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TOM TAT

Bun hat ky khi duoc diéu ché tir hbn hop chitosan — lignosulfonate voi bun ky khi trong diéu kién
phong thi nghiém. Sau khi xt ly nwée thai chan nudi heo béng bé phan trng UASB st¥ dung bun hat
diéu ché duoc, két qué nhan duwoc ching t6 cac hé sé déc trung trong qua trinh UASB nhw la dd
kiém, axit béo bay hoi (VFA) rat én dinh méc du luong chét hitu co ctia nuéc thai thay déi rat Ion ( tor
1.5 kg cob/m® - 10 kg COD/m® nuéc thai) trong thoi gian xu ly. Hiéu qua khi» COD trong nwéc thai
dat trén 85%.

ABSTRACT

Anaerobic sludge granular was prepared from the mixture of chitosan with anaerobic sludge in
laboratory conditions. After treatment the piggery wastewater by UASB reactor using prepared sludge
granular, the results shown that the characteristic factors in UASB process such as alkali, vo/at/le fatty
acid (VFA) are very stable although organic loading rate was changed (from 1. 5kgCOD/m to 10 kg
cob/m® of wastewatein) in the treatment time. COD reducing efficient in wastewater was attained
more than 85 %.

1. MO PAU

Chan nu6i heo la mot nghe kha phat trién ¢ Viét nam. Do nhu ciu thuc pham tang cao,
trong nhitng nim gan day mot sb trang trai chin nudi heo duoc thanh lap va chu yéu tap trung
¢ cac vung ngoai thanh cua cac d6 thi 16n. Song song véi quy mo chan nudi mé rong, mot
luong nudc thai khong 16 chira chit 6 nhiém hiru co cao khong duoc xir 1y d6 ra kénh rach
1am 6 nhiém moi trudng nude va khong khi.

Dé xir 1y chat thai c¢6 lugng chit 6 nhidm hitu co cao, phuong phép xir 1y chay qua 16p
bun hat ky khi (UASB) dugc nghién ctru va ap dung [2,3,4,6]. Tuy nhién, hi¢u qua xtr Iy nudc
thai bang phuong phap UASB ludn phu thudc vao kha ning tao bun hat vi sinh vat. Su tap
trung luong 16n vi sinh vét dudi dang hat 1am cho kha ning tiép xtc giita nude thai va vi sinh
vat tang 1én. Mat khéc, ty trong cua bun hat kha 16n nén it bi rtra tr6i theo dong ra cua hé
théng xtr 1y. Pé tao duoc bun hat trong bé UASB can phai kiém soat hét strc nghiém ngit cac
thong sd ctia qua trinh xtr Iy nhu lugng chat hiru co ctia nude thai (OLR), thoi gian luu nuéce
(HRT), d6 kiém, pH, ndng do axit béo bay hoi-VFA [7,12]. Thong thuong, khi bit dau van
hanh mot bé phan tmg UASB méi, mot luong bun ky khi 1iy tir cac bé UASB cii duoc sir
dung dé 1am ngudn tao bun. Sau mot thoi gian thich nghi thuong tir 2-4 thang bé UASB voi
lugng bun ky khi c6 san mdi thich nghi dé hoat dong 6n dinh. Tuy nhién, bun hat trong giai
doan ndy van chua thé hinh thanh va rt d& bj rua troi theo dong ra trong diéu kién thuy luc
ctia dong chay nudc thai trong bé UASB [,9,11,12, 13, 14, 15, 16, 17, 18, 19, 20].
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Viéc tao bun ky khi dang hat c6 thé thuc hién dugc néu sir dung mot méi truong thich

hop vi sinh vira ¢6 thé bam dinh va phaét trién. Chitosan, mot polymer sinh hoc duoc trich ly

tur chitin, mét hop chét rat giau trong vo ctia cac loai giap xac da duoc nghién ctru sir dung dé

lam chét cb dinh enzyme [5,8,10]. Trong cong trinh nay, ching toi da diéu ché hat bun ky khi

bang cach st dung hdn hop chitosan va bun ky khi duoc 13y tir cac bé xir 1y ky khi trude do,
v6i muc dich dé nang cao tinh hiéu qua xtr Iy nudc thai c6 lugng chat hitu co cao.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Thu thap va phan tich thanh phin nuwéc thai

Nudc thai chian nudi heo duoc léy tor lang chan nuéi heo phuong Tan Phu, Quan 9,
Tp.HCM Phuong phép thu gom nudc thai theo tiéu chuan Viét nam: TCVN 4556-88, TCVN
6663-13: 2000 ). Céc chi tiéu trong nude thai dugce phan tich tai Phong thi nghiém Cong nghé
Moi trudng, truong dai hoc Su pham ky thuat TP.HCM theo phuong phép chuin cia Viét
nam:TCVN 6625: 2000, TCVN 6624 — 2: 2000, TCVN 6636 —1: 2000, TCVN 4566 — 88.
Thanh phan axit béo bay hoi VFA duoc phan tich theo phuwong phap chuan d6 [7]. Két qua
cac thanh phan cta nudc thai thu duoc duoc dua ra trong bang 1.

Bing 1: Céc thanh phan trong nuéc thdi chin nudi heo

STT Théng sb Piu vio
1 | Nhiét d6 31-33°C
2 |pH 7-7.2
3 | bo duc 280 - 318 Ntu
4 | DO 0—-0.2 mg/l
5 | CcoD 2850 — 3040 mg/1
6 | BOD 1430 — 1750 mg/1
7 |SS 2.35-3.07 g/l
8 | VSS 5.65-6.05 g/l
9 | Do kiém 638 — 975 mg/l
10 | TKN 52.7—75.3 mg/l
11 | N-NH," 27 — 60 mg/l
12 | Tong P 26.5—31.3 mg/l
13 | VFA 50 — 175 mg/l

2. Piéu ché hat bun ky khi c6 dinh béi chitosan/lignosulfonate

Dung dich gel chitosan: hoa tan voi ty 1& 3g chitosan (d6 deacetyl 70-75%+ 2.5ml axit
acetic 10% + 50ml nudce cat. Tron déu hon hop cho dén khi dang gel trong sudt cua chitosan
tao thanh. Pay la dung dich dy trit dé tao hat chitosan.

Dung dich lignosulfonate: pha dung dich lignosulfonate 15-20% (pH=7.5-8).

Piéu ché bimn hat: Bun hat (chitosan — bun ky khi) duoc diéu ché theo phuong phap cua
[12]v6i nhidu ty 18 chitosan va bun ky khi (theo trong lugng) khac nhau. Trong moi mot mé
thi nghiém, lwong bun thich hop duoc cho vao binh nén ap luc. Diéu chinh 4ap suit dé bun ky
khi chay ra khoi binh theo timg giot vao bé chira dung dich lignosulfonate. Bun hat két ran lai
thanh dang cau nho kich thuéc khoang 2 - 4 mm. Khudy nhe hdn hop trong 3 gio. Rira sach
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bun tao dugc bang nudc ct vai 1an. Cho bun hat vao binh ky khi va bd sung hdn hop chit
dinh dudng va nudc cat dé vi sinh vat trong bun hoat dong.

Sau kh‘i tao duoc cac I}at bun, tién hanh cho cidc mau bun thich nghi voi nude th£1~i chan
nu6i heo ¢ nong do COD thap. Khao sat kha nang khir COD ctia cac mau bun. Chon méau bun
tot nhat tién hanh 1am bun hat dé phuc vu cho mo hinh nghién ctru ti€p theo.

3. Bé phin rng UASB

Bé phan tmg UASB (Hinh 1) quy mb phong thi nghiém che tao bang kinh thuy tinh c6

kich thudc 130mm x 130mm x 1200mm v&i mot s vi tri ldy mau doc theo thanh bé. Thé tich

lam viéc cia UASB bang 15 lit. Khong gian thu khi ¢ phia trén ranh thu nudce co thé tich bang
1,5 dm>. Mot bom dinh lugng cung cép nudc thai vao bé.

Thiét bi tach | . DONZ 12
khi - long = =

Ciéc vi tr
lay mau
Dung dich
dinh dudng l

Mhwdo thad

Hinh 1. Bé phdn irng UASB

4. Quy trinh thi nghiém

Tat ca cac thi nghiém duoc tién hanh ¢ diéu kién 6n dinh cua bé UASB. Sau khi giai
doan thich nghi nudc thai duge dua vao bé béng bom dinh lugng. Thoi gian luu nude dugce
diéu chinh trong cac khoang thoi gian: 48h, 16h, 10h, 7.2h. Sau giai doan thich nghi 26 ngay,
hang ngay thu miu nuéc tir cac vi tri 14y mau dé phan tich cc chi sé pH, do kiém, VFA,
COD, BOD, TSS, VSS trong nudc thai dAu ra.

D6 thi biéu dién COD theo cac mau bin hat
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o
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= COD ban dau mmm COD 6 ngay === COD 12 ngay
A Hiéu qua khtr COD 6 ngay —o— Hiéu qua khir COD 12 ngay

Hinh 2. Phan tram khir COD ciia cc méu bin hat
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I1. KET QUA VA THAO LUAN
1. Giai doan tao hat bun

Cac mau bun tao voéi cac ty 1€ khac nhau duoc cho vao nude thai co noéng d6 COD
296mg/1 trong 12 ngay duoc két qua nhu hink 3. Sau 6 ngay cac mau bun hat khur to1 41.6%
COD. Do bun hat tao trong thoi gian déu vi sinh vat bén trong hat chua ph;it trién manh, chua
tiép xuc voi sinh khoi. Tuy nhién, sau 12 ngay luong COD bi khwr dé dat dén 51%. Luc nay, vi
sinh vat bén trong bun hat dé phat trién manh, bam v6i nhau tao thanh moi quan hé ho trg cho
nhau trong qua trinh phan huy ky khi. Mau A06 (ty 1€ bun ky khi: chitosan gel la 2:1) dugc chon.

2. Giai doan khéi dong bé UASB

D6 thi biéu dién cac théng sé dau ra giai doan khéi dong

Day la giai doan rat quan trong cia 10 s
\ 3 : A ’ <\ 1200 A
burvl‘ h‘at vi vi kl{l}an A1‘<y kbl trong bur}.ha’t - . : .
phai lam quen v&i moi truong nude thai co 00 \

lugng chat hiru co 16n, tham chi véi cac vi

750 3

sinh vat ngoai vi. O giai doan nay, COD E o 2 - —— *
giam nhanh trong 3 tuan dau va dat hi¢u o

qua on dinh trén 90% tir sau ngay 21. Biéu TZZ \\R~-—Z<
nay cho thiy bé UASB khai dong & luong . . -—.’.’f’.’.’ .

1.5 kgCOD/m’ /ngay thich nghi nhanh va e ’ Phy o # o F

dat hidu qua rét cao. Khic véi bé UASB =S —Viher « Mo < soo xcvesor - o)
hoat dong thong thuong, UASB sir dung
bun hat ngay tr giai doan khoi dong cod
ham luong SS va VSS troi ra khoi bé rat
nho va twong ddi 6n dinh trong sudt thoi
gian khoi dong. SS dau ra giam tir 338.9

mg/l xuong 231.3 mg/l. VSS dau ra gidm tir | TN
744.9 mg/l xudng 607.4 mg/l. VFA trong 74 S 1

10 ngay dau khoi dong tang tir tir den 253.5 12} o - ™.
mg/l sau d6 giam xudng dén 122.5 mg/l ¢ 1 ™2

ngdy 26. Lic nay, pH dau ra ciing dat mirc "1 T

Hinh 3. Cdc théng sé dau ra mé hinh UASB
trong giai dogn khoi dong

DO thi biéu dién mdi quan hé gitva pH va VFA giai doan khéi dong
7.8 300
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6.6 1

6n dinh trén 7.2 thich hop cho vi khuin ! 7%
metan hoat dong (hinh 3 va hinh 4). 62 —— 0
5 7 10 14 Ngay 16 20 22 24 26
Nito ammonia cling la mot trong [ pHou —— VPRl |

nhitng thong s6 danh gia kha nang hoat . B o .
dong hiéu qua ciia qua trinh phan huy ky Hinh 4. Moi quan hé giita pH va VFA trong

khi. Vi sinh vat ky khi phan hay hop chat N giai doan khoi dong
hitu co tao thanh nito ammonia N-NH4
(gdbm NH;" va NH;). Cac két qua trong DA thi biéu dién N-NH4 trong giai doan khéi déng
hinh 5 cho thiy N-NHj trong giai doan khoi b ‘ :Z
dong co6 su gia ting N-ammonia dang keé. 10 T e
Sau 20 ngay, luong N-NH, trong bé ting s ¥ 150§
trén 70%, Dén cudi giai doan khodi dong, $w re0 2
luong N-NHy sinh ra dat trén 100 mg/1. £ o 1 sz
3. Giai doan van hanh mé hinh ” :i 0

0 0

Trong giai doan nay, ching t6i chi © Ny 2

quan tim dén mot sb chi tiéu mang tinh \=N—NH4inﬁN-NH4°u* —%N- N4 téng
chét ddc trung nhét cho qua trinh xur 1y ky
khi UASB. D6 1a do kiém va céc axit béo Hinh 5. NH," trong giai doan khéi dong
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bay hoi (VFA). Tinh 6n dinh hoat dong va hiéu qua xir Iy nudc thai ctia bé UASB thé hién
qua ty 1€ VFA/TA (acid bay hoi/tong kiém)

3.1. Dj kiém

Do kiém cua nude thai ddu vao dao dong trong khoang 638 — 975 mg/l. Trong khi do,
nude thai dau ra ¢ do kiém ting cao hon rat nhiéu, dao dong tir 600 — 1445 mg/1. O giai doan
khoi dong, do kiém ting rat nhanh tir 600 mg/l 1én dén 1260 mg/l & ngay thir 20. Cubi giai
doan khoi dong, do kiém giam va gitt mtc 6n dinh khoang 1000-1100 mg/1.

3.2. Axit béo bay hoi, VFA

Trong sudt thoi ky van hanh, luong ban dau 1a 1.5 kgCOD/m’/ngay va thoi gian luu
nuoc 48h, nhu da phan tich ¢ phan giai doan khoi dong, VFA ting nhanh trong nhiing ngay
dau sau d6 giam va giit muc 6n dlnh 1a khoang 120 mg/I. Sau khi dat on dinh, luong tang dan
tir 1.5, 4.5, 7.0 va 10 kg COD/m’ bang cach giam thoi gian luu nude xudng 48, 16, 10 va 7.2
h. Két qua cho thiy VFA ting cing v6i luong (hinh 6).

D6 thi biéu dién méi quan hé giiva VFA va do kiém dau ra (meq/l)
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Hinh 6. D6 thi biéu dién mai quan hé VFA va do kiém

Trong giai doan khoi dong, ty 16 VFA/TA tuong ddi cao trén 0.25. Diéu nay cho thiy bé
dang trong tinh trang chi yéu dién ra qua trinh acid hoa ma khong thyc hién dugc qua trinh
metan hoa. Chinh vi thé, VFA trong bé tang cao con do kiém thi tang cham hon, theo VFA.
Khi SRT=14, VFA/TA giam xudng con 0.2 cho thiy bé dang dan dan thich nghi. SRT = 16,
VFA/TA chi con 0.128 cho thdy bé da bat dau hoat dong 6n dinh. Piéu nay ciing biéu hién
qua kha nang khit COD dat 83%.Trong giai doan hoat dong on dinh, lugng 4.5, 7
kgCOD/m’/ngay, ty 16 VFA/TA dao dong trong khoang 0.067 — 0.163 phu hop véi diéu kién
hoat dong hi€u qua cta bé.

3.3. Hiéu qud khir COD

Luong COD trong nudc thai bi khir phu thudc vao luong cht hitu co cua nude thai. O
lugng 4.5 kgCOD/m’/ngay, COD tir 192 mg/Il tang 1én 637 mg/l ( khir COD giam tu 93.6%
xuong con 78.37%). Sau do, hiéu qua xur ly tang_ dan, dén ngay 43 thi dat 88.94%, thap hon
luong 1.5 kgCOD/m’/ngay. Sau d6 6n dinh dan ¢ muc 85% & ngay tha 52. Luong 7
kgCOD/m’ /ngay, COD tang tur 412 mg/l dén 794 mg/l (ngay thu 63), hiéu qua giam tur
85.74% xuodng con 73.82%. Sau do, hiéu qua COD tang dan dén cubi giai doan gitr mirc 6n
dinh 84% (thap hon luong 1.5 va 4.5 kgCOD/m’/ngay).
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Hiéu qua khtr COD theo tai trong
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Hinh 7. Phan tram khir COD theo hrong
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Hinh 8. Phan tram khwr VSS theo luong Hinh 9. Phan tram loai bo SS theo lwong
IV. KET LUAN

Két qua nghién ciru da tao ra duoc lugng bun hat chitosan — bun ky khi. Trong d6, dung
dich lignosulfonate déng vai trd khau mach ddi v6i mang ludi phan tir chitosan. Hat bun tao
thanh c6 do bén va tang kha nang phat trién cta vi sinh vat. Trong diéu kién lam viéc 6n dinh,
thoi gian thich nghi clia bun hat rit ngan so vdi bun ky khi khong tao hat 14 12 ngay. Thoi
gian khoi dong cta cia bun hat trong bé UASB dat 26 ngdy. Vi sinh vét trong bun hat chiu
duoc sbc khi nude thai co lwong cao tir 1.5 kg COD/m’ nudc thai dén 4.5 kg BOD/ m® nuéce
thai. Hiéu suat khir COD dat trén 90%. Cac chi sé VFA. D¢ kiém tuong d6i on dinh trong qua
trinh xu 1y.
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