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CAI TAO HE THONG XU LY NUOC THAI CUA BENH
VIEN MAT - TAI MUI HONG - RANG HAM MAT AN
GIANG BANG CONG NGHE MANG LQOC MBR

Kiéu D6 Minh Luin, Duwong Hoang Phiic
Truong Pai hoc An Giang
Tém tit

Muc tiéu nghién cvu la danh gia kha nang wng dung cong ngh¢ mang loc
MBR dé cdi tao hé thong xir Iy nue thdi ciia Bénh vién Mt - Tai miii hong Rang
ham mat An Gzang Do do phwong phap nghién ciu la tim tai liéu hién co tai don
vi dé tim hiéu vé leu lu’O’ng thanh phan, tinh chdt nudc thai, quy trinh cong nghé
va phu’ang phap xw Iy nudc thai tai Bénh vién. DPong thoi khdo sat hién trang hé
thong xuw ly nuoc thai ket hop V6i 50 lieu thuc té thu thdp dwoc tir d6 tinh todn cong
nghé mang loc MBR dé cdi tao hé thong nham dam bao xu Iy nuodc thai dat QCVN

28:2010/BTNMT (cét B) truede khi thdi ra cong chung.

Tw khéa: Xtr 1y nudce thai sinh hoat; Moi truong; Bénh vién.
Abstract

Improving wastewater treatment system of An Giang hospital of Ophthalmology,
Otolaryngology and Odonto Stomatology using MBR filter technology

The objective of the study was to assess the applicability of MBR membrane
technology to improve waste water treatment system of An Giang hospital of
Ophthalmology, Otolaryngology and Odonto Stomatology. Therefore, the research
method is to find available materials at the unit to find out the flow, composition,
wastewater quality, technological process and wastewater treatment methods at
the hospital. At the same time, the wastewater treatment system has been surveyed
in combination with the actual data collected from the MBR membrane technology
to improve the wastewater treatment system to achieve QCVN 28: 2010 / BINMT.
(column B) before discharge to the common sewer.

Key words: Waste water treatment; Environment; Hospital.

1. PAT VAN DPE

Bénh vién Mat - Tai miii hong - Rang ham mit An Glang lua chon cong nghé
Nano dé xir Iy nudc thai phat sinh tir hoat dong cua bénh vién. Cong ngh¢ Nano sur
dung vat liéu Nano dé hap phu cac chat 6 nhiém va tich cdc phan tir nuGe ra tir chat
thai. Pay chinh 1a cong nghe méi nhat lac xay du‘ng, cong ngh¢ Nano xu ly duoc tat
ca cac loai nudc thai, ké ca cac loai nudc thai c6 tinh chat 6 nhidm cao ma cac cong
ngh¢ khac khong thé xr Iy dugc. Nhung do hé thong xu 1y nudc thai sinh hoat da xay
dung lau nén 16p vat liéu loc & cot loc thd (Nano) va ¢t loc tinh (N ano) nay chu yéu
1a than hoat tinh va da bi no nén vi€c xtr ly chua dat hi¢u qua. Do do vigc cai tao lai h¢
thdng xir Iy nude thai sinh hoat bang cong nghé mang MBR 14 can thiét.

2. NOI DUNG NGHIEN CUU

2.1. Pdi twong nghién ciru va phwong phap nghién ciru

- Bdi tugng nghién ctru: Bénh vién Mt - Tai mii hong - Ring ham mét An Giang.

- Phuong phép nghién ctru: Phuong phap thu thap dir liéu, phuong phap so
sanh, phan tich va danh gié so li¢u theo quy chuan k¥ thuat.
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2.2. Két qua nghién ciru va thao luin

2.2.1. Piic tinh nudéc théi bénh vign Mit - Tai miii hong - Ring ham mdt An Giang

Nguén nudc thai sinh hoat tai bénh vién bao gém:

- Nudc thai phat sinh tir hoat dong kham bénh, chita bénh va nudce thai sinh hoat.

- Luu lugng x4 thai trung binh: 24 m*/ngay.dém.

- Luu lwong x4 thai 10n nhét: 30 m*/ngay.dém.

Céc thong s6 dau vao cua nudc thai phat sinh tir hoat dong kham bénh, chira
bénh va nudc thai sinh hoat:

Bing 1. Chit lwong nuwéc thdi truwée khi xir Iy

TT Théng s0 6 nhiém Don vi Két qua
1 Coliforms MPN/100ml 9,3.10°
2 H.S mg/l 2,88
3 BOD. mg/l 2.400
4 pH mg/l 7,04
5 TSS mg/l 3.533
6 COD mg/l 3.340
7 Dau m§ dong thuc vat mg/l 231
8 N-NO, mg/l 0,03
9 PO * mg/l 1
10 N-NH * mg/l 58,84

(Nguon: Trung tam Ung dung Tién bé va Khoa hoc Céng nghé An Giang, 2018)
2.2.2. So dé day chuyén cong nghé xir Iy nwéc thdi sinh hoat hién tai ciia
Bénh vién Mat - Tai miii hong - Rang ham mdt An Giang
2.2.2.1. So dé ddy chuyén céng nghé

Nudc théi Bé i hoat | |—|Bé om Nudc thi tir
sinh hoat 3 ngin s | cac khoa phong

Chét thai I

Chét thai

Loc tho Na no

Khi
thai

| cipkhi [ Thiploc1 f—) fn
| s

| cipkni | | Thiploc2 f—s i

Chét thai

| Bé ling 2

| Clorine |——sf Bé khirtring  |——

Tinh loc Nano

ity

Cbng chung

Hinh 1: So d6 ddy chuyén cong nghé
(Nguon: Trung tam Ung dung Tién b va Khoa hoc Céng nghé An Giang, 2018)
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Thuyét minh so do:

* Bé gom:
- Vat liéu: inox 201, day 1,5 - 5 mm
Bing 2. Thong sé ky thudt ciia bé gom Bé gom c6 nhiém vu chira dung
TT Théng s6 Pon vi| Gia tri| nudc thai phat sinh tir cac khéu trong
1 | Luuluong trungbinh | m¥h | 24 | bénh vién thong qua h¢ thong muong va
2 Thé tich thyc lit | 2260 | congthu gom, tai dau vao bé thu gom c6
3 Duong kinh m 1,2 | lap dat lugc rac nham loai bod cac chat
4 Chiéu cao m 2 | can ba c6 kich thuéc 16n trude khi cho
qua cong doan xtr 1y ti€p theo.
* Bé ldng 1:
- Vat liéu: inox 201, day 1,5 - 5 mm
Bing 3. Thong sé ky thudt ciia bé ling 1 Sau cong doan gom, nudc thai duge
TT Thong s6 Pon vi| Gia tri | ti€p tuc thuc hién qua trinh lang tach nudce
1 | Luuluongtrungbinh | m¥h | 24 | va bun so by, qua trinh lang dugc thyc
2 Thé tich thyc lit | 2260 | hién bdi trong luc, mang rang cua va h¢
3 Budng kinh m 1,2 | thong ong phan phoi trung tam.
4 Chiéu cao m 2

Nudc thai tir be gom theo h¢ thong ong dan trung tAm xudng day bé day phan nuoc
trong Ién bé mit bé, phan can ba va bun s€ dugc gilr lai dudi day bé, bun dudi day bé
ling duoc hoan luu vé bé gom va duoc van chuyén xtr 1y phan hiy theo quy dinh.

* Cot loc tho (Nano):

- Vat liéu: inox 201, day 1,5 - 5 mm.

Bing 4. Théng sé ky thudt ciia cét loc tho Sau khi ling so bd, nude thai duge
(Nano) bom qua cot loc Nano dé xtr ly, vatliéu loc

T Théng sb Pon vi| Gia trj| 1Nano s& xir Iy chi tiéu kho nhat trong nudc
I | Luu luong trung binh | m¥h | 24 thai nhu: phosphor, day la chi ti€u 6 nhiém

2 Thé tich thuc lit 530 | €O nhi€u trong nudc thai bénh vién va

3 Puong Kinh m 0.6 nudc thai sinh hoat va 1a mét trong nhiing

4 Chidu cao m | 2.115 chi tiéu rat kho loai bo bang phuong phap

XU ly nudce thai thong thuong.

Ngoai ra, vat li¢u Nano con lam giam chat lo hmg, khu trung va néng cao va
lam 0On dinh pH tir 6,5 - 8. Sau khi qua ¢4t loc Nano, céc chi ti€u 6 nhlem khoé xtr ly
nhét trong nudce thai s€ giam di rat nhleu day 1a diéu kién tdt nhat dé hé vi sinh vt
phat trién va ciing 1a diéu kién tot nhit dé xtr 1y cac cong doan tiép theo.

* Thap loc 1 va thap loc 2:
- Vat liéu: inox 201, day 1,5 - 5 mm.

Bing 5. Thong sé ky thudt ciia thép loc 1 Trong thap loc 1 va thap loc 2 dugce

va 2 noi tiép nhén tao thanh chudi loc lién tiép,

T Thong so Pon vi| Gid tri| bén trong thap loc lap dat cac vat li¢u

L | Luulugngtrungbinh | mh | 24 | rdng dé cho dién tich bé mit tiép xtc véi

3 The tich thue lit | 3164 | h& tich nude 13 16n nhét trong didu kién
4 DPuong kinh m 1,2 o a
5 Chiéu cao m | 28 | cothé
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Nudc thai tir cot loc tho dua qua thap loc bang cach phun déu 1én bé mit 16p vat
liéu di xudng, khi oxy dugce bom tir day thap di 1én. Nudc thai tiép xtc vai 1op vat liéu
loc va khi oxy chia thanh céac hat nhé chdy thanh mang mdng qua khe 16p vat li¢u loc
di xudng. Trong thoi gian nude thai tiép xuc voi mang nhiy gelatin bam quanh vat
liéu loc. Sau mot thoi gian 16p mang nhay gelatin day Ién ngén can oxy trong khong
khi di qua 16p nhay, 0 diéu kién khong c6 khong khi vi sinh vat yém khi bén trong 16p
nhay gelatin phat trién manh tao ra san phim cu01 cung la khi CH, va CO, lam troc
16p mang ra khoi vat liéu cimg ri bi nudc cudn tréi xudng phia dlIGl Tren mat 10p
vat liéu cling lai hinh thanh mét 16p mang nhay moi, hién tugng nay lap di lap lai tuan
hoan va nuédc thai duoc 1am sach BOD va cac chat 6 nhiém.

* Bé ling 2:
- Vat liéu: inox 201, day 1,5 - 5 mm

Bing 6. Thong sé ky thudt ciia bé ling 2 Tai bé léng s& dién ra qu4 trinh tach
T Théng s Don vi| Gia tri bun hoat tinh. Hon hop nudc thai chay
I | Luu luong trung binh | m¥h | 24 tur thap loc 2 qua bé lang theo duong Ong
2 | Thoi gian luu nude oo | 2,67 dan xudng gan day bé, day phan nuoc
3 The tich thuc lit | 3164 | trong trén bé mat chay vao mang rang
4 Puong Kinh m 12 | cua va tu chay qua bé khur trung, khoan
5 Chidu cao m 28 lang inox duoc lap dat dé dam bao nude

tur thap loc chay qua khong bi xdo tron
va gilr g tinh cho phan nudc ‘trong trén
mat be Bun ling duéi day be duoc thu
vé bé gom thong qua duong dng xa day.

* Bé khir tring:
- Vit liéu: khdi inox 5mm
Bing 7. Thong s ky thudt ciia bé khir tring Dé nudc thai dat quy chuin quy dinh
TT Théng sb Pon vi|Gia tri| (QCVN 28:2010/BTNMT, ¢t B) thuong

1 | Luuluongtrungbinh | mh | 24 | nguoi ta st dung hoa chat chlorine dang
2 | Thoi gian luu nude gio | 2,67 | dung dich 10% st dung nudc thai la
3 Thé tich thuc lit | 1078 | Smg/l. Trong bé khir tring c6 bd tri cac
4 Chiéu rong m | 08 | vich ngin dao dong chay nham lam ting
> Chiéu cao m_| 2,115 | cyong kha nang khudy tron giita nude

thai véi hoa chat khir tring.
* Cot loc tinh (Nano):
- Vit liéu: inox 201, day 1,5 - 5 mm

Bing 8. Thong sé ky thudt ciia cét tinh Nudre thai tir bé khir tring duoc bom
loc (Nano) qua cOt tinh loc, bén trong cot loc dugc

TT Théng sb Don vi| Gia tri| thiét ké it nhat 2 dén 3 ngan chira vét liéu
1 | Luuluongtrungbinh | m¥h | 24 | loc Nano dé nham loai bé triét dé cac chit
2 Thé tich thyc lit 580 | 6 nhiém va cin con lai trong nudc thai
3 Pudng kinh m 0,6 nham dam bao sau khi xtr Iy qua cac cong
4 Chiéu cao m | 2,115 | doan va cot loc Nano, nudc thai s€ luén

dat (QCVN 28:2010/BTNMT, cot B)
trude khi thai cong chung ctia khu vuc.
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* Xur 1y khi thai:

Trong qua trinh van hanh h¢ thdng xir Iy nudc thai, mot phan céac chit 6 nhiém
s€ duoc chuyen hoa thanh mui hoi, lwgng mui nay chu yéu tap trung nhiéu & bé
gom, be ling va bé khir trung, tir cac bé mui s& bay 1én do qua trinh hoat dong cla
cac thiét bi, sy x40 tron ctia nudc thai va chénh léch nhiét d6 gitra nudc thai va moi
truong bén ngoai. Cac mui phat sinh nhue NH,, CH,, H_S,... s&€ duoc khu bang khi
Ozone trudce khi thai ra moi truong.

2.2.2.2. Két qua khao sat thyc 1é tai hé thdng xw Iy nwoc thai sinh hoat cua
bénh vién

Qua khao sat va danh gia hién trang thiy rang Bénh vién lwa chon cong nghé Nano
dé xir Iy nudc thai phat sinh tir hoat dong ctia bénh vién. Cong ngh¢ Nano str dung vat
liéu Nano dé hip phu cac chit 6 nhiém va tach cac phan tir chat thai ra khoi nude. Day
chinh 14 c6ng nghé méi nhit luc nay, cong ngh¢ Nano xu ly duoc tit ca cac loai nudc
thai, ké ca cac loai nudc thai c6 tinh chat 6 nhiém cao ma cac cong ngh¢ khac khong
thé xtr Iy duge. Nhung do hé thdng xtr Iy nude thai sinh hoat da  xdy dung lau nén 16p
vat liéu loc ¢ ¢t loc thd (Nano) va cdt loc tinh (Nano) nay chu yeu la than hoat tinh. La
chat hap phu tt ddi voi cac chat khong phén cuc, thuong 1a chat hitu co, hip phu yéu
cac chat phan cuc nhu nudc thai, amoniac. Han sir dung t6i thiéu 1a mot nam st dung,
dinh ky chung ta phal rira bang nude sach va sau mot nam sir dung chung ta nén mua
vt liéu loc m&i d€ nang cao hi¢u qua xu ly. Chi phi thay vat liéu cho mo6i cot la 30 triéu
dong cho mt nam su dung Tong hai cot 12 60 triéu dong cho mét nam st dung. Do d6
viéc cai tao bang viéc ap dung cong ngh¢ maéi hién nay ma Van dam bao to1 uu veé mat
k¥ thuat va kinh té 1 can thiét. Tuy nhién dé biét chinh x4c thi can danh gia tong hop ca
chi ph1 vat liéu, nhan cong dién, lam sach.. nhu’ng trong pham vi nghién ctru nay g1a
thiét cac chi phi khac 12 giéng nhau chi so sanh vé chi phi thay vat li¢u loc va chi phi van
hanh so v&i chi phi str dung mang loc MBR duogc dé nghi cai tao.

2.2.3. Phuwong dn cdi tao: Cdi tgo bé khir triing bang cong nghé mang MBR

Nudc thai cua Bénh vién theo duong 6 ong nuace thai tryc tiép vao bé tu hoai 3 ngan
nham phan hiy mot s6 chat nhu chat dam, chit béo, chit xo,... va khir phan 16n mui
héi tir phéan. Tiép theo, nudc thai nha v¢ sinh sau khi qua ngan tu hoai 3 ngén cung cac
loai nude thai tir cac ngudn thai khac cua Bénh vién thong qua hé thong muong dng
dan duoc dua qua bé thu gom dé 6n dinh luu lugng va dong chay cua nudc thai. Tai
day, lap dit song chin rac dé loai bo cac chat ran c6 kich thudce 16n dam bao an toan,
khong tat nghén, hu hong cho cong trinh tiép theo. Sau d6 nudc thai tiép tuc duoc dua
qua bé ling dé ling tach nudc va bun so bg, bun dudi day bé lang s& duoc hoan luu
vé bé thu gom. Sau ling so bd, nude thai tiép tuc duoc bom qua cdt loc Nano dé xu Iy
cac chi tiéu 6 nhiém kho xir ly nhét nhu Phospho (P) dong thot lam gidm chi tiéu SS,
khir tring va nang cao, lam 6n dinh pH, tao diéu kién tot nhat dé xir 1y cho cac cong
doan sau. O thap loc 1, thap loc 2 va thap loc 3 duoc ndi tlep nhau tao thanh chudi loc
lién tyc, lam tang kha nang lam sach BOD va cac chat 6 nhiém khéc trong nudc thai.
Giam di ap lyc xtr Iy ndng do céac chat 6 nhiém rat nhiéu cho qua trinh xur 1y ké tlep
Sau khi xtr Iy BOD, nudc thai tién vao céng doan xir 1y sau cung 1a bé sinh hoc hiéu
khi c6 mang MBR. Tai déy, nudc thai s€ duge thim xuyén qua vach mang vao ong
mao dan nho nhing 16 rdng cyrc nho tir 0. 01 - 0.2 um nén bun sinh hoc s& duoc gitt
lai trong bé, mat do vi sinh cao tang hi¢u sut xtr Iy. Mang chi cho nudce sach di qua
con nhiing tap chit rin, hitu co, vo co,. .. con sot lai s€ dugce gitr lai trén bé mit mang.
Nudc sach s€ bom hut thoét ra ngoai ma khong can qua bé ling, loc va khir tring.
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Nudc thai Bé tu hoai Bé thu gom+ | Nudc thai tir cac
sinh hoat "l 3ngin " song chén rac khoa phong
Bé lang 1
Bun
Cép khi Thép loc 1
v
Cép khi »[  Thap loc2
v
Cép khi —»| Thaploc3
A 4 \ 4
Cép Kkhi > Bé sinh hoc s Bé (fhl’l'a
MBR bun
\ 4
Cbng chung

Hinh 2: Bé khir tring bang céng nghé mdng MBR

Do do cdi tao cong nghe loc nano thanh xtr 1y sinh hoc hiéu khi c6 str dung gia thé
mang MBR cho hi¢u qué xtr ly cao cac chat 6 nhiém hiru o, cac chét nito, photpho,..
Téi lugng xtr ly cac chét hiru co cao va t01 uu hon lai tiét ki€ém khong gian thich hop
v6i dién tich cong trinh xtr 1y nude thai sin co hién tai, tiét kiém chi phi hon so véi
viéc cai tao thay vat liéu loc cho cac bé Nano hang nam. Quy trinh van hanh don gian
hon, luu lugng nude thai trong qua trinh xtr 1y dwoc 6n dinh va phu hop véi hé thong
xtr Iy nude thai hién 0 tai bénh vién. Ngoai ra, sir dung mang lgc sinh hoc MBR con
c¢6 nhitng vu diém ndi bat trong k¥ thuat xir Iy nhur:

- Van hanh v6i mét d¢ sinh khéi cao, cong nghé MBR lam giam thé tich bé sinh
hoc hiéu khi va khong can bé ling.

- Tang hiu qua xu ly sinh hoc 10% + 30% do MLSS tang 2 + 3 lan so véi
Acrotank truyén thong.

- Tiét kiém dién tich xdy dung vi thay thé cho toan cum bé (bé lang 1, loc tho,
thap loc 1, thap loc 2) - lang - loc - khir trung. Hé thong d& quan 1y do c6 it cong
trinh don vi.

De biét dwoc phuong 4n nay cO phu hgp voi hé thdng cii hay khong can phai danh
gia vé mat k¥ thuét ciing nhu kinh té.

* V& mat ky thuat:

Tinh toan thong sd thé tich luu nuéc:

Luu luong thiét ké Q = 30 m*/ngay dém
M VX V.3 0 0,6

C: BOD hoic COD cua nudc thai dau vao

=0,67 ngay = 16 gio
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 Theo chuyén gia thiét ké Bui Xuan Thanh thi C = 0,3 kg/m’, sau khi tinh toan
dé théa man thoi gian luu nude, nén chon C= 0,4 (vi C=0,3 +0,7).

X: can bun, dién hinh 1a 3kg/m?

Véi F/M=0,2 day (chit lugng dau ra tot)

Pbi voi bé thong khi kéo dai 0,03 < F/M < 0,8

Chon Q = 1,5m’/h (hé thong van hanh 20 gid)

V=16x 1,5 =24m?

- Ma thé tich thyc cua 2 thap bun hoat tinh (thap loc) chi ¢6 6m® .

- Theo khflO sat thi h¢ théng than cta 2 cot loc Nano bi no nén hé thé)ng Xt ly
khong dat chuan.

Theo phuong an thi 1ap dat mang loc sinh hoc (MBR) thi can lo ling tang Ién
9kg/m? (chon X = 9kg/m? dua vao chuyén gia thiét ké Bui Xuan Thanh) dua vao
cong thuec trén ta co:

004 Vv 04

£:£:> , & —= =0,22 ngay = 5,3 gio
M VX V.9 0 L8

Chon Q = 1,5m’/h (hé thdng van hanh 20 gid)

V=53x1,5=8m’

Ma sau khi cai tao bé ling thanh thap loc bun hoat tinh thi téng thé tich 1a V=
9m’. Tt the tich thyc 16n hon thé tich tinh toan. Keét lugn bé MBR phu hop véi thict
ké do luu lugng nude 6n dinh va thot gian luu ngan.

* V& mat kinh té:

+ Théng s6 bé MBR

- Luu lugng nudc thai tinh theo ngay dém: Q = 30 m*/ngay.dém

- Cong suat 1 mang: 300 L/gio.

- Cong suét xtr Iy cua hé thong:

38 =1,5 m*/gid (thdi gian van hanh 20 gio)

S6 lugng mang can thiét: %= 5 mang

- Kich thuéc bé: cao 1,5m, rong 0,5m, dai 1,2m.
-Thé tichbé: 1,5x0,5x 1,2=0,9 m’

+ Du tinh chi phi:
Bing 9. Chi phi thiét bi cdi tao
STT Tén thiét bj So lwong | Pon vi Thanh tién
1 Mang loc MBR 05 Cii 32.500.000 (VND)
2 Beé inox 01 Cai 7.000.000 (VND)
3 Bom | HP 01 Ci 3.000.000 (VND)
5 Bon nhya 3001 01 Cii 800.000 (VND)

Tdng chi phi: 32.500.000 + 7.000.000 + 3.800.000 = 43.300.000 (VND)
Bang 10. Chi phi vdn hanh

STT Tén thiét bi S0 lwong | Thoi gian hoat dong [Cong suat (KW)|Tong cong suat
1 May thoi khi 03 6 gi0/ng.d 1.5 18
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2 Bom cdt loc 02 4 gio/ng.d 1.5 12
3 Bom dinh lyong 01 4 gid/ng.d 0,128 0.52
4 May khuay 01 4 ¢id/ng.d 0,375 1,5
5 May Ozone 01 12 gio/ng.d 0,2 2.4
6 |Bom rtira nguoc c6t loc 02 1 gi0/ng.d 0,128 0,256
7 Mang loc MBR 05 20 gid/ng.d

Tong cong 34,676

(Nguon: Trung tam Ung dung Tién bé va Khoa hoc Cong nghé An Giang, 2018)
- Chi phi van hanh cho mdt ngay dém la:
34,676 KW * 1.200 dong = 41.6112 dong/ngay.dém
- Chi phi van hanh cho mdt nam la:
41.6112 dong * 365 = 15.188.088 dong/nim
- Tong chi phi dau trr cho cong trinh: 43.300.000 + 15.188.088 = 58.488.088 dong.

Dua vao két qua co thé thay rang chi phi cai tao thap hon chi phi thay vat liéu
loc bang cong nghé ban dau ma ¢ thé sir dung 1au dai va chi phi béo tri thip hon,

3. KET LUAN

Qua khao sat va danh gia hién trang cong nghé xu ly nudc thai sinh hoat tai
bénh vién nhan thiy rang hé théng da cii cho nén hai cot loc tho va tinh bi no dan
dén hiéu qua xtr 1y chua hiéu qua nén nhom tac gia dé xuét Ung dung cong ngh¢
mang loc MBR. Vi MBR so v6i cong ngh¢ bun hoat tinh truyen thong 1a: tiét kiém
dién tich, chat lugng nude 6n dinh do chi can thay doi bé ling 2 thanh thap loc 3 s&
lam ting nang suat lam sach BOD va cac chét 6 nhiém cho qué trinh 1am sach nudc.
Piém noi bat cia mang MBR thay vi bun hoat tinh dugc ling giu’ & bé ling thu cp
trong phuong phap truyén thong thi MBR v6i vo s6 16 vi loc s& gitip phan tich hoan
toan hon hop nude bun, voi tAm mang siéu bén, dan hdi cao c6 kich thude cac 16 loc
cuc nho tir 0.01 - 0.2 um hau nhu chi cho nude sach di qua giit lai cac chét lo ling,
vi sinh vét va vi khuan gy bénh cho nén thay thé bé khir tring thanh bé sinh hoc
hiéu khi c6 mang MBR thi quy trinh van hanh s dé dang va duoc thiét 1ap tu dong
va tiét kiém chi phi van hanh. Hau nhu gitt nguyén lai hé thong cii, khong tén thém
dién tich phu hop véi diéu kién caa Bénh vién.
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