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TOM T A T 

Nude thdi sinh boat sau xu ly qua bl phot thudng cdn cd dy d nhiem tuong ddi cao. Thdnh phan 
d nhiem chu ylu Id chdt hOu co, dac bift \i cic hgp chat hftu ca cd chira nitu vd mpt lugng NHj'* 
dang quan tdm. 
Nghien cdu xii ly nude thdi sinh hogt bang gii thi vi sinh di ddng (Moving Bed Biological Reactor 
-MBBR) dugc thyc hifn nhim ning cao hifu qui logi bd BOD,, COD vd Nita, Md hinh nghien 
cuu dugc thyc hien trong phdng thi nghifm vdi bl phan img dung tich 100 lit. Gii the nghien cuu 
Id nhua cd ki'ch thudc 10x10 mm, bl m$I ri6ng:1.200 rnVm-*; dp rdng 85%; ty trong 1,2 kg/m^ 
Qua trinh cd djnh ming vi sinh vgt len gii thi dugc thuc hifn trong 48 gid sau dd dugc dua vdo bl 
phan ung. Nude thai nghifin cuu cd him lugng B0D5 ^ 206-270, COD = 422 - 475 mg/1, him 
lugng L N ^ 18-40 mg/1. 
Kit qua nghien cuu cho thiy vdi th i tich dfm 50% sau 5 gid hifu qud xir iy COD dat 94,56%, hieu 
qua khli nito dgt 82,5%. 
Tir khda: MBBR, xu ly sinh hoc nude thdi, Igc sinh hgc. 

DAT VAN DE 
Tinh trgng d nhiem mdi t rudng do nude thai 
sinh boat dang dien ra nghiem trgng d khdp 
noi tren ca nude , dac biet la tgi cdc thdnh phd 
Idn, cac trung tam thuang mai, cac khu vui 
choi giai tri. N u d e thai sinh hoat chua qua xd 
ly thudng cd dp d nhiem hdu co, SN, I P , 
coliform cao den rat cao da gdp phan gdy d 
nghiem mdi t rudng ngdy mpt nghiem trgng. 
Phuang phdp truyen thdng la sau be phdt 
nude thai sinh hoat thudng dugc xu ly bdng 
bun hogt linh., Vdi 2 cdng nghe tren can thdi 
gian luu du dai de xu ly triet de N, P, nhdt Id 
ham lugng N H / Thai gian luu Idn keo theo: 
chi phi ddu tu xdy dyng, tieu tdn ndng lupng 
Idn.., dan den gia thanh xu Iy cao, Hon t h i 
nira do ham lugng N , P cao, lugng sinh khdi 
tao thdnh kha Idn. 

Ky thuat mang sinh hgc gia the luu dpng 
(MBBR-Moving Bed Biological Reactor) 
dupe nghien cuu dp dung xu ly k i t hgp da td 
ra cd uu the trong khdc phuc nhdng nhugc 
diem cua cac p h u a n g phdp trdn. Gia the dugc 
sd dung cd nhieu hinh dang nhung phd bien Id 
hinh try, lap phuong . , . dupe che tao td vgt 
lifu nhya HDPE thdng dyng, bd mat rieng 
pho biln tir: 400 m^ - 1200 mVm^ 
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MBBR la qua trinh mdng sinh de xu ly ddng 
thdi BOD5 vd Nita . Trong do vi sinh vgt tdn tgi 
ddng thdi dudi 2 dgng. biin hogt tinh lo lirng 
vd tgo mang tren be mat vdt lifu dem la lung 
trong thiet bj phdn ung, Khdng khi dugc cap 
vao thiet bi vua de dap ii:ng nhu cau oxy cho 
qud trinh oxy hda, vira Id ddng lyc cho cac 
dem chuyen dgng (dfm plastic nhe,khdi lugng 
rieng xdp xi khdi lupng rieng ciia nude) [1]. 
Trong qua trinh xu ly nude thdi, khu he vi 
sinh vdt phat trien tgo mdng tren be mat dem. 
Mdng sinh hpc tgo thdnh thudng cd dp ddy tu 
5 0 - 2 0 0 |im. Hdu bet cdc vi sinh vat tren ldp 
mang Id vi sinh vat dj dudng (chiing su dung 
cacbon hiiu co de tgo sinh khdi) chi lm uu the 
hon Id cac vi khudn hd hap tuy tifn [2]. Do 
ndng dp oxy d Idp trong vd ngoai mang khdc 
nhau, do dd tren gia the luu dgng hinh thdnh 
cac dgng trao ddi chat cung khdc nhau: hieu 
khi, thi lu khi, kj khi (tu ngodi vao trong) nhd 
dd hifu qua phdn buy cdc chat d nhiem dupe 
nang cao. MBBR cd khd nang chuyen hda 
CO D vd logi bd N cao [3]. Hon the nua 
MBBR cdn dupe ddnh gia Id cd ndng lyc khu 
nitrat cao theo cd 2 cd che phan Nitrat hda 
gian t i l p va phdn Nitrat hda true tiep [1 , 2, 5]. 
Nghien cuu dugc tien hanh nham khdng dinh 
tinh uu vift cua cdng nghe MBBR trong xu ly 
nude thai sinh hogt cd ham lugng ZN cao. 
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VAT L i e u VA PHU'ONG PHAP 
NGHIEN c O t I 
Doi tu^ng nghien ciru 
Nude thai sinh hogt sau be phot Khdch sgn 
Thai Nguyen - Thdnh pho Thdi Nguyen. 
Vat lifu nghien ciru 
Gid the nghien ciru : 
Gia the nghien cuu Id thucmg pham dupe che 
tgo tir nhya HDPE cd kich thudc 10x10mm, 
be mdt rieng: 1.200 mVm^ dp rong 85%; t^ 
trpng 1,2 kg/m' (Hinh 1) vd 20xl5mm, bl 
mdt rieng: 560 m^/m'; dg rdng 85%; ty trpng 
l,2kg/m° 

Hogt hoa gid the: Gid the dugc hoat hoa 
trong 48 gid vdi moi trudrng nude thai nghifn 
cdu cd bo sung biin hogt tinh. Gia the da hogt 
hda (Hinh 2) dugc dua vao thiet bj phan irng 
vdi ty If: 30^60% the tich . 

Hinh 1. Gid the chua hogt hda 

Hinh 2. Gid the da hogt hda 

Thiet bi nghien cim: 
Hf thong thiet bj nghien cdu quy md phdng thi 
nghiem gdm cac hgng myc chinh: thimg cao vi 
(1), bl phan ling (bdng thiiy tinh) cd dung tich 
100 lit (3) khdng khi dupe cap vao thiet bj nhd 
bom cap khi (12) bl Idng thir cdp (4). 

: 6 FhSu -ftiufeTiii 

. >.iiv thoi"iaii" 

Hinh 3: Sa dS he thdng thiit bi nghien cuu quy md PTN, dung tich be phdn ung 100 lit 
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- Nguyen ly hogi dgng 

Nude thai tii thiing cao vj (1) dugc dua vao bl 
phdn irng (3). Trong be cd gid the da dugc 
hogt hda. Khdng khi dupe cdp vd phan phoi 
deu d day, be. Sau xu ly hdn hgp nude thdi, 
biin hoat tinh qua bl Idng thu cdp (4). Biin 
dupe Idng va nude thdi sau xu ly dugc dua ra 
ngoai nhd mang thu (5). 
Phiromg phap phan tich 

- Tong N dugc phan tich bdng phuong phdp 
KJeldan 
- P04 "̂ dupe phan tich bdng phuang phdp trac 
quang vdi chi thj Amommolipdat. 
- BOD dupe phan ti'ch bdng thilt bj Oxitop 
- COD dugc phan tich bdng phuang phap hoi 
luu ddng vdi tdc nhan oxy hda la 
Bicromatkali 
- MLVSS dugc phan tich bdng phuang phap 
xac djnh SS. 

KET QUA NGHIEN CUU VA T H A O LUAN 

Ket qua khao sat dac trung nude thai sinh 
hoat Thanh pho Thai Nguyen 

Bang 1. Ddc trung nude thai sinh hogl sau be 

phdt mdt sd vi tri trin dia bdn TP Thdi Nguyen 

( Thdi gian khdo sdt. /i> 25/3/2012 din 29/7/2012) 

~i QCVN 

STT Chi tif u fion vi Ket qui (^^.^ B) 
1 pH 57-6,7 5-9 
2 BOD5 mg/1 188-260 50 
3 COD mg/1 322-475 
4 SS mg/1 88-122 100 
5 TdngN mg/1 18-40 10 

6 TdngP rog/1 9-18 10 

QCVN (Muc B): QCVN 14 - 2008/BTNMT (Muc B) 
Nude thdi sinh hogt ciia khu ddn cu Thdnh Phd 
Thai Nguyen sau bl phdt cd do d nhiem khd 
cao: Hdu hit cdc chi tieu ddu vugt TCCP: ham 
lugng BOD5 gdp 5-6 lan so vdi quy chudn 
14:2008, ham lugng SN gap 2-4 lin (Bdng 1). 
Nghien cfru anh hirdng ciia lugng dem 
trong xu- ly nude thai sinh ho^t bang 
MBBR 
Nude thai dugc dtra vdo nghien cdu cd COD 
475 mg/1; SN 28 mg/1. Thi nghifm dugc tiln 

hdnh vdi dem dd dugc hogt hda d ty Id 
30%,40%,50%, 60%, the tich nghien citu. 
Sau 5 gid van hdnh, hieu qud xir ly COD, SN 
tang khi lugng dfm tang: Hifu sudt khu COD 
tir 73,5% d 30% dfm len 81,7% d 40% dem 
va len tdi 90,5% d 50% dfm va 94,1% d 60% 
dfm. Hifu qud xu ly SN dat 42,9% vdi 30%. 
dfm; 58,9% d 40% dfm, 80,0 % d 50% dfm 
va 82,9 % d 60% dfm . Khi lugng dfm nhd 
(30%, 40%) lu-png vi sinh khdng dii de 
chuyin hda cac chat d nhilm trong thdi gian 
Id 6 gid. Khi tang lugng dfm len 50%) hieu 
qud xir ly COD, khu nito tdng len ro rft 
(92,6%.; 80,0%.), nude thdi dau ra dgt quy 
chuan cho phep (COD = 45mg/l, TN = 5,6 
mg/1). Khi tang thi tich dfm din 60% hieu 
qua xu ly TN va COD tang khdng dang ke so 
vdi 50% (1,5%.C0D, 2,9%TN) (Hinh 4). 
Lupng dem lon ddn den lugng khdng khi cdn 
cap tdng de ddp ung che dp thiiy ddng cho vdt 
lieu dfm. Hon the nda ty If dfm cao ddi hdi 
dau tu Idn, Vi vgy vdi ket qua tren the tich 
dem hgp li la 50%. 

Hinh 4. Hiiu qud xu ly COD, TN cua dim 

So sdnh vdi Aeroten truyln thdng d ndng do 
biin X=800mg/1, cung sau 6 gid hieu qud xu 
ly COD dgt 86,9%, tuy nhien SN chi dat 
30,4% (SN=19,5 mg/1). Mat khdc hf sd tgo 
sinh khdi trong Aeroten la 0,69 lugng sinh 
khdi tgo thdnh cao 34,9%. Trong khi d 
MBBR lupng sinh khoi sinh ra dugc tao 
thanh mdng (Bdng 2), 
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Bang 2. So sanh xii iy biing MBBR 
vdi Aeroten truyen thong 

Thirt 
gian 

0 

2 

4 

5 

6 

Y(%) 

HSTSK 

Aeroten 

COD 

475 

267 

152 

TN 

28 

24,2 

22,8 

SK 

817 

903 

976 

62 

86,9 

19,5 

30,4 

1102 

34,9 

0,69 

MBBR 

COD TN 

475 28 

204 19,8 

94 11,7 

35 5.6 

92,6 80,0 

Vdi the tich d fm 5 0 % thdi gian luu 5 gid 

hifu qud xii: 1^ C O D dgt 94 ,56%; S N dat 

8 2 , 5 % . 

ThM gian (glÂ  

Hinh 5, Anh hudng cda hdm lu^g IN ban ddu 

din hiiu qud xir ly bdng MBBR 

Bang 3. Ddc trung nuac thdi tnrdc vd sau xii ly 

Nghien ciru a n h huwng c u a l lN d o n g vdo 

Z N ddng vao dupe nghien cdu d 18; 32; 40 

mg/1, t h i tich dfm 50%o. Ket qua nghien ciiru 

sau 5 gid xu Iy cho thay hdm lugng N gidm 

dang k l , tu 74-83%i. N u d e thai dau ra dgt tieu 

chuan thdi v l Z N (4,6-6,8 mg/1). Ket qud 

cung cho thdy hieu qua xu ly Z N tang khi Z N 

ddng vao tdng (Hinh 5) k i t qua nay phii hop 

vdi ket qud nghien cuu Sin et.al (2008) [6]. 

Xir ly nirdc tha i sinh hoa t T h a n h p h o T h a i 

Nguyen t r en m o h inh p h d n g th i ngh iem 

N u d e thdi sinh hogt d u o c ldy tu Khach sgn 

Thdi Nguydn ngdy 28/8/2012 d u p e xu ly lien 

tyc bang cdng nghf M B B R den dat tieu 

chuan thai theo so dd quy trinh cdng nghf 

Hinh 6. Ddc t rung n u d e thdi ddng ra dugc 

the hien d Bdng 3 . 

Td k i t qua nghien cuu, cdng nghf xir ly nude thdi sinh hogt thanh pho Thai Nguyen dupe de xuat 

nhu sau: (Hinh 6) _ - -

1 BJchiiabilii | - -*J Xethugom ! 

STT 

1 

2 

3 

4 

5 

6 

7 

Thdng 
so 

pH 

COD 

BOD, 

SS 

TongN 

T6ngP 

Colifom 

Don vi 

mg/1 

mg/1 

mg/1 

mg/1 

mg/1 

MPN/ 
100ml 

D^u 
vdo 

5,9 

471 

268 

88 

32,5 

12,4 

18.10' 

Ditu 
ra 

7,8 

25,6 

12,6 

28 

5,68 

3,5 

2400 

QCVN 
(egtA) 

5-9 

-
30 

50 

6 

5 

3000 

Nir6c sau nen biin 

Be dieu hda 

-j> 

Blphdnihig 

t 
Be ling • 

Khir trimg 

Hinh 6: Quy trinh cdng nghe xie ly nude thdi sinh hoat Thdnh Pho Thdi Nguyen 
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KET LUAN 

Nude thai sinh hogt sau bl phdt cua Thanh 

phd Thai Nguyen cd ham lugng d nhilm kha 

cao, ddc biet COD, BODs, SN... vugt nhilu 

Idn tieu chuan cho phep. Vdi nhiing ddc trung 

tren cdng nghe Aeroten truyln thong td ra 

khdng hifu qud (thdi gian luu dai, xii ly SN 

khdng trift de, lugng biin tgo thanh Idn...) 

Ap dyng cdng nghf MBBR cho kit qua rat 

khd quan: vdi thi tich dfm Id 50%i vd thdi 

gian luu 5 gid hifu qua xu ly COD dgt 

94,56%, SN dgt 82,5%i. Cong nghf MBBR 

dugc ddnh gia cao trong xu ly nude thdi gidu 

nito va da dupe giai cao tai cupc trien ldm san 

pham sang tgo khoa hgc tre Dai hpc Thai 

Nguyen thdng 1! ndm 2012. 
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SUMMARY 
RESEARCH ON DOMESTIC SEWAGE TREATMENT USEVG MOVING BED 
BIOLOGICAL REACTOR 

Pham Huong Quynh' 
College of Technology - r\ ( 

After treating by septic tank, domestic sewage is usually still polluted. Pollutant composition is 
mainly organic matter, especially organic compounds containing nitrogen and NĤ "̂ . 
Research on domestic sewage treatment using Moving Bed Biological Reactor MBBR were 
conducted to improve the removal efficiency of BOD5, 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 
mV m̂  in specific surface, 85% in porosity, 1.2 kg/m' in density. The process which fixed bio 
membrane to medium was conducted in 48 hours then they were put in to reactor with activated 
sludge in the range 400 to 1,000 mg/1. The sewage in this study has some characteristics following 
B0D5 ~ 206-270 mg/1, COD = 422-475 mg/1, ZN =18- 40 mg/1. 
The results of this study : after 5 hours of wastewater treatment, COD removal efficiency was 
94.565, Nitrogen removal efficiency 82.5 %. 
Key words; MBBR, biological treatment, biofilm 
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