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Nghién ctru xir Iy nwde thai ché bién banh trang quy mo san xuat
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Tom tit:

Bai bao gidi thiéu két qua nghién ciru xi ly nwoe thai ché bién banh trang quy mo san xuit ho gia dinh béng mo hinh
loc dong nguwge bun sinh hoc (USBF - Upflow sludge blanket filtration) trong phong thi nghlem cong suit 108 I/ngay.
dém. Bun hoat tinh sau 12 ngay hoat héa dat mat d vi sinh vat 2,8x10"" CFU/ml, SV30 (thé tich bun ling) 380 ml/l
va SVI (thé tich bun thwong) 116,6 ml/g. Thi nghiém xir Iy nwéc thai trong phong thi nghiém véi cac thong sé van
hanh da dwoc khéao sat nhu: DO (6xy hoa tan) =2,5, pH=7, COD (nhu ciu oxy héa hoc) diu vao khoang 1.000 mg/l,
thoi gian luu 16 gio cho hiéu suit xir Iy TSS (tong rin lo lieng), COD va BOD, (nhu cau dxy sinh hgc) lan lwot twong
irng 1 72, 91 va 95%, dat tiéu chuin cjt B theo QCVN 40:2011/BTNMT.

Tir khéa: bé USBF, buin hoat tinh, nwéc thai ché bién banh trang, xir Iy nuéc thai.
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Abstract:

This paper presents wastewater treatment from the rice paper
processing at the household level using the Upflow sludge
blanket filtration (USBF) model. The research team set up the
experiment at the laboratory level with a capacity of 108 1/day.
After 12 days of activation, the activated sludge reached:
microbial density 2.8x10" CFU/ml, sludge volume SV30 380
ml/l, sludge volume index SVI 116.6 ml/g with tested parameters
including DO=2.5; pH=7; COD=1,000 mg/l, and testing duration
of 16 hours. The treating performance was relatively high with
total suspended solids TSS, COD, and BOD, of 72, 91, and
95%, respectively. The quality of treated wastewater met the
standards in Column B, the Vietnamese National Regulation for
Industrial Wastewater Quality (QCVN 40:2011/BTNMT).
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Md dau

Banh trang la mot san pham dic thi cta Viét Nam dugc ché
bién tir ‘nguyén liéu chinh la bot mi, gao va mudi. Mot 6 lang nghé
san xuat banh tring noi tiéng khap mién Béc, Trung, Nam nhu ling
banh Kinh Giao (Hai Phong), Ké (Bic Giang), P6 Luong (Nghé
An), Tam Quan (Binh Dinh), Trang Bang (Tay Ninh), Cu Lao May
(Vinh Long), Phit Hoa Dong (TP HO Chi Minh)... Lang nghé banh
trang xa Phi Hoa Dong c6 149 co s, ho dan truc tiép tham gia san
xuat. Tuy nhién, cac ho dan tai lang nghé chua co bién phap xir ly
chat thai pht hop, hiéu qua tir hoat dong san xuat banh trang. Dic
biét, chét thai tir hoat dong trang banh cua cac hd san xuat nho van
duoc xa tryc tiép vao cong thoat nudc dan sinh [1]. Theo khao st
20 ho san Xuat ciia nhom téc gid, cong doan vo, ngam gao, bot roi
vai va qua trinh v¢€ sinh dung cy, nha xudng, may moc da thai ra
mot lugng nude dang quan tam, thanh phan chi yéu 1a cac hop
chit hitu co & dang hoa tan hodc lo limg c6 kha nang phéan hiy sinh
hoc. bBac biét, nudce thai tir hoat dong trang banh cua cac hd san
xuét (trung binh khoang 3+5 m¥/ngay) vin duoc xa tryc tiép ra moi
truong xung quanh. Nudc thai san xuat banh trang & xa Phu Hoa
Bong c6 gid tri BOD; 1a 472+2.132 mg/l, COD 938+4.930 mg/l
va TSS 316+1.098 mg/l [2]. Ty 1¢ BOD,/COD 16n hon 0,5 nén rat
thich hop dé xir Iy bang phuong phap smh hoc [3].

Do céc hd san xuat nim rai rc nén nude thai cua ling nghé
khé thu gom tap trung. Dia hinh déc tir hudng tay sang dong va do
cao dia hinh 13 5+10 m so véi myc nude bién [4], nén kho c6 thé
trién khai xir Iy nudc thai bang phwong phap sinh hoc trong diéu
kién tw nhién. Dé dam bao vé sinh an toan thuc phém, khu san xuét
tach biét han véi khu nha 6, chin nudi bo sira va chin nudi ting
gia (néu ¢6), vi vAy nudc thai san xudt banh trang kho tron chung
v6i cac dang nude thai khac dé tang ham luong N va P ty nhién.
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Hién nay c6 nhiéu phuong phap khac nhau duoc sir dung
trong xir ly nudc thai chita ham luong chat hitu co cao. Trong do,
phuong phap Ung dung cong nghé sinh hoc dang duoc st dung
phé bién nhat trong hau hét cac hé théng xur ly nude thai, dac biét
14 nu6e thai chira ham luong chét hitu co d& phan hay nhu nudce
thai 1am banh trang. Mot s6 nghién ctru vé kha nang xir Iy nuée
thai do sin xut banh trang bang USBF - cong nghé duoc sir dung
phé bién dé xir Iy nu6e thai d6 thi, ché bién thiy san ciing nhu
sinh hoat da dugc thuc hién ¢ Viét Nam [5 8]... Trong do, nghién
ciru cua L€ Hoang Viét va cs (2013) [8] v€ xur ly nudce thai banh
trang xuat khdu, cac khau san xuat tir tiép nhan nguyén liéu den
khau cudi cing 1a dong g6i deu thuc hién trén day truyén tién tién
nén luu luong va gid tri mot sb chi tiéu trong nude thai on dinh:
COD khoang 1.267 mg/l va BOD; 1a 825 mg/l. Pé nudc dau ra
dat quy chuan QCVN 40: 2011/BTNMT cOt B, tc gia da két hop
xur 1y keo tu trude khi xtr Iy sinh hoc. Tuy nhién, gia tri mgt so
chi tiéu nudc thai lang nghé dao dong 16n: COD 900+ 4.000 mg/l,
BOD;, 643+2.355 mg/l, ngoai ra trong qua trinh sn xuét cac ho gia
dinh con b6 sung dau an, mudi va mot s6 chat phy gia lam tring
c6 tén thuong mai nhu Star Fresh 9, TiO,. Do véy, chung t6i thuc
hién nghién ctru xur 1y nude thai ché blen banh trang quy mé hd
gia dinh tai lang nghé xa Phi Hoa Pong bang m hinh cng nghé
USBEF cii tién.

Phuang phap thi nghiém
Ldy mdu va phan tich trong phong thi nghiém

Nudc thai dugc 4y vao budi trra sau khi qua trinh trang banh
hoan thi¢n va bao quan theo TCVN 6663-3:2016 [9]. Mot s6 chi
tiéu dugc phan tich theo QCVN 40:2011/BTNMT bao gom: PH,
TSS, BOD,, COD, N tong (N), P tong (P), 6 méan va mot sb chi
tiéu phan tlch trong qua trinh xtr Iy 1a DO, SV30, rin lo limg trong
hon hop bun long (MLSS) va ran lo limg bay hoi trong hon hop
bun 16ng (MLVSS). Mau dugc phén tich tai phong thi nghiém theo
cac quy trinh huéng dan boi cac Tiéu chuan Viét Nam vé phén tich
nudc thai (bang 1).

Bang 1. Cac chi tiéu va phwong phap phan tich.

Chi tiéu Phwong phap Phuong tign, thiét bj

pH TCVN 5979:2007 May do pH Horiba F-72G

DO TCVN 7325:2016 Sension 156 Multiparameter Meters

Do man [10] SMEWW 2520 B, C:2017 Méy do do man Apel SM-802

SV30, SVI[10] SMEWW 2710 C&D:2017 8]~ Ce chan phéu 1,000 ml

TSS, MLSS ia i thuy ti it cha
M o Shlesti i
N, TCVN 6638:2000 TOC-L Shimadzu

P TCVN 6202:2008 Thiét bi UV-Vis Thermo serie 300

COD [10] SMEWW 5220C:2017 Bép phé mu Velp, buret tw dng

BOD, TCVN 6001-2:2008 Chai BOD, ta u BOD; Velp

Matdo visinhvat  TCVN 4884-1:2015 May dém khuin lac Colony counter 560 suntex

Nudi tao biin hoat tinh

Bun hoat tinh hiéu khi dugc nuéi céy tai Phong thi nghiém Phan
tich Moi truong, Chi nhanh phia Nam, Trung tam Nhiét doi Viét -
Nga. Hai lit bun hoat tinh duogc nuéi trong bé kinh c6 bo sung 20 1
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nudc thai di dugc pha lodng theo ty 16 1:1, didu chinh pH vé 7 va
b6 sung N,, P, ding ty 1€, suc khi lién tuc 24/24 voi ham lugng DO
2,0+4,0 mg/l Thém 1 ml mdi dung dich mudi MgSO,.7TH,0 (22,5
g/), CaCl, (27,5 g/l) va FeCl .6H,0 (0,25 g/l) vao 1.000 ml mau
nudc thai banh trang va tron deu Nu’oc thai trong thung sau khi da
duoc thay dinh ky mdi ngay mot 1an vao mot gior ¢d dinh cho vi sinh
vét thich nghi. Tang dan thé tich nudc thai di dugc pha lodng theo ty
16 1:1 theo thoi gian dén khi dau ra dat chuan thi bit d4u ting dan tai
lugng COD dau vao dén khi khong can pha lodng nudc thai. Theo
dbi cac thong s6 pH, DO, SV30 dat 200+400 ml/l, SVI dat 100+150
ml/g, MLSS dat 2.000+3.500 mg/l va MLVSS dat 0,65+0,8 thi qua
trinh hoat hoa bun thanh cong [3].

Vén hanh bé USBF: nap bun vio bé va thém nudc thai theo
dung cong suét hoat dong vai cac thong s6 khao sat pH, DO, thoi
gian luu, gid tri COD. Nam ngay dau thay nuéc dinh ky mdi ngay
mot 1dn vio mot gid ¢d dinh, sang ngay thir 6 bit ddu van hanh cho
chay hé théng lién tuc, phén tich céc thong s6 nudc thai dau ra: pH,
TSS, COD, BOD,, N, va P, (3 lan mdi thi nghiém).

B tri thi nghiém

Nude thai ché bién banh trang dugc thu thap tai h san xuét
banh trang dién hinh ¢ lang nghé Phu Hoa bong, huyén Cu Chi
(TP Hb Chi Minh). Nudc thai ¢6 N va P thap khong dam bao ty
1¢ BOD_:N:P 1a 100:5:1 nén phai bo sung them P tir 2,33 mg DAP
(trong 2 ,33 mg DAP ¢6 0,42 mg N) va 39 mg Urea trén 1 | nudc thai.

Mo hinh bé thi nghiém dua trén mé hinh bé USBF c¢6 céi tién
cho phu hop véi dac thu nude thai dugc trinh bay ¢ hinh 1. Mat
khic, do lam lugng N, trong nuée thai thap so voi COD nén khong
¢6 qua trinh thiéu kh1 dé phan nitrate, chinh vi vay ngan thiéu khi
ndy sé lp thém thanh suc khi. Ngan loc bun sinh hoc dong nguoc
ciing duoc diéu chinh thiét ké bang cach lip thiét bi gat bun va hoan
luru bin sao cho van hanh trong phong thi nghiém duoc thun loi dé
bun khong bj chét. Vi vay, m hinh s& diéu chinh thanh 2 ngin hiéu
khi va 1 ngan lgc bun sinh hoc dong ngugc [8].

+Thé tich hiru dung bé hiéu khi 72 I chia lam 3 ngan, kich thuéc
dai x rong x cao la 750x215x450 mm.

+ Bé lang ¢6 day hinh chop nguoc, thé tich hitu dung 16 1, ¢6 lip
mot stepping motor va bom bun dugc cai dat ty dong.

Khéo gét su thich nghi ctia bun va hiéu qua xt ly: SV30, mat do
bun, chi so COD, thoi gian luu nude.
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Hinh 1. So’ dd nguyén ly hoat dong ctia bé USBF va USBF cai tién.
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Két qua va ban luan

Két qud khdo sdt va thanh phan mdu nwdc théi & mét sé hj
gia dinh

Mau nude thai duoc thu thap tai 20 ho gia dinh (c6 quy mo hon
200 kg san pham/ngay) ciia lang nghé banh trang Phi Hoa Pong vao
khoang thoi gian 9+12 gid sau khi hoat dong trang banh két thuc.
Lang nghé banh trang c6 dia hinh phan bd khong nhiéu kénh rach,
céc ho san xuét lai tach xa nhau nén nude thai phan tan dan dén kho
thu gom va xtr Iy tap trung, nha xudng san xudt tach riéng véi khu
sinh hoat cta gia dinh, duong nudc thai san xuét di riéng (trung binh
khoang 3+5 m/ngay) dugc gom tp trung qua bé ling nhiéu ngan
roi cho tham xudng dat. Céc chat 6 nhidm c6 trong nudc thai banh
trang dwoc phan tich 1p lai 3 1an va két qua dugc trinh bay ¢ bang 2.

Bang 2. Gia tri mot sé chi tiéu 6 nhiém c6 trong nwérc thai banh trang.

T oH Dymin  COD BOD, N, P TSS BOD,/
@)  (mg) (mg) (mg) (mgh) (mg) COD
Hol 36:0,10 024000 2600546 1740885 1520,6 3,680,10 62429 0,67
Ho2 475006 390,06 400044 2670440 17:12 478006 961£15 0,67
Ho3 400,10 190,06 3.500£36 2355+48  19:12  40:0,10 7098 0,67
Ho4 39:006 04£006 3.000:26 2.030:73  21x1,5 39£0,06 4077 0,68
Ho 5 SA:006  43:010 900£10  643£12 18209 544006 152%6 0,71
Ho6 444000 020,00  2.800£35 1.866+67 25:16 44010 508£18 0,67
Ho7 350,06 19£006  1.510£36 102536 15£13 358006 190£7 0,68
Ho8 494006 470,10 3.150#44  1.990£128 22417 49+006 39715 0,63
Ho9 36:0,10  05£0,06  2.170£26 132035 1814 3,640,100  419£10 061
Ho 10 444023 130,00 1330:26  830+40  13:11 442023 3026 0,62
Ho 1l 47006 39006 2370+44  1.580:106 23:19 47+006 28248 (0,67
Ho 12 3,8£0,00  29+0,15  1170£53 720450 12410 38006 21810 0,62
Ho 13 508006 110,10 2440540 1.530:46  20£13 524006 326516 0,63
Ho 14 38:0,00 124006 950826 670£17 15210 380,10  221£17 0,71
Hy 15 354006 16£000 3260£53 1.870+61 19£13 35006  674£23 057
Ho 16 4,6£0,10 074006 1.280+44 770435 16513 46:0,10 335416 0,60
Ho 17 410,12 09+0,06 1520435 890439 1811 410,12 278220 0,59
Ho 18 434012 234006 2270485  1460£53  21£12 434012 4535 064
Ho 19 434006 250,10  3.180£70  1990£95 24£13 434006 77331 0,63
H)20 40£0,10 070,06 183046 1130£58  17£13 408010 53822 0,62
QCWVN
40:2011/BTNMT, 5,59 - 150 50 40 6 100
ctB

Qua khao sat mot s ho san xuat banh trang ¢ lang nghé cho
thdy, nudc thai san xudt banh trang chi yéu ¢ cong doan vo, ngam,
loc gao, trang banh va vé sinh dung cu nha xudng; cac chi tiéu
pH, COD, BOD; va TSS déu khong dat quy chudn cho phép ciia
QCVN 40:2011/BTNMT c6t B: pH 3,5+5,4 (quy dinh 5,5+9);
BOD; 643+2.355 mg/l (quy dinh 50 mg/I); COD 900+4.000 mg/l
(quy dinh 150 mg/1) va TSS 152+961 mg/l (quy dinh 100 mg/l).
Chi tiéu COD vuot chudn cao nhét xap xi 27 1an va TSS cao nhat
vuot 7 lan. Ty 1& BOD,/COD 16n hon 0,57 do nude thai chira thanh
phan hitu co cao nén xu 1y nudce thai nay bang phuong phap sinh
hoc 1a phu hop. Riéng gid tri N, va P, déu nam dudi ngudng va
khong dat ty 16 BOD_:N:P la 100 5:1, do d6 trong qua trinh xr 1y
can bo sung N tur phan Urea va P tir phan DAP. Két qua vé thanh
phan mot s6 cht 6 nhiém trong nudce thai banh trang cua nghién
ciru nay twong dong vai [2].
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Két qud nudi tao bun hoat tinh

Nudc thai dau vao chon 6 ho s6 7, vi dy 1a ho san xuét 6n dinh
nhét. Sau khi diéu chinh gi4 tri pH=7 bang dung dich NaOH (10%)
thi COD=1.438 mg/l, BOD,=927 mg/I, N, va P, lan lugt diéu chinh
v& 46 va 9, 3 mg/l dé dat ty 1¢ dinh duofng BOD :N:P 1a 100:5:1
dugc nudi cdy tao bun hoat tinh. Céc chi s6 cua bun trude va sau
mot s ngay nudi cdy dugc thé hién ¢ bang 3.

Bang 3. Mot s chi tiéu co trong nwéc thai nudi tao bun hoat tinh.

Thoi gian Bandiu 2ngiy d4ngdy 6ngdy 8ngdy 10ngdy 12ngiy
Mat dg vi sinh vat

3.8x10"  32x10°  9,9x10° 4,8x107  7,3x10° 9,6x10° 2,8x10"
(CFU/ml)
SV30 (ml/l) 395 105 120 150 190 245 380
MLSS (g/l) 3,56 0,38 0,56 0,87 LIS 2,18 3,26
SVI 111,0 2763 2143 1724 1652 1124 1166

MLYVSS (g/) 2,81 0,17 0,2 0,32 0,72 1,59 248
MLVSS/MLSS 0,79 0,45 0,36 0,37 0,54 0,68 0,76
pH 8 71 7,2 74 1,1 8 8,1

Két qua bang 3 cho thiy, sau khi nudi va thich nghi bun hoat
tinh mat do vi sinh vét ting dan theo thoi gian, & 6 ngay dau vi sinh
vt dang ¢ giai doan thich nghi nén tang truong khong dang ké. Tur
ngay tht 10 dén 12, s6 luong vi sinh vat ting tnmng rat nhanh,
dat 2,8x10"" CFU/ml, twong dwong v6i mat do vi sinh vét ctia bun
duoc lay tir nha méy bia (3,8x10" CFU/ml).

Ciing v6i d6 1a cac thong s6: SV30, MLSS, pH ciing ting din
tir ngay thtr 2 @én 12. Chi s6 SVI 30 ngay tht 2 dén 8 con cao do
vi sinh vat dang thich nghi v6i nu6c thai méi, dén ngay thir 10
va 12 dat 112,4 va 116,6, bun ling t6t. Bun c6 thé dua vao xir Iy
nude thai san xudt banh trang (hinh 2). Két qua nay ciing phu hop
v6i cac nghién ctru [6, 7]. pH tang dan trong 12 ngay nuéi bun do
c6 céc hoat dong phan hity hop chét carbohydrate nhu tinh bot,
duong, céac loai axit hitu co (lactic)... cua cdc vi sinh vat va qua
trinh vi sinh vét sr dung céc hop chat chira nito tao thanh NH,',
CO,,CH,...va dan 6n dinh 6 ngay thir 10 va 12. V& cam quan, bun
co mau nau do mui dat, bong bin 16n, lang nhanh va d¢ két dinh
tt c6 thé dua vao xir Iy nudc thai san xuat banh trang (hinh 2).

Hinh 2. Hé théng xtr ly nwérc thai banh trang.
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Anh hwdéng ciia mjt sé yéu 16 dén kha nang lam sach nwdéc
thdi

Trude khi vén hanh hé thong xur Iy nudc thai can dam bao duy
tri mot s0 thong so co ban nhu: DO, pH, COD dau vao, thoi gian
luu... [3].

Ty 1¢ thanh phan nguyén liéu san xuat banh trang khong c6
dinh ma tuy thudc vao don dat hang. Chinh vi vy, nudc thdi san
xuét ciing luon bién dong theo qua trinh san xudt banh, COD dau
vao s& dugce diéu chinh dé cac me thi nghiém dugc tuong dbi dong
deu.

Anh hwong ciia ham lwong DO: 6xy 1a chét can thiét cho qua
trinh 6xy hoa va sinh truong ciia vi sinh vat hiéu khi. Vi vay, dé
dam bao cho bé hiéu khi c6 kha nang dxy hoa chit hitu co v6i hiéu
suét cao phai dam bao cung cip 6xy day dii va lién tuc cho vi sinh
vit sinh truong va phat trién. Xac dinh ham luong DO thich hop
cho xir 1y nudc thai san xuat banh tring bang cong nghé USBF
1,5+4,0 mg/l cho cing mot mau nude thai c6 COD dau vao 1a
khoang 1.015£16 mg/1.

Bang 4. Anh hwéng ciia DO téi hiéu suét qua trinh xd ly.

DO (mg/l) COD vao (mg/l) COD ra (mg/l) Hi¢u suét (%)
1,5 164+5,6 83,8+0,55
2,0 147+£3,5 85,5+0,34
2,5 122+3,5 88,0+0,34
1.015+16
3,0 120+4,0 88.,2+0,39
35 128+3,6 87,4+0,36
4,0 146+2,6 85,6+0,26

Két qua bang 4 cho thay, dai DO 2+4 mg/l thi nuéc dau ra déu
dat loai B QCVN 40:2011/BTNMT va ¢ ham lugng DO 2,5+3
mg/] thi hiéu suit xir Iy dat cao nhat 88% véi MLSS 1a 3,26 g/l.
Tuy nhién, dé tiét kiém ning luvong chung i chon ndng d6 DO &
muc 2+2,5 mg/l. Tac gia Lé Hoang Viét va cs (2013) [8] nghién
ctru xr 1y nudce thai ché bién banh trang ciia Xi nghiép Xuat khau
voi DO>3 mg/l, pH 7,0£0,0, thoi gian luu 14 gio thi hi¢u qua xir 1y
COD dat trén 92% véi MLSS khoang 4 g/1.

Anh hieéng ciia pH: tién hanh v6i mau nude thai co gia tri pH
dao dong trong khoang 6+8,5 cung gia tri COD dau vao.

Bang 5. Anh hwéng cuia pH téi hiéu suat qua trinh xi ly.

Két qua bang 5 cho thay, gia tri pH tdi wu 1a 7,0+8,0 thi nudc
thai dau ra co COD dat QCVN 40:2011/BTNMT cot B va khi
pH=7,0 hi¢u suat xur ly dat 88%. Vi vay, diéu chinh nudc thai dau
vao ¢6 pH 7,0+7,5 dé hiéu qua xir ly tot va tiét kiém hoa chat. Lé
Hoang Viét va cs (2013) [8] kiém soat gi4 tri pH thi nghiém tai 7 dé
Xt Iy nudc thai banh trang. Lé Thi Cam Chi va cs (2018) [6] kiém
soat gia tri pH thi nghiém ¢ 6,5+7,0.

Anh hwong cia COD ddu vao: xéc dinh khoang gia tri cia
COD dau vao dé hé thong khong bi qua tai va dat hiéu suat xir ly
cao nhit. Tién hanh vé6i cac COD dau vao khac nhau nhung ¢ cling
diéu kién thuc nghiém 500+1.500 mg/I.

Bang 6. Anh hwéng ciia COD t&i higéu suat qua trinh xi ly.

COD vao (mg/l) COD ra (mg/l) Hiéu suit (%)
500 56+2,1 88,9+0,4
750 86+3,6 88,6+0,5
1.000 118+3,2 88,2+0,3
1.250 148+6,1 88,1£0,5
1.500 193+4.4 87,5+0,3

Két qua bang 6 cho thay, khi ddu vao COD cang cao thi higu
sudt xir 1y cang giam, COD dau vao 1a 1.500 mg/l thi nudc thai sau
xu ly khong dat cft B theo QCVN 40:2011/BTNMT. Gia tri COD
dau vao 1a 1.250 mg/l, nu6e thai dau ra bit diu cham ngudng trén
loai B. Vi vay, nhitng nghién ciru tiép theo COD dau vao khuyén
cdo nén nho hon 1.250 mg/I véi mo hinh nay. Khi nude thai co gia
tri COD 16n hon 1.250 mg/l nén xt Iy bang hé thong xr 1y yém khi
trude nhu UASB dé tan thu nang luong (CH,) ma it anh huong dén
N, va P dang con thicu.

Lé Hoang Viét va cs (2013) [8] nghién ctru xir ly nudc thai
banh trang véi gia trj COD dau vao khoang 1.372 mg/l, dau ra
114 mg/l, hiéu suat dat 92%; Vil Kim Hanh va Bui Thi Thanh
Thuy (2018) [7] xtt I nude thai sinh hoat véi gi4 tri COD dau vao
khoang 640 mg/l, dura 85 mg/l, hi¢u suat dat 83%, Truong Thanh
Canh va cs (20006) [5] nghién ctu xt Iy nude thai d6 thi voi gia
tri COD dau vao khoang 500+700 mg/l, dau ra COD dat tdi da 40
mg/1, hi¢u suit dat 92%; Lé Thi Cam Chi va cs (2018) [6] nghién
ciru xur ly nude thai ché bién thuy san voi gid tri BOD, dﬁq Vao cao
nhat khoang 250 mg/l, BOD, dau ra cao nhat 60 mg/l. Tat ca cac
nghién ctru nay, COD va BOD, déau ra déu dat QCVN 40:2011/
BTNMT cét B.

Anh hiong ciia thoi gian luu nweéc thai: xac dinh khoang thoi
gian luu nudce thai dé hiéu suat xt Iy 1a cao nhat va bude tiép theo

pH COD vao (mg/l) COD ra (mg/l) pH I Pl PRt Lo e
1a thiét ké cong suat xu ly thuc té cua hé thong. Tién hanh véi mau
6,0 350+3,6 6,0 . I s Ao R ;
nudc thdi ¢ cung gia tri COD dau vao nhung ¢ thoi gian luu khac
6,5 208+7,2 6,5 nhau, dao dong tir 6 dén 18 gio, két qua dugc trinh bay ¢ bang 7.
6.8 149+4,2 6,8 Bang 7. Anh hwéng cla thoi gian Iwu téi hiéu suat qua trinh xiv ly.
7,0 1.015+16 124+4,5 7,0
o Thoi gian lwu (gio)
+
75 139470 73 6 8 10 12 4 16 18
8,0 144+6,1 8,0 CODra(mgl) 30714 28589 25411  190+5 15810 307414  285+9
8.5 156+8,7 85 Higusudt (%) 69314 71,5:09 74,611 81x05 842+10 693£14 71,5:09
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Két qua ¢ bang 7 cho thiy, thoi gian duoc khao st trong
khoang 6+18 tiéng, thoi gian luu cang dai hiéu qua xi Iy cang
tang lén. O thoi gian luu 16+18 tiéng nudc thai dau ra dat QCVN
40:2011/BTNMT c6t B. Chon thoi gian phtt hop cho m6 hinh nay
14 16 tiéng dé co thé tang cong suat xir Iy. Theo nghién ctru cua
mot sb tac gia nhu Vi Kim Hanh va Bui Thi Thanh Thuy (2018)
[7] thoi gian Iuu 10 gid, Lé Hoang Viét va cs thoi gian luu 14 gio
[8] khi xir ly cac ddi twong nude thai khac nhau 1a nude thai sinh
hoat va nudc thai banh trang thoi gian luu thong thuong khoang
10-14 tiéng.

Két qud vin hanh bé USBF

Sau khi t6i wu mot s6 yéu td anh huong dén kha ning lam
sach nudc thai va nudi bun hoat tinh thich nghi t6t s& dua vao hé
thdng USBF vén hanh véi cac thong s6 DO=2,5, pH=7, COD déu
vao khoang 1.000 mg/1, thoi gian Iuu 16 gio.

Bang 8. Gia tri mot s6 chi tiéu trwéc va sau xi ly.

QCVN 40:2011

Chi ) . Hiéu suét
STT Ponvi Piuvio Diura BINMT

tiéu . (%)

(cdt B)

1 pH - 7,1202  8,0£02  55+9 Pat
2 TSS  mgl 135778 382435 50 72
3 COD mgl  1.004:61 10323 150 91
4 BOD, mgl 658422 44533 50 95
5N, mg/l  14,6£0,6  80£02 40 Dat
6 P mg/l 19302 382435 6 Pat

Qué trinh van hanh bé USBF ci tién trong 12 ngay theo ddi
vai cac thong sb van hanh nhu trén thi hiéu qua xur 1y cua bé dat
dugc duge thé hién & bang 8. Higu suét xir Iy TSS trung binh &
khoang 72, COD 91, BOD, 95%, P, dat quy chuan. Nhu véy, hiéu
sudt xur 1y cac chat 6 nhlem trong nuorc thai san xuat banh trang
la kha cao, nuée dau ra dat chuan theo QCVN 40:2011/BTNMT
cot B vé chét luong nugc thai cong nghiép. Két qua nghién ciru
nay phi hop véi mot s tac gia da nghién ctu trude day vé u’ng
dung cong ngh¢ USBF nhu Lé Hoang Viét va cs (2013) [8] kh
xtt Iy nude thai banh trang san xuét theo quy mé cong nghiép lu’u
lugng va cht luong on dinh chua keo tu bang PAC higu suat xir
1y BOD, va COD dat trong g 91 va 92%; Vi Kim Hanh va Bui
Thi Thanh Thity (2018) [7] xit Iy nu6e thai sinh hoat hiéu suét xir
Iy BOD, va COD dat tuong tmg 85 va 83%; Truong Thanh Canh
va cs (2006) [5] xu 1y nudc thai do th1 hiéu suét xur ly BOD;, va
COD dat twong (mg 90 va 85%. Mot s nghién ciru cho thay, Vol
cac mau nudce thai co ddc tinh twong tu nhu nudc thai sinh hoat
dién hinh thi hiéu suat xir Iy BOD, va COD dat tuong (ing 82,2
va 85,7% [11, 12].

Bun hoat tinh ban d4u dugc thich nghi nhanh trong 12 ngay
nuoi tao vdi ddc tinh cua nudc thai lang nghe banh trang, ¢ ngay
thir 12 mat d6 vi sinh vat dat 2,8x10" CFU/ml, SV30 380 ml/l,
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ONG NGHE I} Nam 64(6) 6.2022

Khoa hoc Ky thuat va Céng nghé | Ky thuat méi truong mesmmms

SVI 116,6 ml/g ching t6 bun da dugc hoat hoa thanh cong.

Mo hinh USBF ci tién ngan thiéu khi thanh ngan hiéu khi
voi nguyén 1y dong chay nguge co 16p bun lo ling pht hop cho
xir Iy nu6e thai lang nghé san xuat banh trang. Hiéu qua xu ly
nudc thai ¢ TSS, COD va BOD, dat QCVN 40:2011/BTNMT
(cot B). Vi vay, co thé két luan bé USBF cai tién rat thich hgp cho
xir Iy nude thai ché bién banh trang quy mé san xuit ho gia dinh
khi COD nho hon 1.500 mg/1.

L0 CAM ON

Nghién ciru nay dugc hoan thanh véi sy hd trg cua dé tai:
“Nghién ciru cong nghé vi sinh xir Iy nudc thai ling nghé banh
trang quy mo ho gia dinh” thyc hién tai Trung tam Nhiét doi Viét
- Nga. Céc tac gid xin tran trong cam on.
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