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Trong nghién ctru nay, kha ndng x& ly nwéc san xuat ban bang gia thé sinh hoc dang hat
gel da dwoc thtr nghiém. Cu thé, nghién ctru da khao sat anh hwéng cua thé tich hat gel
dwoc str dung trong bé va thdi gian lwu nwéc (HRT) téi hiéu qué xt Iy nwédc thai. Gia tri
BODs, COD, NHs* - N clGa nwéc thadi 1an lwot 1a 1728-1916 mg/L, 2450-2620 mglL,
35,8-40,2 mg/L. V&i thé tich hat gel dwoc st dung bang 30% thé tich bé x& ly va HRT
bang 48 gi® 1a phu hop dé van hanh qua trinh x& ly nwéc thai ¢ tinh chat nhw trén bang
gia thé sinh hoc dang hat gel. Mac du céc gia tri 6 nhiém trong nwéc thai cé nhivng gia tri
chwa dap (rng dwoc yéu cau theo quy chuén, cong nghé mang lai tiém néng 1&n trong xd&
ly nwéc thai san xuét bun véi chi phi dau tw va van hanh hop ly.

Gia thé dang hat gel, nwéc thai san xuat ban, thoi gian lwu thay lwe, céng nghé x& ly
theo mé.

To evaluate the ability to treat vermicelli production wastewater with gel-bead biological
media, a batch biological reactor was studied at a laboratory scale. Specifically, the study
investigated the effects of gel bead volume used in the tank and hydraulic retention time
(HRT) on wastewater treatment efficiency from vermicelli production process. The input
wastewater had BODs, COD, NH4* - N values of 2450 - 2620 mg/L, 1728 - 1916 mg/L,
35.8 - 40.2 mgl/L, respectively. The results showed that the gel-bead carrier ratio of 30%
and the water retention time of 48 hours were suitable for treating vermicelli production
wastewater using gel-bead biological carriers. Although the pollution values in the
wastewater did not meet the requirements according to the Standard, the technology
brought great potential in treating vermicelli production wastewater.

Vermicelli
technology.

wastewater, gel-bead media, hydraulic retention time, batch treatment

1. DAT VAN BE

Hién nay, nham dap tmg nhu cau ctia nguoi
tiéu dung, hoat dong san xut bun dang ngay
cang phat trién véi cac quy trinh san xuat
duoc cai tién. Tuy nhién, nudc thai cia qua
trinh san xuét ban phat sinh tir cic nguén nhu:

nudc rira gao, nudc vo gao, nudc rira bun, [am

ngudi bun va nudc vé sinh thiét bi, nha
xuong. Loai nude thai nay thuong chira nhiéu
tinh bot va cac chat hitu co dé phan huy sinh
hoc, dan téi ham lugng COD va chit rin lo
limg ting cao. V&i dic diém nay, néu nudc
thai x4 ra moi truong ma khong duogc xtr 1y co6

thé gdy 6 nhiém méi trudng nghiém trong.
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Tién xir 1y bang keo tu, ling va loc 1a phuong
phap phu hop dé xur 1y loai nudc thai c6 ham
luong tinh bot cao nhu nudc thai san Xuét
bun. Néu dé lang tu nhién c6 thé tach duoc t6i
thiéu 90% nudc thai khong chira tinh bot ling.
10% thé tich nudc thai chira tinh bot s& duge
mang di loc thu tinh bot. Mot phuong phap
pht hop khac 13 sir dung hé théng vi sinh vat
ky khi UASB, hoic sinh hoc hiéu khi nhiéu
bac. Thir nghiém xi&r 1y nudc voi thong sd
COD dau vao 1a 7520 mg/L, ndng d6 bun hoat
tinh lo Itrng trung binh 1a 25% (V/V). Sau thoi
gian xir 1y 10 gio, gia tri COD giam xudng
2800 mg/L, sau d6 chuyén sang xir Iy hiéu khi
bac 2 véi ndng @ bun nho hon 10%. Sau thoi
gian xtr 1y 10 gio tiép theo, COD dau ra chi
con nho hon 100 mg/L. Péc diém cua hé
thdng hiéu khi nhiéu bac nay hoan toan khong
gdy mui nhu hé théng yém khi.

Gan déy, ung dung gia thé sinh hoc dang hat
gel cho xur Iy nude thai da duge quan tAm nho
vu diém nhu duy tri ham luong vi sinh vat
cao, lwong bun thai ra thap hon, 1am tang kha
nang xir 1y cia hé thong va giam chi phi xir 1y
bun thai. Mot uu diém nira d6 13, vi sinh vat
trong gia thé s& it bi anh huong boi mot sb
thong sd pH, nhiét d6 va chét tc ché c6 trong
nude thai [3,4]. Hién nay, Viét Nam chua cé
nhiéu cac tmg dung loai gia thé dang hat gel
nay. Tt nhiing 1y do trén “Nghién ciwu xu ly
nwéc thdai sin xudt bun bang gid thé sinh
hoc dang hat gel” duoc quan tam thyuc hién.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vat liéu nghién ctru

= Nudc thai tong hop: duoc pha tir cac hoa
chat ¢ san trong phong thi nghiém: Glucozo
(C6H120g), amoni clorua (NH4Cl),
kalidihydrophophat (KH>PO4), NaHCO3; va
cac hoa chat vi luong. Cong thirc cua cac

nguyén to vi lwong. Mdi lit nudc chira cac
nguyén td vi lugng: 0,15 g axit boric (H;BO3);
0,18 g kali iotua (KI); 0,03 g ddng sunfat
(CuS04.5H20); 0,12 g kém  sunfat
(ZnS04.7H20) va 10 g EDTA, 0,12 g magan
clorua (MnCl,.4H,0); 1,5 g st (III) clorua
(FeCl3.6H,0); 0,15 g coban clorua
(CoCl2.6H-0).

= Nudc thai thuc té: duogc 14y tir cac dia diém
san xuat bin cia phuong Phu D6, quan Nam
Tir Liém, thanh phd Ha Noi. Nudc thai duoc
tién xtr 1y bang ludi loc dé tach tap chat co
kich thudc 16n. Qua cong doan nay, nudc thai
van ¢6 mau tring duc (Hinh 1).

Hinh 1. Nwéc thai sau loc

béc trung cua nudc thai duogc thé hién trong
Béang 1. Két qua phan tich nudc thai cho thay
gia tri COD va BODs cao, vugt ngudng so véi
quy dinh tai QCVN 40:2011/BTNMT. Dbi voi
gia tri amoni NH4" - N do duoc véi gia tri
35,8-40,2 mg/L cling cao hon so vo1 quy dinh.

» Gia thé sinh hoc dang hat gel: dugc ché tao
truc tiép tai phong thi nghiém bang phuong
phéap boric axit. Hon hop PVA va SA duoc
khudy tron trong nuéc 4m, sau d6 hap & nhiét
do 121°C trong hai gio, 1am nguodi hon hop.
Sau d6 tron déu véi GO (graphen oxit) rdi t6i
sinh khdi bun hoat tinh thanh hén hop gel.
Nho giot vao dung dich B(OH); 7% va CaCl,
2%. Ngam lan luot trong dung dich dung dich
B(OH); 7% va CaCl» 2% 1 gio, dung dich
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Na»SO04 0,5 M trong 2 gio. Thu duoc gia thé
dang hat gel hoan chinh.

Bang 1. Két qua phan tich nwéc thai
va gi¢i han cho phép

QCVN
STT Chi Pon Gia | 40:2011/
tiéu vi tri | BINMT
(cot B)
1728-
1 BODs | mg/L 1916 50
2450-
2 COD mg/L 2620 150
+ 35,8 -
3 | NHs mg/L 40,2 10

2.2. M6 hinh thi nghiém

Bé xur 1y bang gia thé sinh hoc dang hat gel
duoc mo ta trén Hinh 2.

Bé co thé tich hitu dung 2L bang thay tinh
trong sudt voi kich thudc 1a 100x100x200
mm (chiéu dai x chiéu rong x chiéu cao).
Trong bé, dugc lép dat thiét bi suc khi dé cung
cip oxy cho vi sinh vt trong bé va thiét bi
khuéy tron nham dao tron déu cac gia thé hat
gel trong bé.

Hinh 2. M4 hinh hé théng thi nghiém

Hé théng dugc van hanh theo tirng mé. Nudc
dugc bom vao va hit ra bang céac thiét bj bom

nuéde. Nude duogce riat ra sau moi mé xir Iy 1a 1
lit va duoc str dung cho phan tich.

Nghién ciru giai doan khoi dong hé thong xir
Iy miede thai san xudt bin bang gid thé dang
hat gel

Nudc thai san xuat ban c6 néng do6 6 nhiém
hitu co cao, vi vay vi sinh vat trong gia thé
can thoi gian dé thich nghi véi nudc thai. Giai
doan khoi dong hé thong duoc tién hanh trong
61 ngay v6i nudc thai gia 1ap voi ndng do
6 nhiém tir thap t6i cao, gia tri COD ting dan
tr 350 té1 khoang 2800 mg/L, amoni tur td1 40
mg/L.

Bé van hanh theo mé véi thoi gian luu nude
duogc lya chon 1a 36 gio, ti 1& gia thé hat gel
30%, gia tri DO trong bé xir 1y > 2 mg/L.
Nudc thai ddu vao va nudc dau ra sau khi xir
ly & trong bé dugc mang di phan tich cac chi
tiéu: COD, amoni (NH4"-N), nitrat (NO3 N),
nitrit (NO2™ - N), pH. Thong qua cac két qua
phan tich, danh gia dugc hoat dong cua cac vi
sinh vét trong gia thé tir d6 tiép tuc st dung
gia thé trong ngudn nudc thai san xuat bin
thuc té.

Nghién ciru anh hwéng cia ti 1é gid thé téi
hiéu qua xuw ly nuoc.

Ti I¢ gid thé sinh hoc dang hat gel lan luot la:
10%, 20%, 30%, 40%, twong Ung vdoi 200
mL, 400 mL, 600 mL, 800 mL thé tich gia thé
dang hat gel trong bé xir 1y 2 lit dugc khao
sat. Tur do, lya chon dugc gia tri thich hop.
Céc thong s6 khac nhu thoi gian luu thuy luc,
DO, pH...twong tu nhu dbi voi thi nghiém
trén

Nghién cuu anh hwong cua HRT toi hiéu qua
xu ly

HRT véi cac gia tri: 24 gio, 36 gio, 48 gid va
60 gio da duoc khao sat.
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Ty 1& gia thé dang hat gel trong thi nghiém
nay la gia tri tdi wu duge lua chon tir khao sat
trude d6. Cac thong sé khac tuong tu nhu thi
nghiém dau tién.

2.3. Phwong phap phan tich va xt ly sb
liéu

Cac phuong phap phan tich chi ti€éu moi
truong chinh dugc st dung trong nghién cuu
la:

* Chi tiéu COD duogc phan tich theo APHA -
5220.

* Chi tiéu SS phan thich theo TCVN
6625:2000.

* Chi tiéu NH4"-N phan tich dua theo APHA
4500-NH;, F.

* Chi ti€u NO2™ - N, NO3™-N phan tich theo
APHA 4500-NO>", APHA 4500-NOs".

Céc phép do s& dugc tién hanh do lap lai 3 1an
va lay gia tri trung binh.

3. KET QUA VA THAO LUAN

3.1. Két qua giai doan kh&i dong hé thong
xtr ly bang gia thé dang hat gel

Gia tri COD dau vao tang dan tir 320 1én 2800
mg/L.
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Hinh 3. Hiéu suét xtr ly COD
Tai thoi gian dau cua giai doan khoi dong hé
thong, COD dau vao c6 gi tri 1a 320 mg/L. Ti
1¢ giam cua COD thap, chi dao dong trong

khoang tir 20 t&i 51,2% trong 6 ngay dau.
Trong nhitng ngay tiép theo, hiéu suét xir 1y
tang dan 1én t6i ngay thir 19, hiéu qua di ting
lén 82,7%, COD dau ra 55,8 mg/L. Khi ting
COD dau vao 1én 700 mg/L, hiéu suit xur 1y
duy tri & mirc cao tir 92-94%, gia tri COD dau
ra 42-58 mg/L. Tuy nhién, khi tiép tuc ting
gia tri COD Ién 1500 va 2800 mg/L, hi¢u suét
xtr Iy COD giam 10 rét, xuéng muc 85-90%,
gia tri COD dau ra cao 167-214 mg/L (twong
tmg COD dau vao 1500 mg/L), va 228-378
mg/L (twong tng véi COD dau vao 2800
mg/L). Vi mirc d6 6 nhiém dau vao cao, vi
sinh vt chua dat dugc kha nang xu 1y hi¢u
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Hinh 4. Hiéu suét xt ly amoni

Gi4 tri amoni dau vao ting dan tir 6 tGi 42
mg/L. Tai gid tri 6 mg/L, hiéu sut xu ly
amoni ting dan tr 73,33% 1én 89,57% va
ngay thir 15, gia tri amoni dau ra con 0,72
mg/L. Khi ting gia tri amoni dau vao 1én 12
mg/L, hiéu sudt xir 1y giam xudng trong mot
s6 ngay dau, sau d6 hiéu suit dat mirc 90%,
gia tri amoni dau ra 0,7 mg/L. Khi tiép tuc
tang gia tri amoni dau vao 1én 22 va 42 mg/L,
hiéu suét xir 1y amoni c6 sy dao dong nhung
van dat xdp xi 90%. Nguyén nhdn dan toi
nhimg ngay dau khi ting 1én mot nong do
amoni mé&i, vi sinh vat can phai c6 mot
khoang thoi gian dé c6 thé thich nghi v6i moi
truong méi [5], nén hiéu suat xir 1y s& giam
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xubng va ting dan sau khi vi sinh vat da thich
nghi.

6
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54 —w— NOsdaura

Ham lwong nito’ (mg/L)

Thei gian (ngay)

Hinh 5. Bién thién ndng do amoni, nitrat va nitrit
theo thoi gian

Dua vao do thi hinh v& nhan thay, gia trj nitrit
va nitrat ddu ra twong d6i thap khi gia tri
amoni dau vao nhé hon 22 mg/L. Gia tri nitrat
dau ra tang khi gid trj amoni dau vao la
42 mg/L. Trong giai doan suc khi dién ra qua
trinh nitrat hoa, amoni oxy héa thanh nitrit va
nitrat. Khi gia tri amoni dau vao thap
(<22 mg/L), nitrat sinh ra trong qua trinh
nitrat héa da dugc xir 1y tét trong giai doan
ngung suc khi; nitrat bi khir tao thanh Ny,
trong giai doan ndy nitrit va nitrat dau ra
tuong d6i thap. Khi tang gia tri amoni dau vao
1én, nitrit va nitrat dugc tao ra nhiéu hon.
Trong khoang thoi gian dau, vi sinh vat thiéu
khi chua khur nitrat hiéu qua nén gia tri nitrat
dau ra van con cao. Sau mot khoang thoi gian,
gi4 tri nitrat va nitrit diu ra di giam xudng.
3.2. Két qua khao sat anh hwéng cua ty 1é
gia thé dang hat gel t&i hiéu qua xo ly

Anh huong cua ti 1& gia thé dang hat gel t6i
hiéu qua xt Iy COD va BODs duogc thé hién
trén Hinh 6 va Hinh 7.

Duya vao d6 thi Hinh v& nhén thay, khi ti 1¢ gi4
thé tang 1én thi gia tri COD va BODs dau ra
giam xudng. Cu thé, khi ti 1¢ gia thé 1a 10%,
gia tri COD dau ra trung binh dat 891+32

mg/L, BODs trung binh 397426 mg/L. Khi ti
1¢ gia thé tang 1én 20%, COD va BODs dau ra
chi con 468+34; 205+22 mg/L, gia tri COD va
BOD:s dau ra giam gan 50% so véi ti 1& 10%.
Khi tiép tuc ting ti 1 gia thé 1én 30% gia tri
COD, BODs dau ra giam xudng lan luot con
219+7; 86+11 mg/L. COD, BODs dau ra giam
hon 50% so vai ty 18 20%. Khi tiép tuc ting ti
1¢ gia thé 1én 40% thi gia tri COD, BODs dau
ra giam khong déng ké con 204+7; 80+10
mg/L.
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Hinh 6. Két qua gia tri COD dau ra
v&i cac ty Ié gia thé dang hat gel khac nhau
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Hinh 7. Két qua gié tri BODs daura
vé&i cac ty lé gia thé dang hat gel khac nhau
Vé mit 1y thuyét, khi ti 1¢ gia thé ting (twong
tmg voi luong vi sinh vat ting 1én) dan téi
viéc tiéu thu co chit ciing ting theo twong Gmg
v6i hidu qua xir 1y tang. Ti 1¢ gia thé cang 16n
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tuong ng véi lugng vi sinh cang cao, nhu cau
su dung oxy cua vi sinh vat cang 16n, tuy
nhién, lugng khong khi cung cap cho hé thng
thuong duoc duy tri & mot gia tri khong doi
trong qué trinh van hanh, nhu vay, sé dan t4i
luong oxy cung cip khong dap tmg nhu cau
ctia vi sinh vat, gdy anh huong dén qua trinh
xu 1y cac chit 6 nhiém. Vi vay, lua chon ti 1€
gia thé gel phu hop 1a rit quan trong. Dya vio
cac két qua thu dugc, c6 thé thiy rang, voi ti
1¢ gia thé thich hop dé sir dung trong xur Iy
nude thai san xuat bun 1a 30%.

Gia tri NH4" - N dau ra twong (mg voi su thay
d6i ti 1¢ gia thé duoc thé hién trén Hinh 8.

8 4

—@— Ty & hat gel 10%—w— Ty Ié hat gel 30%
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Hinh 8. Két qua gia tri amoni dau ra
v&i cac ty Ié gia thé dang hat gel khac nhau
Duya vao do thi hinh v& nhan thay, hiéu qua xtr
1y amoni twong tu nhu COD va BODs. Theo
ly thuyét, lugng vi sinh vat cang 16n thi qua
trinh nitrat hoa trong giai doan suc khi cang
16n [6]. Khi ting ti 1¢ gi4 thé dang hat gel
tor 10% lén 20%, 30%, 40% thi gia tri amoni
dau ra giam xudng lan luot con 5,70+075;
1,6+0,3; 0,60+0,15; 0,6+0,15 mg/L. Nhu vay
c6 thé thiy, gia tri amoni dau ra giam manh
khi tang ti 1¢ tor 10% 1én 20%, gi4 tri amoni
dau ra tiép tuc giam khi ting 1én 30%. Tuy
nhién, gia tri amoni dau ra khong doi khi ting
tr 30% 1én 40%. Nhu vy, ti 1€ 30% la phu
hop cho qué trinh xtr ly amoni trong nghién

cliru nay.

Hinh 9 Thé hién hiéu suét xir [y COD, BODs,
amoni voi ty 1& gid thé dang hat gel khac
nhau: 10%, 20%, 30%, 40%.

100
. COD Amoni [l BODs = =
=
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3 L am oy
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Hiéu suét (%)
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Hinh 9. Hiéu su§t xt ly chat 6 nhiém
vé&i cac ty lé gia thé dang hat gel khac nhau

Hiéu suat xur 1y ting dan khi tang ti 18 gia thé
tir 10% t&i 30%. Khong co su khac biét nhiéu
vé gia tri dau ra va hiéu suit ca cac gia tri 6
nhiém khi tang ti 1& gia thé tir 30% lén 40%.
Gia tri ti 1¢ gia thé dang hat gel 1a 30% la
thich hop sir dung tién hanh cac nghién ciru
tiép theo.
3.3. Két qua khao sat anh hwéng cia thoi
gian lwu thay lwc té&i hiéu qua xie ly

Gia tri COD va BODs dau ra duoc thé hién
trén Hinh 10 va Hinh 11.

Ttr @6 thi Hinh 10 va Hinh 11 nhan thay rang,
khi HRT 1a 24 gio va 36 gio gia tri COD va
BODs dau ra tuong ddi cao. Gia tri COD tai
hai thoi gian luu lan luot 13 279+5 va 22042
mg/L, BODs dau ra lan lugt 1a 114+5; 86+10
mg/L. Khi thay d6i HRT lén 48 gio, gid tri
COD va BODs dau ra giam 10 rét, néng do
giam COD giam xudng 142+3 mg/L, ndng dod
BODs giam con 5444 mg/L. Khong c6 su
thay d6i dang ké khi ting HRT tir 48 gio 1én
60 gio, gia tri COD dau ra giam nhe xudng
con 135+4 mg/L, BODs con tang nhe 1én 56+3
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mg/L. Nhan thiy rang, khi thoi gian luu nho
hon 48 gio 1a chua du dai dé xay ra hoan toan
cac qua trinh oxy hoa cac chét hitu co trong
nuéce thai nén hiéu suit xu 1y twong tmg voi
thoi gian luu thuy luc 1a 24 va 36 gio con
thap. Khi ting thoi gian luu 1én 48 va 60 gio
gia tri COD va BODs dau ra giam xudng rd
rét. Tuy nhién khong c6 su khac biét vé gia tri
déu ra giita hai khoang thoi gian nay thdm chi
con ting nhe, nguyén nhan cé thé do luong
thirc an (co chat) trong khi thoi gian luu 13 48
gio 1a gan nhu khong con, nén khi tiép tuc
tang thoi gian luu 18n khién cho hoat dong cua
vi sinh vat giam, dan t6i hiéu qua xu 1y cta hé
thong giam.

320
—@— HRT =24 gi —O— HRT =36 gid —w— HRT =48 gid —O— HRT = 60 gity
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Hinh 10. Két qua gia tri COD dau ra
vé&i cac thei gian lwvu nwéc khac nhau
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Hinh 11. Két qua gia tri BODs dau ra
vé&i gia tri HRT khac nhau
Gié tri amoni dau ra twong mg vé&i cac thoi
gian luu khac nhau dugc thé hién trén Hinh

12. Nhan thdy ring, gi4 tri amoni giam dan
khi tang thoi gian luu thuy luc. Gia tri amoni
dau ra giam tir 1,6+0,3 m/L (khi HRT=24 gid)
xudng con 1,0+0,15 mg/L (tai HRT=36 gi0).
Khi tang gia tri HRT 1én 48 gid, 60 gio, amoni
dau ra 1an luot giam xubng con 0,8 + 0,09 va
0,7+£0,11 mg/L. Nhin chung, gia tri amoni dau
ra twong ddi thap khi gia tri HRT 1a 48 gio va
60 gio.

—e— HRT =24 giv —w— HRT =48 giv
—— HRT =36 gi0 —O— HRT =60 gitv

Amoni dau ra (mg/L)

Hinh 12. Két qua gia tri amoni dau ra
vé&i gia tri HRT khac nhau

Hiéu suat xu Iy COD, BODs va amoni dugc
thé hién trén Hinh 13.

100

N COD
3 Amoni = ™ M
N BODs
=
95 A
=
z
H 90 1
>
o
T
85 A
80 . o -r o
24 36 48 60

Thoi gian lwu (gi®)
Hinh 13. Hiéu suét x ly chat 6 nhiém
véi cac gia tri HRT khac nhau
Tir @6 thi hinh v& nhan thdy, hiéu suat xi 1y
COD va BODs tang rd rét khi tang thoi gian
luu tir 24 gio 1én 48 gio. Khi tiép tuc ting gia
tri HRT 1én 60 gio, hi¢u suét khong c6 su thay
d6i dang ké. Nhu vay, co thé thiy véi gia tri
HRT=48 gio 1a thich hop dé xir 1y nude thai
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san xuat bin bang gia thé dang hat gel.

4. KET LUAN

Nu6c thai san xuit bun véi gia tri COD,
BODs cao, sau qué trinh dugc xtr 1y bang
cong nghé sinh hoc str dung gia thé dang hat
gel budce dau da mang lai Kkét qua tdt. Mic du,
cac gia tri 0 nhiém trong nudc dau ra co

nhimg gia tri chwa dép tng duoc yéu cau theo
Quy chuin vé xt 1y nuéc thai cong nghiép
QCVN 40:2011/BTNMT (c6t B). Tuy nhién,
cac gia tri 6 nhidm dau ra ciing di gan dat
duoc tiéu chuan dé ra. Vi vay, can nghién ctu
va diéu chinh lai mot s thong s6 van hanh
hodc mét sé phuwong phap tién xu Iy dé 1am
tang hiéu qua xur 1y cta hé thong.
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