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Tom tit

Céng nghé Membrane Bioreactor (MBR) la sw két hop giita qud trinh xir Iy sinh hoc
hiéu cac chdt 6 nhiém va qua trinh loc mang dé tach sinh khoi vi khudn trong nude thdi,
lam ting kha néng xik Iy mede thdi va tach sinh khoi hiéu qua cao, tiét kiém dién tich cho bé
ling mang lai loi ich vé kinh té, ky thudt, méi truong. Bdo cdo ndy danh gid hiéu qud xir Iy
miede thdi thity san bang céng nghé MBR véi mét sé thong sé 6 nhiém ban dau nhw: COD =
840 mg/l, NH;" = 212 mg/l, NOs” = 28 mg/l, PO =32 mg/l. Nghién citu dwoc van hanh o
ba tdi trong khdc nhau: 1,2 kgCOD/m>.ngay; 1,8 kgCOD/m3.ngay; 2,4 kgCOD/m>.ngay.
Két qua nghién civu cho thdy tdi trong hitu co t6i wu cho qud trinh xit Iy cd cdc chi tiéu héa
ly va sinh hoc trong mo hinh nghién cuu la 1,8 kgCOD/m3.ngély.

Tir khoa: nuoc thai thuy san, chdt 6 nhiém, tai trong, hiéu sudt xir ly
Abstract

SURVEY ON THE ABILITY OF COD, NH;", NOs, PO,> TREATMENT OF
AQUATIC WASTE WATER BY MEMBRANE BIOREACTOR (MBR)
TECHNOLOGY

Membrane Bioreactor (MBR) Technology is a combination of biological treatment of
pollutants and membrane filtration process to separate bacteria biomass in wastewater,
increasing the ability of wastewater treatment and biomass separation. High efficiency,
saving area for sedimentation tanks with economic, technical and environmental benefits.
This report evaluates the efficiency of aquatic wastewater treatment by MBR technology
with some initial pollution parameters such as: COD = 840 mg/l, NH;" = 212 mg/l, NO5™ =
28 mg/l, PO,> = 32 mg/l. The study was operated at three different loads: 1.2 kygCOD/m?
day; 1.8 kg COD/m®.day; 2.4 kgCOD/m®.day. The research results show that the optimal
organic load for the treatment of both physicochemical and biological parameters in the
research model is 1.8 kgCOD/m? day.
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1. Gidi thi¢u
Viét Nam 13 mot trong cac nude xudt khau thay san hang dau trén thé gisi, vi thé
nganh thiy san dong mot vai tro quan trong trong nén kinh té ctia dat nude. Thiy san
trong nhirng nim gan day phat trién v6i toc do rat nhanh. Tuy nhién cing voi sy phét
trién d6 1a su gia ting mac d6 6 nhiém moi trudng do nudc thai ché bién thuy san giy
ra. Nudc thai nay chia rit nhidu hop chit khé phan huy sinh hoc, ham lwong nito,
photpho, COD, BOD... cao v6i mui hoi thdi khé chiu. Phan 16n nude thai chwa duoc xir
ly va duoc thai thing cac ngudn tiép nhan, ddy la nguy co gy 6 nhiém ngudn nudc
ngam, nude mit va 1a nguyén nhan anh hudng dén sirc con nguoi va méi truong (Tong
cuc Moi trudng, 2011). Néu khong c6 bién phap xir Iy phu hop thi s& gay anh huong
nghiém trong dén moi trudng va cudc séng ciia nguoi dan xung quanh. Trén co so do, dé
tai “Khao sat kha nang xtr ly COD, NH,", NOg, PO43' trong nudc thai thuy san béng
cong nghé Membrane Bioreactor (MBR)” duoc thuc hién dé tim ra phwong phap xu 1y
nude thai maéi &p dung trong xtr 1y nudce thai thiy san noéi riéng cting nhu céc loai nude
thai khac c6 déc tinh tuong tu n6i chung.

2. Vat liéu, phwong phap nghién ciru
2.1. Vat ligu nghién ciru

Mé hinh nghién ciru: M6 hinh MBR duoc sir dung 14 bé kinh c6 thé tich 36 lit véi
kich thudc rong x dai x cao = 120 x 500 x 600 mm thé tich str dung hitu ich 30 lit dé phu
hop voi théng lugng trong nghién ctru, 1 module mang nhing chim trong bé. Hé thong
mang hoat dong tudn hoan theo chu ky 8 phut loc/2 phut nghi. Thoi gian luu bun (SRT)
duoc kiém soat 14 30 ngay & cac giai doan van hanh. Nong d6 oxy hoa tan (DO) duoc duy
tri trong bé MBR ¢ miic 4 - 6 mg/l (J. Wiszniowski, 2010) bang hé may thdi khi c6 luu
luong ti da 50 I/phut va hé thong phan phdi khi duoc str dung 2 thanh da bot dai 40cm.
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Hinh 1. M6 hinh thiét ké
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Ddc tinh mang MBR: Mang dugc dung trong nghién ctru mang Flat Sheet
Membrane LG G-Brane FN véi cac théng s6 mang dugc thé hién ¢ bang 1.

Bing 1. Cdc thong so ky thudt ciia module mang

STT Théng sb Gia tri
1 Model MR-MFS20A
2 Loai mang Dang tam (flat sheet)
3 Kich thuéc module 463 mm x 360 mm
4 Di¢n tich mang 0.333 m2
5  Thong lugng thiét ké 15 - 65 L/m2.h (4.5 — 19.5 L/module.h)
7 Vat liéu d6 mang Nhya ABS (Acrylonitrin butadien styrene)
8 Kich thuéc 16 loc 0.2 pm
9 Ap sudtdé nghi < - 0.47 kgfiem?
10 pH 3-13
11 Hoa chit rira mang 5000mg/l (NaOCl)
12 Vit liéu mang PES (Polyethersulfone)

Nude thai: Nghién ctru ndy dugc tién hanh véi nudc thai thuy san dé danh gia
hiéu qua xir Iy & cac tai trong khac nhau. Thanh phan tinh chit nude thai duoc thé hién
qua bang sau:

Bdng 2. Ddc tinh nuoc thai thuy san nghién ciru

Chi tiéu Pon vi Gia tri nhé nhit Gia trilom nhdt  Gia tri trung binh
pH - 6,6 8,2 6,9
COoD mg/I 352 840 596
NHa* mg/l 70,5 212 141,3
NO3™ mg/l 1,3 28,4 14,9
PO43' mg/l 9,4 32,8 21,1
TSS mg/I 1100 1700 1400

2.2. Phwong phdp nghién ciru:

Lam sach mang: Khi &p suat ban mang dat gia tri -0.4 bar thi mang sé rira nguoc.

Phdn tich mdu: Céc chi tiéu va phuong phap phan tich dugc thé hién trong bang 3
Bdng 3. Chi tiéu phan tich va phwong phap phan tich

STT Chi tiéu Phuong phap Pon vi Thiét bi

1 pPH 4500 - H* B. lectrometric Method pH Meter
2 COD 5220 C. Closed Reflux, Titrimetric Method mg/L Tt nung 150%c
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B~ W

Nitrat 4500-NO3  -A Nitrogen (Nitrate)
DO Pbién cyuc oxy hoa tan- may do oxy

MLSS 2540 Standard Method

TSS  Siy kho ¢ nhiét d 105°C

mg/L
mg/L

mg/L

mg/L

Spectrophotometer

OAKTON 110

B hat chén khong Can phén tich
Giay loc Tt nung

Gidy loc, bd hit chan khong, ti
nung, can dién tir

2.3. Bé tri thi nghi¢m

X Iy so bo: Loc nudce thai qua ludi loc trude khi pha, dau vao bom dinh luong
duoc gén dau loc can, tranh qua nhiéu cin vao bé, diéu chinh: pH trong khoang 6-9,
dinh dudng theo ti 1¢ COD: N: P la 150:5:1.

Giai doan 1: van hanh thich nghi

e Chuan bi bun hoat tinh dé cho vao bé sao cho MLSS trong bé 1a 4000 mg/1.

e O giai doan thich nghi s& chay véi nuéc thai thiy san & tai trong 0,9
kgCOD/m?® ngay. Tién hanh do COD mdi ngay.
e Qua trinh chay thich nghi s& két thiic khi hiéu qua xt Iy COD 6n dinh.

Giai doan 2: Khdo sdat COD, NH,*, NO3', PO,% ¢ cdc tdi trong khdc nhau

e Khao sat kha nang xur 1y: COD, NH,", NOg, PO43' va hiéu sudt xur Iy.

e Tién hanh khao st nuGc thai voi tai trong 1,2 kgCOD/mS.ngay, 1,8
kgCOD/m?®.ngay va 2,4 kgCOD/m?>.ngay.

3. Két qua va thio luin

3.1. Hiéu qud xw ly COD
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Hinh 2. Bién thién COD theo thoi gian
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Hinh 3. Nong dé va hiéu sudt xir 1y COD trung binh

Nong do COD dau vao trung binh cua céc tai dao dong;: tai 1 (350 — 450 mg/l), tai 2
(550 — 650 mg/l), tai 3 (680-850 mg/l) twong tmg véi nhing tai trong duoc Iya chon dé van
hanh hé thong. Nong d6 COD sau xtr Iy trung binh dao dong tir 16 — 32 mg/1 dbi véi tit ca
cac tai, nhu vay ddi véi tai 3 thi nong d6 COD dau vao cao nhat nhung dau ra van thip
trung binh khoang 24 mg/l (dat hiéu suat cao nhét trong 3 tai nghién ctru, hiéu suat dat
97%). vai cac tai con lai (tai1 1 COD ra 1a 22 mg/l, hiéu suét xur 1y cao dat 94%; tai 2 COD
ra 1a 24 mg/l, hiéu sudt dat 96%. C6 thé giai thich COD giam la do cac nguyén nhén sau:
mét 13, nudc thai thity san chira cht yéu 1a chat hitu co d& phan huy sinh hoc nén vi sinh vt
dé dang ti€u thy va thich nghi; hai la, méi truong thi nghiém thuén lgi nhu pH 6n dinh
khoang 6,6 - 8 phu hop cho qua trinh sinh truéng cta vi sinh vat, thém vao d6 diéu kién
hiéu khi luén dugc dam bao 1am cho lugng oxy hoa tan trong bé phan tng ludn duoc duy tri
& mirc 4-6 mg/l, ndng do chat 6 nhiém trong nudc twong ddi 6n dinh; ba 13, chat hiru co 1a
ngudn thirc an ctia vi sinh vat, vi sinh vat sir dung ngudn thirc dn ndy dé tham gia cac qua
trinh tong hop t& méi.

3.2. Hiéu qud xii Iy N-NH,"
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Hinh 5. Nong d¢ va hiéu sudt xir 1) Amonia trung binh

Nong d6 Amoni déu vao rat cao ¢ hau hét céc tai: tai 1 khoang 70 - 100 mg/l, tai 2
khoang 90 — 120 mgl/l, tai 3 khoang 170 — 190 mg/l. Ta thiy hiéu qua xu ly tt nhat 13 &
tai 1 va 2 voi nong dd6 Amonia dau ra twong tmg 1a 16mg/l va 22 mg/l déu dat hiéu suit
xtr 1y 80%; ndng d6 Amonia dau ra & tai 3 cao hon ¢ mirc 47 mg/l, hiéu sudt xir 1y chi
dat 70,6%. Nﬁ‘)ng dd Amonia giam l1a do Amonia bi oxy héa thanh Nitrit va Nitrat, mdt
phan bi bay hoi va mot phan amonia dugc téng hop trong cac mo té bao giy ra toan b
qué trinh oxy héa va phan tmng tong hop.

3.3. Hiéu sudt chuyén héa nitrat (N-NO3")
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Hinh 6. Bién thién NO3 theo thoi gian
Céc hé thdng xtr 1y nito thudng duoc thiét ké theo trinh tir nitrat hda — phan tmg nitrat
hoa hay nguoc lai, va trong nghién ctru nay hé théng chi thuc hién duoc qua trinh nitrat hoa
nhu vay nito & mo hinh nay hoat dong hiéu khi di®n ra manh mé& s& loai bé duoc BOD va
nitrat ha ammonia. NO,™ 1a san phim oxy hoa trung gian ctia nito gitra NH;" va NO3’, qua
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trinh nay dién ra rat nhanh chong nén ndng d6 NO,™ c6 nong do rat thip thuong nho nén
chiing ta khong xem xét chi yéu 13 xem xét NO3'. Nitrat sau khi dugc chuyén hoa van ton
tai trong nudc thai di ra ngoai. Do vay nén ham lugng NOj3  sau xir Iy luén ¢ muc cao.
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Hinh 7. Nong d¢ NOs trung binh
Nong d6 NO3™ sau xtr 1y thay dbi theo cac tai trong van hanh: trung binh tai 1
khoang 135 mg/l, & tai 2 khoang 176 mg/l & tai 3 1a 253 mg/l . Cac ndng d6 nay déu l6n
hon rét nhidu so v6i ngudng gidi han cho phép cuia QCVN 11-2015/BTNMT quy dinh
muc A la 30 mg/l va muc B 1a 60 mg/l.

3.4. Hiéu qud xir Iy Photpho (PO4”)
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Hinh 8. Bién thién PO, theo thoi gian

Nong d6 PO4> du vao ting dan qua cac tai, dao dong trong khoang 10-14 mg/l &
tai 1, tai 2 khoang 13 -16 mg/I, trung binh 25 & tai 3. Theo két qua nghién ctru, nong do
PO, clia nude thai ddu ra & cac tai con twong déi cao. Tai tai 1, ndng do PO4> trung
binh dao dong khoang 3,72 mg/l dat hi¢u suit 68%,d cac tai con lai trung binh dao dong
khoang 4,54 mg/l & tai 2 dat hiéu suét xir Iy cao nhat 71%; 9,9 mg/l & tai 3 voi hiéu suét
thip nhit 61 %.
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Hinh 9. Nong dg va hiéu sudt xir Iy PO,* trung binh

4. Két lun

Qua két qua nghién ctru xtr Iy nude thai ché bién thity san bang cong nghé Membrane
Bioreactor (MBR) v6i cong nghé sinh hoc hiéu khi két hop loc mang 1am ting kha ning xir
1y nudce thai trong va tach sinh khéi hiéu qua cao, tiét kiém dién tich cho bé léng mang lai
loi ich vé kinh &, ky thuat, moi trudng. Vi mdi tai trong hitu co duoc van hanh trong thoi
gian 30 ngay, vi sinh vat da kip thoi thich nghi, sinh trudng va phét trién manh, tao diéu
kién thun loi cho kha nang xir 1y & cac tai trong sau. Téi trong hitu co t6i uru cho qué trinh
xur 1y ca céc chi tiéu hoa 1y va sinh hoc trong mé hinh nghién ctru 1a 1,8 kgCOD/mg.ngéy,
{mg vai cac thong s van hanh 13 luu lwong nudc 1a 1201/ngay, thoi gian luu nude khoang
8h. Tuy nhién, hiéu qua xtr Iy PO,> vAn con khé thip, két qua dau ra van chua dat quy
chudn quy dinh. QuUA trinh nitrat hoa dién ra tét, ddn dén nong d6 NO3 & dau ra cac tai trong
nghién ctru thudng rat 16n, day 1a diéu khong mong mudn & mé hinh.
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