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TOM TAT
Bai bdo trinh bay két qua nghién ciru xir Iy nwéc thdi 10 giét mé gia siic bang qud trinh
sinh hoc hiéu khi thé bam, sir dung gid thé la vt liéu polymer tong hop. Sau khi khéi dong hé
tho”'ng, danh huong cua cdc diéu kién vdn hanh khdc nhau lén hiéu qua xw Iy COD va T-N cua
niede thai pha loang da dge khdo sdt. Véi mike pha lodng dén nong do COD dau vao 560 mg/L
(twong ting voi tdi trong hitu co 0,56 kg COD/m’/ngay), hé thong cé thé dat hiéu qud logi COD
gd‘n 90%, cho dau ra dat loai B va xd'p xi logi A theo TCVN 5945:2005. Toc do suc khi tot nhat
tim thdy la 0,5 L/phiit. Thoi gian leu giam nhanh lam giam dding ké hiéu qua xi Iy. Déc biét,
nong dé sinh khéi trong bé da dat dén gid tri 4,6 g/L theo SS; gid tri ma cdc hé thong xir Iy hiéu
khi lo ling khong thé dat duoc.
Tir khéa: nudc thai, 10 giét md gia siic, hiéu khi, vat liéu bim polymer
1. Mé dau
Trong hoat dong giét md gia stc, nude duoc sir dung & hau hét cong doan (giét,
cao 16ng, md va moi rudt, xé thit, vé sinh) véi dinh muc st dung nude khoang 5-15
m’/tan gia sdc va lugng nudc ndy gan nhu toan bd chuyén thanh nude thai [1]. Nudc
thai giét mo gia stic 12 mot ngudn thai ¢ ham lugng cdc chat 6 nhidm cao (chét hiru co,
chat dinh dudng, chét rin lo limg), s& gdy 6 nhim mdi trudng néu khong duge xur 1y
t6t. Dén dau nam 2007, trén dia ban tinh Thira Thién Hué c6 33 diém giét md gia siic
tap trung va nhiéu diém giét md nho 1¢, hau hét khong c6 hé thong xir Iy nudc thai hodc
¢6 nhung van hanh khong hiéu qua. Nudc thai dugc thai tryc tiép ra ngoai giy 6 nhiém
modi truong nude, dat va anh hudng sic khoe ngudi dan khu vuc xung quanh. Do d6,
viéc nghién ctru tim ra mot bién phap xtr 1y loai nudc thai nay 1a rat can thiét.
Nuéc thai giét md gia sic duoc xir 1y bang diy chuyén cong nghé két hop céc
qud trinh co hoc, héa-1y, sinh hoc. Xt 1y sinh hoc 12 giai doan chinh dé loai céc chét 6
nhiém hitu co va cdc chat dinh dudng chtra nito va phét pho, trong d6 thudng tién hanh
xtr 1y ky khi truée roi xtr 1y hiéu khi sau [2]. Do ndéng d6 cao cic chat hitu co va dinh
dudng tir qua trinh giét md, xur 1y hiéu khi truc tiép véi loai nude thai nay duge xem Ia
rat ton kém, néu pha lodng thich hop hodc dung sau xt 1y héa-1y hay xu 1y ky khi s& cho
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hiéu qua xur 1y tét hon. Gan ddy, viéc sir dung céc qud trinh hiéu khi bam dinh - trong d6
vi sinh vat dugc cho bam trén vat li¢u dac biét - cho phép xur ly tdt nudce thai c6 COD
dau vao khd cao v6i lwong bun sinh ra rat it. Nhiéu loai vat liéu polymer tong hop da thé
hién céc tinh chét wu viét khi st dung lam vat li¢u bam cho vi sinh vét.

Xuét phét tir co s d6, ching toi da tién hanh dé tai "Nghién citu xir Iy mede thai
giét mé gia siic bang qud trinh sinh hoc hiéu khi thé bdm trén vdt liéu polymer tong
hop" nham dua ra mot bién phdp xur 1y c6 hi€u qua loai nudc thai nay gép phén bao vé
moi truong.

2. Phwong phap nghién ciru

2.1. H¢ théng thiét bi thi nghi¢m

Tién hanh thi nghiém
xur 1y trén hé théng xir 1y sinh
hoc hiéu khi dong lién tuc, thé B didu nhiét
bam véi vat liéu polymer tong
hop ngap trong nudc thai. So Bom khi
dd hé thong thiét bi thi nghiém
dugc md ta ¢ hinh 1. Bé phan
tmg lam bang nhwa acrylic
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Trong giai doan khoi dong thiét bi, st dung bun hoat tinh c6 ngudn goc tir hé
thdng xir 1y nudc thai ciia Cong ty Bia Hué va dugc nudi véi moi truong dich chiét thit
bd - pepton & phong thi nghiém trong hon 30 ngay. Méi truong tong hop gdm dich chiét
thit bo- pepton (5 mL/L), NaHCO; 21g/L (5 mL/L) va dung dich céc mudi vo co (0,75
mL/L) dugc bom vao dé phét trién va tao su bam dinh sinh khoi.
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Hinh 1. So d6 hé thong thiét bi thi nghiém

Sau giai doan khéi dong (15 ngay), nude thai giét mo gia sic dugc bom vao bé
phan tmg dé nghién ctru qué trinh xir 1y. Céc giai doan nghién ciru qué trinh xir 1y duoc
tém tit & bang 1.
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Bang 1. Cdc giai doan nghién cuu

Pidu kién vin hanh
Giai COD da
do‘::l Néi dung nghién ciru o M Nhigtdd| HRT | Qur
: ‘o) (h) | (L/phit)
(mg/L) P
1 |Anh huong ndng d6 COD dau vao |190 ~560| 32 24 0,3
2 | Anh hudng cta tdc do suc khi 560 32 24 103~07
3 | Anh huong cua thoi gian luu 560 32 24 ~12 0,7

Ghi chii: - HRT: Hydraulic Retention Time - Thoi gian luu thuy luc
- Quir: Luu lwong khi

2.2. Ly mu, phan tich miu

2.2.1. Ldy mdu nwéc thdi 1o mé

Nuéc thai nghién ctru 1a tir 10 giét mo gia sdc tp trung & phudng Xuédn Phd,
thanh pho Hué. Mau nudc thai duoc lay trong thoi gian tir 5 gio dén 6 gio 30 sang (gid
hoat dong cao di€m cua 10 md). Mau lay vé dugc tién hanh phan tich ngay hoac bao
quan trong td lanh va phan tich trong vong 24 gi¢ sau khi lay mau. Sau d6, nude thai
dau vao dugc chuan bi tr nude thai lay veé bang cidch pha loang bang nudc may dén
nong do COD xéc dinh.

2.2.2. Ldy mdu nwéc thdi ¢ hé théng thi nghiém

Trong qud trinh chay hé thdng thi nghiém, mau nudc thai dau ra dugc 1ay dinh
ky 3 ngay/lan. Mau duoc loc qua gidy loc ¢& 1 um, chra trong chai dung mau bang thuy
tinh, bdo quan trong tu lanh trudce khi phan tich cic thong so.

2.2.3. Phén tich méu

MaAu nudc thai 10 md duoc tién hanh phan tich cac thong sb pH, SS, DO, BODs,
COD, NH4-N va T-N. Mau dau ra sau xtr Iy duoc tién hanh phan tich cic thong s6 pH,
COD, va T-N. Nito amdni dugc xdc dinh theo phuong phdp phenat cai tién dung OPP
[4], nito nitrat xdc dinh theo phuong phdp salicylat [5]. Cac thong s6 con lai déu duogc
phan tich theo cac phuong phap ti€u chuan cua My trong Standard methods [6].

3. Két qua va thao ludn

3.1 Pic diém nwéc thai tir 10 giét mé gia sic Xuan Pha

Két qua phan tich mau nuéc thai tir 10 giét mo gia sic Xuan Phd duoc trinh bay
O bang 2.

Bang 2. Mot so ddc diém cua nuoc thdi giet mo gia stic

A £ X - < TCVN 5945:2005

STT Thong so Khoang gia tri | Trung binh CotB Cot C
1. | Nhiét 46 (°C) 28,5-32,0 30,3 40 45
2. |pH 6,5-8,0 7,3 5,5-9 5-9
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3. SS (mg/L) 484-512 498 100 200
4. | BODs (mg/L) 925-1156 1040,5 50 100
5. | COD (mg/L) 2420-3200 2810 80 400
6. | DO (mg/L) 0,28-0,52 0,40 - -

7. | T-N (mg-N/L) 168-172 170 30 60
8. | NH4-N (mg-N/L) 55,6-78,2 66,9 10 15

Nong d6 COD va BODs ciia nudc thai tir 10 giét mé gia sic Xuan Phd déu rét
cao (cao gip TCVN 5945:2005 cot B khoang 20-35 1an), nén ddy 1a ngudn gay 6 nhiém
nghiém trong. Ti 16 BODs/COD khd cao, cho thiy nudc thai giét md gia sic ¢6 ham
lugng cdc chat hitu co d& phan huy sinh hoc cao rat phit hop véi xir 1y sinh hoc. Ngoai
ra, ham luong céic chit 6 nhiém khéc (SS, nito) trong nudc thai cling rat cao, déu vuot
tiéu chuan cho phép nhiéu lan.

3.2. Anh huéng ciia ndng do diu vao dén hiéu qua xir Iy

Tir ngay van hanh thir 16, hé thong duge bom nudce thai véi mirc pha lodng giam
dan (tirc ndng d6 dau vao tang dan) dé chon mirc phit hop. Cac thong sé van hanh gém:
luu luong nude thai Q = 0,2 L/h; HRT = 24h; toe d6 suc khi Qqir = 0,3 L/phiit; nhiét do
trong bé T = 32°C.

Hinh 2 biéu dién sy thay d6i nong d6 dau ra cia COD va T-N theo thoi gian thi
nghiém. Két qua tinh hiéu sut xtr 1y (E) ctia COD va T-N trung binh & 2 mirc duoc tém
tit & bang 3.

Bang 3. Hiéu qud xit Iy COD va T-N 6 2 mirc nong dé dau vao khdc nhau

COD T-N
Vao (mg/L) |[Ra(mg/L)| E (%) |Vao(mg/L) Ra(mg/L)| E (%)
Murc 1 190 245+5,3 | 87,1 £2.8 21,5 16,4 +0,5| 23,9+23
Mirc 2 560 60,2 +3,8 | 89,2 +0,7 31,4 225+1,6 | 283+5,0

|+ COD o T-N A E(COD) X E(T-N)|
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Hinh 2. Thay d6i nong dg va hiéu sudt xir Iy COD va T-N & 2 mikc ddu vao khdc nhau
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Tu két qua thu duoc, c6 thé rdt ra mot s6 nhan xét sau day:

- Hiéu qua xtr 1y COD cao (E > 85%) cho thiy hoat tinh ciia bin cao, d6 1a nhd
thoi gian hoat héa v6i moi truong téng hop.

- Khi ting ndong d6 COD 1én 3 lan (tir 190 1én 560 mg/L), hiéu suat xir Iy COD
van khong giam, tham chi con ting nhe va 6n dinh. Diéu nay dat duoc la do céc vi sinh
vat da sinh truéng bam dinh 6n dinh, thich nghi véi mdi truong nudc thai giét mo gia
suc.

- Hiéu suat xur 1y nito khong cao vi trong hé théng xtr 1y hiéu khi, viéc loai nito
chu yéu do ddng héa boi vi sinh vat.

- Vi tai trong 0,56 kg-COD/m?/d, hé thdng c6 thé dat hiéu qua xt Iy cao (trung
binh 89,2 %), cho dau ra dat TCVN 5945:2005 loai B (thdm chi gr:in dat loai A).

Sau khi khdo sit v6i ndng d6 COD dau vao 560 mg/L, ndng do COD di duoc
thir tang tiép 1én 1100 mg/L trong 3 ngay. Tuy nhién, hién tuong van duc bén trong bé
phan mg di dugc quan sét thay. Mic COD dau vao 560 mg/L da dwoc chon cho cic
khao st tiép theo.

3.3. Anh huéng ciia toc dd suc khi dén hiéu suit xir Iy

Tir ngay van hanh thtr 50 dén 80, toc do suc khi dwoc diéu chinh ¢ 2 muc 0,5 va
0,7 L/phtt dé khao st anh hudng dén hiéu suat xu 1y cta hé théng. Nong do COD dau
vao duoc gitt & mirc 560 mg/L; cc théng s6 van hanh khéc (Q, HRT, T°% van duy tri
nhu ¢ giai doan trudc.

Cic gid tri trung binh ctia ndng do dau ra va hiéu suit xir Iy COD, T-N & céc
muc suc khi khdc nhau, trong d6 s liéu & muc suc khi 0,3 L/phit ldy tir phan thi
nghiém trudc duoc trinh bay tém tit trong bang 4. Su thay d6i ndng do va hiéu sut xur
1y COD va T-N duoc biéu dién ¢ hinh 3.

Bang 4. Hiéu qud xir Iy COD va T-N o 3 murc suc khi khdc nhau

COD T-N
Mikc suc khi Vao Ra(mgL) | E (%) Vao Ramgl) | E (%)
(mg/L) (mg/L)
1 (0,3 L/phiit) 560 60,2+3,8 189,2+0,7| 314 [225+1,6 |28,3+£5,0
2 (0,5 L/phut) 560 [438+11,8(922+21| 314 248+ 1,4 |21,0+4,3
3 (0,7 L/phut) 560 |654+11,6|883+21| 334 243+1,2 | 27,6 £3,6
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# COD o T-N a E(COD) x E(T-N)

80 PR B S 100
A Al
A A ' A A
70 A A 4 85 ~
. : S
S 60 e Sucknios Unin' - Sucknro 7 Umin L 70 =
E 5 « ! e
g 50 ¢ l 155 2
g E 7
< 40 * .. T40 o
4 ' X =
30 x ¥ % x X 25 =
Q K o [e} 8 E © © © S} [e)
20 T T T T ! T T T T T 10

50 53 56 59 62 65 68 71 74 11 80
Thoi gian vin hanh (ngay)

Hinh 3. Thay déi nong dé va hiéu sudt xir Iy COD va T-N ¢ 2 mikc suc khi khdc nhau

Cic két qua thu duoc ¢ hinh 3 va bang 4 cho thiy:

- Khi tiang tdc d6 suc khi tir 0,3 L/phdt 1én 0,5 L/phdt, hiéu suit xt Iy COD ting
dang ké (gid tri trung binh ting tir 89,2% 18n 92,2 %), trong khi d6, hiéu suét loai T-N
hoi giam. Khi tiép tuc ting mirc suc khi 1én 0,7 L/phit, hiéu suat loai COD giam nhe va
hiéu suét loai T-N ting, dat gin bang muc suc khi 0,3 L/phiit.

- Trong qué trinh xtr 1y hiéu khi DO 1a thong s6 van hanh rat quan trong quyét
dinh dén hiéu suét xir 1y ctia hé thong. Tuy nhién, khi ting mirc suc khi 1én 0,7 L/phiit,
tdc dd suc manh lam anh hudng dén sy bam dinh cta cdc vi sinh vat, dong chay qua
nhanh ciing s& 1am giam hiéu qua tiép xdc gitta vi sinh vét va co chat. Dy chinh 1a
nguyén nhan 1am giam hiéu suét loai COD.

Nhu vay theo khdo sit & cdc muc suc khi khac nhau, & muc suc khi 0,5 L/phuit
hiéu qua xir Iy COD 1a t&t nhat.

3.4. Anh huéng cia thoi gian lwu thiy lwe dén hiéu qua xir Iy

O phan 3.2, viéc tang ndng d6 dau vao qud cao cho thay c6 thé dan dén giam hiéu
suat xtr Iy do ting manh SS. Vay dé ting tai trong xt 1y, ¢6 thé giam thoi gian Iuu thuy lyc
HRT. Do diéu kién thoi gian, trong nghién ctru nay chi thuc hién giam thoi gian luu xubng
mirc 12 h, bit dau tir ngay van hanh thir 80. Céc thong s6 dau vao va van hanh gom: ndng
do COD vao = 560 mg/L; néng do T-N = 39,2 mg/L; luu lugng Q = 0.4 L/h (tng voi tai
trong 1,12 kg-COD/m’/d); tbe d6 thong khi = 0,7 L/phit va nhiét do T°=32°C.

Cic két qua phén tich va tinh todn dugc dugc trinh bay ¢ bang 5 va hinh 4.

Bang 5. Hiéu quad xu Iy COD va T-N khi HRT = 12 h

Thoi gian vin hanh (ngay thi) 83 86 89 92 95
Nong d6 COD dau ra (mg/L) 107,3 96,8 85,8 92,8 79,2
Hiéu suit loai COD (%) 80,8 82,7 84,7 83,4 85,9
Nong d6 T-N dau ra (mg/L) 31,1 30,2 31,0 27,6 27,5
Hiéu suit loai T-N (%) 20,8 22,9 21,0 29,6 29,9
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Hinh 4. Hiéu qua xu Iy COD va T-N khi HRT = 12 h

C6 thé rdt ra mot s6 nhan xét sau tir cdc két qua thu dugc:

- Khi giam thoi gian lvu HRT tir 24 h xudng 12 h, hiéu suit xi Iy COD giam
(gid tri trung binh giam tir 88,3% xubng 84,3%). Hiéu suat xu Iy giam do tai trong lam
viéc ting qua nhanh, hé thong khong kip thich nghi.

- Khi giam thoi gian luu, hiéu suat loai N ting nhe.

- Két qua trén chua phan dnh duoc anh hudng cta thoi gian luu thay luc do thoi
gian nghién ctru chwa du dai, mic thay d6i HRT qud 16n. Pé c6 dugc nhitng ddnh gid
chinh x4c hon anh huong cta thoi gian luu dén hiéu suét xir 1y cua hé thong can phai
khao sat voi sy thay d6i HRT nho hon, tir 24 h xuéng 18h va 12h dé hé thong thich nghi
dan.

Trong qué trinh van hanh hé théng xu 1y, két qua thuc té ¢6 thé quan sat duoc d6
1a viéc giam mau va mii cia nude thai. Kha ning giam mau c6 thé dugc minh hoa &
hinh 5.

Hinh 5. Minh hoa hiéu qud xit Iy nwéc thdi giét mé gia siic ciia
hé thong.
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3.5. Su thay d6i lwong bun trong qué trinh xir ly

Viéc danh gid thay doi lwong sinh khéi trong qué trinh xtr 1y dwa vao céc thoi
diém x4c dinh lugng bun sau:

(1)- Khoi dong hé théng - xdc dinh luong bun theo SS va VSS dua vao bé phan
ung.

(2)- Két thic giai doan chay hé thdng voi moi truong tong hop (ngay van hanh
tha 15).

(3)- Két thic thi nghiém (ngay van hanh thr 95 ctia hé thong).

Két qua xé4c dinh lugng bin & cic thoi diém duoc tém tit & bang 6.

Bang 6. Két quad xdc dinh lwong bin tai 3 thoi diém

Thoi diém 1) Q) 3)
Luong bun trong bé (g-SS) 12,2 12,1 23,1
Nong d6 bun trong bé (g-SS/L) 2,44 2,42 4,62
Luogng sinh khdi trong bé (g-VSS) 8,8 9.4 18,2
Nong d6 sinh khdi trong bé (g-VSS/L) 1,76 1,88 3,64

Nhu vay, c6 thé théy rﬁng:

- Trong qué trinh xtr 1y, cdc vi sinh vat tiéu thu co chit cung cip tir moi trudng
hay nudc thai dé sinh truong va phét trién, tuy nhién, luong sinh khi ting khéng dang
ké. Pay 1a mot wu diém cua hé théng xir Iy ¢ thé dinh bam. Khi chay md hinh véi nudc
thai that voi ham lugng chat rin 16n, mot phan nhé SS bj trdi ra khoi bé phan tng. Tuy
nhién, trong sudt thoi gian quan sat, luong SS thit thoit hau nhu khéng dang ké.

- Nong d6 trung binh cta bun trong bé phan mg ¢ cdc thoi diém cho thdy wu
diém ctia bé phan tmg xur 1y v6i vat lidu mang acrylic 1a cho phép duy tri mot néng do
bun cao trong bé (qué trinh bun hoat tinh thong thuong c6 nong d6 bun tir 1,0-3,0 g-
SS/L [7]). Véi néng dd cao cia bun cho phép hé théng chiu duogc tai trong chit 6 nhiém
cao.

4. Két luan

Tir céc két qua nghién ciru trén, c6 thé dua ra mot s6 két luan sau:

- Nudc thai tir 10 giét md gia sic Xuan Phd c6 ham luong céc chat 6 nhiém cao
nhiéu 1an so voi TCVN 5945:2005, dic biét cdc chat hiru co, SS va nito. Ham luong
chét hitu co dé phan huay sinh hoc trong nudc thai cao, thuan loi cho viéc xur 1y biang
phuong phép sinh hoc.

- Hé thdng xir 1y hiéu khi c6 vat lidu ngap nudc, dic biét sir dung vat liéu bam la
soi acrylic da cho hiéu qua xir Iy COD trong nudc thai 10 mé pha lodng khé cao. Ngoai
ra, hiéu suét loai nito ciing trong ddi cao. C6 thé loai COD gan 90% & tai trong 0,56
kg/m*/d va nudc thai sau xir 1y ¢6 COD, T-N dat loai B TCVN 5945:2005.
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- Nong do bun duy tri trong bé c6 thé dat dén gan 5g/L theo SS. Py 1a ndng do
biin rit cao ma phuong phdp bun hoat tinh thong thudng khé c6 thé dat dén. Trong khi
luong bin sinh ra rat it, néu 4p dung bé xur 1y hiéu khi c¢6 vat liéu ngap nudc s& khong
can phai c¢6 bé lang bun nhu trong qud trinh bin hoat tinh thong thuong.

- Khi 1am viéc & mirc pha lodng thap (COD > 560 mg/L), hiéu suét xir 1y bi
giam. Dé dp dung duoc qud trinh xur 1y nghién ctru duoc, giai doan tién xtr 1y trude khi
di vao hé théng xir 1y sinh hoc hiéu khi 1a rat can thiét. Dé loai dugc COD va SS, keo tu
¢6 thé 1a mot phuong phép tién xir 1y thich hop. Do d6, can tiép tuc nghién ctru hiéu qua
xtr 1y nudc thai giét md gia sic véi hé thong xur 1y hiéu khi thé bam trén vat liéu
polymer téng hop sau khi nudc thai da qua keo tu.
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A STUDY ON SLAUGHTERHOUSE WASTEWATER TREATMENT WITH AN
AEROBIC ATTACHED - GROWTH PROCESS USING ACRYL-FIBER
BIOMASS CARRIERS

Ngo Thi Phuong Nam, Pham Khac Lieu, Trinh Thi Giao Chi
College of Sciences, Hue University

SUMMARY

This paper presents some study results on the slaughterhouse wastewater treatment
with an aerobic attached-growth process using acryl-fiber material as biomass carrier. After
the treatment system's start-up, the influence of operational conditions on removal efficiencies
of COD and T-N from diluted wastewater were investigated. The COD removal efficiencies of
nearly 90% were achieved at the organic loading rate of 0,56 kg COD/m’/d, and the effluent
quality reached class B of the national discharge standard (TCVN 5945:2005). The biomass
concentration in reactor was as high as 4.6 g as SS/L which was significantly higher than that

by conventional activated sludge processes.

Keywords: slaughterhouse wastewater, aerobic treatment, polymeric biomass carrier.
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