi voi ham lugng trung binh thang va khong qua 10 mg/l ddi v6i ham

lwong toi da trong ngay. Nong d6 BOD tir 5 mg/l dén 30 mg/l, d6 duc tir 2-5 NTU

Bang 2.2b. Chi tiéu chét luong nudc cho mot sé dich vu trong d6 thi[53]

Céc chi tiéu thanh phan Céc dich vu
TT Chat luong nudc Phunroa | Rta | Tudicdy | Ruraxe Thi
tao am | duong cong
xay
dung
) (2) 3) “4) 6)) (6) (7)
1 pH 6,0 + 90
2 |Mau/ddé (thang mau cobalt) 30
<
3 Mui hoi Khong Khoai cam
4 B9 duc (NTU) < 5 10 10 5 20
5 |Tong chat ran hoa tan, mg/ll 1500 1500 | 1000 1000 -
<
6 |BODs, mg/l < 10 15 20 10 15
7 |SS, mg/l < 10 15 10 10 -
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8 [NH4-N, mg/l < 10 10 20 10 20

9 |Chat hoat tinh bé mit ion 1,0 1,0 1,0 0,5 1,0
am, mg/l <

10 |Sat, mg/1 < 0,3 : s 0,3 -

11 [Mangan, mg/l < 0,1 - - 0,1 -

12 |Oxy hoa tan, mg/l < 1.0

13 | Tong clo du, mg/l Sau 30 phut tiép xuc> 1,0, doan cudi mang ong >

0,2

Nhu vay, tu cac nhan dinh trén cho théy, chat luong nudce sir dung cho cac dich
vu trong d6 thi dao dong trong khodng: pH = 5+ 9; BJ duc <5 + 20; téng chit ran hoa
tan < 1000 + 1500 mg/l; BODs = <30 mg/l; SS = 5+ 15 mg/l; NH4-N = 10 + 20 mg/1

Ngoai ra két hop véi chi tiéu chat luong nudc trong d6 thi nhu & bang 2.2b ,

luan an kién nghi chat luong nudce tai st dungcho cac muc dich rira dudng, chita chay,

tudi cdy sé nhu sau: pH= 6 + 8; d0 duc < 5 NTU; BODs < 10 mg/l; SS < 10 mg/l;
NH4-N < 3 mg/l; POs* <2 mg/l va giam mui hoi.

2.2 Co s& 1y thuyét khirchat ban hitu co, chit dinh duéng va ciin lo lirng

2.2.1 Ly thuyét khir chét ban hivu co va dinh dwong

Chat nhiém ban hitu co va dinh dudng chira trong nudc thai la cac chat thai ma
vi khuén c6 thé st dung dé phat trién. Cac nguyén t6 cta chit nhiém bén hitu co va
dinh dudng bao gom

. Céc nguyén t6 chiém da s6: C,H,0 va N;

. Céc nguyén t6 chiém thiéu sé: P,K,S va Mg;

. Cac vitamin va cac hoocmon,;

. Céac nguyén to vét hodc cac nguyén td vi lugng: Cu, Fe, Ni....

Nhin chung cic nguyén té ctia chit nhidm ban déu c6 du trong hau hét moi loai
nude thai. Tuy nhién, dé mot ngudn nudc thai cé thé xir Iy sinh hoc, nd phai co cac
dac tinh thich hgp nhu nhi¢t do, do pH va khong c6 céc san phém doc hai hoac san
pham tc ché vi sinh.

1/. Xur ly khir BOD.
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Loai bd BOD 1a loai bé cac chit nhidm ban hiru co lién két cacbon. Loai bo
BOD nudc thai thudng nhd dén sy hoat dong va ting trudng cua cac vi sinh vat dé
thue hién qua trinh oxy hoa —khir[24,26]. Ton tai 2 qué trinh xir 1y loai bd BOD 1a qua
trinh hiéu khi, str dung vi sinh vat wa hoat dong trong moi trudng cd oxy (vi sinh vt
hiéu khi)dé oxy hoa chét hitu co d& bi oxy hoa va qua trinh ky khi, st dung vi sinh vét
wra hoat dong trong mdi truong khong co oxy (vi sinh vat ky khi) dé phan hay chét hitu
co.

a) Qud trinh hiéu khi:

Qua trinh chuyén hoéa chét hiru co dugc biéu dién theo phwong trinh phan tng
sau day: 1. Pong hoa: CxHyON + 02 —> CO: + H,0 + NH; + ning luong

1. Dihéa: CyH,O,N + Nang luong —> CsH7NOz (tébao chét)

2. Ty phan huy: CsH/NO2+50,—> 5CO2 +2H>0 +NHj3 + nang lugong

113 160
1. 1,42

Tir phwong trinh phan tng thay: Néu tit ca cac té bao bi oxy hoa hoan toan thi
lurong COD cua té bao bang 1,42 ndng d6 cia no.

Dé oxy hoa cac chét hiru co theo 3 phuong trinh phan tmg hoa hoc néu trén,
cac vi sinh vat can co oxy va vi sinh vat chi c6 thé sir dung oxy & dang hoa tan[24,26].
Dé cung cap oxy, thuong tién hanh suc khi dé khuéch tan khong khi thanh cac bot nho
phan tan déu trong khdi nudc thai.

b) Qua trinh ky khi:

Qua trinh ky khi dé phan hily cac cht hitu co, vo co trong nude thai va bun cin
x4y ra khi trong nuéc thai khong c6 oxy tu do. Thuong sir dung phwong phéap nay dé
1én men, 6n dinh bun cin trong cac bé mé tan, UASB... va nuéc thai cong nghi¢p cod
néng do BOD, COD cao.

Qua trinh chuyén héa chét hitu co xay ra theo 3 budc: Trudce tién vi sinh vat ty
nhién c6 trong nude thai thity phan cic chit hitu co phuc tap va cac lipit thanh cac
chét hitu co ¢o trong lugng riéng nhe nhu Monosacarit, Amino axit dé tao nguén thirc
an va nang lugng cho cac vi sinh vat hoat dong. Sau dé cac vi sinh vat (vi khuém) tao
men axit (nhém axit focmic) bién ddi cac chat hiru co don gian thanh cac axit hitu co.

Giai doan nay goi la Ién men axit. Cudi cung cac vi khuan tao men mé tan (nhom mé
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tan focmic) chuyén hoa hydro va va céc axit dugc tao thanh & giai doan tao men axit
thanh khi mé tan va cacbonic. Vai trd quan trong ctia nhém vi khudn mé tan focmic 1a
tiéu thu hydro va axit axetic, chiing tang truong rat cham va qué trinh dugc thuc hién
dé giai phong khi mé tan va cacbonic thoat ra ngoai[24,26].

C6 hai giai phap xt 1y v6i vi sinh vat: O trang thdi lo ling tr do trong nwde
thai va o trang thai dinh bam c6 dinh trén gia thé loc sinh hoc.

O trang thdi lo ling tir do trong nwéc thai: Cac vi sinh vat hoat dong phat trién
mot cach phan tin dudi dang két bong ngay trong 1ong chat 1ong can xir ly nhu giai
phap hiéu khi bun hoat tinh, giai phap xir Iy sinh hoc trong diéu kién ty nhién hodc
giai phap ky khi tiép xtic & nén bun[24].

0} trang thadi c6 dinh trén gid thé loc sinh hoc: Cac vi sinh vat hoat dong c6 kha
ning san sinh ra exopolymeres cho phép ¢ dinh chiing vao cac vét thé khac dé tao ra
mot mang vi sinh vat[24,26]. Gidng nhu vi sinh vét ¢ trang thai lo limg ty do trong
nudc thai, vi sinh vat & trang thai ¢d dinh trén gia thé cling co théhoat dong dugc trong
diéu kién hiéu khi vaky khi.

Cac yéu t6 nhu néng dd (vi sinh, chat nén, 0Xy), sy xdo tron, nhiét d va thoi
gian luu thay... déu cé nhimng tic dong dén dong hoc phan g, tham chi lam cho mot
s6 vi sinh vat phat trién troi hon mot sb vi sinh vat khac.

Trong céc giai phap sinh hoc, két qua déu c6 mot luong vi sinh vat duoc sinh ra
qua muirc, can duoc thu gom, xtr 1y va tai sir dung[26].

2/. Xur Iy khir Phot pho (POS).

Hé thong sinh hoc thuong 13y phét pho tir dung dich nude thai dé tong hop sinh
khéi trong qua trinh oxy héa BOD. Phét pho 13 yéu cau can thiét cho qua trinh trao ddi
nang lugng ndi bao dé tao ra té bao mai[82, 87].

Co ché loai bo phét pho sinh hoc dugc tom tat nhu & hinh 2.1.

Trong ving ky khi, Acetate va nhitng axit béo chudi ngin (cac san pham 1én
men) dugc tao ra bang cac phan Ung trung gian ma dién hinh 1a chat téng hop P
hydroxybutyrate (PHB). Trong hap thu ky khi, cac chit hiru co hoa tan tao ra cc san
pham lwu giit ndi bao va vi sinh vt trong trudng hop do6 bi tiéu hao ning luong thong

qua su phan hoa cac lién két phét pho trong luu trir chudi dai poly vo co. Qua trinh
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nay giai phong orthophosphate hoa tan vao dung dich nudc thai. Nhu vay, viéc loai bo

BOD va su giai phong phdt pho xdy ra dong thoi trong ving ky khi.

Ky khi Hiéu khi

Mang té bao

1én men
Vi sinh vat COD Vikhuanloai (Ox+H,O San pham
tuy tién hoatan  bo phot pho te bao maoi

Hinh 2.1 Co ché loai bo phdt pho du thira (COD — nhu cau oxy héa hoc, PHB — poly-
B-
hydroxybutyrate)[87], € -PHB, O - Ngudn Céc bon

Trong vung hiéu khi (giai doan hiéu khi), cac orthophosphate hoa tan hap thu
oxy dé tai tong hop polyphosphate ndi bao. Kém theo sy tong hop nay, cac PHB da
luu trir truede dé dugc oxy hoa hiéu khi tao thanh CO,, nudc va cac té bao méi. Tde dod
va muc giam phdt pho trong ving ky khi lién quan téi ching loai va sb luong chit nén
hoa tan san c6 dé hap thu va cat gitt PHB. Trong d6, axit béo trong lwong phan tir thip
1a chat nén duoc ua thich. Cac nghién ciru da chi ra rang trong diéu kién ky khi, dé
giam va cat giit 1 mg phdt pho/l can mot lwong 2 mg/l acetate nhu 1a nhu cdu oxy hoa
hoc (COD)[91]. Téc d6 thuc té ctia sy hap thu COD dé phan huy sinh hoc (BOD) va
tbc do giam phdt pho trong ving ky khi v6i nude thai d6 thi 13 phan ng bac nhat dbi
v6i BOD[116]. Qua trinh nay phu thudc vao thanh phan axit bay hoi ciia BOD va dugc
kiém soat boi toc @6 chuyén d6i BOD thanh axit béo bay hoi. Su bo sung acetate dbi
v6i ving ky khi s& lam ting toc do loai bé phét pho va nd trd thanh phan tng bac
khong d6i voi cac Acetate[116]. Loai bo phdt pho thuong khong xdy ra & nhiét do qua
thap[86,104].
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Hiéu suét loai bo phdt pho bang sinh hoc & ving hiéu khi dat gi trj trung binh
xap xi 2,0 + 2,5 mg PO4-P/100 mg COD dau vao.
3/. Xur Iy khir Ni to (NH4).

Xtr 1y ni to bang sinh hoc 1a qua trinh hai giai doan (hai budc) nitrat hoa trong
moi trudng hiéu khi theo sau 1a khir nitrat trong méi trudngthiéu khi.

a) Qua trinh nitrat hoa.

Phan trng thyuc hién theo hai budc:

Buéc 1: NHy* bi oxy hoa bién thanh NO, do tic dung cta vi khuan nitrit:

NH4" + 1,50, —> NO; + 2H" + H,O

Buée 2: Oxy héa NO,” thanh NO;3” do tac dung cia vi khuén nitrat:

NOz + 0,502 —> NO3~

Nguoi ra da tinh duoc: Khi chuyén hoa 1 mg NHacan tiéu thu 3,97 mg O», san
sinh 0,31 mg té bao méi, 7,01 mg kiém va tiéu thu 0,16 mg CO»[24,26]).

b) Qua trinh khu nitrat.

Dua vaosu ton tai va hoat dong cua vi khuén di dudng va mot s6 vi khuan tu
dudng Nitrosomonas ¢ thé tién hanh khir nitrat.Cac phan tng co s& khtr nitrat dé tao
thanh khi ni to xdy ra nhu sau:

NO3;—> NO;—> NO —>N,0 —>N»

Budc khir nitrat thi khé dat hi€u qué hon so véi budc nitrat hda vi nd yéu cau
t6n tai ca ngudn cac bon dé phan huy va ca nitrat. Khir nitrat ¢6 thé dat duoc trong ba
cach tong thé sau[26]:

(1) Cép ngudn cac bon ngoai sinh nhu 13 Metanol hodc Acetate vao ving ky
khi;

(2) St dung BOD nhu 1a nhan tdcac bon phan hiy (a) tudn hoan mot khoi
luong 16n dong nitrat hoa trd lai ving thiéu khi (b) Doi huéng mét phan dong nude
tho hodc nudc thai sau ling so cap t6i ving nitrat hoa; hoic

(3) St dung sy hién dién ciia cac bon ndi sinh trong khdi té bao nhu ngudn cac
bon dé phan huy.

2.2.2 Cong nghé xir Iy sinh hoc dé khir chit hivu co va dinh dwing
1/.Cong nghé Bardenpho:
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Cong nghé Bardenpho gém cac giai doan ky khi, thiéu khi va hiéu khi dé loai
bd ca ni to, phdt pho va cac bon. Ton tai hai céng nghé Bardenpho: (1)Bardenpho 4
giai doan va (2)Bardenpho stra d6i (hinh 2.2) 5 giai doan (thém giai doan ky khi truée
céc giai doan thiéu khi va hiéu khi dé loai bo phét pho sinh hoc). Qua trinh Bardenpho

stra d6i giam phdt pho nhé hon 1 mg/l va tong ni to nhé hon 5 mg/l.

y
Ky Thiéu Hiéu Thiéu
Dongvao | khi khi | | khi khi

A

\ 4

\ 4
A 4

QBHT

QgD

Hinh 2.2: So db qua trinh Bardenpho stra d6i([26,87]
(BHT- bun hoat tinh , BD- bun du )
2/. Cong nghé AA/O.
Qin

Ky - ,
khi Thiéu Hiéu
»  khi khi

Dong vao

Y

A v

Qout \
QBD l

Hinh 2.3: So db cong nghé AA/O[26,87]
Qua trinh AA/O (hinh 2.3) gém ba giai doan dién hinh 1a ky khi, thiéu khi va

hiéu khi. Dung dich bun hoat tinh phat sinh & cudi giai doan nitrat héa (hiéu khi) tudn
hoan lai cho giai doan thiéu khi dé khir nitrat. Bun hoat tinh tur bé léng II cho tudn
hoan lai giai doan ky khi dé giai phong ni to trong nudc thai. Hiéu suat cta qué trinh
AA/O ciing gan tuong ty nhu dbi voi qua trinh Bardenpho sira doi.
3/. Cong nghé Dai hoc Cape Town (UCT):

O qué trinh UCT (hinh 3.4), bun hoat tinh tir bé ling II cho tudn hoan vé bé
thiéu khi thir nhat, con dung dich bun hoat tinh tir bé hiéu khi cho tuan hoan trd lai bé
thiéu khi thir hai. Hon hop bun tir bé thiéu khi thir nhét thi cho tuan hoan lai bé ky khi.



51

Muc dich cta cac qua trinh tuan hoan nhu vdy 1a nhim giam tbi da lugng nitrat con lai
& vung ky khi. Bgi vi su bién d6i bén trong c6 thé dugc kiém soat dé duy tri nitrat
bang “0” & trong nudc thai tir bé phan tng thiéu khi, bang cach dam bao 13 khong co
nitrat tr¢ lai vung ky khi.

Qin Qin
v ] v

Dong vao Ky Thiéu Thiéu Hiéu
>  khi »  khi > Kkhi khi

T QBHT

QBD

Hinh 2.4: So db cong nghé UCT (BHT- bun hoat tinh tuan hoan; BD- bun du)[26,87],

4/. Cong nghé Phostrip 1.

Cong nghé nay, c6 thé dat duoc su loai bo két hop ni to va phdt pho téi mirc
thip hon 1,0 mg/l tong phét pho va 5 mg/l tong ni to. Cong nghé bao gdbm mot ving
thiéu khi trong qua trinh. (hinh 2.5).

Bé lépg Bé
Dong vao | so cip ™ thiéu khi
. | & A
Bunsocap | ! _ BHT tuin hoan
«— <
Dong nudc trong i Bun hoat tinh Dong BHT yé
tuan hoan da tach phot pho bé lang bun so bo
(5
k}{ Khi ) bun so
tach P A
bo
Dong bun gﬁ/ WDgng bun tir bé ky khi chira cic bon cao
phot pho dung d¢ khir NOstrong BHT tr lang thir cap

Hinh 2.5: So db cong nghé PhoStrip II(BHT- bun hoat tinh)[26,87]
Qua trinh khir nitrat trong céng nghé Phostrip I nhd c6 bd sung mot bé ling bun
s0 bo & trudc bé ky khi (bé ling bun chira phdt pho) dé ting cudng thoi gianluu trong
bé ky khi va cung cdp cac phan ung giai phong phét pho. Bé ling bun so bo tiép nhan

BHT tir bé lang thtr cdp chira san pham nitrat ctia qua trinh nitrat hoa. Tuan hoan BHT
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tir bé ky khi c6 ndng d6 BOD hoa tan cao dé dung lam ngudn cac bon cho qué trinh
khtr nitrat. Thoi gian luu thiy cta bé ling bun so bo xap xi bang 2 gid. Hiéu suit khir
nitrat dat trén 70% da dugc quan sat trong cac quy trinh van hanh [92].
5/. Cong nghé loc sinh hoc—Bun hoat tinh (hinh 2.6).

Cong nghé loc sinh hoc — Bun hoat tinh (FGR-SGR) két hop mdt hoac nhiéu bé
loc vé&i cac bé bun hoat tinh dé loai bé BOD, phét pho, nitrat hoa va khir nitrat. So dd
cua qua trinh FGR — SGR giéi thi€u ¢ hinh 2.6.

Loai bo phdt pho

Nitrat hoa

Khtr nitrat ! !

] vy @)

A |_ o [ e} »
1/ Ky khi |Thiéu khi ‘—l———&a gTép xtic
~ Lén men chat ran N A 4|
(Lang trong luc)
| | | 1

Bé BHT lo lung Bé loc sinh hoc dinh bam
Hinh 2.6: So dd cong nghé két hop loc sinh hocvabun hoat tinh (FGR — SGR)[26,87]
6/. Cong nghé bin hoat tinh hoat déng theo mé cdi tién (cong nghé C-Tech).

Cong nghé C — Tech da tung budc duogc ap dung tai Viét Nam. Hi¢u qua xu 1y
chat hitu co d& phan huy sinh hoc cao. Cé kha nang xir 1y nito va phdt pho nén ciing
tang kha ning tai st dung nudc thai cho muc dich khac nhau. Yéu cau dién tich sir
dung dat nho, khong can sir dung bé ling dot II. Cong nghé C-Tech 1a mot dang cai
tién cua cong nghé¢ SBR voi dac diém 13 nude thai duge xdo tron cung voi bun hoat
tinh ngay ca trong qua trinh 1lam dy nudc, tao dicu kién cho qua trinh phan huyni to,
phét pho va sau d6 1a khir BOD hiéu qua hon.

Cong nghé C-Tech c6 cdu tao nhu bé SBR nhung c6 thém ngan Selector ¢ dau
dé x4o tron so bo nudc thai vdi bun hoat tinh trude khi cling vao ngin phan mg.

Bang 2.3: Nguyén tic clia qud trinh hoat dong ciia cong nghé C-Tech [26])

Ti 1 % cua Qua trinh Muc dich Ché d6 cap khi

25-100 10-20 Lam day B6 sung Poéng hoidc md & cudi gian
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chat nén doan
100 40-50 Suc khi | BO sung chat nén Méo
100 14-20 Lang Lang DPéng
100-35 15-20 | Théo nudc Théo can nudc Dong

7/. Cong nghé AO két hop MBR.

So d6 day chuyén cong nghé xtr Iy sinh hoc AO-MBR giéi thiéu & hinh 2.7.

Hién dang c6 xu huong sir dung rong rdi cong nghé MBR dé xir 1y cac loai nudc
thai. Cong nghé¢ MBR 1 su két hop giira hai qua trinh co ban trong mot cong trinh: (1)
Phéan huy sinh hoc chat hitu co va (2) tach sinh khdi bang mang vi loc (micro-filter
membrane). Do d6 MBR c¢6 thé thay thé cong nghé bun hoat tinh truyén théng va bé
ling (hodc bé loc) bang mot hé théng diy chuyén don gian hon trong xdy dung va van
hanh. Céng nghé MBR hiéu qua trong viéc loai bo chat hitu co, cac kim loai ning va
vi khuédn, pht hop dé xtr 1y nhiéu loai nudc thai khac nhau nhu nudc thai sinh hoat,
bénh vién, cong nghiép, nudc ri rac.. .Chat lugng nude sau xur ly tdt va on dinh, hiéu

qua loc can ban va vi khuan cao.

— > " Ngain Oxdic -0
Céc cong Ngan | ¢ MBR Ngin
trinh xir Iy Anoxic i nudc ra
co hoc '
O
— | R
Cép khi khong|  Cap khi cho Cap khi liéntyc
thuong xuyén airlift

Thiét bi théi khi

Hinh 2.7: So @ cong nghé AO-MBR[26]
2.2.3 Cdc vit liéu lpc nuwéc, vit liéu loc da ning ODM-2F va gid thé sinh hoc di
dong.
1/. Vat liéu loc nwoc:
Vat liéu loc nudc sé gitp loai bo cac tap chét c6 trong nguén nudc nhu Fe, Mn,

As, SS, BOD va v v... mang lai nguén nudc trong hon va sach hon cho nguodi st
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dung. Ngoai ra, néu st dung dung loai vat liéu loc phu hop véi nguon nude, ching sé
con giup loai bd cac doc to gay hai va nhitng chat hitu co con ton du trong nudc, dam
bao strc khoé cho nguoi st dung va bao vé moi trudong.

Vat liéu loc nudc thuong la than hoat tinh, céat thach anh, hat nang PH, hat

nhua trao ddi ion, hat xép, s0i loc nudce, cac mang loc v.v...[21]. Nhitng vat li€u nay
c6 thé s& giup cai tao ngudn nudc, loc sach nude triét dé hon. Pong thoi, giup ning
cao do pH, oxi hoa ngudn nudc trude khi dua di st dung. Thanh phdn, tinh chét va
tinh nang k¥ thuat cta cac loai vat liéu loc nudc cép va nudc thai duge danh gid nhu
sau:

- Than hoat tinh: Than hoat tinh 1a m{t dang carbon dugc xtr 1y hoat hoa &
nhiét do hoi nuée 900 — 1000°C & mdi trudng yém khi, tao ra mét cac bon ¢6 ciu tric
mao mach 16n 1am tang di¢n tich bé mit tiép xuc, khoi luong riéng thép, co tac dung
khtr mau, mui, chat hitu co, doc t6. C6 hai dang, dang v6 dinh hinh (bdt) va dang tinh
thé.

o Than hoat tinh dang tinh thé c6 tac dung khir chét thai ran trong nuéc, lam
sach khong khi

o Than hoat tinh dang bdt c6 kich thudce hat <0,74mm ham lugng cac bon
chiém hon 85%. C6 tac dung khtr mau, mui, chét hitu co, chit doc.

Than hoat tinh c6 thanh phén héa hoc co ban san xuét tir nguyén li¢u la cac loai
than hoa (than gd, than tre, than gao dira ...) bang cach hoat hoa chiing boi céc tac
nhén hoéa ly.

- Than antraxit: Dang hat mau den, kho ro1, goc canh va cé tac dung loai bo
tap chat lo limg trong nudc. Thanh phan hoa hoc co ban: Cac bon 92-98%.

- Cat thach anh: Dang hat, c6 tac dung loai bd can tir nguén nudc cép va nudc
thai. Cac thanh phﬁn co ban cua cat la: SiO2~ 99.4%, Al,O3 ~ 0.1%, Fex03< 0.1%,
Na;O ~0.1%

Cat Mangan: Dang hat, mau nau den, cting, kho roi, c6 goc canh, cé tac
dung lam chét xtc tac khir sit va mangan. Thanh phan hoa hoc co ban: Cat boc

KMnOq4
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- Hat nang pH: Dang hat mau tréng stra, cung, kho roi, cé géc canh, kich
thudc 1,5 — 2,5mm, c6 tac dung lam nang d6 pH cua nudc. Thanh phén hoéa hoc co
ban: CaCO3> 90%.

- Hat nhua trao doi ion: Dang hat, c6 tac dung khir cirng, amoni va cac cation
khac. Thanh phan hoa hoc co ban: Goc Na*

- Hat xép (cét liéu loc noi): dang hinh ciu, mau tring, nhe hon nudc, co tac
dung loc can lo Itrng, hodc lam gia thé sinh hoc xir Iy nude thai. Thanh phén hoa hoc
co ban: Loai hat polystyrene v6i nhan méc khac nhau, rdng dang hat, polyurethane
nghién, propylene bot, nyrlon, fluoropolyme.

- S6i dé: Dang hat cuc, c6 tac dung 1am 16p day bé loc. Thanh phan héa hoc

co ban: Soi da tu nhién.

- Vat liéu loc da nang ODM-2F: Dang hat, sdc canh, c6 tac dung khtr mangan,
arsen, on dinh pH, khtr kim loai néng, dau m&, chét hitu co, hop chét ni to va cac doc
t6 khac trong nudi trong thiy san. Thanh phan hoa hoc co ban: Thanh phan chinh 13
diatomit, zeolit va bentomit vdi ti 1€ SiO2 <= 84%; Fe,O3; <= 3,2%; Al,O3; + MgO +
CaO = 8%|[51,113].

- Vat lieu loc ODM-3F:Dang hat, c6 tac dung tuong tu nhu ODM-2F, dac biét
c6 tac dung khir sit cao. Thanh phin héa hoc co ban: Thanh phén chinh 13 diatomit,
zeolit va bentomit dugc hoat hda & nhiét do cao.

- Mang loc MBR: Thuong 1a dang s¢i rong duong kinh mao dan 450um,
duong kinh khe mao 0,01 — 0,2um va dang tim nhing chim, c6 tic dung két hop hai
qua trinh phan hiy sinh hoc chat hitu co va tach sinh khdi. Thanh phan héa hoc co ban
1a Polypropylene.

- Vat liéu gid thé sinh hoc di déng- MBBR: 1am bang vat liéu tong hop, nhe

hon nuée, co tac dung loc cin lo ling va lam gia thé sinh hoc trong xt Iy nudc thai.

Trén co so gidi thiéu va ddnh gid vé thanh phan tinh chét cling nhu tinh ning
k¥ thuat cua cac vat liéu loc nudce, co thé nhan théy modi loai vat liéu loc c6 nhiing wu
nhuoc diém khac nhao. Chung c6 thé duoc st dung nhu mdt vat liéu loc doc 1ap (vi du
vat liéu loc da nang ODM-2F) hoac két hop mot vai loai khac nhau (nhu cat thach anh,
hat xuc tac va than hoat tinh) dé tang hiéu qua xur 1y loc can va khur mui. ..

2/. Vat liéu loc néi lam gia thé MBBR:
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Hién c6 nhiéu loai gia thé loc sinh hoc di dong thong dung, vi du:

Hinh 2.8. Cac loai gia thé loc sinh hoc di dong (MBBR)[77]
1. Dang vién xe; b) Dang vién xe PE-04; ¢) Dang cau D100; d) Dang soi (AFBR);
e) Dang ciu D50; f) Dang cau 150

Tat ca cac gia thé co ty trong nhe hon so véi ty trong cua nudc, tuy nhién mdi
loai gia thé co ty trong khac nhau. Diéu kién quan trong nhat cta qué trinh xtr 1y nay
12 mat do gia thé trong cong trinh, dé gia thé co thé chuyén dong lo ling & trong cong
trinh thi mat d6 gia thé phai chiém tir 25 + 50% thé tich bé va t6i da khong 16n hon
67%. Trong mdi qué trinh xtr Iy bang mang sinh hoc thi su khuyéch tan cia chit dinh
dudng (chit 6 nhiém) & trong va ngoai 16p mang 1a yéu t6 déng vai trd quan trong
trong qua trinh xir 1y, vi vy chiéu day hiéu qua cua 16p mang ciing 1a mot trong
nhirng yéu t6 quan trong anh huong dén hiéu qua xir 1y.

a) Tinh chat ciia gid thé loc sinh hoc di déng ( MBBR):

- Béc trung tinh ky nudc va kha ndng bam dinh sinh hoc cao.

- Chat lwong mang sinh hoc t6t, khé roi ra khoi vat liéu.



57

- Xtr Iy t6t nito, photpho trong nuéc thai v6i hiéu qua dat: NH3-N: 98 + 99%;
Téng Nito: 80 + 85%; Tong Photpho: 70 + 75%.

- Chiém khoang khéng gian it.

- Khong bi nghet bun trong khodng thoi gian dai hoat dong.

- Hiéu qua xtr 1y cao hon 30 + 50% so vdi qua trinh bun hoat tinh.

- C6 thé tha tryc tiép trong bé hiéu khi, thiéu khi.

- Tubi tho cao, khong bi hao mon.

- Sir dung cho tat ca cac loai cong trinh ¢ hinh dang khac nhau.

b)Uu diém ciia cong nghé:

- Hé vi sinh bén: Cac gia thé vi sinh tao cho mang sinh hoc mot méi trudng bao
vé, do d6, hé vi sinh xir Iy d& phuc hoi.

- Mat d6 vi sinh cao: So voi bé théi khi thong thuong, mat do vi sinh xir 1y
trong mdi don vi thé tich cao hon, do d6 thé tich bé xir Iy nhé ma hiéu qua xir Iy chit
hitu co van cao.

- Chung vi sinh dic trung: Cac nhom vi sinh khac nhau phat trién giita cac 16p
mang vi sinh, diéu nay giup cho cic 16p mang sinh hoc phat trién theo xu huéng tap
trung vao cac chét hitu co chuyén biét.

- Tiét kiém ning luong.

- D& vén hanh, d& dang nang cép.

- Tai trong cao, bién dong 6 nhidm 16n: Kha ning phat trién cia mang sinh hoc
theo tai trong tang dan cta chat hiru co lam cho cong trinh MBBR c¢6 thé van hanh &
tai trong cao va bién dong 16n. Hiéu suat xtr Iy BOD 1én dén 90%.

- D& kiém soat hé thdng: C6 thé bd sung gia thé Biofilm twong tng véi tai
trong 6 nhiém va luu luong nudc thai.

- Tiét kiém dién tich: Giam 30-40% thé tich bé so véi cong nghé bun hoat tinh
lo ltrng va c6 thé két hop vai nhiéu cong nghé xur 1y khac.

3/. Vat liéu loc da nang ODM-2F.

a) Gidi thiéu chung[51,113]:

« San pham san xuat tai Nga, dugc Co quan quan 1y bang sang ché va thuong

hiéu ciia Cong hoa Lién bang Nga cip bang sang ché s6 2141375, ngay 15/12/1998.
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e C6 thé ung dung dé thay thé dong thoi ca cat thach anh, hat xuc tac va than

hoat tinh trong quy trinh céng nghé loc nudc cdp va nudc thai. San pham duge ching

nhén an toan cho sir dung cap nudc sinh hoat va an uong.

b) Dac tinh ky thudt (bang 2.4).
Béang 2.4. Dac tinh k¥ thuat cua vat liéu loc ODM-2F)[69,51]

Céc chi tiéu/thong sb vat liéu Pon vi do luong Tri s6
Kich thudc hat mm 0,8-2,0
Ti trong kg/m? 650
Dién tich bé mat m%/g 120 — 180
Do x0p % 70
Dung lugng hap thu g/g 1,2
bJ ngam nudce % 90 —95%
Do bén co hoc % 0,85
Tinh chiu mau % 0,22%
Tinh chiu nghién % 0,0
Tinh chiu nhiét °C 1400
Kha nang hat dau m& mg/g 90
Kha nang trao doi ion voi: Cr, Ni va cac mg-eq/g 1,2
kim loai nang khéc
Kha ning trao doi ion véi CaO, MgO mg/g 950

Pic trung cia vat liéu loc da ning ODM-2F 1a tng dung dé 1am sach nudc

khoi cac cht hiru co hoa tan thong qua qua trinh hdp phu. Hp phu 13 qua trinh xay

ra khi mot chat khi hay chét long bi hut trén bé mat mot chit ran xép hodc 1a su gia
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tang néng dd cua chét nay trén bé mat chat khac. Chat c6 bé mat, trén do xay ra su
hap phu goi 13 chit hip phu, con chit duoc tich liy trén bé mit goi 13 chat bi hap
phu. Trong mdt trudng hop, chat bi hip phu co6 thé di xuyén qua 16p bé mit va di
vao thé tich cua chat hap phu. Hién tuong d6 goi la su hap thu [67].

Chat 6 nhiém hoa tan & bé mit phan cit giita pha 1ong va ran, chi yéu s& chiu

tac dung cua 2 luc:

- Lyc tac dung twong hd cta cac phan tir chit tan vi cac phan tir dung moi

- Lyc tac dung twong hd cta cac phan tir chit tan voi cac phan tir clia vat

liéuhap phu

Do dugc tao nén bodi tap hop hat co do Xép kha 16n (> 70%). Céu truc da
dang voi dién tich bé mat 16n 120 — 180 m2/g, dung lugng hap phu khoang 1,2 — 1,3
g/g, vat litu ODM — 2F c6 kha nang luu trir mot lugng kha 16n chat khi va chét 1ong
do d6 phu hop dé giam luwong cin lo limg, luong ni to, phdt phat ... va mot sb kim

loai ndng trong nudc.

Tuy nhién co ché hip phu va hip thu it dugc sir dung rong rai d6i véi xu 1y
nudéc thai sinh hoat d6 thi [106]. Co ché nay sé& chi phu hop dé giam tai mot phan cac
cht doc t, chat hitu co hoa tan, kim loai nang va cac chit 6 nhiém tdn tai dudi dang

ion

Nhin chung qua trinh hép phu cua 16p vat li¢u loc duge danh gia 1a mdt ing
dung quan trong trong vi¢c loai bod chét hiru co, kim loai nang, chat 6 nhiém dang
ion khoi nudc. Do d6 viéc nghién ctru str dung loai vat li€u c6 tinh thuong mai cao,

chi phi thip c6 thé thay thé cho nhiéu loai vat liéu dong thoi dé xtr Iy 1a can thiét.

¢) Uu diém.

o Ting d6 an toan cho chat luong nudc sau xt 1y.

e Van hanh don gian.

« Gia ca thip hon nhiéu so véi cac loai chat hap phu khac.

o C6 thé thay thé céac loai vat liéu loc dang dugc sir dung ma khong can thay

doi cau trac bé loc.
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o Van tbc loc: 5-20 m/h. C6 thé st dung trong céc bé loc hd hodc bé loc ap
lwc. Hudng loc tir trén xubng.

« Hat ODM-2F khéng can hoan nguyén (ngoai trir quy trinh khir Flo). Sau mét
thoi gian st dung khoang 3-5 nidm (tiiy theo chit lugng nudc ngudn va yéu cau xir 1y)
can thay moi hat loc.

« Rira loc dinh ky bang quy trinh rira ngugc. Cudng dd nuée rira dé dam bao
do gian nd cua 1op vat liéu loc dat 30% 1a 10 -151/s.m?. Thoi gian rira loc 15-20 phit.
Luong nudc rira loc thép hon céc loai vat li¢u khac va khong can suc gio, tiét kiém
dugc dién nang.

d) Nhuoc diém.

« Qua trinh sinh hoc dién ra s& dan dén san sinh bun, nhanh tic nghén

o Doi1 héi quan sat ché do lam viéc thuong xuyén, trang thiét bi tu dong hoa
cao néu can duy tri hé xir 1y sinh hoc trong bé

» (ia ca cao hon so voi cat thach anh va cac loai cat tho khac

e) Panh gia so sanh gitra vat liéu loc ODM-2F va Cat thach anh

PANH GIA SO SANH NHAN XET GIUA VAT LIEU LQC ODM-2F VA CAT
THACH ANH

Ma ta
STT | vatliéu
loc

Panh gia chi tiéu ky thuit Pinh gia khia canh bén virng méi truong

Uu diém Nhuoc diém Uu diém Nhuwgc diém

ODM-2F la vit liéu
da nang c6 nhidu
uu diém dat hi¢u
qua xu ly cao. Vat
lidu khong can ODM-2F la vat ligu
hoan nguyén sau nhén tao ¢6 ngudn gdc
khoang 3 dén 5 thién nhién

nam thi thay mai
Chiéu cao 16p loc
ODM-2F khoang
0,8m

Vit liéu
ODM-2F
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Vit lidu can dinh T \
Ky thay méi sau Cat 1a tai nguyén
Vatligu | aa s v, oy DO 8 thién nhién, viéc khai
. Vit liéu c6 hiéu moi 6 thang hodc PR
2 | catthach Y < 5y thac cat da qua murc
qua xu Ly tot 1 ndm, chiéu cao , \
anh . ) ¢6 nguy co lam can
16p loc khoang 1- n .
kiét trong tuong lai
1,5m
Khi so sanh gitra vat ligu ODM-2F va Cat 1a tai nguyén thién nhién va hién nay o
cat thac}} anh, doi voi vat liéu ODM-2F | Viét Nam, viéc khai thac cat da qua muc va co
khong can hoan nguyén va phai thay nguy co can kiét trong tuong lai (Nghi dinh s6
moi sau khoang 3 dén5 ndm, vat liéu cat | 23/2020/ND-CP quy dinh vé quan 1y cat, soi
thach anh khong thé hoan nguyén va long song);

phai thay méi dinh ky sau 6-12 thang do | ODM-2F la va tliéu nhan tao c6 ngudn gbc
NHAN XET: |40 yéu cau vé hoan ’nguyé{l va thay mé6i | thién nhién, dugce pghién ctru g dung dé c6

’ cua cat thach anh gap khoang 5 lan so thé thay thé cac tai nguyén dang ngay cang can
véi vat liéu ODM-2F kiét

- Khéi lugng vat liéu loc ODM-2F ciing
the‘ip hon so véi vat liéu cat thach anh
khi so sanh chiéu cao cot loc

2.2.4 Ly thuyét loc can lo liing qua I6p vit liéu loc dang hat ODM-2F.
1/.Nguyén ly loc nudc.

Vit liéu da nang ODM-2F Ia vét liéu loc dang hat, vé co ban ¢6 kich thudce hat
tuong d@)ng v6i cat thach anh cling nhu cac loai vat liéu khac. Piém khac biét la vat
liéu loc nay co6 do xép va dién tich bé mat tiép xtc 16n tao diéu kién t6t dé cac cin ban
trong nudc thai bam dinh hiéu qua hon. Dbi v6i thanh phan tinh chit co hoa hoc cua
cac loai vat lidu d6i v6i qua trinh loc thi ¢& hat 1a déc tinh tién quyét quyét dinh dén
hiéu qua loc [104]. C& hat s& anh hudng dén ca ton that cot nudc va ton that sinh ra
trong qué trinh lgc. Néu ¢& hat qué nhd, h¢ théng s& mat nhiéu luc déy dé vuot qua
stc dé khang ma sat cua bé loc, con néu c& hat qué lén, cac can ban sé& khong dugc
giit lai va thoat ra khoi hé thdng. Do d6 véi ¢& hat twong dong véi cat thach anh ciing
nhu céac loai vat lidu loc khac co thé ung dung 1y thuyét loc nudc qua 16p vat liéu loc
dang hat dé nghién ctru cac van dé lién quan dén loc ODM-2F.

Nguyén ly loc nude nhu sau:
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Nudc thai sau tram XLNTTT cho qua 16p loc ODM-2F, ban dau véi toc do
nho, da s cin lo ling va chit gy mui s& tiép xtc v6i bé mat hat loc ¢ 16p trén cing
va duqchép phu gitr lai & d6.Dan dan ching tao thanh mot mang can bao boc hat loc.
Bé day mang cin ting dan, cu triic tré nén khong bén viing, hon nita khi khe rong
gitra cac hat loc bi thu hep, dudi tac dung cua luc thiy dong 16n hon lyc dinh Kkét,
mang can bi tach ra khoi bé mat hat loc va bi déy sau vao 16p loc, noi luc dinh két 16n
hon lyc thuy dong nén cac hat can lai bi dinh két vao bé mit hat loc méi.

Ca nhu vay, véi moi 16p loc nguyén t, hiéu qua loc la két qua cua qua trinh
dinh két céac hat can 1én bé mat hat loc nho luc dinh két va qué trinh tach céc can ra
khoi bé mat hat loc dua siu vao 16p loc phia dudi nho luc thiy dong. Hai qué trinh
dinh két va tach can dién ra dong thoi va lan truyén theo chiéu sau cua 16p loc.

Hinh 2.9 giéi thiéu dd thi phan bd cin theo chiéu sdu 16p loc. Moi dudng cong

thé hién ham luong can & mdi thoi diém khac nhau t<tx<...< t,...

Cac duong cong cho thiy,
ham lugng can lo ling trong nudc

loc giam nhanh theo chiéu day 16p

Néng do can trong nude

loc. Pa s0 cac hat can bi gitr lai

ngay & cac 1op loc dau tién, luc

nayqua trinh dinh két can vao be o | e | Chign day 16p

I vt lidu loc
S cu kg

mat hat loc 1a chu yéu. Sau do, cac
hat cin bi ddy sau t6i cac 16p loc Hinh 2.9: D6 thi phan bé cén

ké tiép do cac hat can dinh két kém. theo chiéu sau 16p loc[6,27].

Khi chiéu day 16p bdo hoacin ting 1én dén xap xi v6i chiéu day 16p locthi 16p loc
khong con kha ning giit can lo ling nita. Khi d6 ham luong cin lo limg & dau vao va
& dau ra bé loc cin bang nhau.

Hinh 2.10 gidi thiéu d6 thi twong quan giita ndng d6 cin lo limg trong nudc loc
va thoi gian lgc. Trong khodng thoi gian tr t dén t2, nude loc ¢o néng dd can lo lung
khong ddi, sau do tang 1én rat nhanh. Goi thoi gian t2 1a thoi gian loc hi¢u qua, thi moi

chicu sau 16p loc s€ c6 mot thoi gian loc hiéu qua tuong ing.
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Hinh 2.10: D6 thi tuong
quan gitta ham lugng can

lo limg (C) va tén that

]
Néng do ciin
trong nuée, C

thuy luc (P) véi thoi gian

Tén thét 4p e P

I

i

!

; e

Hadl e

|
=, I

Ceot e :

: 1

loc hiéu qud trong qua

1

I

I

1 {
L FL! Thii gian bho vé I6p VLL 2 'fs 'f/'4
s 1 trinh loc nudc[27,94]

Doi v6i ton that thuy luc ciing bién doi trong dong voi sy bién doi nong d6 cin
lo lng trong nudc loc: Ton that ap luc cang 16n ¢ nhitng d6 sau loc cang 16n va ting
theo thoi gian loc[6,27.94].

2/ Xdc dinh cdc chudn sé dong dang.

a) Phwong trinh vi phan:

Bing 1y thuyét ngudi ra di lap duoc phuong trinh vi phan biéu dién mébi lién
hé gitta cac thong sb trong qua trinh loc nude (thoi gian loc va chiéu day 16p loc) 1a:

2
0 C+aa_c+ba_czo (2'1)
Ox0t 0x ot

Trong do: C — ham lugng cédn lo ling, mg/l; x- 16p loc, m; t—thoi gian loc, h; b-

thong sb dinh két can; a- thong s6 tach can.
Va phuong trinh vi phan mé ta sy bién d6i khéi lvong bao hoa cin lo limg p
trong 16p vat liéu loc theo chiéu day va theo thoi gian loc 1a:

2
7P 0 poP (2.2)
oxot Ox ot

b) Tich phan phwong trinh vi phan cua qud trinh loc nuoc:

Nghiém ctia phuong trinh (2-2) 1a chudi vo han:

= o bx' }
C=¢C, =2 T.e™ 2.3
C Ee (D! T.e (2.3)
= < —bx (bX )ﬂ_l _ 24
p pgh Ele (1’1 _ 1), (pn pn+l) ( )
Trong do:
(at)"”
n = n-1"— 2.5
T.=T (2! (2.5)

Pn = Pn-] - ’Tne-nt (2.6)




64

Tuy nhién, tinh toan rat kho khin. Vi thé, c6 thé sir dung cic chuin sb dong
dang ctia qua trinh loc dé tinh toan dugc d& dang hon. Chuén sé dong dang c6 thé rut
ra tir vi€c phan tich phuong trinh vi phan (2.1)[6, 27, 94].

¢) Cdc chudn sé dong dang ciia qud trinh loc.

Pit y = C/C, (trong d6 C, - ham lugng cin ban dau trong nudc dua vao bé

loc) va lay vi phén hai vé ctia phuong trinh (2.2) theo C va t, thu dugc :

82}' +a@+b@ =0

X ox &
bat: X=bxvaT=at;

2.7)

L. 1 1 ,
Voi 8x=gaX; ot=—0T, ta co:
a

2
8Y+Q+Q:0
oXol oX oT

(2.8)

Phuong trinh (2.8) 1a phuong trinh lién hé gitta cac dai lugng khong thu
nguyén va cé thé dic trung chung cho tit ca cic qué trinh loc nude trong nhitng diéu
kién khac nhau (khong chira cac thong s loc a va b). Cdc dai lwong bién sé déc lip X
va T la nhitng chudn sé dong dang ciia qud trinh loc. Cac qua trinh loc nudc ¢ cling
gia tri X va T thi ¢6 cung hi¢u qua loc mac dau co thé thuc hién & nhiing diéu kién
khéc nhau.

Bing phuong phdp nghién ctu thuyc nghiém, nguoi ta dd xac dinh

duoc[6,27.94]:

X:ﬂvo’7-dl’7 ;T= aT (2.9)
v 1
a=ays b:'BVo,7d1,7 (2.10)

Trong d6: p — hé s6 dic trung cho toan b tinh chat hoa 1y ctia nudc va cua cin
lo lung c6 lién quan dén qué trinh két dinh cin;o- hé sb dic trung cho toan bo tinh
chat 1y hoa clia nude va cua cin c6 lién quan dén qua trinh tach boc cin;d- kich thudc
(duong kinh) hat vat li¢u loc.Vai diéu kién cung nguén nudc va cung loai vat liéu loc,
cac hé s o, Bduoc xac dinh co gia tri bé“mg 1[6,27.94].

3/ Xac dinh thoi gian va qui ludt gia tang ton that trong qud trinh loc nuée.

a) Thoi gian loc hiéu qua (thoi gian bao vé 16p loc):
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Cong thirc biéu thi mdi quan hé giita thoi gian loc hiéu qua (thoi gian bao vé

16p loc thy) va chiéu day 16p loc dugc biéu dién nhu sau:

1 X X'.d
oy = E V0,7d1,7 - v

Trong d6:twy- thoi gian bao vé;x- chiu day 16p loc; K va Xo- hing sd, gia

2.11)

triphu thudc vao hiéu qua loc C/C, theo bang 2.5).
Bang 2.5: Cac gia tri ctia X, va K dé tinh toan bé loc[6,27,94]

C/C, 0,03 0,05 0,10 0,15 0,20 0,30 0,40 0,50
Xo 4,20 3,70 3,00 2,20 1,80 1,20 0,92 0,70
K 1,86 1,69 1,51 1,45 1,36 1,23 1,10 1,00

Pua cac gia tri ciia a va b tir cong thirc (2.9) va (2-10) vao cong thie (2.11) thu

duoc:

L_Lb( X
" Ka b

Cong thire (2.11) va (2.12) ¢6 y nghia thyc tién quan trong bdi n6 xac dinh su

(2.12)

lién hé gilra thoi gian bdo vé véi chiéu day, duong kinh hat loc, tbe do loc va céc
thong s6 dic trung cho tinh chat hoa 1y ciia nudc va cin. a 13 thong sd dic trung cho
kha ning tach cin, b 1a thong sb dic trung cho do dinh két, con a/b (c6 thi nguyén van
tdc) dic trung cho toc do xam nhédp cin vao chiéu sdu cua 16p loc. Dé tinh thoi gian
bao v¢ 16p loc theo cong thic (2.12) véi cac tdc do loc va ¢& hat loc khac nhau, khong
can xac dinh thong s6 a va b cho ting truong hop riéng biét ma chi can xac dinh mot
1an cac tri s6 nay trén mo hinh thuc nghiém véi ngudn nudc cho trudc[6,27,94].

Sau khi xac dinh dugc céac thong sb loc a*, b* trén mo hinh, tinh chuyén thong

s6 loc a, b ctia bé loc mong mudn thiét ké theo cong thirc sau[27]:

N RAN

a SN S
«\ 0,7 d*1,7
b=t Y| | L
oAk

Trong do6 : dau (*) chi cac gia tri ciia cac thong s6 lam viéc trén md hinh thi

(2.13)

nghiém.
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Thoi gian loc hiéu qua ting khi ting chiéu day cua 16p loc va giam khi giam
tdc d6 loc va kich thude hat loc.

b) Thoi gian loc gioi han:

Thoi gian lam viéc cua bé loc tinh dén thoi diém dat ton that gi61 han xéac dinh

theo cong thure:

th_Ho b
tgh=@ ———-—X 2.14
D=0 L FA) @19
2
Trong d6: ¢ = [d‘dj (2.15)
d2o

Hgn — tdn thét loc nudce gidi han cho phép bé loc lam viéc binh thuong, m;
H, — ton thit ban dau, m.

F(A) c6 thé 1dy theo bang (2.6).

Bang 2.6. Gia tri ciia F(A)[27, 94].

A 0 0,1 0,2 0,3 04 | 0,45 | 0,50 | 0,55 | 0,60 | 0,70

FA) | O 0,35 | 0,85 | 1,55 | 2,70 | 3,70 | 4,70 | 6,70 | 8,70 | 19,0

¢) Oui ludt tang ton that thuy luc trong qud trinh loc:

Qui luat gia tang tdn that loc duoc xac dinh theo cong thuec:

h a

—=1,F(A).— 2.16
o ()b (2.16)
Trong d6:

h— ton thét loc, m;

t — thot gian loc, h;

i d0 dbc thuy luc ban dau;
5/. Nguyén ly rura loc.

Kich thuéc hat 1a dic diém chinh cua vat liéu loc anh huéng dén qua trinh loc.
Kich thudc hat anh huéng dén ca ton that nude va su tich tu ton thit trong qua trinh

van hanh.

a) Ly thuyét ling ciia hat loc:
Su lang cua cac hat loc doc 1ap co thé dugc phan tich bang cac dinh luat ling
co ban cia Newton va Stoke. Pinh luat Newton cho biét van tdc cua hat béng cach

can bang lyc hap dan véi lyc can ma sat. Luc hap dan dugc tinh nhu sau:
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Fg=(pp —pw)gVo (2.17)
Trong d6: F, - Luc hap dan (kg.m/s?)
P, - Mat d6 cua hat (kg/m?)
P, - Mat do ctia nudc (kg/m?)
G - Gia tdc trong truong, (9.81 m/s?)
V, - Thé tich hat, (m?)
Luc kéo ma sat tuy thudc vao van tdc hat, mat do chat long, do nhot, duong

kinh hat, va hé s6 kéo Cq va dugc thé hién trong cong thurc:

2
Ca ApPyV5

Fd= 3

(2.18)
Trong d6: Fq- Luc kéo ma sat, (kg.m/s?)

Ca - Hé 56 kéo

A, - Dién tich mit cat ngang ctia hat, (m?)

V, - Van téc ling cua hat, (m/s)

Dé can béng luc hép dan va luc kéo cua hat loc hinh cau, theo dinh luat

Newton:

4g Py bw .
Vo) = Jm . J— (sgy — Dd, (2.19)

Trong d0: vy - Van toc lang cua hat, (m/s)

D, - BPuong kinh cua hat, (m)
Sgp - ti trong riéng cua hat

Hé sb kéo Cq dat duge céac gia tri khac nhau tuy theo céc ché do lam viéc cua
lwu lugng xung quanh hat 14 phan ting hay chay rdi. Hé s6 kéo cho cac hat khac nhau

duoc thé hién nhu biéu dd dudi tiy theo hé sb reynolds.
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FG
2] A

Gy

Nhu thé hién trong biéu dd, s& c6 ba pham vi lam viéc riéng biét, tuy theo hé )
reynolds: Chay tang (N:< 1), Chay qua do (N = 1 dén 2000), va chay rdi (N> 2000).
Maic du hinh dang cta hat anh hudng dén hé sb kéo, dbi v6i hat co hinh dang gﬁn

giong cau, nhu duong cong ¢ bicu do s€ dugc tinh toan theo cong surc sau:

C; = i—“ + % 1034 (2.20)

Hé sb Reynolds cho hat léng duoc tinh toan:

N, =& _ Ta% 2.21)

Trong d6: p - d6 nhét dong luc hoc, (N.s/m?)
V - Hé s6 nhét dong hoc, (m?/s)

Cong thirc (2.19) s& phai chinh sira d6i v6i cac hat khong phai hinh cau. Theo
(Gregory et al., 1999) cong thirc stra d6i nhu sau:

dﬂg pz.:_pw L-ﬂ
Vpr) = Jac,:_m( - )dp = J?,:m (5g, — 1)d, (2.22)

O day @ 1a yéu t6 hinh dang. Yéu t6 hinh dang 1a 1,0 di véi hinh cau, 2,0 déi

v6i hat cat va 1én dén trén 20 ddi v6i hinh dang nhiéu huéng.
Dbi voi ling khi trong ché d6 chay tang hé s6 Reynolds < 1, khi nay d6 nhot 1a
lwc dan dit chu yéu cho qua trinh ling, cong thirc tinh van tdc ling khi nay 1a:

_y('s,gp—ljd;

, = (2.23)
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Déi v6i lang trong ché d6 chay qua do cong thirc [1.1] ¢6 thé st dung dé xac
dinh van tdc ling. Dbi voi ling trong ché do chay rdi, luc nay luc quan tinh chiém thé

chu dao, cong thirc tinh todn van toc lang cia hat nhu sau:

v, = JS,SS.Q (‘”%‘*) d, = /3,33g(sg, — 1d, (2.24)

wr

b) Ton that thity luc qua I6p loc:

Trong nhiéu ndm nhiéu cong thirc d duoc phat trién dé mo ta dong rira loc di
qua vat liéu co 16 réng. Pé van dung dugc cac cong thirc ndy, can phai 1am 1 yéu td
hinh dang. Pinh nghia yéu t5 hinh dang s€ phu thudc vao bé mat hat, thé tich. Yéu td
hinh dang co thé duoc dinh nghia la ti sb gitra dién tich bé mit cua khdi cau va bé mit
cta hat vat liéu, dbi v6i hat vat lidu c6 cung thé tich. Di voi hat vat liéu ¢ hinh cau,

dién tich bé mat riéng la:

Ap _md® _ 6 (2.25)

Trong d6:4,, - Dién tich cua hat vat liéu loc, m2, mm2
v, - Thé tich cua hat vat liéu loc, m3, mm3
D - Buong kinh cua hat vat li¢u loc, m, mm

Ddi voi hat vat liéu loc hinh dang khong déng nhét, dién tich bé mat riéng la:

(2.26)

Trong d6:
® = yéu t6 hinh dang gin ding

S = dién tich gan dang vé6i yéu tb hinh dang thé tich (Gia tri tir 6,0 d6i véi vat

liéu dang cau va 8,5 dbi voi dang nghién)

Pé tinh toan hé s6 luc kéo va ton that qua 16p loc, c6 thé sir dung cong thirc cia Rose

(Rose, 1945) nhu sau:
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1,067 1Lve
h = T ﬂ‘d FEE (2.27)

C, =24+ 1034 (2.28)
N, N,
N, = % (2.29)

Trong d6:1 = Chiéu sau 16p loc, m
H = Tén that, m
@ = Yéu t6 hinh dang hat loc
c,=Hé¢ $b luc kéo
p=mat do = kg/m3

d, = duong kinh trung binh hinh hoc gitra cac c& sang d1,d2,d3 ...
(ds =,/d,d,d3)

v, = van tdc loc bé mat, m/s
N, =He¢ sd reynolds
1= do nhot N-s/m2

¢) Qua trinh riea loc:

Trong sudt qua trinh loc, nudc thai chira cac chat lo limg s& dinh bam & phan
trén cua 1&p vat liéu loc. Nudce tiép tuc di Xuyén sudt chiéu sau bé loc, chat 1& ling
duoc loai bo béng qué trinh dinh va tach can. Va qua mdt thoi gian nhét dinh, cac chat
16 ling s€ duoc tich tu lai & cac khe gitra hat vat liéu, tir do téng that qua bé loc tang
dan 1én do lyc di chuyén cia nudc s& phai ting 1én vuot qua do ma sat giita cac hat
loc. Bé loc s& can phai rtra khi téng ton that va ham lugng SS dat dén mirc d3 xac dinh

trudce (tgh).

Dé hiéu qué trinh xay ra trong khi van hanh rura loc nudce thai, co thé tham khao
biéu d6 minh ching qua trinh gidn nd cua 16p loc (Foust et at. 1960.). O d6 su ton that
ap suét s& dién ra khi van tdc ria loc tang 1én. O diém A va B, buéng loc 6n dinh, khi

nay van tbc rira loc nhoé luu chat chi di qua khong gian tréng giira cac hat tinh. O giai
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doan nay ton that ap sudt va hing sb raynolds gan nhu tuyén tinh. Giira diém B va C
buéng loc khong 6n dinh. Tai diém C tiép tuc ting van tde loc cac phén tir bat dau
dich chuyén va c6 su rung dong khién cho hat di chuyén trong ving han ché. Sau
diém C céc hat d3 di chuyén tu do nhung cac hat van gz‘in nhau va ton tai tré lyc va
cham gitta cac phén tr hat 16n va bé. Luc nay van tdc rira loc d3 dat van toc nho nhét
cac hat ¢ trang thai 16 Itrng, lwa ma sat gitra cac hat va luu chét vira dat can bé“mg voi
khéi luong hat, do d6 thanh phan thing ding cua luc nén giita cic hat bién mat dan
dén ton that ap suat can bang véi tong khdi lwong cua hat va luu chat trong budng do.
Tai diém C duoc coi nhu 1a diém gidn né. Khi dat t6i diém D, tit ca cac hat déu di
chuyén, va sau diém nay viéc tang van toc khong cé anh hudng nhicu dén ton that ap
suét va buéng loc sé tiép tuc gian nd. Néu tiép tuc tdng van tdc rira loc vat lidu loc sé

di ra ngoai cung dong nudc tai diém E.

O
m

log {=AP)

log Npg

Dé dat dén gi4 tri gidn nd budng loc, ton tht phai can bang voi khdi luong hat

va luu chat. Méi quan hé c6 thé dién ta nhu cong thirc sau:

ho= Lo(1 o) (P52 (230)

Trong d6: H - Cot ap yéu cau dé gidn nd budng loc
L, -Do sdu cua budng loc di gidn nd

o, - Do rong gidn nd
p, - Ty trong cua vt liéu (kg/m3)

Py - TY trong ctia nude (kg/m3)
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Boi vi cac hat duge gilt ¢ trang thai lo Iting nho sy luc kéo ciia dong nude rira

loc, ciing twong ty nhu 1y thuyét ling cong thire duoc thé hién nhu sau:
CattyPr = 0(x,) = (P — P, 231)
Trong d6:V = van tde rira loc, m/s
0(o<,) = Hé s6 clia van tdc rira loc
c,=He¢ s6 kéo khong thir nguyén
A, =Mat cit ngang ctia hat (m2)
vy = vén tbc léng cua hat
g = Trong luc (9,81 m/s2)

Tt céc thi nghiém thyc té (Fair, 1951; Richardson and Zaki, 1954), Bo rSng

gidn nd c6 thé tinh toan dugc theo cac quan hé dudi ddy, gia sit hé sé Reynolds 1a 1:

0(e,) = (%) = (&) (2.32)

v g

ocg:(i)n'zz (2.33)

Vp
Trong d6: v, — van toc lang cua hat, m/s

v o= g[sgu - 1}d§
7 18u

sg, = trong luong riéng cua hat
d,= Puong kinh hat, L (m)
u = do nhét dong hoc cua nudc m?/s

Tuy nhién, boi thé tich cua vat liéu loc trén 1 don vi dién tich 1a khong doi, (1-

o)L phai can bang v6i(1-ec,)L, do do:

- 1 10,22
oo 1-{v|v,)

% _ 1-x _ 1-x (234)
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Trong qua trinh rira loc khi 16p loc bi phan tang, nhitng hat nhé hon & 16p trén
cung s& gidn né trude. DEé gidn nd toan bd budng loc, van tde loc phai phu hop dé co
thé kéo dugc hat ¢ thé tich 16n nhat. Dé tinh toan su phan tﬁng toan bo buéng loc,
cong thirc (1.16) duoc sira d6i voi gia dinh rang cac hat co kich thude sang 1a dong

nhat (Fair va Hatch, 1933).

== (1—) L 2L (2.35)

(1—cc,)
Trong d6 p - phén sb vat liéu loc giit lai giita cac co sang

Do dé, van toc rira loc va d9 gian néd cia budng loc c6 thé tinh todn dya theo

cong thire (2.30) va (2.35).

Tong hop luu luong rira loc toi thiéu yéu cau d€ budng loc gian nd doi voi 1 so

loai vat liéu nhu sau:

Kiéu vit liéu loc C& hat Vin toc nhé nhat dé budng loc hoa léng
m’/m?.ph m/h

1 tang vat liéu (cat, | 2mm tro 1én 1,8-2,0 110-120
than ...)
2 tang vat liéu (than | 0.8-2.0, than da 0,8-1,2 43-72
da va cat) 0.4-0.8, cat
3 tﬁng vat liéu (than | 0.8-2.0, than da 0,8-1,2 43-72
da, cat va khoang 0.4-0.8, cat
chat) 0.2-0.6 khoang chat
Vit liéu loc noi 30mm 0,4-0,6 24-36
ODM-2F 0.8-2.0 0,6-1,2 43-72

Trong thyc té van toc nho nhat dé gidn nd budng loc sé& thay ddi do 16p mang vi
sinh hinh thanh quanh hat loc. Lop mang nay cung van tdc lang ciia cac hat ciing s&
thay ddi theo thoi gian, do do6 lya chon van tdc rira loc tdi thiéu s& chon 16n hon van

tc tinh toan dé dap tng cac yéu tb nay.




74

2.4 Co sé ly thuyét nghién ciru thue nghiém
2.4.1 Co s6 Iy thuyét twong tu.

Qua trinh céng nghé xtr 1y nudce thai 1a hé théng qué trinh hoa - 1y - sinh phirc
tap mang ban chét xac dinh va ngu nhién. Cac thong s hoat dong cia hé thong thay
ddi theo khong gian va thoi gian. Dic diém dong vat chat trong hé thong 1a da pha va
da thanh phan. Trong qu4 trinh cong nghé dién ra qua trinh bién di ning luong va vat
chat. Ching c6 thé md ta bang cac biéu thirc toan hoc thong qua mé hinh hoa, 1a
phuong phap nghién ciru dbi tugng, trong d6 cac thir nghiém cho déi tuong thuc
(nguyén mau) dugc trién khai trén mo hinh, nhung két quéa cia cac thir nghiém c6 the
tmg dung duoc cho nguyén mau. Tir nghién ctru trén mo hinh c6 thé du bao dugc cac
két qua/san pham ciia nguyén mau trong diéu kién hoat dong.

Véi phuong phap md hinh héa sé& tinh toan/xac dinh dwgc cac thong sb cia
nguyén mau trén co so thir nghiém & mé hinh. Cé hai mé hinh dé trién khai nghién
ctru 1a mo6 hinh vat 1y va mo6 hinh toan. Tuy nhién, trong cong nghé xtr Iy nudc, cac
qua trinh chuyén hoa vat chit chi yéu dién ra theo co ché vat 1y. Vi vay, mé hinh loc
thuc nghiém dugc trién khai nghién ctru dya theo mo6 hinh vét ly.

Mo hinh vat 1y biéu dién cac thudc tinh vat 1y cta déi tugng nghién ctu nhu
hinh dang, kich thudc, cdu trac...Co s& 1ap mo hinh vat 1y 1a 1y thuyét dong dang.

Co 2 loai déng dang co ban, do6 la:

1/. Péng dang vé hinh hoc.
DPodng dang vé hinh hoc 1a khi moé hinh va nguyén miu c6 ti 1¢ nhat dinh 03

chiéu khong thir nguyén vé hinh hoc:

- Ti 18 vé chiéu dai: AL = Lu/Ln (2.36)
- Ti 1& vé dién tich: As =Su/Sm = (Lu/Lum)? (2.37)
- Ti 1 vé Thé tich: Aw = Wia/Wum = (Wn/Win)= (La/Lm)? (2.38)
Trong do:

ALAs, va Aw — cac hang s6 ti 16 cua chiéu dai, dién tich va thé tich;
L, S, W — tuong ung la cac chi sb chiéu dai, dién tich va thé tich;
n - chi nguyén mau; m — chi mé hinh.

xn=Ha- chiéu cao 16p loc ciia nguyén mau;

Xm=Hm- chiéu cao 16p loc cia mo hinh.
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Trong trudng hop nghién ctru thyc nghiém cu thé cia dé tai di 1iy chiéu cao
mo6 hinh bang chiéu cao nguyén miu, nghia 13 xo/xm=Hn/Hn= 1, khi d6 ta co:

A = Lo/Lin

As =Su/Sm = (Lo/Lm)? va

Aw = Wo/Win = (Wo/Wn)= (Ln)*/(Lm)?

2/. Pong dang vé dong hoc.

Dong dang vé dong hoc 1a khi mé hinh va nguyén mau co ti 1& khong thu
nguyén vé quan hé giita cic qua trinh dong hoc trén mé hinh va nguyén mau (vén tbc,
luu luong, ton that, trao doi nhiét. . .). M6 hinh dong hoc dugc biéu dién dﬁy du bé“lng
phuong trinh vi phan qua céc chuan sd dong dang:

F(Fr, Eu, Re) = 0. (2.39)

Trong d6: F: —chudn s Freude phan anh anh huéng cua lyc trong trudng:
Fr=v?/gl, (v-van téc dong chay; g — gia toc trong trudng; I- chiéu dai dong chay); E.-
chuan s Euler, biéu thi anh hudng cta ap suét thiy tinh 1én dong chay: E, = AP/pv?,
(AP- Gradient ap luc; p- khdi luong riéng cua chét ran); Re —chuan s6 Reynonce, dic
trung cho dong chay c6 ma sat dugc 1ap theo ti s6 giita lyc ma sat va lyc quan tinh: Re
= pvl/y, (u- @6 nhét dong hoc cua nudce).

Chuén sb Frude phan anh anh huéng cia lyc trong luong 1én chuyén dong:

2
F,=Y (2.40)
gl

Khi ca trong luong va lyc quan tinh déu dong vai trd quan trong, chuin sb

Frude tré thanh mot thong sb twong tw khong thé thiéu, va:

2 2
F,= Vo __Vm (2.41)
gn ln gmlm
Chuan sb Euler biéu thi anh hudng cta ap suét thay tinh 1én dong chay:
E,= AP2 (2.42)
PV

Chuan s Reinonce dic trung cho dong chay c6 ma sat dugc lap theo ti sd giita

luc ma sét va luc quén tinh:

Re= 2 (2.43)
7

Khi lyc can la chu yéu, trong luc va cac luc khac 1a tha yéu, thi:
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Re = £, Vala _ L Vil (2.44)
H, H,

Khi dua ra cac ti€n doan vé mot tham s6 hay mot hién tuong, can phai xac dinh

dung ti 1€ vé thoi gian, van toc va luu lugng.

Fy ¥,y

— —O
Nguoi ta da 1ap duoc cong thirc — = M aX ar (cong thure 2.8). Trong do, cac

dai luong bién thién X, T 1a nhitng chuan s dong dang cua qua trinh loc nuée. Cac
qua trinh loc ¢6 cung gia tri X va T thi ¢6 cung hiéu qua loc nhu nhau mic dau cé thé
thue hién & nhitng diéu kién khac nhau[27,94].

Bing phwong phap nghién ctru thuc nghiém, nguéri ta da xac dinh duoc céc dai

luong X, T, a va b theo cac cong thuc (2.9) (X=f—7— > d 7 vaT= a—) va cac cong

thire (2.10) (azaﬁ va )b=ﬂﬁ. Trong d6, v6i didu kién cung ngudn nude va
cung loai vat liéu loc, thi cac hé s6 a, B léy béng 1.

C6 thé tinh toan thoi gian bao vé 16p loc (tvy ) theo cong thirc (2.12)va thoi gian
dat ton that gii han te theo cong thire (2.14).

Cong thirc (2.11) va (2.12) biéu dién mdi quan hé phu thudc giira thoi gian va
chiéu day, toc do loc va cac thong sb dic trung cho tinh chét 1y hoa cia nude va bun
can. b- 1a thong s dic trung cho tdc d6 dinh két, con a/b (co thir nguyén van tc) dic
trung cho tbc d6 xam nhap cia bong can vao chiéu siu cua 16p loc. Tbc do xam nhap
gidm khi tdng do bén cua bong can va tang khi tang tdc do loc, kich thude hat va ham
luong cin cua nudc ddu vao. Dé tinh toan tuy theo cong thirc (2.12) va tg theo cong
thirc (2.14) véi nhitng tdc dd loc khac nhau, cac ¢& hat khac nhau, c6 thé khong can
xéac dinh tri s6 a va b cho tung truong hop riéng biét ma chi can x4c dinh mét 1an tri s6
nay trén md hinh thi nghiém véi ngudn nude dau vao di cho. Sau khi xac dinh duoc
cac thong sb a”, b* trén mo hinh, ta chuyén doi qua thong s6 a va b ctia nguyén miu
theo cong thuc (2.13).

Mot vai khac biét do diéu kién nhiét do, sy cip phdi vat lidu loc,... 1a khong
dang ké c6 thé bo qua.

2.4.2 Gid thuyét khoa hoc cho nghién civu thwe nghiém
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Tir nghién cru téng quan vé xtr 1y va tai st dung nude ciing nhu dinh huéng
nghién ctru tip trung vao cong trinh ODM-2F trong xtr Iy nang cao nuéc thai dé tai su
dung trong db thi, tic gia dua ra cc gia thiét khoa hoc cho nghién ciru thuc nghiém
theo mo hinh ¢t locODM-2F nhu sau:

Khi cho nudc thai di qua 16p vat liéu loc ODM-2F, cac can lo Iung dugc gitr ¢
khoang trong gitra cac hat loc theo co ché sang va hip phu. Gia thiét nay cho phép
nghién ctru cac thong sd cta qua trinh loc nhu van tdc, thoi gian hiéu qua va ton that

loc ciing nhu thong sé rira loc.

2.5. Két luan

1. Tt thuc trang quan ly cac nha may nudc tp trung tai Viét Nam va co s&
khoa hoc xtr Iy nang cao nudce thai da lya chon:

- Chét luong nudc thaidiu vao cong doan xir 1y nang cao chon loai Atheo
QCVN 14:2008/BTNMT (it nhat 14 loai B theo QCVN 14:2008/BTNMT). Cu thé:
pH = 5+7, BODs< 30mg/l; SS < 50mg/l; TKN < 5mg/l va PO4- P < 4mg/I.

- Chét lugng nudce thai dau rakién nghi cho cidc muc dich rira duong, chira
chay, tudi cay nhu sau: pH = 6+9; d6 duc < 5NTU; SS < 10 mg/l; NH4- N< 3mg/l;
PO+ P < 2mg/l va giam mui hoi.

2. Nghién ctru tinh ning cia cac vat liéu loc nude cho thiy: (1)Cong trinh loc
gi4 thé sinh hoc di dong (MBBR) c6 kha ning khirchét hiru co va dinh dudng noi troi
so véi cac gia thé sinh hoc khac; (2)Vat lidu loc da ning ODM-2F c6 kha ning khir
can lo ltmg hiéu qua trong xur 1y nang cao nudce thai.

3. ba dua ra duoc:

- Cac nguyén tic, tiéu chi va qui trinh lya chon cong nghé xir 1y nang cao
nudc thai;

- Ly thuyét khtr chat chat nhidm ban hitu co va dinh dudng;

- Ly thuyét loc nitéc qua 16p vat lidu dang hat dé lam co sé chonghién ctru
thuc nghiém;

- Ly thuyét dong dang vé hinh hoc va dong hoc cho viéc xdy duyng mé hinh

thuc nghiém.
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CHUONG 3. PE XUAT CONG NGHE XU LY NANG CAO NUOC NUOC
THAI VA NGHIEN CUU THU'C NGHIEM LQOC ODM-2F

3.1 Dé xuit cong nghé xir 1y ning cao nuwéc thai dé tai sic dung cho muc dich chira

chay, twéi cay, rira dwong trong do thi

V6i chat lugng nudce thai dugce kién nghi nhu & chuong 2 dé cho muc dich tai sir
dung chita chay, tudi cy, rira duong, c6 thé thiy ring mdi quan tdm 16n nhét d6i voi
loai nudc thai tai sir dung nay 1a cac chat lo ling va hitu co con ton tai trong d6, nhu
vay mot cong nghé day du véi su két hop giita cac cong trinh nham khir bo chét lo
limg va chat hitu co chua dugc xir 1y triét dé & cong nghé xtr 1y bac 2 1a rat can thiét.
Déi véi cac chat lo limg con ton tai luan an dé xuét va tién hanh nghién ciru mo6 hinh
thuc nghiém cong trinh loc vé6i vat lieu ODM-2F dé khir bo. D6i vé6i chét hitu co con
lai sau khi xir 1y bac 2, luan an kién nghi bo sung cong nghé xir 1y sinh hoc ting cudng
tir cac cong nghé da thao luan & chuong 2 két hop véi bé ling 3 dé giam tai can lo
ltmg cho cong trinh tiép theo. Viéc dua ra cong nghé xtr 1y sinh hoc ting cudng trudc
bé loc ODM-2F co thé coi 1a mot diéu kién tién quyét nham loai bo cac chit hiru co,
dinh dudng con lai dé heé théng loc dat dugc hi€u qua tdt nhat. Cong trinh xir 1y sinh
hoc MBBR va bé ling thtr 3 s& dugc dwa vao Cac cong trinh xir 1y khan cdp duoc lya
chon trong trudng hop can dam bao giam cin lo limg va khir bd sung chat hitu co va
dinh dudng trong nudc thai di vao cdt loc ODM-2F
3.1.1 Xac dinh so by cong nghé xw ly ndng cao nwdc thai.

1/. Mike d§ can thiét xir Iy ndng cao mede thdi:
Vi su lua chon chat lugng nude dau vao va dau ra nhu & muc 2.1, c6 thé tinh
duoc mirc d6 xr 1y can thiétnang cao nudc thai:

- Theo ham lugng can lo ling (SS):

Bes= 55581004 =210 0= 804
SS 50

Trong d6: SS1 = 50mg/l — ham lwong can lo ling trong nudc thai dau vao;
SS» = 10/mg/l — ham lugng cin lo ling trong nudc thai dau ra.

- Theo nhu cau oxy sinh héa (BOD):



79

BODy;) ~BODy) 100% = 30-10 100% = 66,7%
BODy) 30

Egop=

Trong d6: BODs1y=30mg/I - ham lugng BODs trong nude thai ddu vao;
BODs2=10mg/l - ham lwgng BODs trong nudc thai dau ra.
- Theo ham lugng NHa:

_ NHya) — NHso) 100% = 5-3

Enna ——100% = 40%
NHaq 5

Trong d6: NHaa=5mg/l — ham lwong NHa trong nudc thai dau vao;
NH42=3mg/l — ham lugng NHs trong nudc thai dau ra.

- Theo ham luong phdt phat POu:

_Poy— 4-2

P@100% = 2=2100% = 50%
Pa) 4

Ep

Trong d6: P4y=4mg/l — ham lugng PO, trong nudc thai dau vao;

P(1) =2mg/l — ham luong PO trong nudc thai dau ra.
2/. Xac dinh so bo cong nghé xuwr ly ndng cao nuoc thdi.

Can cu vao:

- Tong quan vé cong nghé xur 1y nudc thai phd bién & trén thé gidi va tai Viét
Nam (chuong 1);

- Co s6 ly thuyét va thyc tién vé xir Iy nang cao nudce thai (chuong 2);

- Luu luong va ché d6 thai nudc, dic diém vé thanh phén tinh chat nude thai
sinh hoat sau tram xtr 1y tap trung;

- Muc @6 xtr Iy nang cao nudc thai theo SS (Ess=80%), BOD (Egop=66,7%);
NH4 (Exns = 40%); va PO4 (Epos = 50%).

- Cac yéu t6 vé qui dét, khoang cach vé sinh (diéu kién dia phuong);

- Trinh d6 k¥ thuat vé van hanh; kha ning nng cap va md rong nha may ciing
nhu chi phi dau tu va van hanh bao tri.

Luan an tién hanh dénh gia, ké thira va dé xuit so bocong nghé xir Iy ning cao
nude thai (xac dinh theo cong trinh xir 1y sinh hoc) dé tai sir dung khong cho an udng
trong d6 thi. Cong nghé xir Iy nang cao nudc thai duge xac dinh so bo gom:

- Bun hoat tinh v6i cac qué trinh ky khi, thiéu khi va hiéu khi (AAO);

- Bun hoat tinh truyén théng (CAS);
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- Bun hoat tinh lam viéc theo mé lién tuc (SBR);

- Mang loc sinh hoc (MBR); va

- Loc gia thé sinh hoc di dong (MBBR).

3.1.2 Danh gia cong nghé xwr ly ndng cao nuwdc thdi.
1/ Panh gia cac cong nghé dwoc liwa chon so bo:

a) Cong nghé AAO:

o Uu diém:(1)Céu tao don gian, ché tao cong nghiép, d& van hanh va chi phi
van hanh thap; (2)C6 thé di doi hé thong xtr 1y khi can chuyén dia diém; (3)Khi mé
rong quy mo, ting cong sudt, cé thé ndi lip thém cac module hop khbi ma khong phai
dd bo dé thay thé; (4)Xtr 1y hiéu qua cho nhiéu loai nudc thai c6 nong do nhiém ban
hitu co cao; (5)Dé gia ting hiéu qua xir 1y, cong nghé AAO c6 thé két hop véi cong
nghé MBBR hodac MBR.

e Nhurge diém: (1)Can c6 bé lang thir cdp; (2)Dién tich xay dung 16n.

o Pham vi ung dung:(1) Nudc thai sinh hoat; (2)Nudc thai bénh vién, phong
kham, tram y té; (3)Nudc thai mot s6 nganh cong nghiép (san xuat bia, tinh bot sin,
sita, ché bién thuy san...).

b) Cong nghé CAS:

e Uu diém: (1)Hiéu suat xt Iy BOD 1én dén 90%; (2)Van hanh don gian, an
toan; (3)Thuén lgi khi nang cip cong suat dén 20% ma khong phai gia ting thé tich
bé.

e Nhurge diém: Kha nang khir ni to va phét pho thip.

e Pham vi vrng dung: (1) Nudc thai sinh hoat; (2)Nudc thai bénh vién, phong
kham, tram y t&; (3)Nudc thai mot nganh sb cong nghiép (san xuét bia, tinh bot sén,
sita, ché bién thuy san...).

c¢) Cong nghé SBR:

o Uu diém: (1)Chit luong nudc sau xtr 1y dat tiéu chuin cao thuong t6t hon
chét luong loai A qui dinh trong QCVN 14:2008/BTNMT, do d6, nudc sau xu ly dam
bao x4 thai vao nguon tiép nhan va co thé tai sir dung cho mot sé nhu cau khong cho
an udng khi can thiét; (2)Khong can sir dung bé lang tht cip nhu dbi véi cong nghé
bun hoat tinh truyén thdng va cong nghé AAO; (3)Tiét kiém dién tich cao nhat;
(4)Phu hop vé6i nhitng noi c¢6 dia hinh 1dp dat phac tap; (5)Tinh tu dong hoa cao;
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(6)Thuong duoc lap dit ¢ dang thiét bi hop khéi (dang thiét bi hay module) nén dé
dang cho cong tac lip dat ciing nhu di doi khi can.

e Nhuoc diém: (1)Mang loc c6 thé d& bi tic hong, kha ning rira mang va thay
thé gap nhiing kho khan; (2)Ton ning luong suc khi va bom nuéc.

e Pham vi ung dung: (1)Nudc thai sinh hoat; (2)Nudc thai bénh vién, phong
kham, tram y t&; (3)Nudc thai mot sé nganh cong nghiép (san xuat bia, tinh bot sén,
sita, ché bién thuy san...).

d) Cong nghé MBR:

e Uu diém: (1)Két cau don gian, chic chin;(2)Hoat dong dé dang va giam doi
hoi strc nguoi; (3)Co thé 1ap dat timg phan va d& dang md rong thém; (4) Hidu qua xir
ly chat 6 nhidm cao; (5)Canh tranh gia lép dat va van hanh; (6)én dinh va linh hoat
boi thay dbi tai trong; (7)C6 tinh linh dong trong qué trinh xtr 1y.

e Nhurge diém: Hiéu qua khtr ni to va phdt pho phu thudc vao diéu kién yém
khi trong giai doan nap nudc thai, khudy tron ciing nhu giai doan suc khi va qua trinh
xtr 1y photpho trong bé MBR phu thudc nhiéu vao luong chat hitu co dau vao va
lugng nitrate co6 trong bun dugc gitt lai tir chu trinh lam viéc trudce do.

o Pham vi ung dung: (1)Nudc thai sinh hoat; (2)Nudc thai bénh vién, phong
kham, tram y t&; (3)Nudc thai mot sé nganh cong nghiép (san xuat bia, tinh bot sén,
sita, ché bién thuy san...).

e) Cong nghé MBBR:

e Uu diém:(1)Dién tich cong trinh khong 16n; (2)Hiéu qua xir Iy BOD cao, ¢6
thé dat mrc A QCVN14:2008/BTNMT hoic cao hon; (3)C6 thé két hop v6i cong
nghé AO va AAO dé xir 1y triét dé ni to, phét pho va cac hop chit khé phan huy khac;
(4)Qua trinh van hanh don gian; (5)Chi phi van hanh thip; (6)Chi phi bao dudng thap;
(7)Khong phat sinh mui trong qua trinh van hanh.

o Nhuge diém: (1)Ton thit ning lwong cho thong gid nhan tao; (2)Khi nén c6
thé tao dong xody lam giam kha ning giit huyén phu. (4)Phai thay thé vat liéu gia thé.

e Pham vi ing dung: (1)Nudc thai sinh hoat; (2)Nudc thai bénh vién, phong
kham, tram y t&; (3)Nudc thai mot s6 nganh cong nghiép (san xuat bia, tinh bot sén,
sita, ché bién thuy san...).

2/. Bé xudtcong nghé xir Iy ndng cao miede thdi.
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Viéc danh gia trong sb duoc thuc hién nhu & trong phu luc VII. Theo do, tat ca
cac cong nghé khir chét hitu co va dinh dudng dd duge danh gia so bd déu dat trén 50
diém, co nghia 1a déu co thé tng dung dugc trong trudng hop nay.

Tuy nhién, luan 4n kién nghi cong nghé tién tién dugc cong nhan rong ri trong
1y thuyét va thuc té va dat diém cao nhét 1a MBBR.
3/. Ddy chuyén céng nghé xir Iy ndng cao mde thdi dé tdi sir dung cho muc dich chita
chay, twoi cay, rira duong trong do thi.

Lua chon cac cong trinh don vi:

a) Céng trinh ling dot I1I:

Cong trinh ling bac III dat trude cong trinh MBBR dé khir can lo ling con lai
sau xir 1y bac II va sinh khdi tir bé xtr 1y sinh hoc MBBR. Cong trinh ling dot III lya
chon 1a bé ling ding.

b) Cong trinh MBBR:

Cong trinh gia thé sinh hoc di dong lua chon loai hiéu khi (xem hinh 1.3). Hi¢u
qua khir chat hitu co va dinh dudng cua cong trinh nay da duoc khang dinh trong
nhiéu nghién ctru ca vé 1y thuyét va thuc nghiém. N6 da c6 ddy du cac chi tiéu/thong
sO k¥ thuat dé tinh toan thiét ké (xem bang 1.5).

¢) Lwa chon cong trinh loc ODM-2F':

Day chuyén cong nghé xir Iy nang cao nudc thai dé tai st dung cho tudi cay,

chita chay, rira dudng trong d6 thi gidi thiéu ¢ so d6 hinh 3.1.

Nudc thai
sau nha Cong Cong trinh Cong trinh Nudc tai st
may/tram trinh xir ling béc loc Cong dung trong
xulynuéc —s lysinh —p I —p ODM-2F — trinh khit —> 6 thi
thai tap hoc dé khir SS trung
trung (MBBR)

Hinh 3.1. So dd day chuyén cong nghé xir Iy ning cao nudce thai

dé tai sir dung trong d6 thi

3.2 Xay dung mo hinh nghién ciru thwe nghiémpilot hién truong

3.2.1 Tinh todn thiét ké mé hinh thwc nghié¢m
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1/. Quan hé twong tw gitta mé hinh va nguyén mau:

d) Quan hé twong tw vé hinh hoc:

Tir co s6 1y thuyét twong tu (muc 2.4.1), c6 thé xac dinh dwge mbi quan hé giira
nguyén mau va md hinh thyc nghiém nhu & bang 3.2.

Bang 3.2. Quan hé hinh hoc giita nguyén mau va mo hinh

Céc thong sb
STT Théng s6, don vi tinh Tri s6 thong s6 nguyén mau Tri s6 thong s6 mo hinh
1 Puong kinh, D (m) Dn Dwn=0,3
Til¢ AL =Duw/Dm =Dy/0,3
2 Dién tich, m? Sn = (nDn?/4) Sm=(nDn*/4)= 0,07065
Til¢ As= Su/Sm =(nDn*/4) /(nDn*/4) =(nDn?/4) /0,07065
3 H(m) Hn Hw=1,2
Thé tich, m? Wi=SqHa Wi=SmHn=0,08478
Til¢ As= Wo/Wm= SuHn /0,08478

e) Quan hé twong tw vé dong hoc:

MB& hinh dong hoc duoc biéu dién ddy du bang phuong trinh vi phan (2.21) qua
céc chuin Frude, Euler, Reinonce c¢6 lién quan toi1 thot gian, van toc, luu lugng va ton
that loc v.v...

Dé tinh toan tyy theo cong thirc (2.12) va ten theo cong thirc (2.14) v6i nhiing
tdc d6 loc khac nhau, cac ¢& hat khac nhau, c6 thé khong can xéc dinh tri s6 a va b cho
ting truong hop riéng biét ma co thé chi can xac dinh mot 1an trj sé ndy trén mo hinh
thi nghiém v6i ngudn nude dau vao di cho. Sau khi xac dinh duoc cac thong s6 a*, b*
trén mo hinh, ta chuyén d6i qua thong sé a va b ciia nguyén miu theo cong thirc
(2.10).

Tuy nhién, trong trudng hop cu thé cia luan an, viéc nghién ciru duoc tién
hanh d6i véi nguén nudc thai sinh hoat d6 thi da qua cong doan xwr 1y sinh hoc dat
chét luong nude xa thai loai A theo QCVN 14:2008/BTNMT, mé hinh va nguyén
mau déu cung st dung mot loai vat li¢u lgc va dy tinh thuc hién cung tbe do loc.
Chinh vi vay, ton that thuy luc, thoi gian bao vé 16p loc va thoi gian loc gidi han la

nhirng thong sb dong hoc co ban nhit chi phu thudc vao chiéu day 16p loc x. Néu layti
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1¢ chiéu day 16p loc cua nguyén miu bang md hinh bang va ti 16 d6 bang 1, nghia 1a
Xno/Xm= Ho/Hm = 1, khi 0 ta s& c6 ti 18 twong tu vé dong hoc nhu sau:
Ti 1€ thoi gian bao vé 16p loc:

)
tov(n) _ b _ " b _ T

tbv(m) tbv(m) (X _)(oj Tm
b

Atbv) = =1

Ti 1€ thoi gian loc gidi han:

tohn) _ (s~ Hoxa _ Tawm _

1
tonmy  Henim ~HoJXm  Tenim)

Aigh) =

Ti 18 tbe @6 loc: Ay = va/vm=1;

Ti 1¢ ton thét loc: 4i = i/ im.= 1

Vati 1€ luu lugng: Ao = O/Om = Snv/Sm.Vin=SnSm
2/. Xdc dinh kich thude va cdc thong s6 mé hinh:

a) Kich thuoc cot loc va thiét bi:

- Cot loc:

Tham khao cdc m6 hinh thuc nghiém loc nudc, ludn an lya chon cdt loc hinh
try ¢6 kich thude: Dw=0,3m, chiéu day 16p loc H=10,8 — 1,6m (chon H = 1,2m)

Sm = (nDw/4)= 0,07065 m?

W = (tDm?/4).Hm =0,07065x1,2 = 0,08478 m">.

Quan hé nguyén mau va mo hinh theo bang 3.1 tinh duoc nhu sau:

AL = Dn/Dm = Dn/0,3

As= Su/Sm = (ADn2/4) /(TDm2/4) = (Dn2/4)/0,07065

As = Wo/Wa= (nDy2/4)xH,/0,08478

- Cdc dng dan nwéc:

()ng din nude vao cdt loc lua chon dp=15mm, trén d6 c6 bd tri van khoa diéu
chinh luu lugng (van tc loc) va dng xa nude thai.

Cac 6ng do gia tang ton that gan trén thudc cao do.

b) Cdc thiét bi va mdy bom rira loc:

W; = qr. Tx60.(tDn*/4) = 0,012x18x60.(3,14.0,3%/4) = 0,9156 m*

Trong d6: qr - cudng do rira loc, 1y bang 10-15 I/s.m? (1ay 12 V/s.m>);

T - thoi gian rira loc, 14y bang 15-20 phuat (1dy 18 phut);

60- chuyén doi tir phut sang gidy;
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Du- duong kich cua ¢t loc thi nghiém chon Dy = 0,3m.

- Chon may bom rira loc:

Cong suit bom rira loc:

Qu = 121/s (3600/1000).(nDw2/4)=12

3600 7D, 360031403

=3m3 m’/h.

1000 4

1000

Chon bom v6i Qu =3 — 3,5 m*/h va Hp = 5,0m.

- Khay chira nuwoc va dat may bom rua loc:

4

Khay chira nuéc va dat may bom rira loc: o1 = LxBxH = 1,1x1,0x0,3=0,33m?
Khay chira nuéc rira loc 1: w2 = LxBxH = 1,1x1,0x0,3=0,33m?
Khay chira nuéc rira loc 2: w3 = LxBxH = 1,1x1,0x0,3=0,33m?
o1+ o+ 03 =0,33+ 0,33 +0,33=0,99 > W= 0,9156m’

- Ong xad nudc rira loc:

D.— 4Q _ 4.W./T ~ [4.(0,9156/18x60)
N\ TV 3.14.x1,2

~ 0,03mm. —> Chon Dy~ 30mm

Trong d6 Q: — luu luong nudce rira loc, Qr = W./(T.60), m?/s; v- van tdc nudce

trong 6ng xa rua loc, léy v> 1,0 m/s.

Céc thong s6 k¥ thuat cia mé hinh thue nghiém ghi ¢ bang 3.3

Bang 3.3. Cac thong s6 k¥ thuat ciia md hinh thuc nghiém loc ODM-2F

TT | Thong s6 mo hinh thuc nghi¢m loc ODM-2F | Ky hiéu |[DPon vi Gia tri
1 | BPuong kinh cét loc Dm mm 300
2 | Chiéu day 16p vat liéu loc Hvvr m 0,8+1,6
5 | Khay chira nudc rira loc (1) va (m2) 2(LxBxH)| m |2(1,1x1,0x0,3)
6 | Khay chtra nuéc va dat may bom rira loc (o- | LxBxH m 1,1x1,0x0,3
3)
7 | Buong kinh hat: - ODM-2F dodm mm 0,8+2,0
8 | Chiéu cao gidn nd cho 16p loc (30%Hvrr) han m 0,36
9 | Puong kinh 6ng phan phdi nude vao cot loc di mm 15
10 | Puong kinh ong thao nuée ria loc dxr mm 30
11 | Chiéu cao téng thé cta cot loc H m 3,6
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3.2.2 M6 ta mé hinh thuc nghiém.
Hinh 3.2 gidi thiéu so d6 day chuyén thuc nghiém pilot hién truong.

Nudc thai di cOt loc —» "
Cot loc
< T ODM-2F
e ’! RN \
/7
’ X N oA
—> T T |1 . B, Nudc di RL : :
/ \J Xuly | . Lang Y\ | | = |/ ssssssssussanannannnan I
Nudc tir MBha sinh [=>< bac Il ye8au loc |
tr. XLNT \ hoc ,’ | v
AMBBR ;' Thung nuéc RL Nuédc xa
RL S ~ - - P d 7
Xa nudc du

Cong trinh xtr Iy khan cip

Hinh 3.2. So @ day chuyén mé hinh thyc nghiém pilot
(Ghi chii: Cdc céng trinh xir Iy khan cap dwoc Iya chon trong trwong hop can dam bdo giam
can lo limg va khir bé sung chat hitu co va dinh dwéng trong nwée thdi di vao cét loc ODM-
2F.

Luén 4n d3 tién hanh xay dung mo hinh ¢t loc ODM-2F tai hién truong

200

Lay mau njrd

/1
-
|

H ol

l

150

300,

(]
a2
B
=
g

GL: £0.00
o

%"
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Hinh 3.3: So dd m6 hinh thuc nghiém pilot hién truong

1- Ong dan nudc thai tir thing ling bang ton 1én mo hinh ¢t loc, d15mm; 2- Ong xa nudc
rua loc, d25mm; 3- Cot loc, D300mm ; 4- Vat liéu loc (da nﬁng ODM-2F hodc cat thach anh);
5- Vat liéu d6, h = 150mm; 6- Pan d& vat liéu loc; 7- Pay thu dung nudc loc va phan phéi
nudc tira loc, h =150mm; 8- Ong dan nuée sau loc, d15mm; 9-May bom rua lgc.;10- Khay
chura sau loc va dat may bom rta loc o1; 11- Ong dan nudce rira loc, d30mm; 12- Khay chira
nudc rua loc m2 va ms.

Nguyén ly van hanh cia m6 hinh thi nghiém nhu sau:

Nudc thai tir sau tram XLNTTT duoc bom vao thung ling bang ton dé ling so
bo dat gia tri SS~30mg/l. Sau d6 nudc thai duge bom phan phdi vao cot loc, thim qua
16p loc xudng tang dd, qua dan d& va vao ngin thu nude & day cot loc. T d6 nudc da
loc chay vao khay chira nudc c6 dit may bom dé rira loc. Luu lugng nudce loc dugce
diéu chinh bang van tay

Nudc sau loc s& duge 14y mau, danh diu thoi gian va dua di phén tich trong
vong 2 tiéng dong ho ké tir khi mau duoc chira trong chai tai phong thi nghiém truong
Pai Hoc Bach Khoa & cac thoi diém khac nhau trong ngay.

Trong qua trinh loc, ding may bom (9 — may bom rira loc) dé bom nuoc tir
khay chira nudc sau loc va dat may bom rua loc o1 1én céc khay chtra nudc w2 va w3
dé trir nu6e cho qua trinh rira loc. O day cac ngin chira nudc dit ong nude thong
nhau. Nudc thira s& cho x4 tra lai nguén.

O cot loc, trong qué trinh thi nghi¢m, tap cht ban tich tu tang Ién va ton that
thity lyc ciing ting theo, do d6 muc nudc trong dng do ap khong nging dang cao. Khi
muc nu6e dang dén mirc t6n that giéi han thi tién hanh rira loc. Dung may bom (9)
bom nudc tir khay chtra nudc rira loc w1 dé di rira cot loc theo nguyén 1y rira nguoc.
Trong qua trinh rtra loc, nudce tir cac khay du trit m2 va w3 lién tuc dugc b6 sung vao

khay w:.

3.3 Muc dich, d6i twong, pham vi nghién ctru va qui hoach thuc nhiém
3.3.1 Muc dich , déi twong va pham vi nghién ciru.

1/. Muc dich nghién ciru:
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a) Trong phong thi nghiém (mo hinh thi nghiém dat tai Phong thi nghiém Vién
Moi truwong, Truong PHBK Ha Noi):

Nghién ctru trong phong thi nghi€ém véi muc dich xac dinh kha nang khir can lo
ltrg va mui hoi nude thai trong xir Iy nang cao dé tai sir dung cho tudi cay, chita chay,
rua duong trong do thi ddi véi vat liéu loc ODM-2F va so sanh véi cat thach anh nham
khing dinh tinh hop 1y cta viéc Iya chon cong nghé loc theo hudng dé tai nghién ctru
da dé xuét.

(Ghi chu:

- Nghién cuu trong phong thi nghiém duoc thuc hién véi mo hinh cot loc mo td tqi
PL5.
- Két qua thi nghiém dan ra ¢ bang PL5.1 va PL 5.2).

b)Pilot ngoai hién truong(mo hinh dwoc dat tai tram XLNTTT Kim Lién):

- Viéc 1ap mo hinh duoc nghién ctru va tién hanh dbi véi ngudn nuée thai sinh
hoat d6 thi d3 qua cong doan xtr 1y sinh hoc, mé hinh va nguyén miu s& déu cung sir
dung mdt loai vat li¢u loc ODM-2F va du tinh thyc hién cung tde do loc. Hay n61 mdt
cach khac, nhitng thong sé co ban: ton thit thuy luc, thoi gian bao vé 16p loc va thoi
gian loc gidi han s€ chi phu thude vao chiéu day 16p loc x. Nhu vay mo hinh sé duoc
trién khai thyc hién véi chiéu day x ciia nguyén mau va mé hinh giéng nhau. Cac
thong ) déng dang vé hinh hoc va dong hoc s€ dugc ap dung nhu da tinh toan ¢ muc
3.2.1

- Nghién ctru khao sat so bo ban dau nham xac dinh thanh phan tinh chat thyc té
ctia nudc thai sau tram XLNTTT Kim Lién véi muc dich dé xac dinh céc cong trinh
xtr Iy khan cap nham dam bao yéu cu vé tong cin lo limg cta nudce thai trude khi vao
mo hinh pilot loc ODM-2F khong vuot qua 30 mg/l (SS = 30 mg/l — gia tri gidi han du
kién vé kha nang gilr can lo ling cua vat liéu loc ODM-2F).

(Ghi chii: Két qua nghién civu so bé ban dau dan ra ¢ phu luc VI).

- Nghién ctru pilot hién truong véi muc dich:

+ Xéac dinh cac thong sd/chi tidu ciia qua trinh loc ODM-2F dé xay dung
cac moi quan hé phu thudc gitra ham lugng can voi chiéu day 16p loc, ham lugng cdn
v6i thoi gian loc, ham luong can véi tdc do loc va su gia tang tdn thit theo thoi gian

loc va xac dinh hiéu qua loc.
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+ Xéac dinh cac thong sb/chi tiéu cua qua trinh rua loc dé lya chon thoi gian,
cuong do, khdi lwong nudc rira loc va xac dinh khdi lwgng can gitr lai cling nhu kha
nang dinh bam Ién bé mit hat ODM-2F.

2/. Poi tiwong va pham vi nghién ciiu:

a)Déi twong nghién ciiu:

Nudc thai sinh hoat sau tram XLNTTT.

b)Pham vi va gioi han nghién civru:

Khtr cén lo ling trong xr nudc nang cao nude thai sinh hoat.

3.3.2 Cdc thong so/chi tiéu va qui trinh thwe nghiém
1/. Cdc théng sé/chi tiéu thuc nghiém.

- b6 pH

- Ham luong can lo lung;

- Van tdc, thoi gian va ton that loc;

- Thoi gian va khoi luong nudc rira loc.

- Va kiém tra ham luong thanh phan hitu co va dinh dudng;

2/. Chudn bi mé hinh va cac thiét bi thi nghiém pilot hién truong.

- Chudn bi mé hinh:

MBS hinh dwgc 1am bang nhwa véi kich thude ghi & bang 3.3, so d6 day chuyén
mo hinh thyc nghiém gidi thi€u ¢ hinh 3.2 va so dd md hinh thuc nghiém gioi thi¢u &
hinh 3.3.

- Chuan bi cdc thiét bi phu tro tai phong thi nghiém:

Céc thiét bi do ham lugng SS, BOD, DO, pH va nhiét dg,...

Ta sdy WTC binder dit ¢ nhiét do 110°C.

Gidy loc: Sartorius-Fiterpaper-293, binh hut 4m bang thuy tinh c6 nip day kin.

Can tiéu ly Sartorius- BP210S, d6 chinh xac, mg...

3/. Qui trinh thuc nghiém.

a) Bom nuoc thai vao moé hinh va diéu chinh toc do loc:

- Dung may bom (c6 cong suit Q.= 0,1m%/h, ap luc Hy=4-10m cot nudc) bom
nuée thai tir sau Tram XLNT Kim Lién 1én thung ling bang ton, sau d6 bom 1én cot

loc thi nghiém.
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- Tién hanh diéu chinh téc d6 loc twong Gng véi v = 5m/h, 7,5m/h va 10 m/h
theo yéu cau cua cic dot thi nghiém bang van khoa trén duong ng din nudce vao cot
loc va dng xa nudc.

b) Ldy mau dé xdac dinh théng sé/chi tiéu:

- Chét luong nude thai sau tram XLNTTT Kim Lién: Theo két qua nghién ctru
khao sat so bd mot sé mau nude thai (xem phu luc VI) ciing nhu tham khao d6i chiéu
v6i sb lidu trong bao cdo dé tai NCKH[13] cho thiy thanh phan tinh chit cua nuéc
thai sau xur 1y sinh hoc bang cong nghé AA/O nhu sau:

Bang 3.4. Chi tiéu chét lugng nudc sau tram XLNTTT Kim Lién

Cac chi tiéu pH SS BODs | POs—P | NH4-N | NO3—-N
(mg/) | (mg/l) | (mgM) | (mgl) | (mg/l)
Gia tri gidi han 6,5+8 | 35+65 20+40 2+6 3+7 17 +37
Gia tri trung binh 7 50 30 5 4 27

- Cho md hinh chay 6n dinh, khoang 30 phut thi bat dau do d6 pH, do gia ting
t6n that loc va ldy mau dé xac dinh cac chi tiéu chat luong nude. Thoi gian 1dy miu
sau 30 phut, 1h, 2h, 3h, 4h, 6h, 13h, 18h va 24h. Mau nude duge luu gilr va chuyén
té1 Phong thi nghiém ctia Vién Khoa hoc va Cong nghé Moéi truong -Tudong Pai hoc
Bach khoa Ha Noi dé xét nghiém.

3.3.3 Phuwong phdp phan tich, xdc dinh cdc thong so/chi tiéu thuwce nghiém.
1/. Phwong phdp phdn tich ldy mdy nwéc thdi:

a) Phwong phdp ldy va bdo qudan mau nwée thai:

Lay va bao quan mau nudc thai theo cac tiéu chuén:

- TCVN 6663-1-2011 (ISO 5667-1:2006) — chit lugng nudc — phan 1: Huéng
dan 1ap chuong trinh 1y mau va k¥ thuat 1dy mau;

- TCVN 6663-3:2008 (ISO 5667-3:2003) — Chat luong nuéc — Lay mau.
Hudng din bao quan va 1dy miu;

- TCVN 5999: 1995 (ISO 5667: 1992)- Chit lwvong nuéc — Liy mau. Hudng
dan lay mau nuée thai.

b) Mot s6 chi tiéu do tai mé hinh thi nghiem: PO pH, TDS, mui, van tde loc

(m/h), ton that loc (m), khdi luong nuée (m?) va thdi gian ria loc (phit).
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¢) Cac chi tiéu xac dinh trong phong thi nghiém: Ham lugng can lo Itrng SS
(mg/1), BODs, NH4", NO3™ (mg/]) ...

d) Cdc chi tiéu xir 1) bang tinh todn: Thoi gian bao vé 16p vat lidu loc (hny) va
thoi gian gidi han (thoi gian dat ton that loc gidi han — hgy), hiéu qua xir Iy va hang s6
toc do khir SS, BOD, NH4" va POs™...

2/. Phuwong phdp phan tich cdc théng sé chdt hrong nude:

Céc thong sb/chi tiéu chat luong nudce duogc lya chon dé danh gia la: B9 pH,
ham luong SS, BOD, NH4", NOs", PO4*... dugc xac dinh theo cac phuong phép tiéu
chuan ghi ¢ bang 3.5:

Bang 3.5. Cac phuong phap phan tich mau nudc

TT Chi tiéu/thong sb Phuong phap

1 | Nhiétdo,°C TCVN 4557:1998

2 |pH TCVN 6492:2011

3 | Tong chat ran lo limg TCVN 6635:2000

4 | Tong chat ran hoa tan (TDS) SMEWW 2540C

5 Oxy hoa tan (PP Winker) TCVN 5499-1995

4 |CoD SMEWW 5220C: 2012
5 | BODs (30°C) TCVN 6001-1:2008
6 | NOs (tinh theo N) SMEWW 4500NO;".E:2012
7 | NO; (tinh theo N) TCVN 6178:1996

6 | Amoni (tinh theo N) TCVN 5988:1995
10 | Téng Ni to TCVN 6638:3000

11 | Phosphat (PO4>) (tinh theo P) TCVN 6202:2008
13 | Coliforms tong s6 TCVN 8775:2011

Céc s6 liéu phan tich nudc thai duoc xir Iy bang phuong phép thong ké toan va
két qua phan tich dugc danh gia theo qui chuan QCVN 14:2008/BTNMT — Qui chuan
ky thuat qudc gia vé nude thai sinh hoat, QCVN 02:2009/BYT — Qui chuan k¥ thuat

quoc gia vé nudc sinh hoat.

3/. Phuwong phdp xdc dinh cdc dai lwong va théng sé hoat déng ciia mé hinh.
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Cac thong sb/chi tiéu can xéac dinh khi nghién ctru trén mo hinh loc véi vat liéu
loc da ning ODM-2F gdm:

- Cac thong sb vat Iy cuia mé hinh: Luu lugng nude xur Iy (m*/ngd), van toc loc
(m/h), ton that loc (m), d6 gia tang ton thét loc, thoi gian loc hiéu qua (gio), thoi gian
bao vé 16p loc (gio).

- Thoi gian (phit) va luu lugng rira loc (m?) duoc xac dinh bang cac thiét bi do
dac thuc té tai hién truong.

- Céc thong sb vat 1y khac dugc phan tich x4c dinh theo cac s6 liéu do dac thuc
té.

4/ Phwong phdp nghién ciru hién twong dinh bam va hdp phu cdn SS 1én bé mdt vit
liéu da nang ODM-2F va van dé rira loc:

Dé tim hiéu hién tuong dinh bam va hép phu can Ién bé mat hat loc thi sau thoi
gian hoat dong cua bé loc, khi gia tang ton that dat gia tri 16n nhét (voi gia tri do, bat
dau qué trinh rtra lgc), tién hanh do ton that va xac dinh dién tich tiét dién bi thu hep
do sy dinh bdm cén lo ling, tir do6 c6 thé xac dinh duoc chiéu day mang bao phu hat
vat liéu loc. Va vi vay xéac dinh duoc khéi luong can dinh bam va hap phu 1én bé mit
cac hat vat li¢u loc da nang ODM-2F.

3.3.4 Qui hoach thwc nghi¢m.

bé xac dinh qua trinh van hanh bén trong bé loc, tim céac diéu kién tdi uu, luan
an tién hanh thyuc hién 1ap mé hinh mé ta théng ké thuc nghiém. Pé danh gia day du
vé ddi twong nghién ciru trude hét can xac dinh yéu t6 tin hidu du vao.

1/. Bude 1: Xdc dinh cac yéu té anh huwéng toi qud trinh tach cén:

F=Fak + Fn

Trong d6: Fax — bac tu do diéu khién; Fp- bac tu do hinh hoc.

Yéu cau dbi voi cac tin hiéu duogc lya chon 1a cac bién doc 1ap, dinh lugng
kiém tra dugc va diéu chinh duoc, su thay d6i gia tri khong phu thudc va kéo theo sy
thay ddi cac yéu t6 khac. Nhirng tin hiéu nay s& 1a nhitng tac dong chinh dén ban chit
bén trong cua ham muc tiéu, nhitng yéu t6 kiém tra dugc nhung khong diéu khién

dugc hodc khong kiém tra va khong di¢u khién duoc sé& duoc loai bo ra.
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Theo muc dich nghién ctru, chi can chon k yéu t6 (k<F) anh huéng 1én ham
muc tiéu. Ham muc tiéu 1a chi ti€u cong nghé vé dong hoc, hiéu suét xur Iy cua cong
nghé loc ODM-2F.

Vi vay, cac gia thiét ban dau theo 1y thuyét vé ham luong SS sau xir Iy loc nudce
(mg/1) phu thudc vao cac yéu to:

* Bac tu do diéu khién:

- Z1: Luu luong nuée can xir Iy Q = 0,35+0,71m3/h;

- Z2: Tai trong thuy luc, hay van tdc loc v=5+10m/h;

- Z3: Thoi gian luu can trong 16p loc T = 0,5+18h.

* Bac tu do hinh hoc:

- Z4: Ti 1€ duong kinh va chiéu cao ¢ot loc D/H; = 0,375+0,1875 .

Vung khao sat ddi voi cac thong sb lua chon dugc tham khao va ké thira tir
nhiing thi nghiém vé mo hinh loc véi cac loai vat liéu khac nhau d@)ng thoi két hop voi
tai lidu clia nha san xuét di véi vat ligu loc ODM-2F
2/. Bude 2:Xdc dinh méi lién hé bén ngodi gitta ham muc tiéu va cdc yéu to anh
huong,

Xem xét toi céac thiét bi phu trg, may moc thiét bi va diéu kién xac dinh mau,
xéac dinh t6n thét thay lyc ...

3/. Xdc dinh mé ta thong ké ciia mé hinh thwe nghiém:

Day 1a bai toan téi wu phong dinh. M6 ta thong ké 1a ham toan mo ta sy phu
thude cua y vao cac yéu to ky thuat Z1, Z», Z3 va Za. Pé xac dinh cac tham s cua y ta
dung ké hoach bac I hai mirc tdi uu cia Box —Wilson con duge goi la ké hoach 2%
(toan phan).

Diém xuit phat tim phuong 4n hay diém co so tai tAm s& 13 trung binh ctia mirc

ijax+ ijin
2

Nhu vay diém xuat phat & tim phwong an: Zo = (0.53; 7.5; 9.25; 0.281)

cao nhat va thap nhat doi véi moi tin hiéu: 79 =

MBS hinh théng ké thuc nghiém c6 dang nhu sau:

. K k
Yq=bo + Y bjx; T Zlbququ (P.1)
= jum

j#u
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Cac hé so b 1a cac tham s6 ctia md ta thong k&, cac tham so nay dac trung cho

su dong gop cua yéu td thtr j vao dai lwong Y. Hé sb nao c6 gia tri tuyét ddi 16n nhat

thi yéu t6 twong tmg s& anh hudéng dén qua trinh 1 nhiéu nhat

Dé x4c dinh cac tham sb trong phuong trinh (P.1), dé tai lam ké hoach bac I hai

mure tdi vu c6 két qua trinh bay trong bang (3.6).

Bang 3.6: Gia tri y trong ké hoach béc 1 hai mirc tbi wu.

I 1 2 3 4 5 6 7 8
yi, mg/1 29 24 26 15 20 25 22 28
I 9 10 11 12 13 14 15 16
yi, mg/l 19 21 23 18 27 17 16 30

Pé xac dinh phuong sai lap, dé tai tién hanh 02 thuc nghiém l3p tai tam co:
y'e=21,5 mg/l va y,>=22,5 mg/l.
a) Md héa bién:
Z-Z
AZ;

ijax + ijin
2

Mai héa bién: x;=

Murc co so (tam): 75 =
Zimax: 1a mrc trén (mirc cao)

Zimin: 12 murc dudi (muc thap)

Khoang bién d6i: Az, = M
Ta c6 cac bién khong thir nguyén:
° Xinr?:X:iIX1=Zl_Zl, Z?ZW:O,S:} va AlewZO’IS
1
[ ] XZmaX:il Xz:ZZ_ZZ, Z(Q):10+5:7)5 Vé AZ2:£:2,5
min AZZ 2 2
—_ 70 _
o omn = 3= 73— 73 ’ Z(g): 18+0,5 — 9.5 va AZs= 18-0.5 8,75
3
_ >0
o Limax = 4] = 24— 74 , 70— 0,375+0,1875 0281 va
min AZ4 2
- 0,375-0,1875 — 0,094

Toa d¢ thir nguyén murc trén (Xmax) luén bang +1; mirc dudi (Xmin) ludén bang -

1 va toa d6 tdm phuong an (X;) ludn bang 0 va trung véi goc toa do

b) Ldp ké hoach thuc nghiém:
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Voi 4 yéu t5 Luu lugng nudc thai, tai trong, thoi gian luu can va ti 1€ duong

kinh chiéu cao cdt loc, moi yéu to ¢6 2 mirc 1a mic trén va mic dudi. Vay so thi

nghiém tién hanh 1A N =2%= 16

Ta co: cot xo=1 (bién s6 hang).

Véi j=1 thi 2!-'=2°=1 (1 14n ddi d4u); Vi J=2 thi 22-1=2 (2 lan ddi d4u);

S6 1an cung dau cua bién s6 J1a 27 (véi j=1,k 1,3)

Véi j=3 thi 237'=22 = 4 (4 1an d6i dau); V6i j=4 thi 2+'=23 = 8 (8 lan d6i dau).

Trong hé ma hoa khong thir nguyén ta c6 dugc:

Muc trén: ky hi¢u +

Murc dudi: ky hiéu -

Vay céc gia tri cua x1, X2, X3 va x4 tuong trng dugc xac dinh theo bang (3.7).

Tién hanh 16 1an thuc nghiém theo céc sb licu teong ung véi s6 liéu ma hoa

d6i dau, ta c6 yi do duoc ghi ¢ trong bang 3.7.

Bang 3.7: Xay dung ké hoach thyc nghiém mé hinh c6t loc ODM-2F.

Bién thuc Bién ma
: 7 7> Z3 Z4 Xo X1 X2 X3 X4 yi N (y-91)°
11035 ] 5 0,5 10,188 | + - - - - 29 | 26,5 | 6,26
210,71 5 0,5 {0,188 | + + - - - 24 | 24,8 | 0,64
31035| 10 | 0,5 (0,188 | + - + - - 26 20,13 | 34,46
410,71 10 | 0,5 {0,188 | + + + - - 15 | 26,8 | 138,24
51035 5 18 10,188 | + - - + - 20 | 17,37 | 6,92
610,71 5 18 10,188 | + + - + - 25 120,88 | 17,97
71035 10 18 10,188 | + - + + - 22 5,875 | 260
810,71 | 10 18 0,188 | + + + + - 28 32,37 | 19,1
91035 | 5 0,5 10,375| + - - - + 19 | 17,37 | 2,66
10} 0,71 5 0,5 10.375| + + - - + | 21 |18,125| 8,27
110,35 | 10 | 0,5 {0,375 + - + - + | 23 110,25 | 162,56
121 0,71 | 10 | 0,5 [0,375| + + + - + 18 | 27,6 | 92,15
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13035 5 | 18 |0,375] + | - ; + | + | 27 [26,88]0,0144
14/0,71 | 5 | 18 [0375] + | + - + | + | 17 [20,125] 9,77
150,35 10 | 18 |0375] + | + | + + |+ | 16 [19,75] 14,1
16/ 0,71 | 10 | 18 |0,375] + | + | + + | + | 30 [31,625] 2,64
Téng cong 360 775,77

Tién hanh thuc nghiém theo cac s6 liéu thuc & tung thuc nghi€ém, ta cé yido
dugc ghi trong bang (3.7)
4/. Buéc 4: Xdc dinh cdc théng s6 mé ta thong ké:

a) Xdc dinh cdc tham s6:

B=(X*X)1X*X

N N N N

ayi Einyi EinXuiyi §X11X2i~~~inyi
bo = I_N bj=+= N bu=""—" N biox="""71T— N
Ta co:

_29+24+26+15+20+25+22+28+19+21+23+28+27+18+16+30 _5
o 16 T
= 29-24+26-15=20-25+22-28+19-21+23-28+27-18+16—30 _375
: 16 '

Tinh todn tuong tu ta co:

b2 =-0,25 b1 =3,375 by =1,125 b1z =2,375

b3=0,625 biz =2,125 b2 = 0,625 bioa = 1,375

bs=-1,125 Bis=-1,87 bss = 3,375 b1z =-3,75
bazs = -1 b2 = 1,5

b) Kiém tra tinh ¢6 nghia cia b:

Dé kiém tra tinh c¢6 ¥ nghia clia tham s6 b, can tinh phuong sai diéu chinh mau
thuc nghiém. Phuong sai 1 dic trung quan trong dé phan anh d6 phéan tan gia tri bién
ngau nhién xung quanh ky vong. No gitip ta nhan biét duoc muc d6 dong déu cua gia
tri thuc nghiém, phuong sai cang nho thi cac gia tri thuc nghiém tuong ddi d@)ng déu
va tap trung quanh murc co sé.

Phuong sai tai hién dugc tinh theo cong thure:

(-,

Tinh Sp?=21———

m—1

Tién hanh 2 thyuc nghiém lap tai tam (sé thi nghiém 1ap [a m= 2), ta co:
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Xo'=Xo? tuc: Zo' = 0,53m’/h, Z,> = 7,5 m3/m*h Dy,'=21,5mg/l va y,> =
22,5mg/l.

a=l

— LY 2151205

Vay: y_ = 22
3y: Y, 5

5 (225-22)2+(215-22)°

St = 1 =0,5

D¢ danh gia mac do phan tan cua bién ngau nhién, ta xac dinh sai s6 chuan:

2

ISk [05

= 2= 22 o8
STVN TV T6

Chon p=0,05 (do chinh xac dén 95%); £ = m-1=2-1 =1
Tra bang 6.11[66], ta co: thang = to = to,05;1 =12,706.

b
Tb:|s—| >12,706<--> [b|> t, xS, <--->[t{ 212,706x0,18 = 2,297
b

T cac gia tri tinh ctia b tinh duoc ¢ trén cho cac gia tri b ¢6 nghia la: b1=3,75,
b12=3,375, b34=3,375, b123=2,375, b13s4 = -3,75.

Vi ké hoach 14 tryc giao nén c6 thé bo qua cac hé sé khong co nghia va viét lai
phuong trinh hdi qui.

Y=22,5+3,75x; + 3,375x1x2 + 3,375x3xa + 2,375x1x2%3 — 3,75x1x3%4 (P.2)
5/. Buéc 5: Kiém tra sw trimg hop ciia mé ta:

Kiém tra tinh twong hop ctia phuong trinh (P.2).

- Tinh ¥;. Thay céc gia tri x1,X2,X3 va x4 tuong ung trong bang (3.7) vao phuong
trinh (p.2), c6 cac gid tri §; .

- Tinh phuong sai du.

N N 2
ZOTYY 77577
N-1 12

2
poSu_ 093 15gg
St 05

Tra bang & phuc 7[66], véi p=0,05, £©=2; fi = N - 1=16 - 4 =12, ta co:
Fb'émg:F0,0S;Z;lZ:l 9,4
Vay: F=128,8 > Fpang = 19.4.

2, = = 64,4

M6 hinh tuong hop v6i buce tranh thuc nghiém.
- Ti 18 nghich véi twong tac giita luu lwong can xir 1y, tai trong thiy luc va thoi

gian gilt cdn SS.



- Ti 1€ nghich véi tuong tac gitra tai trong thuy luc, thoi gian gitt can SS, ti 1€

duong kinh va chiéu cao cot loc.

- Ti 1é nghich véi twong tac gitra luu lwong can xu 1y, tai trong thuy luc, thoi

gian luu gilt can, ti 1€ gifra duong kinh va chiéu cao cdt lgc.

3.4 Két qua va xir Iy két qua thwe nghiém pilot loc ODM-2F

3.4.1 Két qua thwe nghiém.

1/. Két qua thue nghiém xdc dinh chi tiéu can lo lung:

D3 tién hanh 03 dot thi nghiém vé6i két qua trung binh thé hién & cac bang 3.8,

3.9 va 3.10.
Bang 3.8. Gia tri trung binh cac dot thi nghiém (v=5m/h)
Thoidiém | pH | Ldp loc| SS (mg/l) Thoi diém | pH | Lép loc | SS (mg/l)
do Xi (mm) do Xi (mm)

Sau 1h 7 0 29,8 Sau 6h 7 0 30,7
300 11 300 30
600 10 600 15
900 10 900 11,5
1200 8,1 1200 9

Sau 2h 7 0 30 Sau 12h 7 0 30,5
300 12 300 30,7
600 10,5 600 25,8
900 10 900 16,5
1200 8.5 1200 9,3

Sau 3h 7 0 30 Sau 18h 7 0 29,3
300 15 300 29,3
600 10.7 600 29,3
900 10,2 900 25
1200 8.6 1200 10

Sau 4h 7 0 30,3 Sau 24h 7 0 29,6
300 29 300 29,6
600 13 600 29,6
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900 11 900 29,6
1200 8,5 1200 19
Bang 3.9. Gi4 tri trung binh céc dot thi nghiém ( v=7.5m/h)
Thoi diém | pH | Ldp loc| SS (mg/l) Thoi diém | pH | Lép loc | SS (mg/l)
do Xi (mm) do Xi (mm)
Sau 1h 7 0 30 Sau 6h 7 0 30,7
300 11 300 30
600 10,2 600 14
900 10 900 11,3
1200 9,4 1200 10
Sau 2h 7 0 30 Sau 12h 7 0 30
300 11,4 300 30
600 10,4 600 21,8
900 10,2 900 14
1200 8,5 1200 9,67
Sau 3h 7 0 30,5 Sau 18h 7 0 29,3
300 12 300 29,3
600 10,6 600 29,3
900 10,7 900 24
1200 8,8 1200 10,3
Sau 4h 7 0 30,5 Sau 24h 7 0 30
300 29 300 30
600 12 600 30
900 11 900 28
1200 10 1200 25
Bang 3.10. Gia tri trung binh cac dot thi nghiém (v=10m/h)
Thoi diém | pH | Ldp loc| SS (mg/l) Thoi diém | pH | Lép loc | SS (mg/l)
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do Xi (mm) do Xi (mm)

Sau 1h 0 30 Sau 6h 0 30,5
300 10 300 26
600 9,5 600 18
900 9,0 900 12
1200 8,4 1200 9,3

Sau 2h 0 30 Sau 12h 0 30,4
300 11 300 30,4
600 10 600 25
900 9,1 900 16
1200 8,7 1200 9,9

Sau 3h 0 30 Sau 18h 0 29
300 18 300 29
600 11,5 600 29
900 10 900 26
1200 9,0 1200 10

Sau 4h 0 30,3 Sau 24h 0 29,6
300 25,5 300 29,6
600 15 600 29,6
900 10 900 29,6
1200 9,5 1200 25

2/. Két qua thwe nghiém xdc dinh cdc théng sé ton that va thoi gian loc:

Da tién hanh 03 dot thi nghiém véi két qua trung binh thé hién & cac bang 3.11,

3.2va3.13.

Bang 3.11. Gia tri trung binh ton thét loc (v =5m/h)

Thot gian Tén that tai cac diém do & d6 cao 1p loc (mm)
ho h1=300 hy=600 h3 =900 hs=1200
0 1,500 1,275 1,050 0,825 0,600
Sau 1h 1,567 1,328 1,089 0,857 0,610
Sau 2h 1,634 1,381 1,128 0,880 0,620
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Sau 3h 1,700 1,434 1,167 0,909 0,630
Sau4 h 1,767 1,487 1,206 0,933 0,640
Sau 6h 1,900 1,593 1,284 0,983 0,670
Sau 9h 2,100 1,752 1,401 1,058 0,700
Sau 12h 2,300 1,911 1,517 1,132 0,740
Sau 18h 2,700 2,230 1,750 1,280 0,800
Bang 3.12. Gia tri trung binh ton thét loc (v=7,5m/h)
Thoi gian Tén thét tai cac diém do & do cao 16p loc (mm)
ho hi1=300 h2=600 h3 =900 hs=1200

0 1,50 1,270 1,040 0.810 0,580
Sau 1h 1,571 1,226 1,082 0,837 0,592
Sau 2h 1,742 1,282 1,122 0,864 0,604
Sau 3h 1,713 1338 1,166 0,891 0,616
Sau4 h 1,784 1,394 1,147 0,919 0,429
Sau 6h 1,926 1506 1,330 0,972 0,652
Sau 9h 2,138 1674 1,456 1,053 0,698
Sau 12h 2,350 1842 1,580 1,134 0,731
Sau 18h 2,78 2,270 1,790 1,295 0,800

Bang 3.13. Gia tri trung binh t6n thét loc (v=10m/h)
Thoi gian Tén thét tai cac diém do & do cao 16p loc (mm)
ho h1=300 h2=600 h3 =900 hs=1200

0 1,500 1,265 1,030 0,795 0,560
Sau 1h 1,576 1,325 1,074 0,824 0,573
Sau 2h 1,651 1,385 1,109 0,853 0,587
Sau 3h 1,727 1,445 1,153 0,882 0,60
Sau4 h 1,802 1,505 1,980 0,911 0,613
Sau 6h 1,953 1,625 1,287 0,969 0,64
Sau 9h 2,80 1,805 1,420 1,056 0,68
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Sau 12h

2,406

1,985

1,553

1,143

0,720

Sau 18h

2,860

2,345

1,830

1,315

0,800

3/ Két qua thuc nghiém xdc dinh cdc thong soé rira loc:

P4 tién hanh 03 dot thi nghiém véi két trung binh thé hién nhu sau:

Bang 3.14. Két qua trung binh xac dinh cic thong sd rira loc ( v = 5m/h)

TT Thoi gian | Cuong d6 | Thoi gian | Khoi luong Ghi chu:
dot thi thuc hién rualoc, qu | rtraloc, | nudc rtra loc, | Gid tri trung binh
nghiém (I/s/m?) tu(s) Wi (m?)

1 Thang 4 11,5 18x60 0,8775 (03 lan rira loc)

2 Thang 5 12 18x60 0,9156 (03 lan rira loc)

3 Thang 6 12,6 18x60 0,9538 (03 lan rira loc)
Bang 3.15. Két qua trung binh xé4c dinh cac thong sb rira loc (v = 7,5m/h)

TT Thoi gian | Cudngdd | Thoigian | Khoi luong Ghi chu:
dot thi thuc hién rualoc, qu | rtraloc, | nudc ria lge, | Gia tri trung binh
nghiém (I/s/m?) ta(s) Wi (m?)

1 Thang 3 11,5 17,6x60 0,8531 (03 lan rira loc)

2 Thang 5 12 17,5x60 0,8902 (03 lan rira loc)

3 Thang 6 12,5 17,5x60 0,9273 03 lan rira loc)
Bang 3.16. Két qua trung binh xé4c dinh cac thong s6 rira loc (v = 10m/h)

TT Thoi gian | Cuong dd | Thoigian | Khoi luong Ghi chu
dot thi thuc hién rua loc, qu rua loc, nudc ria loc, Gia tri trung binh
nghiém (1/s/m?) tr(s) Wi (m?)

1 Thang 4 11,5 16x60 0,7790 (03 lan rira loc)
2 Thang 5 12 16x60 0,8139 (03 1an rtra loc)
3 Thang 6 12,5 16x60 0,8478 (03 lan rira loc)

3.4.2 Xur Iy két qud thwe nghiém.

1/. Xk Iy két qua thwe nghiém lién dén kha nang giir can

a) Do thi phu thudc ti 16 SS/SS.
b) — thoi gianloc t.
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Tir két qua & bang 3.8, 3.9 va 3.10, xiy dung duoc d6 thi biéu thi hidu qua loc
nudc thai va thoi gian loc t, hinh 3.4, 3.5 va 3.6.

Do thi quan hé phu thuoc ti 18 SS/SS, - thoi gian loct (v = Sm/h)

1.00

0.90 . ®

0.80

0.70

0.60 »

. ® X=300 mm

0.50 ®
: X=600 mm

58,5,

0.40 ® X=900 mm

e 9" @ X=1200 mm

®a® .. B
0.30 "'::: .............. oL Lk
0.20
0.10

0.00
0 5 10 15 20 25 30

Thei gian, t

Hinh 3.4. D6 thi quan hé phu thudc ti 18 SS/SSe—thdi gian loc t (v= 5mh)

Tir két qua ¢ d6 thi 3.4 ta c6 thé thay rang hiéu qua loc vé6i véan toc v = 5m/h &
cac 16p loc khac nhau nhu sau:
- X =300 mm, thoi gian loc toi wu tir 1 dén 3 gid
- X =600 mm, thoi gian loc t6i wu tir 1 dén 6 gio
- X =900 mm, thoi gian loc t6i wu tir 1 dén 12 gid
- X =1200 mm, thoi gian loc t6i vu tir 1 dén 18 gid
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D6 thi quan hé phu thudc ti 18 SS/SS, - thoi gian loc t (v = 7.5m/h)

1.20
1.00 °
0.80 §
’
o ® X=300 mm
Q 0.60 :
a . X=600 mm
: X=900 mm
©X=1200 mm
0.40 ;
] ®
&9 P SRR ST RN @t
0.20
0.00
0 5 10 15 20 25 30

Thoi gian, t

Hinh 3.5. D) thi quan h¢ phu thudc ti 1&¢ SS/SS,—thoi gian loc t (v=7,5mh)
Tir két qua ¢ do thi 3.5 ta co thé thiy rang hiéu qua loc voi van téc v = 7.5m/h &
cac 1op loc khac nhau nhu sau:
- X =300 mm, thoi gian loc toi wu tir 1 dén 2 gid
- X =600 mm, thoi gian loc toi uwu tir 1 dén 4 gid
- X =900 mm, thoi gian loc toi wu tir 1 dén 8 gid
- X = 1200 mm, thoi gian loc tdi vu tir 1 dén 16 gid
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Do thi quan hé phu thudc ti 18 SS/SS, - thoi gian loc t (v =10 m/h)

1.20
1.00 ®
L
0.80
Ay ® X=300 mm
9 0.60 @
% X=600 mm
X=900 mm
; @ X=1200 mm
0.40 @
......... o
‘ 0......... .......
0.20
0.00
0 5 10 15 20 25 30

Thoi gian, t

Hinh 3.6. D6 thi quan h¢ phu thudc ti 1¢ SS/SS,—thoi gian loc t (v=10m/h)
Tur két qua & dd thi 3.5 ta co thé théy rfmg hi€u qua loc véi van tbc v ="7.5m/h &
cac 16p loc khac nhau nhu sau:
- X =300 mm, thoi gian loc toi wu tir 1 dén 2 gid
- X =600 mm, thoi gian loc toi uwu tir 1 dén 4 gid
- X =900 mm, thoi gian loc toi wu tir 1 dén 7 gid
- X =1200 mm, thoi gian loc t6i vu tir 1 dén 13 gio
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¢) Do thi phu thudc SS — chiéu day 16p loc x
Tir két qua & bang 3.8, 3.9 va 3.10, xdy dung duoc dd thi phu thudc SS va
chiéu day 16p loc x, hinh 3.7.

D6 thi quan hé phu thude ti 1& ham hrong SS - chiéu dav iép loc x

35.00

30.00

25.00

)
oh)
w2 20.00 -
»8' '-._..:.-‘-..‘.
g e,
£ 15.00 i
F 3,IV i
é . e Ficrretattiiiiiey
10.00 g eanee? Hr Y = (I TERTEERIREE R TR SE RN
5.00
0.00
0 200 400 600 800 1000 1200 1400 1600

Chiéu day 16p locx, (mm)

Hinh 3.7. D6 thi quan hé phu thudc ham luong SS — chiéu day 16p loc x
Ghi chil: I-ddc trung thoi ky dau cia qud trinh loc; ILIILIV...ddc trung cdc thoi ky tiép
theo
Ghi chu2: 1. Voivan tocv = 5m/h; 2. Vi van técv = 7,5m/h; 3. Véi van téc v =10m/h

d) Do thi phu thuoc SS — thoi gian loc t:
Tir két qua & bang 3.8, 3.9 va 3.10, xdy dung dugc dd thi phy thudc SS - thoi

gian loc.



107

Do thi quan hé phu thude ham luong SS - thai gian loc t

30.00
3

25.00 °
=1 3
E
o> 20,00
75}
? (]
s
= 15.00
= L
4{3 '..
e

1000 QiEnnnnny

5.00

0 2 - 6 8 10 12 14 16 18 20

Thot gian t, (210)

Hinh 3.8. Do thi quan h¢ phu thudc ham lugng SS — thoi gian loc t
Ghi chii: 1.Véivan téc v=5m/h; 2. Véivan toc v = 7,5m/h; 3. Véi van toéc v = 10m/h

2/. Xur Iy két qua thire nghiém lién quan dén ton that va thoi gian loc.

Tir két qua & bang 3.11, 3.12 va 3.13, x4y dung dugc do thi phu thudc giira ton

thit loc h va thoi gian loc t va chiéu day 16p vat liéu loc, hinh 3.9

D6 thi quan hé phu thudc ton that loc h- théi gian loc t

....... g R

Ton that thuy luc
[
(%]

0 2 4 6 8 10 12 14 16 18 20
Thot gian t, (gio)

Hinh 3.9. Db thi quan h¢ phu thudc ton that loc h — thoi gian loc t

__...,Q;:‘-g"'-'-""'-"""g.’.' -------- Qv-= ]’m/h
teee ®v=10m/h
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3/. Xac dinh hiéu qua xu ly:
Tur két qua thuc co thé xac duoc hién qua khtr SS va can hoa tan nhu sau:

Cin SS: Ey, = 20-10+8)

x100% ~ 70%
3.5 Ban luiin nghién ctru qua trinh loai b6 cin lo lirng bang bé loc vat liéu loc
ODM-2F.
3.5.1. Nong dp thanh phén ciia can lo liing trong nwdc théi trwde va sau khi dén bé
loc
1./ Nong d¢ thanh phan cua can lo lieng trong nude thdi trude khi dén bé loc
Tir két qua 3 dot thi nghiém c6 thé nhan thdy rang ham luong SS trude khi toan

b6 chu ky ddi véi cac toc do khac nhau 1a tuong ddi on dinh, véi gia tri trung binh nhu
sau:
-DPot 1:

+ v=5 m/h; SSo = 29,7 — 30 mg/L

+ v=7,5 m/h; SSo = 29,3 — 30 mg/L

+ v=10 m/h; SS, =29,6 — 31 mg/L
- Dot 2:

+ v=5 m/h; SSo = 28.7 - 31.5 mg/L

+ v=7,5 m/h; SSo = 29,2 — 31 mg/L

+ v=10 m/h; SS, = 29,8 — 31 mg/L
-DPot 3:

+ v=5 m/h; SS, =29.8 —31.5 mg/L

+ v=7,5 m/h; SSo=29,4 — 31 mg/L

+ v=10 m/h; SSo = 29,6 — 31.5 mg/L

Nhu vay véi ngudong ham lugng SS tir 3 dot thi nghiém vao khoang 30.35 mg/I
1a phu hop va dat chi tiéu xir Iy SS ctia chuidn A QCVN 14:2008/BTNMT, va can thiét
phai xtr Iy dé loai bo nham dat duoc ham luong SS ~ 10 mg/l dap tng yéu cau tai sir
dung nhu trong luén an da dé xuét.

2./ Nong dé thanh phan cia can lo limg trong nuwée thai sau khi qua bé loc
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Tir cac két qua thi nghiém va cac do thi 3.4, 3.5, 3.6 cho thdy rang ham luong
chét lo limg sau khi xir Iy dat hiéu qua 6n dinh véi chiéu day tdi da 1200 mm trong
khodng thoi gian 18 gio dau tién v6i v=5 m/h, 16 gid dau tién v6i v=7,5 m/h va 14 gid
dau tién voi v=10 m/h. Sau khoang thdi gian nay ham luong cin lo ling ting dan 1én
va hiéu qua loc khong con dat yéu cau. Co thé nhan thiy rang trong ca qua trinh loc
ham luong SS ludn dat yéu cau dau ra 10 mg/l
3.5.2. Sw gia ting ton thap dp lwc ciia bé loc vit liéu ODM-2F

Tén that loc ciia hé thong duoc thé hién nhu hinh 3.9. Ton that loc duogc do
bang bang do dang muc nudc trong bang do ap luc. O ca 3 tdc do khac nhau véi chidu
day 16p vét liéu loc X=1200mm ton that vat liéu qua 16p vat liéu loc sach dao dong &
mirc 0.96m. Su gia ting tén that trén do thi ting dan theo chiéu day 16p loc.

Tén that cot ap trung binh d6i véi cac van toc loc khac nhau nhu sau:

- v=5m/h, sau 18 gid t6n that qua 16p vl véi chidu day 1200mm 1a 1900 mm,

t6n that trung binh cho chu ky loc 1 105,5 cm/gid

- v=7,5m/h, sau 18 gid ton thit qua 16p vll voi chidu day 1200mm 1a 1980

mm, ton that trung binh cho chu ky loc 12 110 cm/gid
- v=10m/h, sau 18 gid ton that qua 16p vll véi chiéu day 1200mm 1a 2060
mm, ton that trung binh cho chu ky loc 13 114.4 cm/gid

Két qué cua sy gia tang ton that d6i vai bé loc vat liéu loc ODM-2F 1a ¢6 tuong
déng véi bé loc cat trong luc hodc vat li€u an-tra-xit trong xtr 1y nudce thai sinh hoat
khi ton that cua 2 loai vat liéu déu tang theo tuyén tinh. Tuy nhién, theo Metcalf &
Eddy [106], ton that qua 1op vat liéu loc dbi v6i 2 loai vat lidu cat va an-tra-xit 1a
khoang 3694mm ddi véi van tbe loc 9.6 m/h, ~ sau khoang 18 gid lam viéc, ddi véi
céc van téc nho hon cling co sy gia tang ton that dang ké so véi vat liéu loc ODM-2F
cung thoi gian 1am viée, nhin chunh véi cac loai bé cat thi chu ky rira loc chi khoang 8
dén 10 gio 1am viée. Nhu vay c6 thé thdy rang véi ngoai hiéu qua xir 1y cao hon thi
chu ky rtra loc cua bé loc véi vat liéu loc ODM-2F cling kéo dai hon so voi bé loc cat

hodc an-tra-xit thong thuong.
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3.5 Két luan chwong 3.

1. Mb hinh thuc nghiém duoc xay dung trén co s& 1y thuyét twong tu (1)vé
hinh hoc : Ad=Du/Dm = Dn/0,15; Ax = Ho/Hm = 1; (2) v& d0ng hoc: Ay =va/vm = 1 va \;
=J/In=1.

2. Tu phan tich danh gia cac nhom tiéu chi lya chon cong nghé xur 1y, luan an
da:

- Lya chon dugc cong nghé khir chat hitu co va dinh dudng bang cong trinh
MBBR va cong ngh¢ khir cin lo ling bang cong trinh loc ODM-2F.

- Lua chon duoc diy chuyén cong nghé xir Iy nang cao nudc thai phu hop cho
muc dich cap nudc tai str dung trong d6 thi gdm: Cong trinh xir 1y sinh hoc MBBR =>
cong trinh ling béc 111 => Cong trinh loc ODM-2F => Céng trinh khir tring.

3. Nghién ctru thuc nghi€ém loc ODM-2F véi muc dich xac dinh cac chi tiéu
chit lugng nudc, cac thong sb loc (van tdc, thoi gian, ton thét) va thong sb rua loc
(lwong nude va thoi gian) duoc thuc hién theo phuong phap tiéu chuan va qui chuan
hién hanh. Két qué thyc nghiém cho théy hiéu qua khtr SS va cdn hoa tan dat chét
lugng cho muyc dich téi sir dung trong do thi.

4. Nghién cuu thyc nghiém lgoc cat thach anh vé1 muc dich so sanh véi loc
ODM-2F. Két qua cho thiy hiéu qua khir SS cia ODM-2F cao hon hiéu qua khir SS
cua cat thach anh (Essopm-2r) = 70%> Esscan=68%).
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CHUONG 4.XAY DUNG PHUONG PHAP TiNH TOAN CONG TRINH
LOQC ODM-2F VA UNG DUNG

4.1 Xay dung phwong phap tinh toan cong trinh loc ODM-2F
4.1.1Xdc dinh cdc théng sé loc.
1/. Xac dinh thong s6 loc véi van toc loc v = Sm/h:

Trén d6 thi phu thudcSSy/SSo- thoi gian loc t (hinh 3.4),ké duong thing song
song voi truc hoanh tai cac diém co6 tung d6 SSY/SSo= 10/30 = 0,34(Ghi chi: SSo = 30
mg/l — ham luong cin lo limg trong nude dau vao; SS; = 30 mg/l — ham luong cin lo
limg trong nude thai dau ra), giao cat véi cac duong cong biéu dién hiéu qua loc theo
chiéu day 16p loc xi, va tir cac diém giao cat nay, ké dudng thang song song vdi truc
tung. Cac diém giao nhau cta chung véi tryc hoanh chinh 1a thoi gian bao vé 16p loc
ti(h) dbi voi chidu day 16p loc twong tng xi(m).

Véi tri s6 ctia chidu day 16p loc xi(m) va thoi gian bao vé ti( h), xdy dung duoc

db thi phy thudc x - t tng véi ti 1& SSYSSonhu ¢ hinh 4.1.

D6 thi xac dinh cac théng sé loca va b (v = 5m/h)

1.4

1.2

1

0.8

0.6 : Pt

Chiéu dav lép loc, (m)

0.4
_ —
o, tga=n

-5 0 5 10 15 20
X, = 0,10 o .
Théxi gian bao vé , Tbv, (h)

Hinh 4.1. D6 thi xac dinh c4c thong sb loc a va b (v=5m/h)

Tt hinh 4.1, x4c dinhcac thong sb loc a, b ddi v&i md hinh:

e Xo _L16_
xo 0l

a* n tgax 1 09
116, —=—=—-= 2 = 0,083 >a"=0,083x11,6=0.962
b* K K 11894 : X
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Trong d6: n = tgo (a-goc gitra dudng thing dd thi phu thudc x-t va truc ngang-
truc t, hinh 4.1) ;
Xo=1,16m;
va K =1,18(v61 SS¢/SS, = 0,34, bang 2.5).
Tir biéu dd két qua thi nghiém & hinh 3.9(véi Hgh = 2,0+2,2m, thoi gian loc t =

16h va chiéu day 16p loc x = 1.2m) ), tinh duoc tri s6 trung binh cua tga:

tgaznZth ~H, 2,0-09 _ 0.065 hay h/t = 0,065 va i:;:&: 0,96
t 16 X 1,2

=0,80

*

h
Mt khéc, ta lai c6: =iy F(A)% =1,36x0,8F(A).0,083=0,09.F(A)

2 2
Trong do: , = [dtd) = (1’4] = 1,36
d2() 152

dw- dudongkinh tuong duwong theo qui udc;

dao- duong kinh trung binh cua hat loc 16p dau tién (theo chiéu loc)
c¢6 chiéu day bang 20% tong chiéu day 16p loc].

h
Tt cac phuong trinh trén, tinh ra: F(A) = T /0,09 = 0,065/0,09 =0,722

Vi gia tri F(A) da tinh, st dung bang 2.6, xac dinh trb s¢ A* = 0,19
C6 thé tinh chuyén cac thong s a, b, A va i voi tde do loc va duong kinh hat
loc bat ky. Tuy nhién, xét truong hop nghién ctru cu thé voi vat liéu loc 18 ODM-2F

c6 d = d*, néu lay v* = v va cung nguon nudc thai sau xu ly tap trung, ta co:

a- a*[é}(%]: a*= 0,962

0,5/ 5\0,25
1-A=(1 -A*)(V*] (‘(11] =1 - A*=1-0,20= 0, 80
A\

bé cong trinh lgc 1am vi¢c an toan, chon thoi gian chu ky loc: T = ten < toy
Céc gia tri toy va tgn phu thudc tuyén tinh bac nhat d6i vai chidu day 16p loc va

taxac dinh:
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Véi 16p loc x=1.0m:

Ha—H, Ex— Hgn—ioX b 2,0-08x1 116

—x=1,36 : =
(pHoF(A) a7 i, xF(A) "a X2 0.8x0,722° 0962

1 111 11
tbv=—.k(1—&j= L6y MO 4 gis
Kal b)) 116709620 116

tgh = gld

Biéu dé twong quan gitta thei gian va chidu day 16p loc (v=5m/h)

W
6]

o,

w
=]

N
wn

/ tgh

N
=]
-
H
L
L]

[
0]

Thei gian loc, t

[y
]

4]

=]

o] 05 1 1.5 2 25

Chiéu day 1ép locx. (m)

Hinh 4.2. Biéu d6 twong quan giira thoi gian va chiéu day 16p loc (v=5m/h)
Véi 16p loc x = 1,5m:

HemH b Ha—ioX b 20-08x15 116 .
—X=p——— —x=1,36 : 1,5=227 gi¢
O Fa) 2 0807220060 0 &9

o=t O x - Xo] oL L6 f, 5 LI6 =14,4 giy
K'a b ) 116 0,962 11,6

Két qua thu duoc thé hién trén d6 thi hinh 4.2.

tgh =

Toa do cua diém giao nhau gitta duong biéu dién (toy-x) va duong biéu dién (ten
—x) 1a thoi gian (Tw) va chiéu day 16p loc (Xuw) tdi vu cua qua trinh loc véi tée do
v=5m/h.

2/. Xac dinh thong 6 loc véi van toc loc v = 7,5m/h:

Trén d6 thi phu thudc SS/SSe- thoi gian loc t(hinh 3.5),ké duong thang song
song voi truc hoanh tai diém c6 tung do SSYSSe=0,34. Ta thu dugc cac tri sd cua
chiéu day 16p loc xi(m) va thdi gian bao vé ti( h) va tir d6 xdy dung dugce dd thi phu
thudc x -t nhu ¢ hinh 4.3.
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D6 thi xdc dinh cac théng s6 loca va b (v =7.5m/h)

1.4

1.2 ; —

Chiéu day Iép loc. m

5 10 15 20
Thoi gian bao vé ., Tov, (h)

Hinh 4.3. P4 thj x4c dinh cac thong sblocavab (v=7,5m/h)

Tt hinh 4.3,be°mg cach tuong tu nhu ddi vé6i van toc loc v=5m/h xac dinhduoc
céc thong sb loc dbi voi mé hinh:

proXe L8 gy LRI D0 L o052 5 @l <0836 i*=0.83;
Xo P

b* K K 9 1,16
A*=0,16
Xét trudong hop nghién ctru cu thé, ta co cac thong sb clia nguyén mau:
a= a*= 0,836; b=b*=9,7 m’'; a/b = a*/b* = 0,086 m/h; i= i,* =0,83; 1- A =(1
-AM=1-0,16= 0, 84.
Tinh toan thoi gian gidi han va thoi gian bao vé:
- Vi lop loc x=1.0m, ta cé:
toh = 32g10; toy =8gi0
- Voéilop loc x = 1,5m, ta co:
ten = 30,7g10; toy =13,2g10
Két qua thu duoc thé hién trén d6 thi hinh4.4.
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Biéu d6 trong quan giita thai gian va chiéu day 16p loc (v=7.5m/h)

W
u

W
=]

N
5]

I
=]
—
g
*

[y
6]

Thoi gian loc, t

w

Tbv

X

0 0.5 1 15 2 25
Chiéu day 1ép loex. (m)

Hinh 4.4. Biéu d6 twong quan giira thoi gian va chiéu day 16p loc (v=7,5m/h)

3/. Xac dinh thong 56 loc véi van toc V = 10m/h

Trén d6 thi phu thudcSSy/SSe- thdi gian loc t hinh 3.6,ké dudng thing song
song voi tryuc hoanh tai cac diém co tung do SS¢/SSo= 0,34, ta cécac giao cit cua
chung voi truc hoanh dé xac dinh thoi gian bao vé ti(h) vé6i chidu day 16p loc tuong

mg xi(m). Tt d6 xay dung dugc do thi phy thudc x - t nhu ¢ hinh 4.5.

Lam tuong tu nhu dbi véi cac van tée loc v=5m/h va v=7,5m/h, ta c6 cic thong
s0 d6i voi mé hinh:

pro Xo _ LI6 ¢ 53 a*_n_tea 09 1
" xe ™ p* K K 861.16

=0,0902;a"=0,748; 1*=0,86; A*=0,12

D6 thi xdc dinh cac théng s6 loca va b (v = 10 m/h)

1.4
1.2
g !
I
2
0.8
Y
"E‘
= 0.6 -
§
&)

a, tga=n

-5 0 5 10 15 20
Thoi gian bao vé, Tbv, (h)

Hinh 4.5. Do thi xac dinh céac thong s6 loc a va b (v=10m/h)
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Xét trudong hop nghién ctru cu thé, ta co cac thong sb clia nguyén mau:
a=a*=(,748; b= b*=8,3; i=1*=0,86; 1 - A = (1 — A*)=1-0,12=0, 88

Va tinh dugc thoi gian gidi han va thoi gian bao vé:

- Vi 16p loc x= 1.0m:tg, =35,810;tpy =8gi0

- V61 16p loc x = 1,5m:tgh = 21,4g10;tey =13g10

Két qua thu duoc ddi véi te do loc v =10m/h thé hién trén d6 thi hinh 4.6.

Biéu d6 twong quan gitra thoi gian va chiéu day 16p loc (v=10m/h)

=3
o

[95]
6y}

W
(=]

N
wm

Thai gian loc, (t)

=
wu

[y
=]

u

(=]

0 0.5 1 1.5 2 25

Chiéu day lop locx, (m) X

Hinh 4.6. Biéu d6 twong quan gitra thoi gian va chiéu day 16p loc (v=10m/h)
Tir cac két qua tinh toan c6 thé théng ké dugc cac thong sb cua qua trinh loc
vat lieuj ODM-2F véi nhirng toc d6 loc khac nhau nhu & bang 4.1.
Bang 4.1.Thong sb loc v6i van tde loc khac nhau (d6i véi ODM-2F)

TT Thong s6 loc Van tdc loc, v (m/h)
5 7,5 10

1 [Chiéu day 16p vat lidu loc x (mm) 1700 1700 1700
2 [Kich thuéc hat vat li¢u loc (mm) 0,8-1,2 0,8-1,2 | 0,8-1,2
3 |Théng sb loc a 0,962 0,862 0,748
4 |Thong s6 loc b (m™) 11,6 9,7 8,3

5 [Thong s6 a/b (m/h) 0,083 0,086 0,0902
5 |Tilé SS®/SS,® 0,34 0,34 0,34
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6 [Hing s6 Xo (phu thudc vao hiéu qua loc) 1,16 1,16 1,06
7 |Hiang s6 K (phu thudc vao hiéu qua loc) 1,18 1,18 1,16
8 [Ton that don vi, io 0,80 0,83 0,86
9 [I-A 0,80 0,84 0,88
10 [Thoi gian loc ti vu tw (h) 16 15,5 15

4/. Lva chon thoi gian chu ky loc ODM-2F.
Tu 6 liéu trong bang 4.1 xay dung duoc dd thi phu thudc gitra van tde loc va

thoi gian t6i vu(thoi gian chu ky loc (T) 14y bang thoi gian tdi vu (Tw)) nhu hinh 4.7.

Bxai thy quan hé phu thue van toc loc - thad gian loc f0f wu

Hinh 4.7. D6 thi phu thudc gitra van tde loc va thoi gian loc tdi wu.

4.1.2 Xdc dinh cdc thong so rira lpc

Céc thong sd rira loc dugc thdng ké tinh toan tai PLIV, két qua dan ra nhu sau:
1/. Lieong nuwéc va thoi gian riva loc, lwong cdn va chiéu day mang cdn bao phii
hat loc véi vén toc loc v = 5m/h

a)Lwong nuwoc va thoi gian riea loc:

Tu két qua thi nghiém & bang 3.14, 3.15 va 3.16, léy vi du bang 3.14, ta co:

- Cuodng d9 rira loc quy= 121/s/m?;

- Thoi gian rira loc: tai)= (ta 1)ttae)tqne))/3 = 18ph

- Khéi lwong nude rira loc: Waany=(Wiiayt Wt Wae)/3 =0,9156m?

b) Lirong cdn va chiéu day mang can boc hat loc ODM-2F:
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- Lwong can lo lung dwoc giwr lai:

Gss = Qm(SS1-SS2) = 8,478x20=169,52 (gSS/ngd)

Trong d6:Qm- luu luong nudc xu ly trong ngay (qua moé hinh), Qm =
nD?/4.24=8,478 m3/ngd; SS1 = 30 mg/l- Ham luong cin SS trong nudc thai dau vao
cot loc; SS>= 10mg/l — lugng can trong nudc thai dau ra cot loc (nudce thai di tai st
dung).

- Lwong can dwoc giir lai tinh doi véi chu ky loc:

Vi chu ky loc nudc kéo dai (16/24) ngay, luong can duoc giit lai dbi voi mdi
chu ky loc sé¢ 1a:

G =169,52x(16/24) = 113 g/chu ky loc (1 chu ky loc T = 16h).

Lay khoi luwong riéng ciia can bang khdi lugng riéng cta nudc, khi d6 ta co
khéi tich can la:

W. = G/p=113/1000 =0,113m’

- Xdc dinh chiéu day can bao phu hat loc:

Lay: (1) Khéi luong riéng cua vat lidu loc: 650 kg/m?; (2) Dién tich bé mat
trung binh cua vat liéu loc: f= 150m?/kg (xem bang 2.4)

Khoi luong vat li¢u loc voi chiéu day H=1,2m la:

Gy = 650 x1,2xSm = 650x1,2x0,07065=55,1 kg (Sm-dién tich cta cot loc, m?)

Té)ng dién tich bé mat cua cac hat vat liéu loc la:

Fen = Gui.f = 55,1x150 = 8266,05 m>

Xéc dinh duoc chiéu day bao phu 16p loc bang:

b= Wc/Fe=0,113/8266,05 ~ 0,0136mm =13,6um

- Xdc dinh vén téc rira loc yéu cau:

Dé ¢6 thé ria loc cho toan b hé bé thi can phai tinh toan van tdc rira cho hat
loc c6 duodng kinh 16n nhét, theo théng sé ki thuit ciia nha san xuit hat c6 duong kinh
16n nhat D=2mm, lya chon: v = 0,72 m3/m?.ph hay v = 12 I/m%s

(720L/m*ph)

5 (10%1/m®)60 s/ph)

= 0,012 (m/s)

Trudce hét phai tinh toan van tdc léng cua hat loc D=2mm, néu gia su ché do

chay tang, va 6 nhdt lam viée & 20°C tra bang la:
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u= 1,003 x 10° m?/s
Theo dinh luat stoke khi d6 cong thuc dugce ap dung:

g(sg,-1)d5 9,81(1,5-1)(2.0x10 %
. — v B __ - —— — 1,08 (m/s)
p 18y 18(1,003x10%)

Kiém tra hé s reynolds, lua chon yéu t6 hinh dang d4 nghién goc canh ¢ =

0.73

_(0,73)(1,08)(2.0x10 %)

r (1,003x107% = 1542

N,

Viéc stir dung dinh luat Stoke cho hé s Reynolds 16n hon 1 1a khéng hop 1.
Do d6 dinh ludt Newton s& dugc sir dung dé xéac dinh van tbc léng & ché do chay qua
do. Boi vi van tdc léng van chua biét, nén can gia sir van tde léng ban dau.. Do dé qua
trinh tinh toan doi hoi 1ap nhiéu lan.

Déi véi van tde gid su ban dau, sir dung sb reynolds nhu ¢ trén tinh toan hé sb
kéo:

c 24 :
= +———
¢ 1542 ' 1542

+ 0.34 = 0,432

Ap dung hé sb kéo, xac dinh van téc léng cua hat

Vo = 22 (g, — Detp = [HRCEIEI0D 0,174 (i)

320,432
Boi vi van tdc ban dau gia sir (1.08 m/s) khong bang v6i van tde tinh toan bang
cong thirc Newton (0.174 m/s), tiép tuc 1an lap thir 2:
bdi voi lan 1ap thu 2, gid st van tde léng 12 0.15 m/s, s Reynolds va hé s6 kéo:

a7 _ [0.733(0,15)(2 ox1o0~ ™)
o (1,.003x107°)

[
[#4]

-
1
A

c 2% _3 0.34 = 0.653
=—+——+ 0.34 = 0.
@7 218 ' 4218

Vo = [a (50, — Dy = [FRECEIEED 0,141 (mfs)

3, 3x0.653
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Tiép tuc lap lan 3, gia sir van tbc léng 1a 0.14 (m/s), sb Reynolds va hé sb kéo:

_ (0,73)(0,14)(2.0x10" %)

N = 203,78

r (1,003x1075)
o [P (ag 1) [FREEEDENED 10,1399 (m/s)
AU ETORA s s | 3xU66Y

Nhu vay két qua van tdc gia thiét (0.14 m/s) va van toc lang tinh toan (0.139
m/s) 1a hop ly
Sau khi xac dinh duge van toc léng cua hat c6 duong kinh 16n nhat 2mm, xac

dinh do Xép cua téng vat liéu loc ¢6 ¢ hat 16n nhat khi rira loc:

0.22 D.22
oc,=(2) 7T _ (2012 _ 4 5a3
\wp /J Loas S

Vay d6 sau gian no cua khoi vat liéu loc khi rira 1a:

L=T— = _—1, % _1,44(m)
= ¥ 18- 1-0,383

Vi d6 xdp khi gidin né cia hat vt liéu loc c6 duong kinh 16n nhat (0.583) 1én

hon d6 rong trung binh cta hat vat liéu (0.5), toan bd buéng loc s€ dugc gian no.

- Xdc dinh ton that qua [6p vat liéu loc khi rua:

Trude tién xéac dinh hé sb Reynolds khi rtra loc:

_ (}:?3}([:':[:']1}(3:[;11[:,-3} o
T omx10% 17,47

Xac dinh hé s kéo Cq.

c 24 _3 0,34 = 2,43
- _|_ _|_ r - r
d 7 17,47 17,47

Dé xé4c dinh ton that qua 16p loc, can liy duong kinh danh nghia trung binh ciia

cac hat vat liéu loc:

d, =./d,d; =/08x2,0 = 1,26 mm
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Viy ton that qua 16p loc la:

1.067

0

1 Lv? 1,067 1 12 00122

= 243
doctd g 0,73 0.5%0.00126 9.81

= 0,79 (m)

2/. Lwong nuéc va thoi gian riea loc, irong cdn va chiéu day mang cdn bao phi hat
loc voi nhitng van toc loc khdc.

Lam tuong ty nhu trén, ta c6 két quéa cho nhirng van tde loc v=7,5m/h va v= 10
m/h ghi ¢ bang 4.2.

Bang 4.2: Lugng nudc, thoi gian ria loc, lugng cén va chiéu day l6p canbao phu hat

loc.
TT | Van toc Thoi gian| Khoi | Khoi tich [Tong dién tich bé Chiéu day
loc Cl{:éyng a0 rualoc, | lugng |cdn gitlr lai,) mat cac hat loc |can boc hat
v(m/h) riza loc, t (phut) | nuéce rira | W, (m?) (m) loc, 6 (um)
qo(l/sm?) loc, W;
(m?)
1 5 12 18 0,9156 0,113 | 8266,058266,05 13,6
2 7,5 12 17,5 0,8902 | 0,1095 8266,05 13,2
3 10 12 16 0,8139 0,106 12,8

4.1.3 Xdc dinh cdc dich vu, nhu cdu ding nwéc va cong suit cip nwéc trong dé thi.
1/. Dich vu cdrp nuwoc trong do thi.

C6 thé xac duoc cac nhu cau dich vu cép nudc trong do thi theo cac qui dinh vé
tiéu chuan cip nudc sinh hoat, cong nghiép, cac cong trinh thé duc thé thao, tu6i cong
vién cdy xanh, san golf va ké thira cac két qua nghién ctru di trude cual.L.Chu et.al.
2004 vé nudc doi xi tiéu, Jack et. Al., 1987 vé& nude lam mat cong nghiép. ..

Nhu cau céc dich vu cap nudc trong do thi dan ra & bang 4.3 va 4.4.

Bang 4.3. Nhu cau cho céac dich vu cép nudc trong do thi loai III tro 1€n

TT Dich vu cip nudc Khéi luong Don vi Ghi cha ngudn
A | Nudc cap cho sinh hoat Qsh=qoN Jo, I/ngudi/ngd; LAy qo,

tinh trén dau ngudi Qsn, m¥/ngd | TCXDVN 33:2006
B | Nudc phuc vu cong cong Qi=kiqoN  |qo, I/nguodi/ngd; Lay ki= 10%,
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(tudi cdy, rua dudng, Qi, m*/ngd TCXDVN 33:2006
CC..)
C | Nuoc cong nghi¢p dich Q2=k2qoN  |qo, I/nguoi/ngd; Lay ko= 10%,
vu trong d6 thi Q2, m*/ngd TCXDVN 33:2006
D | Nuéc cho khu cong| Q3= F.qoen) Qo(en)- m*/ha; F- dién tich, ha
nghiép Qs, m*/ngd
E | Nudc doi toilet Qs=kaqoN  |qo, I/nguoi/ngd;|  Lay ka =30%,
Q4, m’/ngd J.I.Chu et.al., 2004
F | Nudc ro ri trong hé théng | Qs=ks(QutQi | Qs, m*ngd | Liy ks =20+ 25%,
cip nudc +Q2+Q3) TCXDVN 33:2006
G | Nudc cho yéu cau riéng| Qs=Ks(Qsh+ | Qs m*/ngd Lay ke>7+8%
cia nha may xu ly nudc | Qi+Q2+Qs3+Qs) TCXDVN 33:2006
H | Nuéc tudi cong vién cdy | Q7=[Ai]lqu | qu, m*/m?ngd qe> 3
xanh Q7, m’/ngd TCXDVN 33:2006
[ | Nudc tudisan golf vacac | Qs=[Az2]qe | qu=m’/m’.ngd Lay qo>5
cong trinh thé thao Qs, m*/ngd | TCXDVN 33:2006
J | Mudc lam mat cong | G=[A3]qeks | qen,m*/ha.ngd Lay K7=60%,
nghiép G, m’/ngd Jack et. Al., 1987
Bang 4.4. Nhu cau cho céc dich vu cip nudc trong do thi loai IV va V
TT Dich vu cip nudc Khbi luong Don vi Ghi chu ngudn
A | Nuéde cép cho sinh hoat Qsi=qoN Jo, I/ngudi/ngd;) TCXDVN 33:2006
tinh trén dau ngudi Qsh, m*/ngd
B | Nudc cho dich vu db thi Qi=kiqoN  |qo, I/ngudi/ngd;|  Liy ki=10%,
(twdi cdy, raa duodng, Qi, m’/ngd | TCXDVN 33:2006
CO)
C | Nuoc cong nghiép dich Q2=k2qoN  |qo, I/nguoi/ngd; Lay ko= 5%(*),
vu trong do6 thi Q2, m’/ngd TCXDVN 33:2006
E | Nudc doi toilet Qs=kaqoN  |qo, I/ngudi/ngd;|  Lay ks =30%,
Q4, m*/ngd J.1.Chu et.al., 2004
F | Nu6c 10 ri trong hé | Qs=ks(QutQ Qs, m’/ngd Lay ks = 20%
thng cip nude Q) TCXDVN 33:2006
G | Nué6c cho yéu cau tiéng | Qs=ke(QutQi | Qs m¥/ngd Lay ke=10%
cua nha may xu ly nudc Q2+Qs) TCXDVN 33:2006
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Ghi chu: (*) - Thir tw C (nudc cong nghiép dich vu trong do thi) ¢ bang 2.2 do tac gia
ludn én dé xudt tinh dén nam 2030 va tam nhin dén nam 2050.
2/.Nhu cdu ding mede tdi sir dung trong do thi
Nhu cau ding nudc tai sir dung trong do thi duge dé cap t6i trong luan an gom:
(1)Nhu ciu dung nudc cong cong dé tudi ciy, rira duong, chira chay, tudi ciy cong
trinh; (2)nhu cu dung nudc sinh hoat dé vé sinh nha ctra, doi xi tiéu.va (3)nhu ciu
dung nudc cho dich vu cong nghiép trong d6 thi nhu nudc thuong mai, nude st dung
trong cc qui trinh san xuat tai cac cao ¢, van phong ...
Tir s6 liéu liét ké trong bang 4.3 va 4.4, c¢6 thé xay dung dugc cong thirc tinh
toan nhu cau ding nudc khong cho an uéng trong d6 thi nhu sau:
e Déi v6i do thi loai ddc biét, loai I, 11, I11, khu du lich va nghi mat:
Qendtaisd) = Q1HQ2+Q4+Qs = kiqoN+kaqoN+kaqoN+ks(ki+ kat+ka)qoN =
= [kitkotkatks(ki+kotks)]qoN = 0,6125qoN 4.1)
Trong d6: ki, ka, ke ks.cac hé sb 1dy theo chi ddn & cot ghi chu ngudn cua bang
4.3.
o Di voi do thi loai IV va V:
Qendtv,isd) = Q1+Q2+Q4+Qs= kiqoN+koqoN+kaqoN+ks(ki+kot+ks)qoN =
= [kit+katka +ks(kit+katks)]qoN= 0,54q,N (4.2).
Trong d6: ki, ko, ka ks-cac hé s 1dy theo chi din ¢ cot ghi chii ngudn cia bang

4.4.

3/. So do tong thé vé can bang cdp thoadt nwée dé thi

Tt sd liéu tinh toan céc dich vu cép nudc bang (4.3) ddi v6i d6 thi loai 111 tr&
1én va bang (4.4) dbi véi @6 thi loai IV va V, c6 thé tinh toan cong suit cip nudc do
thi va nha may nudc trong cac trudng hop c6 va khong co tai st dung nude thai, dong
thoi tinh toan luu lugng thoat nudce va xa thai vao ngudn tiép nhan. Tir d6 xdy dung

duoc so dd tong thé can bang cip thoat nude do thi nhu ¢ hinh 4.8.
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Tir nguon nude tw nhién Tir nguon nude thai

Quomn(imam) =0,9173qoN Qumn(iiztsd) =0,663qoN

Qnmn(av,nny= 0,942q0N Qnmn(v.tsd) =0,576 qoN
Qumnamn = 0,91739qoN+0,663qoN = 1,58025q0N(

\V Qunmnav) =0,942qoN+0,576q.N= 1,518qo
Qendt(m,nn=0,8575q0N Qendramsdy=0,6125q0N
Qcndt(1v,nm)= 0,84qoN Qendt (v 1sa= 0,54qoN
Qenatm=0,8575qoN+0,6125q.N=1,47q.N (
Qcnativy= 0,84qoN+0,54qoN =1,38qoN

Q’xaay  =0,0425q0N

Q’xaav)= 0,02qoN
Qntatam=0,8Qcnatamy=1,176qoN Q/xaam=0,521qoN
Qnwatavy= 0,8xQendrarvy = 1,104q0N Q/xaavy= 0,504qoN
Hinh 4.8: So dd can bang cap thoat nudc tong thé d6 thi
Ghi chii: qo- tiéu chudn cap nude, lit/nguoi/ngd: N — dan soé tinh todn, nguoi; NMN- Nha mdy
xit Iy cdp nwée tie nguon; XLNT- Nha mdy/tram xiv Iy nueée thai dé thi; Tr.L- Tram loc nude

khir b6 sung SS va mui nueée thdi tdi sir dung; — = = — Hé thong tdi sir dung nuede thai;

H¢ thong cap nudc an uong va sinh hoat tie nguon cap nuoc ty nhién

Ngoai ra nudc thai tai su dung s€ duoc cép dén céc cong trinh dich vu d6 thi
khac nhau, dudng 6ng din nude phai thiét ké 02 duong dng: (1) Mot duong dng dung
nuéce in udng va tim rira va (2) Mot dudng 6ng khac dung cho muc dich tai sir dung
d6 thi nhu (doi toa 1ét, rira san nha, tudi cay, rua duong, chira chay va san vuon nodi
bd). Kich thudc duong dng lay bang nhau phai dugc tinh toan trén co sd cong suit Vs

lru lwong toi da ngay.
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4.1.4 Qui trinh tinh todn thiét ké cong trinh loc.
Tir két qua téng hop, phan tich 1y thuyét va tinh toan sd liéu thuc nghiém, luin an
d8é xuét qui trinh tinh toan thiét ké cong trinh loc ODM-2F nhu sau:
1/. Xac dinh nhu cau ding nwéc tdi sir dung trong do thi.
Tuy theo tinh chét va qui mé d6 thi (hodc khu d6 thi) ma lya chon cong thirc phu
hop dé xac dinh nhu ciu ding nuéc tai sir dung:
e D6 thi loai dac biét, loai I, II, III, khu du lich va nghi méat theo cong thic 4.1:
Qendt(uisd)=0,625qoN
¢ D6 thi loai IV va V theo cong thuc 4.2:
Qendtv,isd) = 0,54qoN
2/. Chon thoi gian chu ky loc va chiéu day I6p loc:
Dua theo biéu do hinh 4.7, du kién van tdc loc v(m/h) = 5+10m.h = lya chon
Tioc = Tew (h).
Xéc dinh chiéu day x cta 16p loc ODM-2F tng véi thoi gian loc Tiee= Twdi lura

Hoh—Ho b Hoh —ioX
chon theo cong thirc (2.14): Tww = teh =@ Teh o B, 1,36&.9.74-)
Ho.F(A) a iox.F(A) a
th 1 a
=& _ S T.FA
io 1,36 b Ttu ( )

2
Trongdo: , - {dth =1,36
d20

Hen =2,0+2,2m — ton that loc gi61 han cho phép bé loc lam viéc binh thuong;

Ho =10.x

Io- d6 dbc thuy luc ban dau, léy i, = 0,8+ 1,1 (trong gidi han tbc do loc v=5 -
10m/h)

Biét gia tri 1-A tir bang (4.1), c6 thé xac dinh duoc F(A) dya theo bang (2.6).
3/. Xac dinh dién tich loc:

F=Q/v m?

Trong d6: Q- luu luong nude thai tai st dung khong cho an udng trong do thi,
m’/h;

v — van toc loc, m/h.

4/, Xac dinh sé cong trinh loc:
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n=V\F
Trong d6: F — tong dién tich cila cac cong trinh loc.
5/. Kiém tra toc dé loc tang cuong:

<10 m/h

Vic= v

6/. Tinh todn cdc hé thong phan phoi nwéce loc va riva loc:

Tinh toan cac hé théng phan phdi loc va ria loc tién hanh theo phuong phap
dugc gidi thiéu trong tai li¢u[6, 27].
4.3 Ung dung két qua nghién ctru d6i véi khu d6 thi huyén Pan Phwong, TP Ha
Noi.
4.3.1 Mo ta tram xwr ly nwoc thdi sinh hoat.
1/. Sor d6 ddy chuyén cong nghé tram XLNT hién co:

So dd day chuyén coéng nghé gi6i thiéu & hinh 4.10 c6 cong suit Q =
150m3/ngd[9].

Nudc thai tir khu nha an Nudc thai tir cac khu khac
v v
Bé tich m& Bé ty hoai
v
Réc thai bo theo CTR Song chin rac
v
Be thu T Nude vé b thu
N - N\ v
/ * \ Bélangl | _______________ ,
. . + E
/ \ Bé aeroten €« — ——. = i
/'____D.‘:.G_Tn_________; v I '
b Qusa) =51,88%Qxint | 214 I E
N = 51,88%x150 \ Belangll L ____ >
,:=77.8\1m3/ngd o =ik A= i :
e e ! 5 ~ : :
I / /7 Béchuatrung gian ™| [ :
Cong doan xwly - / 7 \ i !
ning cao nuée thai l / '\ . *7 N L AR AN -
de tai sir dung cho 4—L~ - Bélocndityra _ fopn  BEnénbun
\ cac dich vu do thi / — T — — fommmmmmmmoe Vo
i) - A e _____
. . Khir triing bing Uy | Ht bin dinh ky |

\ / L
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Nguon tiép nhan

\Dé xuit cong doan xir Iy nang cao Cong doan xu ly triét

dé[9]
Hinh 4.10: So d6 day chuyén cong nghé xir 1y nuée thai sinh hoat
huyén Dan Phugng, TP Ha N6i(Q = 150 m*/ngd)[9]
2/. Chat lwong nuoc dau vao, dau ra:
Bang 4.5. chit luong nudc dau vao, dau ra tram XLNTsinh hoat khu d6 thi
huyén Pan Phuong, TP Ha Noi

TT | Cac chitiéu chat luong | Ponvi | Pau Dau ra
nudce vao Dao |QCVN 14/2008/BTNMT,
dong loai A

1 |SS mg/1 100 | 20+65 50

2 | BODs mg/l 50 | 22+32 30

3 |COD mg/1 150 | 22+62 50

4 | Amoni —NH4 mg/1 10 2+3,5 3,5

5 | Kjeldahl Nitrogen, TKN mg/1 40 12+16 14

4.3.2 Dé xudt ddy chuyén céng nghé xir Iy ndng cao nuwéc thi.

- Nurde di rira bpe (rira nginge)

Nurée thai Suc khi L)
L J L -
Cing trinh xir 1y Ciong trinh Hing Cong trinh bpe Cang trinh khnr Bé chira mirde i Bé chira nurde nira
sinh hoc MBBER béc 111 DDM-2F tring i dumg lpc
| i
i U — Tram bomm nurde
- - ] 5 thi sir dung
(| Hit bim dinh k |- | Bé nén bim |- d s Lsnghl::rm: b | s = T g ®
" Mang i cap i
" — i bt murde B s dung
-y e e : .
Nurdie wit bé thu Céng trinh d3 co

Hinh 4.11. So d6 day chuyén cong nghé tram xir Iy ning cao nudc thai dé tai sir dung

khong cho an udng trong khu d6 thi huyén Pan Phuong, TP Ha Noi.
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So d6 hinh 3.1 c6 thé duoc trién khai nhu ¢ xem hinh 4.11 dé xir Iy nang cao cho muc

dich cap nudc tai st dung trong khu d6 thi, huyén Pan Phuong

4.3.3 Tinh todn thiét ké cdc cong trinh trong diy chuyén cong nghé xiv Iy ning cao
nwdc thdi .
1/. Nhu cau dimg nuwde va cong sudt tram ning cao nude thdi.

a) Nhu cau dimg nuwée cho muc dich khéng cho an uong:

St dung cong thic 4.3 (Qenatan= 1,47qoN ), cong thirc 4.2
(Qendatam,i=0,6125qoN) xac dinh dugc luong nude tai st dung (twong ing véi lugng
nudce thai cua khu do thi huyén DPan Phuong Qxinidpy=150m3/ngd):

Qendtq, sy = (0,6125q0Nx150/1,47q0N) = 62,5 m*/ngd

b) Céng sudt ciia tram xit Iy ndng cao nwéc thai:

Str dung cong thuc 4.5 (Qumnam= 1,58025q0N), cong thuc 4.8 (Qumnamut)y =
0,655qoN) xé4c dinh dugc cong suat tram xir Iy ning cao nudc thai twong ing véi tram
xur 1y nudce thai khu do6 thi huyén Dan Phuong:

Qumnq, 1= [0,655qoNx150x1,2)/1,58025q,N] = 77,82m*/ngd

Trong d6: Ke = 1,2 — hé s6 khong diéu hoa chung.

qo- tiéu chuan cdp nudce tinh trén dau ngudi, Unguoi.ngd;

N — dan sb tinh toan ctia khu dan cu, nguoi.

Q=150 m*/ngd - cong suat cua tram XLNT khu dé thi huyén Pan Phuong
2/. Tinh todn céng trinh lang radial:

Chon: Chiéu cao 1am viéc H = 1,2m; hiéu qua léng E = 60%.

Xéc dinh: W = Quysa).xt = 77,82x2,5/24 = §,1 (4.9)

Trong d6:

Quisay CONg sudt tram xur Iy ning cao nude thai, m3/ngd;

t = Thoi gian léng nude dé dat hiéu qua E = 60%: t = 2,5h;

Léy H = 1,2m, chon 2 bé:

Ban kinh cta bé: W/N = tHR=8,1/2 & R = 4,05/(3.14x1.2) ~1,1m.

Thé tich ngin chira cin xac dinh theo cong thirc:

CoQET _ 50x77,82x60%.2 L

3

© (100—p).1000.1000>N  (100—98).1000.1000.1,2 _

Trong do:
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Co= 50 mg/1 (bang 3.4, chuong 3);

Q = Qumnan.try) = 77,82 m3/ngd;

E = 60% - hiéu qua lang;

T <2 ngay — thoi gian tich iy can;

P = 98% - 40 4m cua can;

vy — trong luong thé tich cta can, y= 1t/m?;

N - sb bé ling.

Chiéu cao 16p can: he=0,1/(mR?) = 0,1/(3,14.1,1%)=0,026m.
Béng 4.6: Kich thudc cua cong trinh ling.

Kich thudc cong trinh (m) Ghi chu
S6 lugng| Duodng | Chiéu cao | Chiéu cao | Chiéu cao | Chiéu cao
bé kinh D [lam viéc Hy|chtra cin he| du trit, ha | x4y dung
(m) (m) (m) (m) Hxa (m)
2 1,1 1,2 0,026 0,3 1,55

3/. Céng trinh xit Iy sinh hoc gia thé di dong (MBBR):

a) Xdc dinh cong sudt thiét ké:

Qwmser = 77.82m’/ngd.

b) Xac dinh khoi lwong can BOD va NH4 can khir:

Khéi lugng BOD can khir trong ngay:

Ghod = (30-10)mg/1x77,81 m3/ngd = 1556,2 g/ngd = 1,56kg/ngd

- SS, = 30 mg/l — ham lwong BODs ddu vao ldy bang tiéu chudn xa thai loai A
(bang 2.1);

- SS¢= 10 mg/1 - ham lugng BODs nudc tai st dung trong do thi.

Khéi lugng NHa can khir trong ngay:

Dnus= (5-3)mg/1x77,81m3/ngd = 155,6 g/ngd = 0,1556kg/ngd

- NHu(o) = 5mg/l — ham luong NH. dau vao lay theo bang 2.1;

- NHa) = 3mg/l — ham lugng NH4 trong nude tai sit dung cho muc dich khong
cho an udng trong dé thi.

Téng khdi lwong cin can khir trong ngay:

G = Good + Gnus = 1,56 + 0,1556 = 1,7156 kg/ngay.
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c)Xac dinh kich thuoc cua cong trinh MBBR:
Lua chon tai trong BOD va NHa: go= 1,0+1,4 kg/m3/ngd (bang 1.5, chuong 1)

- Dung tich can lo ling dugc tao ra trong cong trinh MBBR:
W= G/(qo) = 1,7156/(1,2) = 1,44m?

- B6i véi ngan thiéu khi, chon thoi gian lvu nudce t = 1-2h (chon t =1,5h). Dung

Winbbr = 1,5Q/24 = 1,5x77,81/24 = 4,86 m*

- Péi véi ngan hiéu khi, chon thoi gian luu nude t = 3.5-4.5h (chon t =4h).

Dung tich 1am viéc ciia ngan hiéu khictia cong trinh MBBR:

Wbbr = 4Q/24 = 4x77,81/24 = 12,96 m®

bang:

- Chon Chiéu sau lam viéc H = 2,0m, tinh dugc kich thudc cta cong trinh

Ngan hiéu khi: WxLxH = 1x6.5x2 = 13 m?
Ngian thiéu khi: WxLxH = 1x2.5x2 = 5 m’

= D=1,25m
Bang 4.7: Két qua tinh toan thiét ké cong trinh MBBR

Chiéu cao (m) Dung tich |Dung tich |Thoi gian| Khéi luong
So bé WxL (m) | Lam | Dy | Xay |lam viéc cua] Gia thé | luu nude| can duoc tao

(bé) viéc ftrit Hof dung | bé(m®) | MBBR | t, (h) raW,

H, Hxd (m?) ( m*/ngd)
02 1x6 (oxic) | 2,0 | 0,5 | 2,5 13 (oxic) 30%W 1,5h 1,44
1x2.5 5 (anoxic) (anoxic)
(anoxic) 4h
(oxic)

d)Xdc dinh leu lwong khi can cap:
Lua chon hé s thé tich oxy can thiét dé xir Iy BOD (A) [106]: 0.5~0.7 (0.6)

Luu lugng Oxy can cap dé xir Iy BOD la:

- OD1=(30-10)mg/1x77,81 m*/ngdxA = 1440 g/ngd = 1,44 kgOa/ngd

Luu luong Oxy st dung cho qué trinh hé hip nédi bao (B) trén thong sb
MLVSS [106]: 0.05~0.15 chon 0.1
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Gia st MLSS hoat dong cua bé 1a: 3000 mg/l, MLVSS = MLSSx0.8 = 2400
(mg/1)

Luu lugng Oxy can thiét la:

- OD2 = MLVSSxB =2400x0.1= 240 kgO»/d

Luu lwong Oxy can thiét cho qué trinh Nitrat hoa: 4.57, khdi luong NH4+ can
khtr 1a 2 mg/1.

Luu lugng Oxy can thiét 1a:

- OD3 = CxCnxQx102 = 4.57x2x77.81x103 =0.731 kgO»/d

Téng lugng khi can cip cho cong trinh xir 1y sinh hoc MBBR 1a:

ODT = OD1+0OD2+0D3 = 1.44+240+0.731=242.171 kgO-/d

Tuong Gng v6i may thdi khi luu luong 3 Nm?/phut

4/. Tinh toan cong trinh loc ODM-2F':

a) Xdc dinh cong sudt thiét ké:

QiocopM-2F) =77,82m>/ngd

b)Xac dinh cac thong 6 loc:

Tt bang 4.1 v6i van tde loc 'V ¢6 thé lua chon duge cac thong sb thiét ké dé
lya chon thoi gian loc. Vi du: v= 6m/h, ta c6 cac thong sb loc: a=0,86; b =10,5; a/b=
0,082; X~=1,16; K =1,18; i, = 0,83. 1-A = 0,84, thoi gian loc Tw = 15,7h (cac gia tri
lay theo cach noi suy)

Thot gian chu ky loc cling ¢ thé xac dinh duoc theo dd thi phu thudc gitra tde
do loc va chu ky loc tdi wu nhu & hinh 4.3.

¢) Xac dinh chiéu day I6p loc can thiét.

th_Ho b th_ioX b
Cho Tipe = Tw=tgh=¢ ——— —x=1,36 —————.—x
loc tu gh @ H0~F(A) a iOX.F(A) a
H
x=gh 13 pay=2 L 980 5007 241 061=18m
ip, L36D 0,83 1,3610,5

Trong d6: 1-A=0,84 =» A =0,17. Theo bang 2.6, ta c6 F(A)=0,7.
¢) Tinh todn thiét ké céng trinh loc ODM-2F:
- Xac dinh dién tich loc:

F =Q/N=77,82/6 = 13,97m?
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Trong do6:

Q =77,82m?*/ngd — Iuu luong nudce thai 1én cong trinh loc ODM-2F;

v = 6m/h — van tdc loc.

- Xdc dinh s6 cong trinh can thiét:
_ 1 -1 ~
N= VJF=11397~2.

Kiém tra toc do tang cudng: vic = v N

Chon lai s8 bé loc 12 n = 3. Khi d6 vie = 6%:

- Xac dinh kich thudc cua cong trinh loc:

DZ\/ Q _\/4x77,82 ~235m

v, \314x6x3

- Xdec dinh chiéu cao xdy dwng cong trinh:

:6L:12>10m/h
2-1

9m/h < 10m/h dat yéu cau.

Hxda = Has + Hi + H2 + Hge = 0,7+1,8+1,2+0,3 = 4,0m.

d) Tinh toan thiét ké hé thong phdn phoi nude loc va rira loc:

Thuc hién theo tai liéu hién hanh.

Két qua tinh toan bé loc ODM-2F thdng ké & bang 4.8.

thai
Kich thudc, m Thoéng s6 rira loc
Qu  |S6 b& Puong Chiéu cao
(m*/ngd) kinh, [L&p dd,[Lop loc|Lop nudeDuy trit,| X4y dung,| T: qr W:
D Hao H, H» Hat Hxi, |(phat)| (I/sm?) | (m?
77,82 3 2,35 0,7 1,8 1,2 0,3 4,0 17 14 7,48

5/. Tinh todn thiét ké bé khir trimg:

phut.

Dung tich cong trinh khir truing dugc tinh toan véi thoi gian phan Gng t = 30

Wie= t.Q =[77,82/(24.60)].30 = 1,62m>
Trong d6:

t — thoi gian luu nude trong cong trinh khir trung, t = 30 phut = 1/2h;

Q — Luu lwong nudce can khir tring, m/h
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Thiét ké 02 cong trinh khir trang suc khi ozon H = 1,5m, véi dudng kinh D =
0,83m
Bang 4.9. Kich thuéc cong trinh khir trung bang ozon.

SO liéu dau vao Kich thudc cong trinh

Qtrl, (m*/ ngd)|tsk, (phut)| Wi, (m®)| S6bé | D, (m) | Ha (m) | Haw(m) | Hya, (m)

77,82 30 1,62 02 0,83 1,5 0,5 2.0

6/. Lwa chon khu xur ly nang cao nuoc thdi tai

Dién tich tram xur Iy ning cao nudc thai: V6i qui md Q = 77,81.m%/ngd, cin cu
theo bang 15.2 cua tai 1i€u[23], lya chon F = 0,25 +1 ha.

Tran xir Iy ndng cao nudc thai kién nghi nén xay dung bén canh hodc gan voi
tram XLNTTT.

4.4 Panh gia loi ich kinh té, méi trwomg ciia giai phap xir Iy nang cao nwéc thai
va tai sitr dung cho muc dich cip nwéc tai sit dung trong dé thi.

4.4.1 Khdi todn kinh té xir Iy ndng cao nwéc thdi.

1/. Kinh phi dau tw xdy dung tram xit Iy ndng cao nuwde thdi:

Dinh muc dy toan cap thoat nude (Ban hanh theo quyét dinh sé 451/QD-BXD
ngay 21/04/2015 cua B§ Xay Dung). Theo tinh toadn so bg gid thanh xay dung cac
cong trinh tinh theo m? nuéc thai ghi & bang 4.10.

Bang 4.10. Cong suat von dau tu xay dung theo QP s6 451/QD-BXD
ngay 21/04/2015 cua By Xay Dung

TT Cong suit nha may/tram XLNT, Q Cong suit von dau tu, Ga
(m?/ngd) (Triéu ddng/m>/ngd)

1 <2000 23

2 2.000 + 5.000 20+23

3 5.000 +< 10 000 18 +20

4 10 000 +< 30 000 16 + 18

5 30 000 < 100 000 15+16

6 100 000 +< 200 000 10+13

7 200 000 +< 300 000 6+10
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Cong suit tram xir 1y ning cao nudc thai dé tai sir dung Q = 77,81 m3/ngd.

Vén dau tu xdy dung tram xur 1y theo QD s 451/QD-BXD ngay 21/04/2015:
G=G4.Q = 23x77,81 = 1,789,630,000 VND (Béng chli: mot ty bay tram tdm muoi
chin triéu sau trim ba muoi nghin dong chén).

T bang 1,2 phu luc VIII co téng gia tri dau tu cia tram xw Iy nudc thai tam
tinh 1a: 1,568,832,128 VND (Bing chir: Mot ty nim trim sdu mudi tim nghin tdm
trim ba muoi hai nghin mot trim hai muoi tim dong chin) va suit dau tu cho 1m?
nude thai s& 1a: 20,113,232 VND (Bang chit: Hai muoi triéu mot trim mudi ba nghin
hai trim ba muoi hai nghin déng chan).

So sanh voi sudt dau tu theo Quyét dinh s6 451/0P-BXD ngay 21 thing 4 nam
2015 ciia B Xdy dung vé Cong sudt von dau tw xdy dung va mirc chi phi xir Iy mede
thai sinh hoat, cho tram xur Iy c6ng sudt nhé hon 2000m3/ngd 1a: 23,000,000 VND
(Bang chit: Hai muoi ba triéu dong chan), nhu vay vén dau tu cac cong trinh trong
luan 4n thap hon suit dau tu ciia B6 Xay dung.

Tt bang 5 phu luc VIII c6 dugc chi phi van hanh tram x& 1y nudc thai 1a: 3,719
VNP/m? (Bing chir: Ba nghin bay trim mudi chin dong), so sanh véi quyét dinh sb
45/QD-BXD, chi phi quan 1y van hanh tram c6 cong suat nho hon 2000m?/ngd va
nudc sau xu ly dat cot A theo QCVN 14:2008/BTNMT la: 7,700 — 9,350 déng. Nhu
vay chi phi van hanh ctia tram xtr Iy nude thai thdp hon so v6i quyét dinh sé 451/QD-
BXD

Tir suat dau tu va chi phi van hanh bao dudng cho 1m? nudc thai co thé thiy
rﬁng bé loc vt liéu loc ODM-2F ngoai c6 hi€u qua loc cao thi suét dau tu va chi phi
van hanh déu thap
4.4.2 Loi ich kinh té va méi truong.

Tai st dung nudc thai trong do thi mang lai cac loi ich: (1)Tiét kiém khdi
lugng nudc sach va nudc khai thac tir nguén tu nhién xuéng téi 41,7%ddi véi do thi
loai III tré 1én va ~ 38,9% ddi v6i d6 thi loai IV va V (diéu d6 dic biét quan trong dbi
v6i nhitng d6 thi thiéu ngudn nudc dé phat trién); (2) Giam duoc luong nude xa thai
1én t6i 52,1% di v6i cac do thi loai IIT tré 1én va ~ 50,7% d6i voi cac d6 thi loai IV

tré xuong; va (3)Viéc giam xa thai sé tao dicu kiéncho sy x4o tron pha loang cling nhu
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kha nang tu 1am sach cua nguén tiép nhén duoc tot hon va do do cong tac bao vé moi
truong ciing hi€u qua hon.

Nhu viy, nhitng tinh hudng xdy ra khi c6 tai st dung nuéc trong do thi 1a tiét
kiém kinh té béng viéc gidm khai thac dé bao ton nguén nudc tuy nhién, tao ra nhiing

diéu kién thuén loi dé bao vé moi trudng va phat trién do thi bén virng.

4.5 Ban luan
4.5.1 Ban ludn vé két qud nghién civu thwe nghi¢m trén mé hinh loc ODM-2F.

Khi cho nuéc di qua 16p vat li€u loc dang hat (cat, séi, than hoat tinh, vat li¢u
da nang ODM-2F,...) ban dau vai toe do nho, cac hat can trong nudc tiép x0ic véi bé
mat hat loc ¢ 16p trén cung va bi gitt lai ¢ do, dan dan tao thanh mot mang can bao
boc hat vat liéu loc. Bé day mang can tang dﬁn, cAu trac trd nén khong bén virng, hon
nita khi khe rong giita cac hat vat liéu loc bi thu hep, dudi tac dong cua luc thuy dong,
Iuc dinh két khong da kha nang gitt mang can ¢ lai, chung bi tach ra khoi bé mat hat
vat lidu loc va bi day sau vao 16p loc phia dudi. O day luc dinh két 16n hon lyc thuy
dong nén cac hat cén lai bi dinh két vao bé mit hat vat liéu loc méi.

Két qua nghién ctru thuc nghiém trén hinh 4.3 thé hién d6 thi phan b can theo
chiéu day 16p loc. Mdi duong cong thé hién ham luong cin ¢ mdi thoi diém khac
nhau t|< <... < t, ...Cac dudng cong cho thiy, ham luong cin trong nudc giam rat
nhanh theo chiéu day 16p loc. Pa s6 cac hat can bi giir lai ngay & cac 16p loc phia
trén, lic nay qua trinh dinh két cdn vao bé mat hat vat liéu loc loc 1a cha yéu. Sau do,
do lyc dinh két giam, luc thiy dong ting ma cac hat cin bi ddy sau xubng cac 16p loc
phia duéi. Khi chiéu day 16p bdo hoa cin ting 1én xap xichiéu day 16p loc (vi du x =
1600mm), thi 16p loc khong con kha ning giir thém cin. Khi d6, ham luong cin ¢ dau
vao va & dau ra 16p loc bang nhau.

Két qua nghién ctru & cac hinh 4.4 thé hién d6 thi twong quan giita ndng do cin
trong nudc loc va thoi gian bao vé 16p loc. Trong khoang thoi gian tir t; dén to,
nuée loc ¢6 ndng d6 cin khong ddi, sau do ting 1én nhanh. Goi thoi gian t; 13 thoi
gian loc hiéu qua, thi mdi chiéu sau 16p loc s€ c6 mot thoi gian loc hiéu qua tuong
mg. Bing két qua thi nghiém véi chiéu day 16p loc X > 1,6m cho thoi gian loc hiéu

quala T > 15 gio.
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Dé4i v6i ton that loc, két qua thi nghiém ciing cho thy, su bién d6i twong tu
nhu sy bién d6i néng dd can trong nudc loc: Ton thét loc cang 16n ¢ nhitng do sau loc
cang 16n va tang theo thoi gian loc. O do sdu X = 1,6m cho ton gidi han 1a Hen = 2,0m.

Nhu vay, két qua thi nghiém loc nudc qua 16p vat liéu loc da naing ODM-2F i
hoan toan phu hop véi qui luat loc nude qua 16p vat liéu loc dang hat.

4.5.2 Ban ludn vé cdc cong trinh xiv Iy ning cao dé tdi siv dung nwéc thdi trong do
thi

Céc tng dung tai sir dung nudc thai duge dua trén cac chi tiéu can xir Iy va
mirc d6 xir 1y d6i voi hé théng, ngoai ra thach thie d6i voi cac cong nghé xir Iy nude
thai tai sir dung rat 16n boi vi (1) muc tiéu chat luong nudc dau ra nghiém ngit hon,
(2) chét luong dau ra s& khac nhau dé dap ung vai nhiéu loai tmg dung, va (3) phai
dam bao yéu t6 moi truong dich t& nham bao vé strc khoe cong déng. O diéu kién Viét
Nam nudce thai sau xir Iy thuong sé dat muc B hoac A theo QCVN 14:2008/BTNMT,
cac cong nghé xtr Iy sinh hoc nhu trinh bay & chuong II két hop véi cac cong nghé loc
déu phu hop véi chat lugng nudce loai B, tuy nhién ddi véi nude da dat loai A, c6 thé
khong can bo sung thém cong nghé xir 1y sinh hoc. Ngoai ra, d6i v6i nudc thai da dat
loai A tuy theo cac muc dich loai bo cac thanh phén khéac nhau con lai trong nudc thai
tai str dung theo yéu cau ctia tng dung c6 thé tiép tuc ap dung cac phuong phap xu Iy
nang cao nhu loc, tuyén ndi, hap phy, trao doi ion ... Cac phuong phap nay déu co thé
ap dung dé loai bo cac thanh phan chét lo limg, chit hoa tan, chat hitu co va dinh

dudng & mgt mirc d cao hon.

4.5.3 Ban lugn vé kha nding teng dung cdc két qud nghién civu vao thuc té do thi
Viét Nam

Tai Viét Nam hién chua c6 nhitng du an cu thé vé xir Iy nudc thai dé tai st
dung cho cac muc dich cép nudc tai st dung trong cac do thi, khu dé thi. Nhung da cé
nhirng giai phap xtr 1y nude thai dé bo cap cho cac hd ao trong d6 thi voi muc tao canh
quan mdi trudng va diéu hoa vi khi hau, cip nudc trong xay dung va tudi tiéu trong
noéng nghiép... Trong bdi canh kinh té xi hoi cua dit nude phat trién manh m& doi hoi
nhu cau st dung nudce ting cao, nhung do bién d6i khi hau va thoi tiét cuc doan dang

tac dong bat lgi td1 nguon cung cap, viéc tai st dung nudc thai c6 thé mang lai nhiéu
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loi ich kinh té, xd hoi va méi truong ciing nhu bu duoc phan nao cho nhitng kho khin
vé ngudn cung cip nude. Do do, viéc xir 1y va tai sir dung cho muc dich cip nudc
trong do thi la c6 kha nang ing dung cao.

So d6 xu 1y nang cao nudc thai dé tai st dung cho muc dich cip nudc ria
duong, chita chay, tudi cdy trong d6 thi ¢ hinh 3.1 13 hoan toan c6 thé tng dung vao
thuc té cta cac do thi Viét nam.

Déi v6i cong trinh loc ODM-2F di c6 két qua nghién ctru thyc nghiém va tir d6

da xay dung dugc phuong phap tinh toan trong luan an nay.
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KET LUAN CHUNG VA KIEN NGHI

Két luan chung:

1. Tir nghién ctru tong quan hién trang va su phan tich danh gia céc tiéu chi lya
chon cong nghé, luan an da lya chondugc so d6 day chuyén cong nghé xir 1y nang cao
nudc thai phu hgp voi cac cong trinh don vi:

- Ling bac III (ling dung) dé giam cin lo ling con lai sau xtr Iy bac IL

- Loc vit liéu da ning ODM-2F dé khurcan lo limg trong xtr Iy nang cao nudc
thai.

Nhu vay, so do day chuyén cong nghé xir Iy nang cao nudc thai nhu sau:

Xu ly Bé ling Loc vat liéu da Thiét b

——> sinhhoc| —————> pacqI — > ndngODM-2F——*> | khu

MBBR trung

2. Trén c6 s ly thuyét va bai hoc thuc tién, luan an da xay dung cac mo hinh

loc va tién hanh nghién ctru thuc nghiém xtr Iy nng cao nudc thai sinh hoat d6 thi
pilot ngoai hién truong va xac dinh duogc:

- Céc chi tiéu chat lugng nude va cc thong sb cua qué trinh loc nudc bang
ODM-2F. Tur d6 xay dung dugc mbi quan h¢ phu thudc gitra cac chi tiéu chit luong
nude va thong sé loc (nhu ti 16 SS/SS, - thoi gian loc t, ti 16 SS/SS, - chiéu day 16p loc
X, ham lugng SS — chiéu day 16p loc x, ham lugng SS — thoi gian loc t, va ton that loc
h — thoi gian lgc t);

- Céc thong sb rira loc (nhu cudng do, khdi lugng va thoi gian rira loc...) ddi
v6i1 nhiing toc loc khac nhau;

- Tir két qua nghién ctru thue nghiém xdy dung duoc phuong phap tinh toan
cong trinh loc ODM-2F trong xur 1y nang cao nudc thai cho muc dich tai st dung
trong do thi.

3. Luén 4n da xay dung cac md hinh Igc va tién hanh nghién ctu thyc nghiém
xur Iy ndng cao nudc thai sinh hoat do thi trong phong thi nghiém

- Nghién ctru trong phong thi nghiém xéac dinh dugc kha nang loc can lo ltrng
cua vat licu ODM-2F (Eopm-2r = 69 + 70%) t6t hon kha nang loc can lo Itng cua vat

li¢u cét thach anh (Ecat = 67+68%), xem PL6.
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4. Bang phan tich, danh gia va téng hop cac qui dinh cia tiéu chuin qui pham
cap nudc va ké thira cac két qua nghién ctru di trude cua cac tac gia trong va ngoai
nude vé tai su dung nudc thai, luan an xay dung duoc cong thirc xac dinh nhu cau
dung nudc tai st dung trong do thi:

e Déi v6i do thi loai dic biét, loai I, 11, I11, khu du lich va nghi mat:

Qenataisay=  0,6125qoN

e Di v6i d6 thi loai IV va V:

Qendt(1v,isd) = 0,54qoN

Trong d6: qo- tiéu chuin ding nudc, I/nguoi/.ngd;

N- dan cu tinh toan (nguoi).

5. Luén 4n tién hanh Gmg dung phwong phép tinh toan cong trinh loc ODM-2F
trong xUr Iy ndng cao nudce thai cho muc dich tai st dung cho khu d6 thi huyén Dan
Phuong ( cong suit Qu = 77,82 m*/ngd) va danh gid chi tiéu kinh té k¥ thuat.

7. Viée xtr 1y va tai sir dung nude thai trong d6 thi c6 thé giam thiéu duoc ti 16
nudc khai thac tir nguén tu nhién tuong tng ~ 41,7% ddi voi @6 thi loai 11T tré 1én va
~ 38,9% d6i voi do thi loai IV va V. Pong thoi giam duoc ti 16 lugng nude xa thai vao
ngudn tiép nhan ~52,1% dbi v6i do thi loai III tré 1én va ~ 50,7% d6i véi @6 thi loai
IV va V, tir d6 ma dam bao tot hon kha nang tu lam sach va bao vé€ dugc moi trudong

nguon tiép nhan.

Kién nghi:

1. Nha nuéc can c6 chu truong, chinh sach khuyén khich cac t6 chirc, c4 nhan
sir dung nude thai tai sir dung va c6 chinh sach hd trg thich hop ddi véi nhiing ddi
tuong nay.

2. Can tién hanh nghién ciru bd sung vé khau t6 chirc quan 1y hé thong tai st
dung nudc thai phi hop phong tuc tdp quéan, diéu kién phat trién kinh t&, xa hoi va bao
v€é moi truong cua cac khu dan cu do thi nudc ta.

3. Can c6 thém céac nghién ciru tng dung thir nghiém d6i voi cac khu do thi
khac nhau truée khi dua vao tmg dung dai tra.Dong thoi tién hanh xay dung 16 trinh
cho giai phap tai sir dung nuée thai tai st dung khong cho in udng trong dé thi phu

hop véi giai doan phat trién kinh t& x4 hoi va qui dinh ctia phap 1y.
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KHOA HOC & CONG NGHE

Két qua nghién ciitu thuc nghiém va xay dung phuong phép tinh toan
cong nghé loc ODM-2F trong xUf ly nang cao nudc thai
dé tai sirdung cho muc dich cap nudc khéng an uéng

trong do thi

The experimental results and the Odm-2F filter design methodology in the process of advanced
wastewater treatment to reuse for the purpose of water supplying without drinking

Tom tat

X 1y va tai sif dung nutdc thai trong dd thi 1a can
thiét trong tuong lai tinh @&n ndm 2030, tdm
nhin d&n nim 2050, 48 dam bao ngudn cip nwde
cho phit trién kinh €&, xa hoi, bio vé mbi truting
- gidm thiéu khai thac ngudn nude ty nhién vi
phat trién dd thién dinh, bén viing [9]. Bai bao
gidi thidu két qua nghién ciu thue nghiém wi

1§ cin lo himg (S5) va dé xuat phuang phap tinh
todn bé loc 0DM-ZF trong qud trinh xif Iy ning
can e thai dau ra chia tram xif 1y nudc thai sinh
hoat 6 thi dap ling yéu cdu tai s dung cho cac
nhu cdu khing 3n udng trong dé thi,

Tir khoa: xit Iy rutcic thell ndng can, viit lidu foe GIM-2E
teby st cltarag ruithe b

Abstract

Treatment and reuse of urban wastewater is nesded

In the future by 2030, wath a vision to 2050, to ensure
water supply for economic, sorial development,
environmental protection - minimizing exploitation

of natural waler sources and sustainable urhan
development, The paper presents the experimental
results of reatment of suspended sediment [S5) and
proposed the ODM-2F filter design methedology in the
process of advanced wastewater treatment fom cutput
of urban municipal wastewater treatment plant. That
mieats the reuse requirements for demand of urban
non-dringling water,

Key words; odvanced wastewiater treatment, 00M-2F
fiiter materfals, rewse of wastewaler,

PGS TS, Nehidm Vin Khanfi
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Nghiém Van Khanh, Hoang Hué Quan

Mér diu

D& tai 43 tidn hanh nghién ciu thi nghigm trén mé hinh pilot lpe ODM-
2F véi quy md: dudrng kinh cit lgc D,=150mm; Chidu day Ibp vat liéu lgc
HVVL=1200mm; hat vat ligu lpc ODM-2F co dwing kinhhs 0,8-2mm, cong suat
bom Q,=0,1mh, ap lue 4-10m cdt nude dé& khi can SS trang x( Iy néng cao
nude thal dau ra tai tram i 1y nudic thai sinh hoat Kim Lign nhdm muyc dich tai
sir dyng cAp nwac khang &n ubng trong dé thi. Dudi day 1a két qua thi nghidm
va frén co 5& d6 nhom tac gia da xay dyng droc phureng phap tinh toan thiét
ké bé loc ODM-2F nhu sau:

1. Két qua thi nghiém

Két qua thi nghiém da xay dung duoc cac quan hé phu thudc gifa cac
théing s& cong nghé va chi tidu cit lwgng nude nhur sau:

a. Nghién ctu sir thay ddi ty 18 ham lugng can du vao SSt so vai ham
lurgng can dau ra SS0 theo thi gian voi 3 toc da loc: v=Bm/h; v=7.5m/h va
v=10m/h.

Két qua nghién ctru duge bidu dién trén DA thi phy thudc 1 18 S5YSS0 va
theri gian lge (hinh 1, 2 va 3)

b. Mghién ciru sir thay déi ham lugng clin S5 theo chidqu day cla vat liéu
loc vri 3 the a8 loc: v=5mih; v=7.5m/h va v=10m/h.

K&t qué nghién ciru dugc bidu dién trén db thj hinh 4.

c. Nghién ciru sy thay ddi ham lwgng can SS theo thoi gian loc v 3 toe do
Ipe: v=Em/h; v=7,5m/h va v=10m/h.

K&t qua nghién ciru dugc biéu dién trén do thj hinh 5.

d. Nghi&n ctru méi quan hé gilra tdn that loc va théi gian loc véi 3 tbe do
Ipc: v=5m/h; v=7,5m/h va v=10m/h.

K&t qua nghién clru durge bigu dién trén do thi hinh 8.

2. Xay dyng phworng phép tinh toan bé loc ODM-2F
2.1. Xéc dinh nhu céu ding nuét khong &n udng trong dé th

Nhu chu ding nude cho mye dich khiing &n ubng trong @6 thi gdm: (1) Nhu
chu ding nuére cong cing A& twéi cdy, riva duding, chiva chay cong lrink; (2)
Nhu cdu ding nudc sinh hoat @& vé sinh nha cira, doi xi tiéu va (3) Nhu cau
ding nude cong nghiép dich vy trong do thi nhur nude throng mai, nudc s
dung trong cdc quy trinh sdn xudt tai cdc cao e, vin phang ... [10]

Theo céc quy djnh trong tigu chuén, quy chudn cap nwéc ciing nhu két qua
nghién ciu cla nhiéu t&c gid trong va ngoal nuéc (vi du: Nudce doi xi tigu cla
J.1.Chu et.,al.2004; Nwérc [am mat céng nghiép clia Jack et. Al., 1887...) ed thé
xac dinh duoc cdc nhu chu diing nwére trong dd thi nhur sau:

» DI voi 0 thi loai dac bigt, loai |, 11, 111, khu du lich va nghi mat:

Qe iy = QrHQrHQuuni Qs = kg N+kog N+ g N+ks(ky+ kot g N

= [k Hheathatkat kit tky)]g,N = 0,6125q,N

Trong dd: k;, kg, ky, ks - céc hé s6 cap nroc.

o DA véi 08 th] loai IV va V:

Quutrivt = QuHQaHQuavy Q= kyq N+kag, N+kaq, N+ sk Hrp kg, N

= [k Hhathatkstk oty )lg,N= 0.54q,N
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Hinh 2. D6 thj quan hé phuy thudc ti 1& $5/5S,~thoi gian lgc t (V =7,5mh)

2.2, Xdc djnh cac théng sé loc thue nghigm

a. Xdc dinh théng s& loc voi van the loc v=7 Smih:

Trén db thi phy thuse 1 1& SS/SS, - thai gian loc t (hinh
2), ké dudmng thing song song vdi truc hoanh tai cic diém
o6 lung d8 SSJ/SS5,=(10/20)=0,34 (tinh vé&i gia tr trung binh
clia 55), giao cit voi cdc dudng cong bidu dign higu qua
loc theo chiéu day I6p loc xi, va tir cac diém giao cat nay, ké
dwinng théng song song vii tryc tung. Cac diém giao nhau
clia ching véi tryc hoanh chinh 14 thir gian bao vé Iép loc
t(h) dbi veri chibu day &rp loc trong (rng x(m)

Vi trj 56 cha chidu day lop lpe x(m) va thai gian bao ve
t(h}, v& dwoe d thi phy thude x - t ing véi 116 5S/88,=10/30
=0,34 nhwr & hinh 7.

Ti¥ hinh 7, x4c dinh cac théng s lgc a, b:

W X, _L!6=9?

x, M2
e _n_a 09 1 _oos60—sa <08
¢ K K 9 L6
Trong da:

n = tga (0-géc gitra dwding thang x-t va tryc ngang - tryc
t, hinh 7).
X,=1.06m va K=1 18 [v&i S5/55,=0,34, bang 7.2 tai ligu

[4]).

Tie bidu g6 k&t qua thi nghiém & hinh &, tinh duge tr sb

trung binh cta tga (vai Hy, = 2,0m va thai gian lpc t = 18h va
chiéu day lop loc x = 1.2m);

K
<l

H,-H, =
e =n=—="_"""— 2-L0_ ;0556 hay Ly
t 18 !
vai=fla 10 _p4s
x L2
Mat khac, ta lai co:
?: '“F'(A):_ =136 0 83F(A)OO8GI=0,072F(A4)
Trong da6:

{ 1.4
p= Lo :[—] =[.36
d,) \12
[dyy- duwrirng kinh twong dirong theo qui Lrére; dag- dudng
inh trung binh cia hat loc 1&p du tién (theo chidu lpc) cd

hiéu day bang 20% tbng chidu day I&p Ipc).
Tir do tinh dwoc:

S0 35 - 209 97



KHOA HOC & CONG NGHE

S558, ¥ = 10y

(X

-
-r—

o8 . 1 ~§ iE

3§
1
r

07 ! I

bttt -

P

s 4 ‘-

o3 T

[E )

T 1\

|
Lt

|

3

0 4

< ==

o 0 1

1

00 10 30 30 40 5D &0 TO K0 90 100 118 120 sk
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Hinh 4, B8 thj quan hé phu thudc ham lu'gng SS — chidu day 1dp lpe x
Ghi chi: | - dac trung thai ky daw cia qua trinh loc; I1LILIV.V...dac trung cac thei ky tiép theo

0
1) 00556
Fd)=—tl= =072
0,072 0.072

Wéi gia Ir| F{A)=1,16, sir dyng bang 7.3 [4], xéc dinh dugc
trj 56 A*=0,18

Co thé tinh :huyén cac thong 56 a, b, Ava i voi toc dé loc
va dudng kinh hat vt lidu loc bat ky. Tuy nhign, xét trréng
hop nghlén ciru oy thé \ro'l vl ligu loc 1A ODM-2F cb d=d*,
néu ly v*=v va cong ngudn nude thai (sau xdr 1y tap trung),
ta co:

n=a'[.f._'«]{£"..]=a' ~0,836

v d

b =b'[L] [5—] —b =0 7m
v d

=0,0861¢ m/h)

=]-A"=1-0.18=0.82
Bé bé loc lam vidc an toan, chon thei gian chu ky loc:

=t

Cae gia Irf 1y, va ly phu thudeo tuyén tinh bac nhdt doi vol
chiéu day |&p lpc:
Wi ldp oo x= 1.0m:
: H,-H, Ex=¢ Hy—ix oD
w=p HF{A) @ CiaxF(4) a
2.0~ -'}',33><! 0.7

——x[=29(h)

ﬂ.&?xhtﬂ,}'} 0,836
Y

K a b

! A BT 9.7 1 ffé] 8(h)

If& 0,836 9.7
Vi ldop oo x = 1,5m:

H, HH b Hy-ix b
by = x=p— H—

H”F[A) a ixxF(4) a

~p,3g 20088 ) 3, 97 yps sith)
0.63x13%0,72 0,836

1 b, X
b= =R |

K a b
= I 1 DF[JE f.’ﬁJ 14(h)
H’S 0,836 97

K&t gua thu duge thé hign trén 60 thi hinh 8. Tea 46 cda
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Hinh 6. D& thi quan hé phu thudc tdn that lgc H — thai gian loc t

m
1N

L] T ] L

e 1

Thin gman baove L., {40

Hinh 7. Bd thi xac dinh cac thing sGlocavab

diém giao nhau gilra dudmg bidu didn (1,-x) va (lg, —x) 14
thari gian Ty, va chibu day 16p g thi uu Xy, ciia qua trinh Ige.
b. X&c dinh théng s8 loc v&i nhirng tée dé loe khac nhau:

Lam twong tw nhu dbi voi the d¢ loc v=6m/h, thu dugc
thang 50 lgc cho cac van toc oo khac nhau (v=7.5 mih, va
v=10 mrh), két qua tbng hop & bang 1.

Bang 1.Thong sd loc vdi van toc loc khac

Van tée lge, V (mih)

5 7.5 10
1 Chidu day 16p 1600 1600 1600
vat ligu Ige x (mm)
2 Kich thudrc hat 0812 0812 0812

T Thing sd loc

vat liéu lgc (mm)

3 |Thengséloca 0962 | 0836 | 0.758

4 Thiing sé loc b 1.6 9.7 B3
(m)

5 |Thing sb ai 0,083 | 0,088 | 0,001
(m/h)

5 Ti lg $5,7S8,” 0,34 0,34 0,34

6 |Hangsd X, 118 1,16 1,06
(phu thude vao
higu qua lpc)
7 |Hangsb K 1,18 1,18 1,16
(phu thugc vao
hidu qua lpe)
8 |Ténthdtdonw, |y | 0800 | 0830 | 0,875
a  [1-A 077 0,82 0,85
10 | Ther gian loc 17.5 16,5 15,5
thi uu t, (h)

c. Lira chen thei gian chu ky loc ODM-2F.

Tir 6 lidu trong béng 1 xay dung ducc db thi phu thudc
gitra van téc loc va thei gian ti vu (thivi gian chu ky loc (T)
lay bang thevi gian i wu (T,)) nhu hinh 9.

2.3, Xac dinh céc thing s6 nra loc

a. Lugng nude va thi gian rra o, lugng cin va chidu

day mang can bao phi hat lgc véi van the loe v = 5mih

Tir két qua thi nghiém, ta co:
- Cuding 66 nra lpc q,,,= 14lisim?;
- Thvi gian rira 106 Ly = (b ey G /3 = 17.5ph
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Hinh 9. B4 thi phu thudc giira chigu day ldp loc va thdi gian loc toi vu

- Khéi lrgng nudre riva loc:

Wiy =W+ Wz Wo a3 =0, 147 m®

b. Lusyng can va chitu day mang can boc hat loc ODM-2F

Vi ham legng NH, = 5 mg/l va PO,* = 4 mg/ trong nude
dau vao da dat loai A theo QCVN 14:2008/BTNMT [8] va
dap tng chi tigu chét lwomg nwéc @i st dyng cho muc dich
khéng &n udng, nén gan nhu toan bé cn gill lai sé la cén S8
con dir sau ldng dot |1l va can tir qua trinh xir 1j bac Il khir
chét dinh dudng. Khdi lwgng oy thé duge tinh toan nhu sau:

- Lwrgrng can tao ra do qua trinh khir BOD:

Gp=Qn.{5,-5) = 2.88x(30-10) = 57,6 (gBODIngd)

Trong do:

Q. Ieu lurgrng 0k |y trong ngdy qua mé hinh,

Qp, = 0,12.24=2,88 m*Ingd (voi v = 4mm);

S.-ham lurgng BOD; dau vao, S, < 30 magil (theo tigu
chudn xa thai loai A);

8, —ham lrgng BODg sau thoi gian t, S, = 10 mg/l.

- Lirong cdn tao ra do qua trinh khir NH, ™

Gy=Qp(Ny-My) = 2,88x(5-3) = 5,76g/ngd

Trang dé: N, — ham lugng NH,* dau vao, N =5mgll (xa
thai logi A);

Ny — ham lwgng NH," ddu ra, N, < 3 mg/l,

- Lurgng cén tao ra do qud trinh khir PO

G,=Q,(P.-P)) = 2,B8x(4-2) = 5,76 g/ngd

Trang do: P, — ham lugng PO,* déu vao, P, =4 mg/l (xa
thai lnai A);

P, = ham lwong PO, dau ra, N, = 2 mg/l.

- Téng lugng can durgc gil lai trong ngay:

Gy =Bz *Gos + Gy G,

=8¢ x2,88+57,6 +5,76 + 5.76 =128,72mg/ngd

Trong do:

S5 — Ham lrong can SS cdn gitr 131 & bé loc ODM-2F,
S¢=30-10mg=20 mgf (30mg/l = lvgng cén con lai sau lang
bac lIl. 10mg/l — lrgmg can co trong nwde tai si dung).

Vi chu ky loc nude kéo dai (18/24) = (3/4) ngay, lwgng
cdn dugc gite lai dbi véri mdi chu kY loc sé la:

G = 128,72x(3/4) = 96,54 gichu ky loc (1 chu k¥ loc
T=18h).

LAy khéi lirgmg rigng cla cin bing khéi lugng ridng cda
nuwere, khi do ta co khdi tich can la:

W, = Gfp = 96,54/1000 = 0,09654m*

- Xac dinh chibu day can bao phi hat loc:

Lay: (1) Khéi lugng rigng coa vat ligu koo 650 kg/m® (2)
Dién tich bé mat trung binh cia vat lidu loc: f = 150m?ikg

Khdi legng vat ligu loc v chigu day 16p vat liéu loc trong
cot Ipc H = 1.5m la:

G,y = 650 x1,5xS,, = 650x1,5x0,0314=30,615kg (S,-dién
tich ciia cdt lpe, m?)

Dién tich bé mat cia cac hal val ligu lpc 1a:

Fui = G, f = 30,615x 150 = 4582, 256 m*

Xac dinh dwoe chidu day bao phi lop Inc:

b =W_F_ = 0,09654/4595,25 ~ 0,021mm = 21pm

]OOTAP CHI KHOA HOC KIEN TRUC - XAY DUNG

Bang 2. Lugng nu'dc, thdi gian rifa loc, lwgng cén va chiéu day Idp can bao phia hat loc

TT | Véntde loc | Cudng @6 riva,| Thi gian rira | Khéilugng nude | Khi tich edn | Chidu day can boc
{mih) qo {l.l'smz} lge 1, (phit) rira lgc Wr {m®) | giti lal, We (m®)|  hat loc, £ {am})

1 5 15 17,5 0147 0,07275 20

2 7.5 14 18 0,151 0,07275 20

3 10 13 185 0,155 0,07275 20

¢. Lugng nudre va thdi glan nia loc, lwgng ca@n va chidu
day mang cin bao phil hat loc véi van te

Lam trong ty nhu @81 vei van tde loe V = 5 mih ta co két
qua ghi & bang 2.

2.4 Quy trink tink toan bé loc

Tiv kél qua tong hop, phan tich Iy thuyét va tinh toan sb
ligu thyc nghiém, dé xuét quy trinh tinh toan thiét ké bé loc
ODM-2F nhw sau:

a. Xac dinh nhu chu dung nude khang &n ubng trong db
thi.

Tiy theo tinh chét v qui mé d6 thi (hodc khu d8 thi) ma
Ia chon cong thire phil hop dé xac dinh nhu ciu ding nuéc
cho mye dich khang &n ubng:

+ B8 thj loai dac biét, loai 1. 11, 1, khu du lich va nghi mat
theo cong thire: Q) s4=0.6250,N

« 24 thj loai IV va V theo ciing thiec:

anﬂ[l\u’.tﬁd) =0.48g,N

b. Chon thévi gian chu ki loc va chigu day I&p lpc:

Dy kién chon van tbc lgc V(m/h) = 5+10m.h — lya chon
Tioe = Taw (h).

Xac dinh chigu day x cia |&p loc ODM-2F (rng véi thén
gian loe Tioe 44 |wa chon:

H,-H, b H,—ix b
== tx—x=136—2 " _x—x
H,F(4) a ixxF(4) a
H
=y £ xEMTNxF{A}
i, 136 b
Trong dd

Hgr = 2.0m — 16n thét lpe nude gidi han cho phép bé loc
lam vige binh thudng;

Hg = lg:X

I,- d& dac thiy |uc ban dau, lay i, = 0,75+ 0,9 (frang gii
han tde 46 loc ¥ = 4 -15mih)

Bidt A co thé xdc dinh duge FlA).

. Xac dinh dign tich loc: F = Qv m?

Trong da:

Q- luu lwgng nude thai tai sir dung khong cho an udng
trong dé thi, m¥h;

v = van téc lge, mh.

4], Xac dinh 56 bé lpc:

gﬁ

Trong do: F — tdng dign tich coa cae bé lpe.
5/ Kiém tra the da loc ting cudng:

¥,

"

v i = 10mfh
N—1

B/. Tinh toan c4c hé théng phén phéi nude loc va riva loe:

Tinh todn cac hé thong phan phoi loc va rira lge tién hanh
theo phuong phap dugc gidl thidu trong tal lléu hién hanh
1. (o).
Két luan

K&t qua thyre nghiém pilot trén md hinh lpe ODM-2F cho
phép xac dinh dugc cac mbi quan hé phy thudc gila céc
théng so/chi tigu loc va tir do xay dung dugc phuong phap
tinh todn bé loc ODM-2F trang quy trinh X 1f ndng cao nuéc

théi dé khir SS va cdn hda tan dam bdo cho muyc dich cap
nuére khaing udng trong db thi.l.
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PHU LUC I. KET QUA THi NGHIEM XAC PINH CHI TIEU CAN LO LUNG
TRONG XU LY NANG CAO NUOC THAI PO THI TREN MO HINH COQT

LOQC ODM-2F
- Mo hinh thi nghiém: Cot loc ODM-2F
- Vi tri lap @it: Tram XLNT Kim Lién, Déng Pa, Ha Noi
1/. Két qua thi nghiém dot I:
Dot I bat dau tir ngay 13 thang 3 nam 2019
Dot I két thirc vao ngay 13 thang 4 nam 2019
a) Thi nghiém véi vin té loc v = 5m/h (bing PLI1;:
Bang PL1,. Két qua thi nghiém dot I véi v=5m/h

Thoi gian pH Lop loc SS¢ Thoi gian pH Lop loc | SS; (mg/1)
(mm) | (mg/) (mm)
Ngay 1
(8h)
7 0 29,7 7 0 30
Sau 1h 300 10,6 Sau 6h 300 30
600 9,8 600 13,9
900 9,1 900 11,4
1200 9 1200 10,2
7 0 30 7 0 30
Sau 2h 300 11,8 Sau 12h 300 30
600 10,6 600 21,5
900 9,7 900 14
1200 8,5 1200 9,6
7 0 29,5 7 29
Sau 3h 300 14,6 Sau 18h 300 29
600 10,6 600 29
900 10,3 900 24
1200 9,5 1200 10,2
7 0 29 7 0 30
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Sau 4h 300 29 24h 300 30
600 13 600 30
900 11,2 900 28
1200 8,4 1200 25,1
b) Thi nghiém véi vin té loc v = 7,5 m/h (bing PLI::
Bang PL1,. Két qua thi nghiém dot 1 véi v =7,5m/h
Thoi pH | Lodploc SS¢ Thoi gian pH Lép loc | SSi(mg/1)
gian (mm) | (mg/l) (mm)
Ngay 1
(8h)
7 0 30 7 0 30
Sau 1h 300 11,2 Sau 6h 300 30
600 10 600 14,1
900 9,1 900 11,2
1200 8,1 1200 9,5
7 0 30 7 0 30
Sau 2h 300 11,9 Sau 12h 300 30
600 10,4 600 21,9
900 10,1 900 14
1200 8,6 1200 9.7
7 0 30 7 0 29,3
Sau 3h 300 14,9 Sau 18h 300 29,3
600 10,7 600 29,3
900 10,2 900 23,8
1200 8,6 1200 10,4
7 0 30,5 7 0 30
Sau 4h 300 29 24h 300 30
600 14 600 30
900 11,1 900 29
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1200 8,6 1200 24,8

¢) Thi nghiém véi vin té loc v =10 m/h (bing PL1.
Bang PL1; Két qua thi nghiém dot 1 véi v=10m/h

Thoi gian pH Lop loc SS¢ Thoi gian pH Lop loc | SS; (mg/l)
(mm) | (mg/l) (mm)
Ngay 1
(8h)
7 0 30 7 0 31
Sau 1h 300 10 Sau 6h 300 26,1
600 9,4 600 20
900 9,0 900 11,8
1200 8,3 1200 9,3
7 0 30 7 0 30,4
Sau 2h 300 10,8 Saul2h 300 30,4
600 10 600 24,8
900 9 900 15,7
1200 8,6 1200 9,8
7 0 30 7 0 29
Sau 3h 300 17,5 Sau 18h 300 29
600 14 600 29
900 10 900 26
1200 9,1 1200 9,6
7 0 30 7 0 29,6
Sau 4h 300 25,5 24h 300 29,6
600 16,1 600 29,6
900 10 900 29,6
1200 9,4 1200 25

2/. Két qua thi nghi¢m dot II.
- Dot II bat dau tir ngay 13 thang 4 nam 2019
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- Dot I két thirc vao ngay 13 thang 5 nam 2019

a) Thi nghiém véi vin t6 loc v = 5m/h (bing PL1,

Bang PL1s. Két qua thi nghiém dot II véi v = Sm/h

Thoi gian pH Lép loc SSt Thoi gian pH Lép loc | SSi(mg/1)
(mm) | (mg/) (mm)
Ngay 1
(8h)
7 0 39,5 7 0 31
Sau 1h 300 11,2 Sau 6h 300 31
600 10 600 14,1
900 9,1 900 11,2
1200 8,1 1200 9,5
7 0 30 7 0 31
Sau 2h 300 11,9 Sau 12h 300 31
600 10,4 600 21,9
900 10,1 900 14
1200 8,6 1200 9,7
7 0 29,6 7 0 28,7
Sau 3h 300 14,9 Saul8h 300 29,3
600 10,7 600 29,3
900 10,2 900 23,8
1200 8,6 1200 10,2
7 0 30,5 7 0 30
Sau 4h 300 29 24h 300 30
600 14 600 30
900 11,1 900 28
1200 8,6 1200 24,8

b) Thi nghi¢m véi vin té loc v = 7,5 m/h (bing PLIs.
Bang PL15.Két qua thi nghiém dot II véi v = 7,5m/h
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Thoi gian pH Lép loc SSi Thoi gian pH Lép loc | SSi(mg/1)
(mm) | (mg/) (mm)
Ngay 1
(8h)
7 0 30 7 0 30
Sau 1h 300 10,6 Sau 6h 300 30
600 9,8 600 13,9
900 9,1 900 11,4
1200 8 1200 10,2
7 0 30 7 0 30
Sau 2h 300 11,8 Sau 12h 300 30
600 10,6 600 21,5
900 9,7 900 14
1200 8,5 1200 9,6
7 0 30 7 0 29,2
Sau 3h 300 14,6 Sau 18h 300 29,2
600 10,6 600 29,2
900 120,3 900 24
1200 8,5 1200 10,2
7 0 31 7 0 30
Sau 4h 300 29 24h 300 30
600 13 600 30
900 11,2 900 28
1200 8,4 1200 25,1
¢) Thi nghiém véi vin té loc v =10 m/h (bing PL1s.
Bang PL1s. .Két qua thi nghiém dot I v6i v = 10m/h
Thoi gian pH Lép loc SSi Thoi gian pH Lép loc | SSi(mg/1)
(mm) | (mg/l) (mm)

Ngay 1
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(8h)
7 0 30 7 31
Sau lh 300 10 Sau 6h 25,9
600 9,6 20,1
900 8,8 12
1200 8,5 9,2
7 0 30 7 30,4
Sau 2h 300 10,9 Sau 12h 30,4
600 9,8 25,1
900 9 15,9
1200 8,7 10
7 0 30 7 29
Sau 3h 300 19 Sau 18h 29
600 14,1 29
900 10,2 29
1200 9,0 9,7
7 0 30 7 29.8
Sau 4h 300 25,5 24h 29,6
600 16,3 29,6
900 10 29,6
1200 9,6 25,1
3/. Két qua thi nghi¢m dot III.
- Dot II bat dau tir ngay 13 thang 5 nam 2019
- Dot I két thirc vao ngay 13 thang 6 nam 2019
a)Thi nghiém véi vin té loc v = 5m/h (bing PL1;
Bang PL17. Két qua thi nghiém dot IT véi v = 5m/h
Thoi gian pH Lop loc SS¢ Thoi gian pH Lop loc | SS; (mg/1)
(mm) | (mg/l) (mm)

Ngay 1
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(8h)
7 0 29,8 7 0 31,5
Sau 1h 300 11,2 Sau 6h 300 30
600 10,2 600 22
900 8,8 900 14
1200 8,1 1200 9,7
7 0 30 7 0 30
Sau 2h 300 12,3 Sau 12h 300 30
600 10,5 600 22
900 10,2 900 14
1200 8,4 1200 9,7
7 0 29,4 7 0 30
Sau 3h 300 15,3 Sau 18h 300 30
600 10,8 600 30
900 10,1 900 24,2
1200 8.7 1200 10,3
7 0 30 7 0 20
Sau 4h 300 30 24h 300 30
600 14 600 30
900 11,3 900 28
1200 10,3 1200 25,1

b)Thi nghiém véi vin té loc v = 7,5 m/h (bing PLI.
Bang PL15.Két qua thi nghiém dot 11 véi v = 7,5m/h

Thoi gian pH | Lodploc SSt Thoi pH | Loploc | SSi(mg/l)
(mm) | (mg/l) gian (mm)
Ngay 1
(8h)
7 0 29,6 7 0 30
Sau 1h 300 11,2 Sau 6h 300 30
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600 10,2 600 14
900 8,8 900 11,3
1200 8,1 1200 10,3
7 0 30 7 0 30
Sau 2h 300 12,3 Sau 12h 300 30
600 10,5 600 22
900 10,2 900 14
1200 8,4 1200 9,7
7 0 31 7 0 29,4
Sau 3h 300 14,5 Sau 18h 300 29,4
600 10,8 600 29,4
900 10,1 900 24,2
1200 8,7 1200 10,3
7 0 30,5 7 0 30
Sau 4h 300 29 24h 300 30
600 13 600 30
900 10,7 900 28
1200 8,5 1200 25,1
¢)Thi nghi¢m véi vin t6 loc v =10 m/h (bing PLI,.
Bang PL1o. .Két qua thi nghiém dot IT v&i v = 10m/h
Thoi gian pH Lop loc SS¢ Thoi gian pH Lép loc | SS; (mg/l)
(mm) | (mg/l) (mm)
Ngay 1
(8h) 7 7
0 30 0 31,5
Sau 1h 300 10 Sau 6h 300 26
600 9,5 600 19,9
900 9,2 900 12,2
1200 8,4 1200 9,4




PL-9

0 30 0 30,4
Sau 2h 300 11,3 Sau 12h 300 30,4
600 10,2 600 25
900 9,1 900 16,4
1200 8,8 1200 9,9
0 30 0 29
Sau 3h 300 17,5 Sau 18h 300 29
600 13,9 600 29
900 9,8 900 29
1200 8,9 1200 10,3
0 31 0 29,6
Sau 4h 300 25,4 24h 300 29,6
600 15,9 600 29,6
900 10,1 900 29,6
1200 9,5 1200 24,9
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PHU LUC II. KET QUA THI NGHIEM XAC PINH THONG SO TON THAT
VA THOI GIAN LOC TRONG XU LY NANG CAO NUOC THAI PO THI
TREN MO HINH COT LOC ODM-2F
- MO hinh thi nghiém: C6t loc ODM-2F
- Vi tri ldp dat: Tram XLNT Kim Lién, Dong Pa, Ha Noi
1/. Két qua nghién ciru dot L.
- Dot I bat dau tir ngay 13 thang 3 nam 2019
- Dot I két thirc vao ngay 13 thang 4 nim 2019
a) Thi nghiém véi vin té loc v = 5m/h (bing PLI1,.
Bang PLI14. Két qué thi nghiém dot IT x4c dinh thong s ton that va thoi gian loc

(voi v =>5m/h)
Thoi gian Tén thét tai cac diém do (m)

ho h1=0,300 | h»=0,600 | h3=0,900 | hs=1,200 Pau ra

0 1,500 1,200 0,900 0,600 0,300 0,300
Sau 1h 1,567 1,267 0,967 0,667 0,370 0,370
Sau 2h 1,635 1,334 1,034 0,730 0,434 0,434
Sau 3h 1,701 1,401 1,101 0,801 0,501 0,501
Sau 4 h 1,768 1,468 1,168 0,868 0,568 0,568
Sau 6h 1,902 1,602 1,303 1,002 0,702 0,702
Sau 9h 2,036 1,773 1,503 1,203 0,903 0,903
Sau 12h 2,439 2,176 1905 1,404 1,104 1,104
Sau 18h 2,700 2,400 2,100 1,800 1,521 1,521

b) Thi nghi¢m véi vin té loc v =7,5 m/h (bing PLI1s.
Bang PLI1s. Két qua thi nghiém dot IT x4c dinh thong s ton that va thoi gian loc
(voiv =7,5m/h)

Thoi gian Ton that tai cac diém do & do cao 16p loc (m)
ho h1=0,300 | h,=10,600 | h3=0,900 | hs=1,200 | DPaura
0 1,540 1,230 0,920 0,620 0,310 0,310
Sau 1h 1,609 1,299 0,989 0,689 0,370 0,370
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Sau 2h 1,678 1,368 1,058 0,758 0,436 0,436
Sau 3h 1,747 1437 1,127 0,827 0,500 0,500
Sau 4 h 1,816 1506 1,196 0,896 0,574 0,574
Sau 6h 1954 1,644 1,334 1,034 0,720 0,720
Sau 9h 2,161 1,851 1,541 1,241 0,920 0,920
Sau 12h 2,575 2,265 1,955 1,655 1,130 1,130
Sau 18h 2,780 2,470 2,160 1,850 1,500 1,500

¢) Thi nghiém véi vin té loc v =10 m/h (bing PLI1s.
Bang PLI16.Két qua thi nghiém dot II x4c dinh thong so ton that va thoi gian loc

(v6i v =10m/h)

Thoi gian Ton that tai cac diém do & do cao 16p loc (m)

ho h1=0,300 | h,=0,600 | h;=0,900 | hs=1,200 | Daura

0 1,580 1,260 0,940 0,620 0,300 0,300
Sau 1h 1,651 1,331 1,011 0,691 0,370 0,370
Sau 2h 1,722 1,402 1,082 0,0762 0,440 0,440
Sau 3h 1,793 1,473 1,151 0,0833 0,515 0,515
Sau4 h 1,864 1,544 1,224 0,904 0,590 0,590
Sau 6h 2,006 1,686 1,366 1,046 0,730 0,730
Sau 9h 2,219 1,899 1,579 1,254 0,940 0,940
Sau 12h 2,432 2.325 2,005 1,58 1,360 1,360
Sau 18h 2,860 2,540 2,220 1,900 1,580 1,580

2/. Két qua nghién ciru dot IL.
- Dot II bat dau tir ngay 13 thang 4 nam 2019

- Dot I két thirc vao ngay 13 thang 5 nam 2019
b) Thi nghiém véi vin té loc v = 5m/h (bing PLI1,.

Béang PLI14. Két qué thi nghiém dot IT x4c dinh thong s ton that va thoi gian loc
(voiv =5m/h)

Thot gian

Tén that tai cac diém do & d6 cao 16p loc (m)
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ho h1=0,300 | h»=0,600 | h3;=0,900 | hs=1,200 Dau ra

0 1,500 1,200 0,900 0,600 0,300 0,300
Sau 1h 1,567 1,267 0,967 0,667 0,37 0,37
Sau 2h 1,635 1,334 1,034 0,730 0,434 0,434
Sau 3h 1,701 1,401 1,101 0,801 0,501 0,501
Sau 4 h 1,768 1,468 1,168 0,868 0,568 0,568
Sau 6h 1,902 1,602 1,303 1,002 0,702 0,702
Sau 9h 2,036 1,773 1,503 1,203 0,903 0,903
Sau 12h 2,439 2,176 1905 1,404 1,104 1,104
Sau 18h 2,700 2,400 2,100 1,800 1,521 1,521

b) Thi nghi¢m véi vin té loc v =7,5 m/h (bing PLI1s.

Bang PLI1s. Két qua thi nghiém dot IT x4c dinh thong s ton that va thoi gian loc

(voiv =7,5m/h)

Thoi gian Tén that tai cac diém do & do cao 16p loc (m)

ho h1=0,300 | h,=0,600 | h3=0,900 | hs=1,200 | Daura

0 1,540 1,230 0,920 0,620 0,300 0,300
Sau 1h 1,609 1,299 0,989 0,689 0,369 0,369
Sau 2h 1,678 1,368 1,058 0,758 0,438 0,438
Sau 3h 1,747 1437 1,127 0,827 0,507 0,507
Sau4 h 1,816 1506 1,196 0,896 0,576 0,576
Sau 6h 1954 1,644 1,334 1,034 0,714 0,714
Sau 9h 2,161 1,851 1,541 1,241 0,921 0,921
Sau 12h 2,575 2,265 1,955 1,655 1,128 1,128
Sau 18h 2,780 2,470 2,160 1,850 1,540 1,540

¢) Thi nghiém véi vin té loc v =10 m/h (bing PLI1s.

Bang PLI16.Két qua thi nghiém dot II x4c dinh thong s6 ton that va thoi gian loc

(v6i v =10m/h)

Thot gian

Tén that tai cac diém do & do cao 16p loc (m)
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ho h1=0,300 | h»=0,600 | h3;=0,900 | hs=1,200 Dau ra
0 1,580 1,260 0,940 0,620 0,300 0,300
Sau 1h 1,651 1,331 1,011 0,691 0,371 0,371
Sau 2h 1,722 1,402 1,082 0,0762 0,442 0,442
Sau 3h 1,793 1,473 1,151 0,0833 0,513 0,513
Sau 4 h 1,864 1,544 1,224 0,904 0,584 0,584
Sau 6h 2,006 1,686 1,366 1,046 0,726 0,726
Sau 9h 2,219 1,899 1,579 1,254 0,939 0,939
Sau 12h 2,432 2.325 2,005 1,58 1,364 1,364
Sau 18h 2,860 2,540 2,220 1,900 1,580 1,580

3/. Két qua nghién ctru dot I11.

- Dot II bit dau tir ngay 13 thang 5 nim 2019

- Dot II két thirc vao ngay 13 thang 6 nim 2019

¢) Thi nghiém véi vin té loc v = 5m/h (bing PLII.

Bang PLI17. Két qua thi nghiém dot III xac dinh thong s6 ton that va thoi gian loc

(voiv =5m/h)
Thoi gian Tén that tai cac diém do & do cao 16p loc (m)

ho hi=0,300 | h=0,600 | h3=0,900 | hs=1,200 | Daura

0 1,500 1,200 0,900 0,600 0,300 0,300
Sau 1h 1,567 1,267 0,967 0,667 0,370 0,370
Sau 2h 1,635 1,334 1,034 0,730 0,434 0,434
Sau 3h 1,701 1,401 1,101 0,801 0,501 0,501
Sau4 h 1,768 1,468 1,168 0,868 0,568 0,568
Sau 6h 1,902 1,602 1,303 1,002 0,702 0,702
Sau 9h 2,036 1,773 1,503 1,203 0,903 0,903
Sau 12h 2,439 2,176 1905 1,404 1,104 1,104
Sau 18h 2,700 2,400 2,100 1,800 1,521 1,521

b) Thi nghié¢m véi vin té loc v =7,5 m/h (bing PLI1s.
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Bang PLI1s. Két qua thi nghiém dot I1I xac dinh thong s6 ton that va thoi gian loc

(voiv =7,5m/h)

Thoi gian Tén thét tai cac diém do ¢ do cao 16p loc (m)

h, hi=0,300 | h»=0,600 | h;=0,900 | hs=1,200 | Daura

0 1,540 1,230 0,920 0,620 0,300 0,300
Sau 1h 1,609 1,299 0,989 0,689 0,369 0,369
Sau 2h 1,678 1,368 1,058 0,758 0,438 0,438
Sau 3h 1,747 1437 1,127 0,827 0,507 0,507
Sau4 h 1,816 1506 1,196 0,896 0,576 0,576
Sau 6h 1954 1,644 1,334 1,034 0,714 0,714
Sau 9h 2,161 1,851 1,541 1,241 0,921 0,921
Sau 12h 2,575 2,265 1,955 1,655 1,128 1,128
Sau 18h 2,780 2,470 2,160 1,850 1,540 1,540

¢) Thi nghiém véi vin té loc v =10 m/h (bing PLI1,.

Bang PLI1¢.Két qua thi nghiém dot I x4c dinh thong so ton that va thoi gian loc

(v6i v =10m/h)

Thoi gian Tén thét tai cac diém do ¢ do cao 19p loc (m)

ho h1=0,300 | h»=0,600 | hs;=0,900 | hs=1,200 Pau ra

0 1,580 1,260 0,940 0,620 0,300 0,300
Sau 1h 1,651 1,331 1,011 0,691 0,371 0,371
Sau 2h 1,722 1,402 1,082 0,0762 0,442 0,442
Sau 3h 1,793 1,473 1,151 0,0833 0,513 0,513
Sau4 h 1,864 1,544 1,224 0,904 0,584 0,584
Sau 6h 2,006 1,686 1,366 1,046 0,726 0,726
Sau 9h 2,219 1,899 1,579 1,254 0,939 0,939
Sau 12h 2,432 2.325 2,005 1,58 1,364 1,364
Sau 18h 2,860 2,540 2,220 1,900 1,580 1,580
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PHU LUC III: THi NGHIEM XAC DINH CAC THONG SO RUA LQC
VAT LIEU ODM- 2F

(D4 tién hanh cac 1an rira loc cho 03 dot thi nghiém trén mé hinh ¢t loc ODM-

2F)
a). Voéivan toc loc V = 5m/h
Bang PLII1;:
Lanrira | Cuong d6 rira |Thoi gian rira| Khoi luong nudc Ghi cha
loc/ngd | loc, qu(l/s/m?) | loc, ta(s) | rira loc, Wa (m?)
Lan | 11,5 18x60 0,8775 (TB 03 lan rtra loc)
Lan 2 12 18x60 0,8156 (TB 03 lan rtra loc)
Lan 3 12,5 18x60 0,9538 (TB 03 lan rira loc)

d) Véivin téc loc v="7,5m/h

Bang PLII1,.::
Lanrira | Cudng d6 rira |Thoi gian rira| Khoi luong nude Ghi cha
loc/ngd | loc, gu(l/s/m?) | loc, ta(s) | rira loc, W (m?)
Lan 1 11,5 17,5x60 0,8531 (TB 03 lan rira loc)
Lan 2 12 17,5x60 0,8902 (TB 03 lan rtra loc)
Lan 3 12,5 17,5x60 0,9237 (TB 03 lan rira loc)
e) Véivin téc loc v =10m/h
Bang PLII13:
Lanrira | Cuong d6 rira |Thoi gian rira| Khoi luong nudc Ghi cha
loc/ngd | loc, qu(I/s/m?) | loc, ta(s) ria loc,
Wei=qu. tua(1/m?)
Lan 1 11,5 16x60 0,7790 (TB 03 lan rira loc)
Lan 2 12 16x60 0,8139 (TB 03 lan rtra loc)
Lan 3 12,5 16x60 0,8478 (TB 03 lan rira loc)
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PHU LUC IV. XAC PINH CAC THONG SO RUA LQC VA CHIEU DAY CAN

BQC HAT VAT LIEU LQC ODM-2F

4.1. Lwong nuwéc va thoi gian rira loc, lwong cin va chiéu day mang ciin bao
phii hat loc véi van toc loc v=5m/h

1/. Luong nuoc va thoi gian rira loc:

Tir két qua thi nghiém & bang 3.10, 3.11 va 3.12. Ly vi du bang 3.10 ta co:

- Cuong d0 rira loc quy= 121/s/m?;

- Thoi gian rira loc: tuw)= (tn 1)+ tatque))/3 = 17,5ph

- Khbi lugng nude rira loc: Wriwy=(Waayt Wiyt Waz))/3 =0,9156 m?

2/. Lwong can va chiéu day mang can boc hat loc ODM-2F':

- Luong can SS duoc giir lai:

Gss = Qm(SS1-SS2) = 8,478x20=169,52 (gSS/ngd)

Trong do6: Qm- luu lugng nudc xur ly trong ngay (qua mo hinh), Qm =
1D?/4.24=8,478 m*/ngd; SS1 = 30 mg/l- Ham luong cin SS dau vao cot loc ODM-2F;
SS>= 10mg/l — lugng cédn trong nudc tai s dung.

- Lwong can dwoc giir lai tinh doi véi chu ky loc:

Vi chu ky loc nudce kéo dai (16/24) ngay, luong cin dugc giir lai ddi voi mbi chu
ky loc s¢ la:

G =169,52x(16/24) = 113 g/chu ky loc (1 chu ky loc T = 16h).

Lay khéi lwong riéng ciia cin bang khéi lwong riéng ctia nude, khi d6 ta co khoi
tich can la:

W, =G/p=113/1000= 0,113 m?

- Xadc dinh chiéu day can bao phu hat loc:

Lay: (1) Khoi lwong riéng cia vat liéu loc: 650 kg/m?; (2) Dién tich bé mit trung
binh cua vét liéu loc: £= 150m?/kg (xem bang 2.3)

Khoi lugng vat li¢u loc voi chiéu day lop vat li¢u loc trong ¢dt loc H = 1,2m la:

Gwi = 650 x1,2xSm = 650x1,2x0,07065=55,1 kg (Sm-dién tich cua cot loc, m?)

Dién tich bé mit cua cac hat vat liéu loc la:

Fei = Gyi.f = 55,1x150 = 8266,05 m?

Xéc dinh duoc chiéu day bao phu 16p loc:

b= W/Fe1=0,113/8266,05 ~ 0,0136mm = 13,6pum
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4.2 Lwong nuwéc va thoi gian rira loc, lwgng cin va chiéu day mang cin bao phi

hat loc véi nhitng van tdc loc khac.

m/h nhu & bang PL4.1.

Lam tuong tu nhu trén ta co két qué cho nhiing van tdc loc v=7,5m/h va v= 10

Bang PL4.1: Lugng nudc, thoi gian rira loc, lugng cén va chiéu day lop can

bao phu hat loc.

TT | Van toc |Cuong d6| Thoi gian | Khdi | Khoi tich | Dién tich | Chiéu day
loc rua, rua loc, luong |can gitr lai, bé mit cac| cdn boc hat

v(m/h) | qo(I/sm?) | t(phat) | nudcrira | We (m®) hatloc (m)  loc,

loc, W: 6 (um)
(m?)

1 5 11,5 18 0,9156 0,113 8266,05 13,6

2 7,5 12 17,5 0,8902 0,1095 | 8266,05 13,2

3 10 12,5 16 0,8139 0,106 8266,05 12,8
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PHU LUC V. KET QUA NGHIEN CUU TRONG PHONG THi NGHIEM
Nghién ctru dugc tién hanh tai phong thi nghiém méi truong Viém Khoa hoc
Cong nghé Moi truong — Truong Dai hoc Bach Khoa Ha Noi.
1. So d6 thi nghi¢m thé hién ¢ hinh PL5.
1.Cot loc d=100mm;

/N
2.Céc van diéu chinh luu lwong va téc do;
3.May bom;
4. Hé thong ong suc khdy can lo lirng; L] 1000mm
5.Bé trén mau nwée thi nghiém; §§
6.0ng do dp % P 1 T
Ong dan nudc sach vao I__ —f—
_> —
\o ok
Ong xa nudc = | | | | // I I I I -

zaN
4 5/ 7 I/
Hinh PLS5. M6 hinh nghién ctru tai phong thi nghiém
2. Chuin bi miu cho cac dot thi nghi¢m

- MAu nuéc thai duge pha ché tir nude thai sinh hoat ciia khu nha & ¢6 bd sung
thém bun tir tram XLNT Kim Lién dat ham lugng can trong pham vi hoat dong hiéu qua
cua vat liéu loc ODM-2F: SS = 25+35 mg/l (chon 30mg/1);

- Ba thuc hién 04 thi nghiém loc can lo lung ddi voi vat liéu loc da nang ODM-
2F va tuong tu 04 d6i véi cat thach anh. Két qua thu duoc gidi thiéu ¢ bang PL5.1.

- Tién hanh x4c dinh mui bang cach ngiri, két qua cho thdy mau nudc thai loc
qua vat liéu ODM-2F nhe mui hon mau nudc thai loc qua vat liéu cat thach anh, cac
thong sb dé phan biét co ban gdm c6: CH3SH (mercaptan) phat sinh tir qua trinh xir Iy
yém khi, NH3(Ammonia) con ton tai trong nudc thai dau ra, C12 (clo) sau qua trinh khir

trung va H2S (Hydrogen Sufide).
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3. Két qua thi nghiém loc cin lo lirng.

Bang PL5.1. Két qua thi nghiém loc can lo limg cia ODM-2F va cat thach anh

Vat liéuloc | No | Q (m/h) V | Thoi | SSo SSt  |SSo-SS¢ Es=

TN (m/h)|gian loc,| (mg/l) | (mg/1) %(%)
Ti (h)

ODM-2F 0,03925 5 4 32 8,4 | 23,6 0,74

1 | 0,058875 | 7,5 4 32 8,6 | 23,4 0,73

0,0786 10 4 32 9 23 0,72

0,03925 5 9 31 9,0 22 0,71

2 | 0,058875 | 7,5 9 31 9,3 | 21,7 0,7

0,0786 10 9 31 8,5 22,5 0,73

0,03925 5 12 29 9,3 19,7 0,68

3 | 0,058875 | 7,5 12 29 9,7 19,3 0,67

0,0786 10 12 29 9,8 19,2 0,66

0,03925 5 16 28 9,6 18,4 0,66

4 | 0,058875 | 7,5 16 28 10 18 0,64

0,0786 10 16 28 10 18 0,64

Cat thach anh 0,03925 5 4 32 8,5 23,5 0,73

1 | 0,058875 | 7,5 4 32 89 | 23,1 0,72

0,0786 10 4 32 10 22 0,69

0,03925 5 9 31 9,3 21,7 0,7

2 | 0,058875 | 7,5 9 31 9,8 | 21,2 0,68

0,0786 10 9 31 10 21 0,68

0,03925 5 12 29 89 | 20,1 0,69

3 | 0,058875 | 7,5 12 29 9,0 20 0,69

0,0786 10 12 29 10 19 0,66

0,03925 5 16 28 10 18 0,64

4 | 0,058875 | 7.5 16 28 10,2 | 17,8 0,64

0,0786 10 16 28 10,7 | 17,3 0,62
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4. So sanh hiéu qua lgc can lo lirng cta vat liéu ODM-2F va cat thach anh.

Béang PL 5.2. Bang so sanh hi¢u qua lgc cén lo lung gitta ODM-2F va cat thach

anh

a) Hiéu qua loc can doi voi van toc loc v=5m/h:

Vi SS, (mg/1) Vit ligu ODM-2F Cat thach anh:
32 Eopm = 0,745 Eca= 0,73
31 Eopm = 0,71 Eca =0,7
29 Eopm = 0,68 Eca =0,67
28 Eopm = 66 Ecs = 64
Vi SS Eopm = 0,70 0,67
=30mg/1
So sanh Eobm > Ecat
b) Hiéu qua loc can doi véi van toc loc v=75m/h:
Vi SS, (mg/1) Vit ligu ODM-2F Cat thach anh:
32 Eopm = 0,73 Eca= 0,72
31 Eopm = 0,7 Ecs =0,68
29 Eopm = 0,67 Ecs =0,69
28 Eopm = 0,64 Ecs = 0,64
Vi SS Eopm = 0,69 0,68
=30mg/1
So sanh Eobm > Ecat
¢) Hiéu qua loc can doi véi van toc loc v=10m/h:
Vi SS, (mg/1) Vit licu ODM-2F Cat thach anh:
32 Eopm = 0,72 Eca = 0,69
31 Eopm = 0,73 Eca = 0,68
29 Eopm = 0,66 Eca = 0,66
28 Eopm = 0,64 Ecs = 0,62
Vi SS Eopm = 0,69 0,66
=30mg/1
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So sanh

Eopm > Ecat

5. Bang dic diém phan bi¢t mui.

Bang dic diém phan biét mui

Hop chat Dic diém Nguong dién hinh,
mg/L
Alkyl Mercaptan Mui toi dac biét kho | 0.00005
chiu
Ammonia hang 0.037
Benzyl Mercaptan Kho chiu, giéng toi 0.00019
Chlorine Héang manh, khé chiu | 0.010
Chlorophenol Mui hoa chat 0.00018
Crotyl Mercaptan Mui chén hoi 0.000029
Dimethyl Sulfide Mui rau phan hay 0.0001
Diphenyl Sulfide Kho chiu, giong toi 0.000048
Ethyl Mercaptan Mui rac phan huy 0.00019
Ethyl Sulfide Mui gy budn non 0.00025
Hydrogen Sulfide Mui trimg thdi 0.00047

Methyl Mercaptan Mui rac phan huy | 0.0011
manh

Methyl Sulfide Mui rau phan hay 0.0011
Pyridine Khoé chiu, buon nén 0.0037
Skatole Mui sdt, budn non 0.0012
Sulfur Dioxide Hang, khé chiu 0.009
Thiocresol Mui chon hoi, 6i thiu | 0.0001
Thiophenol Mui t6i1 phan huy 0.000062
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Hinh 1: Do cin lo limg trong phong thi nghiém Hinh 2: Thi nghiém loc trong éng

Hinh 4: Tu sdy lam khé gidy loc

g e
Hinh S: Dénh gia so bd kha ning xir Iy NH4-N
cua vit licu loc ODM-2F
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PHU LUC VI. KET QUA NGHIEN CUU SO BQ XAC PINH THANH PHAN
TINH CHAT CUA NUOC THAI SAU TRAM XLNTTT KIEM LIEN

Gia tr Mau| pH SS BODs | POsP |NHsN| NO;-N

s6 No (mg/l) | (mg/l) (mg/l) | (mg/l) (mg/1)

Do mau nudc 1 6,5-8,5 45 29 3,38 5,1 18,44
2 6,5-8,5 35 18 2,91 52 16,96

3 6,5-8,5 50 20 3,58 4,6 24,75

4 6,5-8,5 55 20 2,56 4,49 24,84

5 6,5-8,5 48 20 1,73 4,75 18,57

6 6,5-8,5 45 25 3,58 4,95 17,83

7 6,5-8,5 43 29 3,57 5 21,46

8 6,5-8,5 53 19 3,72 4,56 26,94

9 6,5-8,5 45 23 3,34 4,88 21,76

10 | 6,5-8,5 48 26 5,69 4,65 24,06

11 | 6,5-8,5 40 44 3,68 4,62 35,50
12 | 6,5-8,5 44 32 3,14 4,15 37,11
13 | 6,5-8,5 37 40 7,01 4,0 25,51

15 | 6,5-8,5 50 18 5,27 4,7 26,47

15 | 6,5-8,5 53 27 3,79 53 23,29

Gia tri giao dong 6,5-8,5 | 35+53 | 18+30 |[1,73+7,01|4,0-5.3|17,83+37,11
Trung binh 7 50 30 4 5 27
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PHU LUC VII. TRONG SO TIEU CHI VA TONG DIEM TOI PA CAC NHOM

TIEU CHI PANH GIA
TT | Nhom tiéu Trong sd theo cac tiéu chi W Tong
Chi Ti€u chil Ti€u chi 2 Tiéuchi 3 | Tiéuchi4 PiémV
1 |Hi€u qua Theo SS Theo BODs Theo N Khur trung
xu ly 0,2 0,3 0,3 0,2 35
2 |Hiéu qua |Suét von dau tu| Chi phi van |Dién tich dat|Ti 1é st dung
kinh té xay dung hanh, bao xay dung | nudc thai,
dudng bun thai sau
0,3 0,3 0,2 xu ly 28
0,2
3 | Trinh @6 [S6 luong va loai| Piéu kién va | Tinh linh
cong nghé thiét bi ché do van dong cua
0,4 hanh cong ngh¢ 12
0,3 0,3
4 | Tinh phu| Diéukiénty |Phuhop diéu Su dung duod
hop  véi nhién kién kinh té x| nudc thai,
diéu  kién hoi bun thai sau
dia phuong 0,3 0,4 xu ly 10
0,3
5 | Thich ung | Pam bao hiéu | Chong chiu |Cé kha ning
Vol tac | qua xtr 1y khi | duoc nhiém trlt nude
dong cua thoi tiét thay doi man trong thoi
BDBKH 0,5 0,2 gian dai 7
0,3
6 | An toan va |An toan vi moi[Than thién véi Pam bao diéu
than thién truong moi truong | kién vé€ sinh
moi truong bén trong
0,4 0,3 0,3 8
Tong cong 100
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PHU LUC VIII. TINH TOAN KINH TE KY THUAT TRAM XU LY NUOC

Bang 1: Tong du toan tram xir Iy nuéc thai cong suit 150m?/ngd

THAI CONG SUAT 150M3/NGD

STT Céc khodn muc chi phi g;aNg)l Ghi chu

Dién gidi

1 Chi phi xay dung 673,600,686 | tam tinh
bang 6
Dién gidi

2 Chi phi thiét bi cong nghé¢ 667,476,332 | tam tinh
bang 6
Theo thong

3 Chi phi quan ly du an 37,053,958 | tu 16/2019-
BXD
Theo thong

4 Chi phi tu vin dau tu xay dung 93,204,853 | tu 16/2019-
BXD
Theo thong

5 Chi phi khac 80,464,621 | tu 09/2019-
BXD
Theo thong

6 Chi phi du phong 17,031,678 | tu 09/2019-
BXD

Téng cong 1,568,832,128
Lam tron 1,568,832,000

Bang 2: Suét diu tw cho tram xir 1y cong suit 78m>/ngd

STT

Hang muc chi phi

Thanh tién

VND
1 Téng mirc dau tu 1,568,832,128
2 Cong suat tram xtr Iy (m*/ngd) 78
3 Suét du tu cho Im® nudc thai 20,113,232
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Bang 3: Chi phi dién ciia tram xir Iy nwéc thai cong suit 78m?/ngd

) ) Céone suit | Thoi Cong suat | Congsuat
STT Thiét bi tiéu thu So lwgng dinl:a,ml'rc gian tinh toan lam viéc
: chay (h) | (kW/ngay) | (kW/ngay)
) 2) 3) ) (%) 6)=(4H*(5) | (7)=(6)/(3)

May bom chim Q=3.7 m’/h

1 (Pén bé xur 1y sinh hoc 2 0.75 24 18 9
MBBR)
May bom chim Q=3.7 m3/h

2 (Dén cong trinh ling béc 3) 2 0.75 24 18 d
May bom chim Q=3.7 m3/h

3 (Pén cong trinh loc ODM-2F) 2 0.75 24 18 d
Bom tryc vit Q=7OL/h (Bom

4 b§m lang tai bé lang bac 3, bé 2 0.25 1 0.25 0.125
s0 1)
Bom truc vit Q=7OL/h (Bom

5 bun lang tai bé lang béc 3, bé 2 0.25 1 0.25 0.125
s0 2)

6 May suc khi 2 34 24 81.6 40.8

7 May khudy chim 4 0.25 24 6 6

8 Bom rira loc 2 7.5 0.28 2.1 1.05
Téng cong 75.1
Gia dién gio cao diém tam tinh 2,000
Chi phi dién nang 1 ngay
(Gdn) 150,200
Ning luong tiéu tén cho 1m3 0.96
nudce thai xir 1y (kW/m3) '
Chi phi dién nang cho 1m3 1,926

nudc thai(VND)
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Bang 4: Chi phi nhan céng ciia tram xir Iy nwéc thai cong suit 78 m? /ngd

C Pon gia | Thanh tién
STT Hang muc chi phi bVT VND VND
j | Luong chitrd cho can bo van 4 6,500,000 | 20,000,000
hanh
Chi phi nhan cong ngay
2 (VND/ngay) 854,794
3 Chlr phi Pha’n cong cho 1m3 8.547
nudc thai xtr ly (VND.m3)
Bang 5: Tong chi phi van hanh ciia tram xir Iy nwée thai cong suat 78 m*/ngd
STT Hang muc chi phi Chi phi theo ngay (VND)
1 Chi phi dién nang 150,200
2 Chi phi nhan cong vén hanh 10,959
Chi phi dy phong stra chua
3 (3%Gdt) 128,945
4 Téng chi phi van hanh (VND) 290,104
5 Cong sut xu ly 78
6 Chi phi van hanh (VND/m3) 3,719

Biang 6: Dién giai khéi lwong tam tinh cho tram xir Iy nwéc thai cong suit 78

m’/ngd

TINH TOAN KINH TE KY THUAT TRAM XU LY NUOC THAI CONG SUAT Q=78 M3/NGD

STT

CONG TRINH XU LY SINH HQC
MBBR, BE LANG BAC 3, BE LQC

VAT LIEU ODM-2F

Khoi
lwgng

Pon bi
tinh

Pon gia
(k}lﬁng bao
gom thué)

Thanh tién
(khong bao
gom thué)

CAC CONG VIEC XAY DUNG

1.1

Cong tac dat
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Dao moéng cong trinh, dét cap I 17.93 m3 2,819,412 50,552,057

Phy tong 1.1 50,552,057
1.2 | Cong tac coc

Coc be tong cot thép kich thude coc 221 | 100m | 62,839,707 | 138875752

40x40 (cm)

N&i coc bé tong cdt thép, kich thude coc 25 ™ 1,035.361 25,884,025

40x40 (cm)

Nén tinh thir tai coc bé tong 1 lan 82,148,176 82,148,176

Phu tong 1.2 246,907,953
1.3 | Cong tac bé tong

Bé tong 16t mong, da 2x4, méc 200 24 m3 1,289,620 30,950,885

Bé tong day bé, C40 13.15 m3 1,513,513 19,902,691

Bé tong tuwong, C40 226 m3 1,977,896 44,700,459

Bé tong hanh lang trén bé 13.11 m3 2,209,959 28,972,562

Bé tong cac dam C40 11 m3 2,209,959 24,309,549

];(;éot(")ng clu thang thuong, da 1x2, mac 98 m 1,698,628 16,646,556

Séan xuét cdu kién bé tong diic san, bé tong 21 m 1,510,382 3,171,803

tAm dan, d4 1x2, mac 300
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Phu tong 1.3

168,654,505

1.4

Thép thanh

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép tuong, duong kinh
<= 10mm, tudng cao <= 16m

0.1

tan

24,426,854

2,442,685

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép tuong, duong kinh
<= 18mm, tudng cao <= 16m

3.01

r
A

tan

25,062,866

75,439,227

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép tuong, duong kinh
>18mm, tudng cao <= 16m

0.75

tan

24,515,364

18,386,523

Phu tong 1.4

96,268,435

1.5

Thép ban

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép ban, duong kinh <=
10mm

1.2

tan

14,656,112

17,587,334

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép ban, duong kinh <=
18mm

3.25

14,335,144

46,589,219

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép ban, duong kinh >
18mm

1.35

14,009,899

18,913,363

Phu tong 1.5

83,089,916

1.6

Thép cau thang

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép cau thang, duong
kinh <= 10mm, tuong cao <= 16m

0.08

ton

14,656,111

1,172,489

Cong tac san xuét 1ap dung cbt thép bé
tong tai cho, cot thép cau thang, duong
kinh >10mm, tudng cao <= 16m

0.1

15,037,720

1,503,772

San xuét, lap dat cot thép bé tong duc sin,
cot thép, tam dan

0.26

ton

13,991,946

3,637,906
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Phu téng 1.6 6,314,167
1.7 | Mt s6 vat liéu khac
Nip gang h thoat nudc loai 1200x1200 2 tam 3,288,721 6,577,442
Lar3 can 9102.11 A trén hanh lang bé, thép 2796 2 565,062 12,578,280
khong gi
;Félang thép khong gi (CT3) loai SS41 phi 0.03 tn $8.597.660 2.657.930
Phu téng 1.7 21,813,652
Phu tong phan xiy dung 673,600,686
II | PHAN CO KHi
Van 1 chiéu DN25 3 céi 325,000 975,000
Van 1 chiéu DN50 mit bich 2 cai 780,000 1,560,000
Van 2 chiéu DN25 3 cai 495,000 1,485,000
Xlg?bzié:}llliéu DNS50 (d9ng co/ tha cong) ) chi 1,275,000 2,550,000
Lap dat dng gang DN50 PN10 0.18 100m 94,254,680 16,965,842
Lip dit 5ng PVC DN25 PN6 0.35 100m 2,220,400 777,140
Phu tong II 24,312,982
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III | PHAN DPIEN
Hop diéu khién tai chd 4 céi 3,549,600 14,198,400
Ong ludn cép D50 bing thép khong gi 012 | 100m | 40145712 | 4817.485
Xuyen qua san
E}gs Egincép dong luc va diéu khién cho 5 chi 4,854,500 24.272.500
Khay d& cap rong 300 15 m 683,200 10,248,000
Ap t6 mat MCCB-4P-32A 5 céi 2,217,813 11,089,065
é;; t%‘g’:‘:);?%ﬁ%gfj;ﬁ%ﬁ‘ mach va 5 cii 2,308,429 | 11,542,145
Cong tic to 3P-16A 5 cai 981,755 4,908,775
Von ké 0-450V kém chuyén mach 1 cai 1,169,391 1,169,391
Bién ap cach ly 380/220V-200VA 1 cai 1,539,565 1,539,565
Dén béo 3W-220A 18 cai 92,231 1,660,158
Cau chi 2A 4 b 85,643 342,572
4c;;§ rﬁzva kéo rai cap CU/XLPE/PVC- 75 m 23.700 1,777,500
Phu tong I1I 87,565,556

IV | CUNG UNG THIET BI
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May théi khi Q=3Nm3/phit, H:60 Kpa 2 b6 21,756,000 | 43,512,000
Pia suc khi DN120, 3Nm3 70 b 576,000 40,320,000
May khuéy chim 4 b 9,250,000 37,000,000
Bom tryc xodn léch tim Q=70L/h, H=7m 4 bo 25,237,583 | 100,950,333
Bom chim Q=3.7 m3/h, H=7m 6 bo 9,490,000 56,940,000
Bom rira loc Q=50m3/h, H=10m 2 b6 38,150,230 76,300,460
Toi tay 1 tin 1 b 2,300,000 2,300,000
Ddng hd do lwu lugng dién tir DN50 1 bd 5,800,000 5,800,000
Dong hd do luu lugng dién tir DN25 3 bo 1,725,000 5,175,000
V?t li.éu xt 1y sinh hoc MBBR san xuét 12.1 m3 8,000,000 96,800,000
noi dia

Vit liéu ODM-2F 3620 kg 25,000 90,500,000
Phu tong IV 555,597,793
Phu tong thiét bi cong nghé 667,476,332

Tong gia tri phin xay dung va thiét bi cong nghé

1,341,077,018




