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NGHIEN CUU XU’ LY NUGC THAI SINH HOAT BANG GIA THE VI SINH DI PONG
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TOM TAT
Nudc thai sinh hoal sau xir Iy qua bé phét thudmg con cé d6 6 nhidm wong ddi cao. Thanh phan
6 nhidm ch yéu 14 chét hiru co, dac bigt 1 cac hop cht hitu co c6 chira nita va mjt lugng NH.,
déng quan tam.
Nghién clr xir 1y nuge thai sinh hoat biing gid thé vi sinh di dong (Moving Bed Biological Reactor
-MBBR) dugc thyc hién nhdm néng cao hiéu qua loai bo BODy, COD va Nito. M6 hinh nghién
ciru dugce thyre hién trong phong thi r\ghlem v6i bé phan ung dung tich 100 lit. Gié thé nghién ctu
1a nhya c6 kich thuée 10x10 mm, bé mat riéng:1.200 m’ *m’; d rdng 85%; ty trong 1.2 kg/m’.
Qus 1rlnh ¢d dinh mang vi sinh v4t 1én gi4 thé dugc thyc hi¢n trong 48 gidr sau d6 duge dua vio bé
phan ng. Nudce thai nghién ciru ¢6 ham lhrgng BODS = 206-270, COD = 422 - 475 mg/l, ham
lugng £ N= 18-40 mg/I.
Keét qua nghién ciru cho thay véi thé tich dém 50% sau S gid higu qua xir Iy COD dat 94.56%, hiéu

qua khir nito dat 82,5%.

Tir khéa: MBBR, xur Iy sinh hoc nude thai, lpc sinh hoc.

DAT VAN BE

Tinh trang 6 nhiém mai truomg do nudc thai
sinh hoat dang dién ra nghiém trong & khip
noi trén ca nudc, dac biét la tai cic thanh phd
16m, céc trung tam thuomg mai, cc khu vui
chai giai tri. Nudc thai sinh hoat chua qua xir
Iy thuéng c6 do & nhiém hiu co, IN, ZP,
coliform cao dén rat cao da gop phin giy &
nghiém méi rudng ngay mot nghiém trong.
Phuong phap truyén thong la sau bé phét
nuge thai sinh hoat thutmg duge xir ly bing
bin hoat tinh.. V&i 2 cong nghé trén can thoi
gian luu di dai dé xir ly (riét dé N, P, nhat la
ham lurong NH," Theai gian luu 16m kéo theo:
chi phi dhu w xay dung, tiéu tén nang lugng
Iom... ddn dén gia thanh xir ly cao. Hon the
nira do ham lugng N, P cao, lugng sinh khéi
120 thanh kha lon.

Ky thuit mang sinh hoc gia thé luu dong
(MBBR-Moving Bed Biological Reactor)
duge nghién ciru 4p dung xu ly Kkét hop da to
ra ¢6 uu thé trong khic phuc nhiing nhuge
diém ciia cac phuong phap trén. Gid thé duoe
sur dung co nhiéu hinh dang nhung phd bién la
hinh try, 13p phuong... dugc ché tao tir vat
heu nhua HDPE lhong dun;% bé mit riéng
phd bién tir: 400 m? + 1200 m

* Tel 0916827728, Email- quynhkimt@gmarl com

MBBR 14 qué trinh mang sinh dé xir ly déng
théi BOD va Nito. Trong dé vi sinh vt ton tai
dfmg thoi duéi 2 dang bun hoat tinh lo limg
va tao mang trén bé mét vat li¢u dém lo ]u'ng
trong thiét bj phan tng. Khong khi dugc cap
vao thiét bj vira dé dap ung ohu chu oxy cho
qua trinh oxy hoa, vira la dong lyc cho cic
dém chuyen dong (dém plastic nhe, khéi luong
riéng xap xi khéi lugng riéng caa nuéce) [1].

Trong qua triph xi ly nude thai, khu hé vi
sinh vt phat trién tao mang trén bé mat dém.

Mang sinh hoc tao thanh thuomg c6 d¢ day tir
50200 pm. Hau hét cac vi sinh vat wén 16p
mang 1 vi sinh vét dj dudng (cl\ung str dung
cacbon hiru co dé lao sinh kllon) chiém wu thé
hqn 1a cac vi khudn ho hap fy tién [2]. Do
nong dé oxy ¢ lop trong va ngoai mang khic
nhau, do do trén gia thé luu déng hinh thanh
cac dang trao ddi chat ciing khac nhau: hidu
khi, thiéu khi, ki khi (tir ngoai vao Irong) nho
d6 hiéu qua phan hay cac chat 6 nhiém dugc
ning cao. MBBR c6 kha ning chuyen héa
COD va loai bd N cao [3]. Hon thé nira
MBBR con duge danh gia la c6 nang luc khir
nitrat cao theo ca 2 co ché phan Nitrat hda
gian tiép va phan Nnml héa tryc llep 0,25

Nghién ciru duge tién hanh nham khang dinh
tinh wu viét cia cong nghé MBBR trong xir ly
nuéce thai sinh hoat cé ham lugng IN cao.
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VAT LIEU VA PHUONG PHAP
NGHIEN CUU

péi tugng nghién ciu

Nu6e thai sinh hoat sau bé phél Khach san
Thai Nguyén - Thanh phd Théi Nguyén.

Vit li¢u nghién ciru

Gid thé nghién cir :

Gia thé nghién ciru 1a thuomg pham dugc ché
tao lir nhya HDPE c6 kich thuée 10x10mm,
bé mat riéng: 1.200 m?m'; do rEng 85%; ty
rong 1.2 kg/m' (Hinh 1) va 20x)5mm, be
mjt rién%: 560 m*/m"; d¢ rdng 85%; ty trong
1,2 kg/m

Hoat héa gia thé: Gi4 thé dugc hoat héa
trong 48 gidr v6i moi trudmg nudc thai nghién
ctru ¢6 bo sung bin hoat tinh. Gi4 thé da hoat
héa (Hinh 2) dugc dira vio thiét b phan ing
véi ty 18: 30+60% thé tich .

Hinh 2. Gid thé da hoat héa

Thiét bj nghién ciru:

H¢ théng thiét bj nghién ciru quy mé phong thi
nghiém gom cac hang myc chinh: thing cao vi
(1), bé phan img (bing thiy tinh) c6 dung tich
100 lit (3) khéng khi duge cap vao thiét bj nh
bom cap khi (12) bé lang thir cip (4).

' ¥ Ny g nuge
&1 nurde T 6 Phiu huban
. )

Hinh 3: S0 d6 h¢ thong thiét bj nghién ciru quy m6 PTN, dung tich bé phan tmg 100 lit
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- Nguyén ly hoat djng
Nudc thai tir thing cao V| (l) ducrc dua vao bé
phan img (3). Trong bé cé gla thé da ducrc
hoal héa. Khéng khi dugc cap va phan phéi
déu & day. bé. Sau xu ly hén hop nudc thai,
biin hoat tinh qua bé tang thir cdp (4). Bun
duge Iﬁng va nude thai sau xu ly duge dua ra
ngoai nho méng (hu (5).
Phwrong phap phan tich
- Téng N dugc phin tich bing phuong phép
Kjeldan
- PO.” dugc phan tich bing phuong phép tric
quang v&i chi thi Amommolipdat.
- BOD duge phin tich bling thiét bj Oxitop
- COD duge phan tich bing phuong phap hoi
luu déng v&i tac nhan oxy héa la
Bicromatkali
- MLVSS duge phin tich bing phuong phap
xdc dinh SS.
KET QUA NGHIEN CUU VA THAO LUAN
Két quia khio sat d3c trung nude thii sinh
hoat Thanh phé Thai Nguyén
Bang 1. D{c trung maGe thai sinh hogt sau bé
phét mé1 s6 vi 1ri 1rén dja ban TP Théi Nguyén
( Thér gian khdo sét. tic 25/3/2012 dén 29/7/2012)

STT Chititu Donvi Kétqua (S..C}:/:)
1 pH 5767  5-9
2 BOD; mg/l  188-260 SO
3 CcoD mg/l 322475
4SS mg/)  88-122 100
S TongN  mg 1840 10
6  TéngP mg/  9-I8 10

QCVN (Mirc B): QCYNI4 - 2008/BTNMT (Mirc B)

Nuée théi sinh hoat coa khu dan cu Thanh Phé
Thai Nguyen sau bé phét c6 d 6 nhiém kha
cao: Hau hét cc chi tiéu déu vugt TCCP: ham
lugng BODs gﬁp 5-6 lan so v6i quy chuan
14:2008, ham hrgng IN gip 24 lan (Bang 1).
Nghién ciru anh hwéng cia lwgng dém
trong xir 1y nude thai sinh hoat bang
MBBR

Nuéc thai duge dua vao nghién ciu ¢6 COD
475 mg/l; =N 28 mg/l. Thi nghiém duge tién

hanh voi dém da dugc hoal héa o ty 1€
30%,40%,50%, 60%, thé lich nghién ciru.

Sau 5 gitr van hanh, hi¢u qua xir ly COD, IN
tang khi luong dém tang: Hi¢u suat khiar COD
tr 73,5% & 30% dém lén 81.7% & 40% dém
va Ién toi 90.5% & 50% dém va 94,1% & 60%
dém. Hiéu qua xur ly IN dat 42,9% voi 30%
dém; 58,9% & 40% dém, 80,0 % & 50% dém
va 82,9 % & 60% dém . Khi lugng dém nho
(30%, 40%) lugng vi sinh khéng di de
chuyén hoa céc chit & nhiém trong thdi gian
la 6 gid. Khi tang lugng dém lén 50% hiéu
qua xir ly COD, khir nito tang lén ro rét
(92,6%; 80,0%), nudc thai ddu ra dat quy
chudn cho phép (COD = 45mg/l, TN = 5,6
mg/l). Khi tang thé tich dém dén 60% hiéu
qua xir ly TN va COD ting khéng dang ké so
vdri 50% (1,5%COD, 2,9%TN) (Hinh 4).
Luo‘ng dém Iém din dén lugng khong khi can
cip tang dé dap mg ché dé thay déng cho vat
liéu dém. Hon thé nira ty 1& dém cao doi hoi
dhu tu Ion. Vi vy véi két qua trén thé tich
dém hop Ii 14 50%.

@mcop
aw

o subt XD (%;

% 08m
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Hinh 4. Higu qua xir Iy COD. TN cua dém

So sanh v&i Acroten truyén théng & néng )
bun X=800mg/l. ciing sau 6 gid Inéu qua xir
ly COD dat 86,9%, tuy nhién IN chi dat
30,4% (ZN 19,5 mg/l). Mat khac hé sé tao
sinh khdr trong Aeroten la 0,69 lwomg sinh
khdi tao thanh cao 34,9%. Trong khi &
MBBR lugng sinh khéi sinh ra duge tao
thanh mang (Bang 2).
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Biing 2. So sdnh xit l bdng MBBR Véi thé tich dém 50% thai gian luu 5 g
viri Aeroten truyen thong hiéu qud xir ly COD dat 94,56%; EIN dat
Thoi Aeroten MBBR 82,5%.

gian [COD TN SK [COD TN
0 475 28 817 | 475 28
2 267 242 903 | 204 198

4 152 228 976 | 94 117 €
s . - 35 56 z
6 62 195 10| - - 2
Y(%) | 869 304 349 | 926 800 =

HSTSK 0.69 -
Nghién ciru anh huéng cia TN dong vao 0. , . .
YN dong vao duge nghién ciu & 18: 32; 40 Thid glan (gid)
mg/l, thé tich dém 50%. Két qua nghién ciru Hinh 5. Anh huimg ciia him lugng EN ban dou
sau 5 gid xur ly cho thiy ham lugng N giam dén higu qua xir ly bang MBBR
dang ké, tir 74-83%. Nudc thai dau ra dat tiéu

chuan thai vé IN (4,6-6,8 mg/l). Két qua Bang 3. Ddc trumg mebc thai trudce va sau xi Iy
ciing cho thdy hiéu qua xur ly IN tang khi IN Thong Dy Dlu QCVN
R . . 2 PR . STT DPon vj N

dong vao tang (Hinh §) ket qua nay phi hop s vio  ra_ (cdLA)
véi két qua nghién ctru Sin et.al (2008) [6]. 1 pH - 59 78 5-9
Xir ly nuée thai sinh hoat Thanh ph(‘x Thiéi 2 COD mg/l 471 256 -
Nguyén trén mo hinh phongz thi nghiém 3 BOD, mg/ 268 126 30
Nuge thai sinh hoat dugc lay tir Khach san

i ;. N 4 S 88 28 50
Théi Nguyén ngdy 28/8/2012 dugc xir Iy lién 55 me
e bing céng nghé MBBR dén dat tiéu 5 TongN mel 325 568 6
chuan thai theo so dd quy trinh cong nghé 6 TongP mg/ 124 35 N
Hinh 6. Dac trumg nudc thai dong ra duge 7 Coliform MPN/ 18.10° 2400 3000

thé hién & Bang 3. 100ml
Tir két qua nghién ciru, cong nghé xir ly nudc thai sinh hoat thanh phé Thai Nguyén dugc dé xuat
nhu sau: (Hinh 6)

.-

“NuGe sau nén bun T

[

A4
[ Nute thii ,[ B2 didu hoa ]_,( B phin img

Hinh 6: Quy trinh cong nghé xic ly nueic thai sinh hoat Thanh Phd Thar Nguyén
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KET LUAN

Nuéc thai sinh hoat sau bé phét cva Thanh
phd Thai Nguyén cé ham lugng & nhidm kh4
cao, dic biét COD, BOD, IN... vugt nhitu
lén tiéu chudn cho phép. Véi nhitng dic trung
trén cong nghé Aeroten truyén théng to ra
khéng hi¢u qua (thoi gian luu dai, xur ly EN
khong triét dé, luong bun tao thanh lom...)

Ap dung cdng ngh¢ MBBR cho két qua rat
kha quan: voi thé tich dém 1a 50% va thai
gian luu S gi¢ higu qua xir ly COD dal
94,56%. EN dat 82,5%. Céng nghé MBBR
dugc danh gia cao trong xir ly nudc thai giau
nito va da duge giai cao tai cude trién lam san
phdm sing tao khoa hoc tré Dai hoc Thai
Nguyén thang 11 nam 2012.

SUMMARY

TAILIEU THAM KHAO
1. Bonomo, L., Pastorelli, et.al (2000) Tertiary
nitrification in pure oxygen moving bed biofilm
reactor. Water Science and Technology 41 (4—
5),361-368.
2. Hem, L., Rusten, ct.al. (1994). Nurification in
a moving bed biofilm reactor Water Research 28
(6), 1425-1433.
6. Odegaard, H, (2006) /nnovations in wastewater
treaiment* the moving bed biofilm process. Water
Science and Technology 53 (9), 17-33.
S. Rusten, B., etal, (1995). Nitrogen removal
Jrom dilute wastewater m cold climate using
moving bed biofilm reactors. Water Environment
Rescarch 67 (1), 65-74
3. Salverti, R., et.al (2006). fects of temperature
on tertiary niwrification in moving-bed biofilm
reactors, Water Research 40,2981-2993.
4. Sin, G., ctal. (2005). A new approach for
modelling  simultaneous  storage and growth
processes for activated sludge systems under
aerobic conditions. Biotcchnology &
Bioengineering 92 (5). 600-612.

RESEARCH ON DOMESTIC SEWAGE TREATMENT USING MOVING BED

BIOLOGICAL REACTOR

Pham Huong Quynh’
College of Technology - T\

ARer treating by septic tank, domestic sewage is usually still polluted. Pollutant composition 1s
mainly organic marter, especially organic compounds containing nitrogen and NH,".

R h on d ic sewage using Moving Bed Biological Reactor MBBR were
conducted to improve the removal efficiency of BODs, COD and nitrogen. Pilot model was carried
out on laboratory with reactor having 100 liter capacity. Plastic media has 10x10 mm in size, 1.200
m? m’ in specific surface, 85% in porosity, 1.2 kg/m® in density. The process which fixed bio
membrane 1o medium was conducted in 48 hours then they were put in 1o reactor with activated
sludge in the range 400 to 1.000 mg/I. The sewage in this study has some characteristics following
BODS = 206-270 mg/l, COD = 422-475 mg/l, EN =18- 40 mg/l. )

The results of this study : after S hours of wastewater treatment. COD removal efficiency was
94.565, Nitrogen removal efficiency 82.5 %.

Key words: MBBR. biological ireatment, biofilm
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