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Tom tat: Bai bio dé ap dén m ot s6 két qua nghién cuu xu Iy nudc thai cong nghiép duong quy
m 6 phong thi nghiém bang cong nghé xir Iy sinh hoc ky khi (Bé xit Iy sinh hoc dong chay nguoc
qua I6p bim ky khi - Up flow Anaerobic Sludge Blanket). M6 hinh thi nghiém bé UASB (dung
tich 12,51) da dwoc thiét ldp dé xir Iy hén hop nude thai dwong nhén tao cé nong dé cacbon hitu
co cao (TOC). Mo hinh dwoc vin hanh lién tuc véi thoi gian 440 ngay trong diéu kzen on dinh
nhiét do tai 37 ‘c Hiéu qua xu ly cua be UASB dat 80~98% tuong ung voi gioi han Ve tdi luong
hitu co la 16 g-TOC/Ingd. Lupng chat hitu co' phéin hbgy tinh theo TOC dupc chuyen héa thanh:
khi sinh hoc véi thanh phan CO, - 46%, CH, - 49% va sinh khéi - 5%. Hé s6 tang sinh khoi biin
duoc tinh bcing 0.094 g-158S/2-TOC. Pé dat duoc hiéu qua xu ly cao, bé UASB can dupc vin
hanh trong dieu kién: i) Ty 1é cac chat dinh dwéng trong nube thai C: N: P =350: 10: 2; ii) pH
6.8~7.2; iii) Nong d¢ axit béo (VFAs) nhé hon 1000mg/l: iv) Thoi gian leu nude Ién hon 12 gio.
Tir khoa: UASB, Nudc thdai cong nghiép duong, COD, TOC, VFAs

Summary: This article refers to the research on sugars industrial wastewater treatm ent using
UASB reactor (Up flow Anaerobic Sludge Blanket) in laboratory. An UASB reactor with 12.5] of
volume has been established for high strength sugary wastewater treatm ent. The UASB reactor
operated at 37°C for 440 days. The UASB reacior achieved 80~98% TOC reduction at VLRs up
to 16 g-TOC/ld. Mass balance calculations revealed that 46% and 49% of TOC rem oved was
converted to CO, and CH, respectively, while the rest was converted to biom ass with an average
observed sludge yield of 0.094 g-VSS/g-TOC. For results of effective TOC rem oval efficiencies,
the following parameters must be m aintained at i) C: N: P = 350: 10: 2; i) pH: 6.8~7.2; iii)
VFAs less than 1000mg/l; and iv) HRT greater than 12 hrs.
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nghiép nay c6 ndng do cac chat hﬁu co COD,
BOD cao 1a mét trong nhimg ngudn gay 0
nhiém dang ké t6i cic thuy vuc sdng ho tai
Viét Nam.

I. MO PAU

San xuit mia - duong 1a nganh cong nghiép da
co tr lau ¢ Viét Nam. D€ dap ung nhu cau tiéu
ding trong nudc ciing nhu xuwat khau sin

phdm, nginh cong nghiép duong Vit Nam
cling di co6 nhimg budc phat trién Ion vé& qui
mo san xuét. Tuy nhién, hién nay hau hét cac
co 0 san xuat duong & Viét Nam déu chua cd
tram xu ly nuéc thai hodc c6 nhung hoat dong
v6i hiéu qua thap. Nude thai tir loai hinh cong
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O Viét Nam phuong phap xir Iy nudc thai
bing bé UASB (Upflow Anaerobic Sludge
Blanket - Bé xir Iy sinh hoc dong chay ngroc
qua 16p bin ky khi) ciing da dugc d& cap dén
v6i nhitng wu diém: hiéu qua xtr Iy cao, luong
bun du thép va duge 6n dinh t6t, nhu cau vé
nang luong it va ngroc lai co thé tan dung
luong khi sinh hoc sinh ra trong qu trinh xtr
Iy nhu moét ngwn ning lwong moi. Do 1a
phuong phap co tinh tmg dung cao trong didu
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kién Viet Nam. Tuy nhién, dé ap dung vao
thue té cing ton tai nhiéu van d&& can dugc
nghién ctu cy thé. Bai bio goi thidu két qua
nghién ctu xu ly nudc thai cong nghi€p duong
bang cong nghé sinh hoc ky khi UASB, nhim
lam rd kha ning tmg dung bé UASB trong xir
Iy nudc thai cong nghiép durdng trong dicu
kién Viét Nam, déng thoi xac dnh cac thong
s0 ky thuat can thiét cho viéc tinh toan thiét ké
va van hanh bé

II. BO TRi NGHIEN CUU TREN MO HINH
THUC NGHIEM
2.1 M6 hinh thwe nghié m

Md hinh thuc nghiém 4p dung trong nghién
ctru dugc mo phong theo Hinh-1. Bé UASB
c¢6 hinh try tron, ciu tao boi hai 16p vo nhua
thuy tnh (acrylic glass). Kich thudce phin
trong cta bé gom: chiéu cao 1,18m, dung tich
12,51, trong d6 khoang phéan huy 7 51(@ 10cm,
h= 100cm), khoang ling 5,0 1 (& 20cm h=
18cm). Phan ngoai lién két voi hé thong cip va
tuan hoan nuéc néng &m bao on dinh nhiét do
bén trong bé theo yéu cau nghién ciu. Nudc
thai dugc bdo quan trong tu lanh & nhiét do
4°C va duoc bom vao tir diy b UASB Pé
nghién ctru vé& sy phan bd ndng @& chat ban va
sy thay doi cac dic tinh cia bun trong b, doc
theo chidu cao bé o bd tri cic voi liy mau
(SP-1~SP-5). Tai khoang ling c6 bd tri thiét b
(TB) tach cic pha Khi-Rin-Long hinh phéu
dam béo thu hdi toan bd luong khi sinh hoc
sinh ra trong qud trinh phan huy cac chat hiru
co, dong thoi cic hat bin s& quay tro lai
khoang phan huy nho tac dng cua trong luc.
Nuée sau xtr 1y thoat ra qua cira xa b trf phia
trén clia be.

2.2 Bun géc va hén hop nwéc thai diung
trong nghién ciru

(1) Bun gbc: Bin gc ding trong nghién ciru
1a loai bun hat lay tir bé UASB cang van hanh
xu ly nudce thai cdng nghi€p bia vaoi cac dic
tinh: MLSS 78,5 gL, VSS 69,4 g/L, cd hat
1~3mm.

TB tach pha
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Hinh 1. M6 hinh nghién cillNT bing bé UASB

(2) Thanh phin cia hén hgp nwéc thai
nhian tao: Nudc thai cong nghiép duong la
loai nudc tha cod néng d& BOD va GOD cao, &
muc & 10 ~50 g/L, ty 1¢ BOD/COD khoang
0,75 ~ 09. Trong loai nudc thai nay, thanh
phin gdy 6 nhim chu yéu la cac bon hitu co
dudi  dang sucrose  (CoHy,0;;), glucose
(GH1206)... [2].

Trong nghién ctru nay, dé khéng ché duoc nong
d0 cac bon hitu co trong nudc thai ¢ cac giai
doan van hanh theo yéu cau nghién ctu, nudc
thai sir dung 1a loai nudc duoc pha ché nhan tao
tir cac chét dinh drdng gdm: Cac bon dudi dang
sucrose Cj,Hp,0yy, Nito- NH,(, Phét pho-
KH,POy, véi ndng do theo ty 16 C: N: P tuong
ung trongtunggiai doan van hanh. Ty 1€ C: N: P
= 350:5:1 thuong cd trong nudc thai oong
nghiép dudng va mot sé dang nude thai cong
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nghi€p giau hiu co khac [2,3] dirgc ap dung
trong gai doan nghién ctu dau. NaHCO,; duoc
thém vao voi nong do thich tmg dé giir o pH
trong bé & mirc trung tinh nhung khéng vuot qua
8000 mg/L nham han ché anh huéng ciia cic ion
Na' (ton tai véi ndng & cao) t6i qua trinh phin
huy cac chét hitu co[1].

2.3 C hé @9 van hanh m 6 hinh nghién ciru
Nghién ctu tén mo hinh thi nghiém dugc
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khoi dng tu thang 6 nam 2010 va dugc véan
hanh lién tuc trong thoi gian 440 ngy. Tai
mdi gai doan nghién ciu, mo hinh duoc van
hanh v6i ché do 6n dinh vé thdi gian luu nuée
(HRT), ty 1¢ dinh dedng CN:P va nhiét do.
Néng d6 TOC dirge diéu chinh ting din khi
két qu quan tric cho thdy mo hinh dat hiéu
sudt xtr 1y 6n dinh (6n dinh vé luong khi sinh
hoc phat sinh va hiéu suit khir TOC).

Bangl. Ché dgin hanh mé hinh (thing 6/2010)

Giai Tlu‘)’i g‘ian NﬁngA do ‘TOC HRT Ty lf:sphfin hity Nhid
doan van hanh dau vao (h) chat hiu co C:N: P do (“b)
i @Ogay) (mg/L) (gTOC/L.ngd) i
1T [ 0~8 [ 300~6000 36 033~4 350: 5: 1 37
2 81~161 1000 ~16000 36 0.65 ~10.6 350: 10: 2 37
3 162~206 1000~ 4000 24 1~4 350: 10: 2 37
4 207211 6000 18 8 350: 10: 2 37
5 212~259 4000 ~ 8000 12 8~16 350: 10: 2 37
6 260~307 1000 ~ 6000 6 4~24 350: 10: 2 37
7 308~352 1500 ~ 4000 4 9~24 350: 10: 2 37
8 353~440 2000 ~ 4000 12 4~8 350: 10: 2 37

2.4 C acchi tiéu quan tric va phwrong phap phin tich

Cac chi tiéu quan tric, chu ky ldy mau va phuong phap phan tich diroc ap dung theo phuong

phap chuan [4] nhunéu trong Bang- 2.

Bdng 2 Chi tiéu quan tric va phuong phdp phan tich

Chi tiéu Chu ky Phuwong phap phan tich Thiét bi / Tieu chuan
pH TTan/ ngay Dith cc thuy tnh Tia chuan PTNT (Nhaf) |
TOC 3 lan/ tuin Nung, phan tich tia tir ngoai SIMADZU TOC-5050A
Axit bay hoi (VFAs) | 3 1an tuin Chung cét Standard methods 19"
SS 3 1an/ tudn Loc- sdy 105°C Tié1 chudn PTNT (Nhf)
MLSS, V8§ 11an/ thang | Ly tam, sdy 105°C; nung 550°C | Tiéu chudn PTNT (Nhaf)
Thanh phan khong khi [ 1140/ théng Sic ky kho SHIMADZU GC14B

(*) MLSS- (Mixed liquior suspendad - solid) - N(‘Agng d6 bin (chat kho)
VSS- (Volatile suspended solid) - Nong do chat bay hoi (vi khuan)

III. KET QUA VA THAO LUAN

3.1 X4c dinh cic thong s6 van hanh tbi vu
Két qua nghién ctru sy thay ddi hiéu qua xur ly
TOGC, nong do axit béo & bay hoi va do pH
clia nude sau xir 1y trong qué trinh van hanh bé
(440 ngay) duoc mo tatrén Hinh- 2.

(1) Ty 1& chét dinh dwéng C, N, P trong
nwoc thai:

Trong gai doan vén hanh 1, v6i thot gian luu
nudéc (HRT) 36 h, ham lugng cic chat dinh
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dudng trong nudc thai drgc pha theo ty 1¢ C:
N: P = 350: 5: 1, nong d6 TOC tang tir 500
dn 6000 mgl. Két qua trén Hinh- 2(a) cho
thdy hiéu qua xur Iy TOC thip, trung binh &
mic 60%. Nguyén nhan c6 thé do thiéu vé
luong nito va phdt pho so véi cac bon trong ty
1€ néu trén. Trong giai doan van hanh 2, lugng
nito va phét pho trong hdn hop nude thai diroc
thém vao gip 2 1an so véi tai giai doan 1.

Ké qu cho thiy, mic du ndng d6 TOC tang
toi 16.000 m gl nhung hiéu qua xu ly TOC van
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dat 80~98%. Nhu vy ty 16 C: N: P =350: 10:  vét c6 ich cho qu trinh xur [y nudc tha duong
2 l1a thich hop véi sy phat trién clia cac vi sinh  bang phuong phap UASB.

—a— Piu vao —— Diura —=— Hi¢u qua XL
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(2) Nong d¢ axit béo de bay hoi : 80 L
(VFAs) va do pH cia nuée sau xir ly: = HRT 36
Sy thay doi néng & VFAs vadopHeta g 10 T oHRT 1
nude thai sau xur Iy trong sudt qua trinh g 60 4+ AHRT 6
van hanh dirgc mo6 ta trén Hinh 2(b). .‘é" 50 L HRT 4
Két qua cho thay sy ga tang veé nong do 40 ®
L L L L L L L

VFAs trong nudc thai lam cho do pH va
hiéu qua xir ly TOC gam. Nhu vay, su 0 2 4 6 8 10 © ¥ 16
ton tai ctia VFAs & ndng do cao tc ché R

qué trinh phat trién cia cAc loai vi sinh Nong do TOC (g/!)

vét ky khi co ich, gy anh huong xau ti Hinh 4. Quan hé gitia hidu qua xir Iy va HRT
hi€u qua xur ly nuée thai. Tir ket qua néu

tron Hinh- 2 (b) cho thdy & dat hiéu . ;52 |

qua xu }}’/ nuf('yc‘théi cao, vi€c duy tri cac ;D = s =156

thong s0 nhu nong d6 VFAs, d6 pH cua '—ED = 00

nudc thai sau xtr 1y ¢ cic gidi han: Nong § = 5

d6 VFAs nhé hon 1000mg/l, pH trong 3£

khoang 6,8 ~7,2 Ia hitu ich. 04 ;

(3) Tai lwgng hiru co va thoi gian luu nuée: 0 0 % %0 =
Tai cac giai doan van hanh tir 2 dén 7, Lugng TOC dau vao (gTOC/d)
HRT duoc didu chinh timg budc tir 36 h Hinh 5 Quan hé vé luong giita TOC déu vio
dén 4 h. T Hinh-3 c6 thé nhan thay véi va khi phat sinh

4 TAP CHI KHOAHOC VA CONGNGHE THUY LO1S0O 18 -2013



gi6i han tai lugng hitu co 16 g-TOC/L.ngd
(tuong duong voi 42,72 g-COD/L.ngd), hi¢u
qua xu ly dat trén 80%. (G61 han nay co gia tri
cao vé mit thuc té, ching té viéc ap dung
phuong phap UASB trong xi ly nudc thai
duong co hiéu qua cao.

Hinh- 4 m6 ta k& qu nghién ctiu hidu qua xir
Iy tng véi cac truong hop khac nhau vé nong
do TOC trong nudc thai va thoi gian luu nudc
(HRT). Déi véi trudong hop nude thai cé nong
do TOC cao, & dat duoc hiéu qu xur ly trén
80%, can van hanh véi HRT t4i thiéu 1a 12 h.
Dua vao két qua néu trén Hinh- 4 c6 thé Iya
chon thdi gan luu nude pht hop véi ndéng do
TOC trong nudc thai va mic do cAn xu Iy
trong viéc tinh toan thiét ké bé UASB.

3.2 Sén lwong khi va hé sb ting sinh khéi

Két qua nghién ctru vé mdi quan h¢ gitra luong
TOC trong nudc tha droc cip vio bé va
lugng khi sinh hoc phat sinh dugc mo ta trén
Hinh- 5. Tur do ddc coa duong hoi qui tuyén
tinh c6 thé x4c dinh duoc san lrong khi véi
ham gia tri 1,56 /T OC.

Hé s6 ting sinh khéi bin duoc xac dinh dua
trén cac sO lidu v& tong luong TOC bi phén
huy, lugng khi CO; va CHs trong khi phat
sinh. Hinh- 6 m6 ta két qua nghién cu’uve moi
quan hé giita toc do xir Iy TOC va téc &
chuyén hoa thanh cac thanh phin CO, CH,
trong khi phat sinh. Tir & dbc cia cac duong
hdi qui xac dinh dugc 46% lwong TOC bi phan
huy dugc chuyén hoa thanh CO,, twong tu
49% thanh CH; oon lai 5% duogc chuyén hoa

TAI LIEU THAM KHAO
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thanh bun. 1 g sinh khéi (CSH7OZN) dugc tinh
bang 0,53 g-TOC nén h¢ s6 tang sinh khoi bun
dwc tinh bing 0,094  gVSYg-TOC
(0,05/0,53).

4.KET LUAN

Tir cac két qua thu dugc trong thoi gian nghién
ciruqua trinh xir Iyhonhopnude thai dudng bang
bé UASB, c6 thé mit ra dugc cac két lvin sau:

(1) Trong xt ly nudc thai cong nghi€p

dudong, phuong phap xir 1y sinh hoc ky khi

bang b UASB la phuong phap kha thi thich

hop vai didu kién Viét Nam.7V01 tai luong hitu

co 03~16 gTOC/Lngl b UASB 6 kha

nang xu ly voi hiéu qua 80~98%, luong khi

sinh hoc sinh ra véi san lugng 1,56 1/g-TOC,

luong bun phat sinh voi ty 18 ting sinh khdi

0,094 g-VSSYgTOC

(2) Pé thu duoc hiéu qu xtr ly cao, can dm

bao cac dieu kién van hanh sau:

- C:N:P=350:10:2;

- Thoi gian hru nude téi thiéu (HRT): 12 h;

- Tailuong hiru co: dudi 16 g-TOC/1.ngd;

- pH:6,8~72;

- Nong & axit béo d& bay hoi (VFAs): dudi
1000 mg/1

Ké& qua nghién ciru di cung cép thém co so

khoa hoc cho kha nang tmg dung b¢ UASB

trong xur Iy nude thai cong nghiép duong theo

dieu kiép Viét Nam, dﬁng thoi xac dinh cac

thong s6 ky thuat can thiét cho viéc tinh toan

thiét ké va van hanh k€.
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