Nghién ciru

NGHIEN CUU KHA NANG UNG DUNG COT LQC SINH HQC
DONG CHAY NGUQC PE XU LY NUOC THAI CHE BIEN
NONG SAN THUC PHAM TAI LANG NGHE XA MINH KHALI,
HOAI DUC

Nguyén Thi Anh Tuyét
Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Tom tit
O nhiém méi truong dang la vin dé néng dwoce xd héi quan tam rat nhiéu, ddc biét
la nuoc thai tir cac lang nghé cheé bién nong san thwc pham. Mot trong nhitng phuwong
phap dvwoc s dung dé xw Iy nguon nuwdc gay 6 nhiém nay chinh la phwong phap loc
sinh hoc. Trong bai nghién curu nay, tac gia sw dung cot loc sinh hoc dong chay nguwoc
de xw ly nuwoc thai lang nghé ché bien nong san thyc pham. Cdc thong so co ban danh
gia chat lwong nuoc thai sau khi xw ly deu dat tiéu chudn cho phép cua nwoc thai cong
nghiép chay vao cac nguon nuoc chung (QCTPHN 02:2014/BTNMT/cét B).
Tir khéa: Cot loc sinh hoc; Dong chay; Nudc thai; Nong san; Thuc pham; Lang
ngh¢; Phuong phap sinh hoc
Study on the application of upflow bio-filter columns to treat wastewater from agricultural
product and foodstuffs processing at Minh Khai commune, Hoai Duc district

Environmental pollution is a big issue to the society, especially wastewater
pollution from agricultural product and foodstuffs processing at traditional villages.
The Bio-filter method is used to treat this wastewater. This study used upflow bio-filter
column to treat the wastewater from agricultural product and foodstuffs processing.
All basic parameters use to assess the quality or treated wastewater are up to the
allowable standards of industrial wastewater that flows into common water sources
(OCTPHN 02:2014/BTNMT/column B).

Keywords: Bio-filter; Upflow; Wastewater; Agricultural product; Foodstuffs;
Traditional villages; Biological method.

1. Mé dau

Trong nhiing ndm gan day, viéc phat

trién cac lang nghé & huyén Hoai buc da
tao ra nhiéu viéc lam va thu nhap 6 on dinh

san pham chinh ciia ling nghé. Cac co so
san xudt c6 quy mo nho, trinh do san xuét
thép, thiét b cii va cong nghé lac hau, cing
v6i do y thue bdo v€ mdi trudng va bao vé

cho nguoi dan. Tréi ngugc lai cia sy phat
trién nay 1a tinh trang xa thai gay 6 nhiém
moi truong nghi€m trong, dang anh huong
truc tiép t6i strc khoe cua ngudi dan séng
tai dia phuong.

Xa Minh Khai la mdt trong nhiing
lang nghe cua huyén Hoai Duc - chuyén
san xuat cac san phim bun, pho kho, tinh
bot sin, tinh bot dong giéng, tach vo db
xanh, san xuit banh keo,... Trong do san
xuit mién dong va bun phd kho 1a nhimg

strc khoe cho chinh gia dinh va cong dong
clia ngudi lao dong con rat han ché.

Mac du hoat dong san Xuét tai lang
nghé phat sinh 6 nhiém cao nhu viy
nhung tai khu vye ndy hau nhu khong cé
cong trinh xtr ly chat thai phu hop, co s
san xuit v6i quy mo ho gia dinh, dat tai
nha va ndm trong khu dan cu nén viéc thu
gom va xir Iy chét thai rat khé khan. Da s6
chua dau tu bat ky giai phap nao dé giam
thiéu 6 nhidm khong khi, tiéng on, nudc
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thai, bui, chat thai ran, nuée thai san xuét
dugc thai chung vdi nudce thai sinh hoat
ctia lang vao hé thong thoat nudc mat.

Hién nay, phuong phdp sinh hoc
dang dugc tng dung rdng rai trong xu ly
nude thai cé6 ham lugng chat hitu co cao
[1]. Phuong phap nay c6 uu diém vuot
troi nhu ton it hoa chat, than thién vdi
moi truong, van hanh don gidn, chi phi
dau tu ban dau thdp, va gia thanh thip
mang lai hiéu quéa xu ly cao [3]. Xu ly
nude thai bang phuong phép sinh hoc 1a
sir dung dic diém rit quy cua vi sinh vt
- dua trén co so sir dung hoat dong séng
ctia vi sinh vét dé phan hay chét hiru co
khong gay 6 nhiém t6i ngudn nudc thai.
Cac vi sinh vat st dung chét hitu co va
mot sd ngudn khoang chit lam nguf)n
dinh dudng va sinh nang luong dé duy
tri sy song. Trong qua trinh song, ching
nhan dinh dudng dé xdy dung té bao,
sinh truong va phat trién nén khdi lugng
cua chung ngay cang tang lén.

Trong nghién ciu ndy, tic gia tién
hanh thir nghiém xir ly nudc thai lang nghé
ché bién nong san thuc thim trén hé thong
cot loc sinh hoc dong chay nguoc bao gom
cot loc ki khi va hiéu khi [4]. Nudc thai sau
khi duge dua vao hé thong s& duge bom
tudn hoan lén cot phan ung, tai ¢4t phan
mg nudc thai tiép Xuc voi vat liéu mang. 0
day vi sinh vat ¢ san trong nudc thai hozc
bam trén vat liéu mang oxy héa chét hitu
co. Nudc thai di qua 16p vat li€u sé bi oxy
héa mot phan va sau khi quay trd lai bé thi
n6 duoc bom tuan hoan 1én cot phan tmg,
ctr nhu vay nudc thai s€ dugc lam sach [6].
Phan tmg dugc tién hanh theo mé phong
ctia thiét bj phan tng lién tuc.

2. Thyc nghiém
2.1. Héa chit

Kali dicromat (K,Cr,0,), thuy ngén
sunfat (HgSO,), bac sunfat (Ag,SO,),
axit sunfuric dac 98% (H,SO,), Kali
hidrophtalat (C,H,KO,), Kali natri

tactrat (KNaC,H,O,), Kali thiy ngéin
iotua K Hgl,, kali iotua (KI), thuy ngén
clorua (HgCl, ), Natri hidroxit (NaOH),
amoni clorua (NH,Cl), axit sulfanilic
(CHNO,S), axit axetic (CH,COOH
10%), o- Naphtylamin, natri nitrit
(NaNO,) déu mua tir Trung Qudc.

2.2. Qud trinh nuoi cd'y tao mang

Vat liéu sir dung 1am chit mang &
day 1a xp hat (polystyren), c6 cong thirc
cau tao [-CH, —CH -],

C6H5

Day 1 loai vat li¢u kha tro, bén trong
moi truong nudc ¢ nhiét 3§ dudi 100°C,
duong kinh hat Xép 0,3 - 0,5 cm, it thim
nude, bé mat riéng 16n, khoang 127 m¥
m?3, d6 rdng x6p 16n (khoang 90%), khong
ddc hai vdi vi sinh vat [6].

Xép hat dugc dua vao cot, tao ra
chiéu cao 16p vét liéu khoang 0,5 m. Sau
d6 bom nudc chira chit dinh dudng vao
cOt, qua trinh hinh thanh mang do vi sinh
vat c6 san trong nudc.

Sau d6 bd sung cac chit can thiét nhu
duong, phan vi luong, .cho vi sinh vét phat
trién. Qua trinh nudi cdy tién hanh trong 24
gi0, mang bat dau hinh thanh. Trong qua
trinh nudi cdy, méi trudong trong cot duoc
diéu chinh dam bao yéu t6 nhiét do, DO,
pH, chit dinh dudng 6n dinh cho sy phat
trién cta vi sinh vat. Sau khi mang dugc
hinh thanh, tién hanh cho nuéc thai vao véi
ndng d6 xac dinh va tién hanh xir 1y.

2.3. Nguyén ly hoat dong ciia qud
trinh xwr ly nuwoc thdi

Nudc thai dugec bom vao cdt loc ki
khi theo chiéu tir dudi 1én trén, sau do tur
chay sang cot loc hiéu khi, tai ot loc hiéu
khi nudc ciing chay theo chiéu tir dudi 1én
trén, nudc sau khi ra khoi cot loc s€ dem
phéan tich. Tai cac cdt loc nude thai tiép xuc
voi vat liéu mang, vi sinh vat co san trong
nudc thai hodac bam trén vat liéu mang sé
oxy hoéa cac chit hiru co va chuyén héa
chung theo ba giai doan [2, 4]:
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Giai doan 1: Di chuyén céc chét giy
6 nhiém tir pha 10ng t6i bé mat cua té bao
vi sinh vat do su khuéch tan ddi luu.

Giai doan 2: Di chuyén tir bé mit té
bao qua mang ban thdm bang khuéch tan
do su chénh léch ndng dd cac chat bén
trong va ngoai té bao.

Giai doan 3: Qua trinh chuyén héa
céc chat & trong té bao vi sinh vat va sy
san sinh nang lugng.

Céc giai doan trén cé quan hé chat
ché véi nhau va qua trinh chuyén héa cac
chét déng vai tro chinh trong qua trinh xir
ly nudc thai.

Sau khi tré lai bé nuoc thai duoc
bom tudn hoan 1én c6t phan tng, cir nhu
vay nudc thai s€ dugc lam sach.

Nudc thai duge xac dinh cac thong
s6 dau vao nhu ham luong chét hitu co
COD, amoni NH,*, nitrit NO,.

2.4. Mé hinh hoat djng ciia thiét bj
xw ly nwoc thai

Thong s6 ciia thiét bi xir ly nudc thai:

+ Luu lugng nudce thai vao cot ki khi
15 lit/gio

+ Chiéu cao cot xir Iy nudc 2m

+ Tbc do may suc khi 70 lit/phut,
cong suat 60W

+ Kich thudc cot loc 100*18 cm

+ Thiét bi hoat dong theo mo hinh
phan ung lién tuc

My suc khi

Hinh 1: So do thiét bi xir Iy nudc thdi bang
cot loc sinh hoc dong chdy nguwoc

Nghién ciru

Hinh 2: Thiét bi xir Iy cét loc sinh hoc dong
chdy nguoc

2.5. Phwong phdp xdc dinh cdc chi
s6 ddnh gid chit lwong nwéc

a) Phwong phdp ldy mdau mede thdi
theo tiéu chudn TCVN 5999:1995

Str dung can ldy miu nudce c6 thé tich
50 lit, tién hanh 1dy mau 3 ngay/1 1an theo
céch 1dy miu t6 hop tai hé théng cong
thoat nudc clia co s¢ san xuat tu nhan xa
Minh Khai - huyén Hoai Dtc.

b) Phuwong phdp phan tich cdc chi
tiéu ddnh gid chat heong nuéce

- Nhu cdu oxy héa hoc (COD) theo
tiéu chuan TCVN 6491:1999

- Ham ltl{qng amoni NH,* bang
phuong phap trac quang theo 4500 NH, -
F, SMWW, 1995

- Ham luong Nitrit NO, bﬁl}g
phuong phép do quang theo ti€u chuin
TCVN 6178:1996

2.5. Phwong phdp phén tich

Phuong phap do d¢ duc dugc xac dinh
bang may do do duc 2100p Turbidimeter.
Ham l}rc_mg COD, NH,", NO, duoc xac
dinh bang phuong phép so mau trén may
UV-VIS Novaspec II.
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3. Két qua va thao luin

Nudc thai lang nghé ché bién nong san
thuc pham xa Minh Khai dugc lay vé va xéac
dinh cac thong s6 dau vao nhu sau: COD
khoang 4500 mg/lit; ham luong amoni

NH," 4,5 mg/lit, ham luwong nitrit NO, 0,45
mg/lit, pH = 4,4; 46 duc 486 NTU. Nudc
thai dugc bom vao hé thng va hoat dong
nhur Hinh 1 va 2, thu duge két qua xir Iy
nude thai lang nghé thé hién ¢ Bang 1.

Bing 1. Két qud xir Iy nudc théi ling nghé ché bién néong sin thuwe phim tai xa Minh Khai

) en . Keét qua phan tich on £, o1,
Chititu | Ponvi Q5 thaidhuvao [ Lanl | Lin2 [ Lan3 | Hicusuatxurly
COD mg/lit 4500 158,8 | 160,3 | 170,8 | 96,2 % - 96,5%
INH, ] mg/lit 4,498 1,742 | 1,817 | 1,738 59,6% - 61,4%
INO,] mg/lit 0,444 0,115 | 0,123 | 0,129 70,9% - 74,1%
Nhdn xét: nudie thai lang nghé ché bién néng san thuc

Két qua phan tich cho thdy nudc thai
lang nghe Minh Khai chira ham luong chét
hitu co rat Ion voi COD dau vao 4500 mg/lit,
sau khi qua hé thong loc sinh hoc dong chay
ngugc cho higu qua xit ly rét cao voi hidu suat
96,2 % - 96,5%. Piéu nay chimg t6 khoang
thoi gian thich ing ctia vi sinh vat trong thict
bi twong adi ngan Kha nang tao mang trén
chit mang Xop 14 rat t6t va phu hop vdi cac
giai doan xu ly nude thai bang cot loc sinh
hoc. Nudc thai sau khi xur ly déu co cac thong
s6 déu dat tiéu chuan cho phép ctia nuéc thai
cong nghiép loai B trén dia ban thu d6 Ha
No6i (QCTDPHN 02:2014/BTNMT).

Tir d6 c6 thé trién khai mé rong mo
hinh mg dung ¢t loc sinh hoc chay nguge
dong dé xir Iy nudc thai lang nghé ché bién
nong san thuc pham c6 chtra ham luong hitu
co cao. Hién nay, céc co s¢ san xuat ché bién
nong san thuc pham tap trung chi yéu & cac
ho gla dinh, khién viéc xir Iy nu6c thai gap
v cung khé khan. Vi vy can phai t6 chirc
b6 tri khong glan nhim cai thién diéu kién
san xudt va vé€ sinh moi tru’ong ma khong can
phai di doi, han ché t6i da viéc coi ndi, Xay
nha cao tang Tuy nhién dé giam thleu van
de 6 nhiém moi truong tai cac lang nghe nay,
can di chuyén cac co so san xudt vao khu,
cum cong nghiép duoc hudng cac chinh sach
uu dai vé thué dat va dic biét phai xay dung
hé thong xtt Iy nude thai tip trung.

4. Két ludn

Vit ligu dugc sir dung lam chit mang
dé tao cot loc sinh hoc chay nguge da xir Iy

phém rat tdt mic du ham luong chét hiru
co rat 16n. Cac thong sd co ban danh gia
chat lugng nudc sau khi xir Iy déu dat tiéu
chuan cho phép cua nude thai cong nghiép
trén dia ban tha d6 Ha Noi chay vao ngudn
nude chung. Sau nghlen ciiu ndy, mod ra
trién vong cac ho gia dinh trong lang nghé
c6 thé tu xay dung mo hinh xur ly nude thai
bang phuong phap cot loc sinh hoc chay
nguoc tai gia dinh, nhiam giam thiéu luong
nudc thai thai ra muong, ranh xung quanh
lang nghé gay 6 nhiém mai truong.
TAI LIEU THAM KHAO

[1]. Trinh Lé Hung (2006). Ky thudt xu
ly moi truong. NXB Khoa hoc K¥ thuat.

[2]. Tran Hiéu Nhué (2004). Xir [y nuréc
thai bang phiong phdp sinh hoc. Giao trinh
truong Pai hoc Xay dung, Ha Noi.

[3]. Chu Thi Thom, Phan Thi Lai,
Nguyén Vin Té (2006). Cdi tao méi truong
bang ché pham vi sinh vit. NXB Lao dong
Ha Noi.

[4]. Winter.J (1999). Environmental
processes 1. Volume 11a, Wiley - VCH (FRG).

[5]. W Driessen, Leo Habets, Tom
Vereijken (2003). Novel anaerobic and
aerobic process to meet strict effluent plant
design requirements.

[6]. W Driessen, T Verejken (2003).
Rencent developmennts in biological treatment
of brewery effluent. The Institute and Guild of
Brewing convention, Livingstone, Zambia.

BBT nhén bai: 08/9/2020; Phan bién xong:
16/9/2020. Chap nhan ding: 28/9/2020

14

Tap chi Khoa hoc Tai nguyén va Moi truong - So 31 - nam 2020



