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TOM TAT

Nghién ctru nay nham danh gia hiéu qua xur 1y ciia moé hinh két hop BAC-BSF (gdm cot
loc than hoat tinh - BAC va theo sau 1a c6t loc cat sinh hoc - BSF) dbi v6i nude thai khu cong
nghiép Séng Than 1 cho muc dich tai sinh. Két qua nghién ciru cho thdy c6 thé lwa chon tai
trong thuy luc 1 — 3 m’’m’h cho phuong an tai sinh nudc vi ¢ tai trong nay hiéu qua cua qua
trinh twong ddi tét va on dinh, cu thé hiéu qua xir Iy nhu cau oxy héa hoc (COD) dat 78.2%
(15,0 = 5,0 mg/L), d60 mau 81,2% (18 £ 5 Pt-Co), nito téng dat 58,7% (5,0 = 1,0 mg/L),
photpho téng dat 61,2% tng véi tai trong thuy luc 2 m*/m’h. Khi ap dung BAC-BSF dé tai
sinh nudc thai khu cong nghiép Soéng Than 1, nude thai sau xtr 1y c6 thé dat yéu cau chat
luong nudce tai sinh véi chat lwong thap va trung binh, nhung téng s6 coliform va d6 mau
con cao. Do d6, dé ap dung nuée sau xtr Iy cho qua trinh tai sinh voi chét lugng cao cin ting
cuong kha niang khir tong lwong carbon hiru co (TOC), khir mau ddng thoi khir duc trude khi
vao BAC.

Tw khoa: BAC, BSF, nudc thai cong nghiép, tai st dung nudc thai.

1. MO DPAU

Xt Iy nuée bac cao gitt mot vai tro quan trong trong xur 1y nudc thai cong nghiép va do
thi dé dat chat luong nudc tai sinh va bao v¢ strc khoe cong ddng. Hau hét cac cong nghé tai
sinh nudc thai hién tai c6 ngudn gbc tir cac cong nghé sir dung trong xir Iy nude va xu ly
nudc thai.

Hap phu than hoat tinh 12 mot giai phap rat hiru hidu trong viéc loai bd cc chét 6 nhidm
hiru co trong nudc va nude thai. Tuy nhién, dé dat dugc hiéu qua cao thi chi phi cho than va
tai sinh than lén. Coéng nghé than hoat tinh sinh hoc (Biological activated carbon - BAC)
thuong duoc sir dung trong xtr Iy nude cap va nude thai bac cao sir dung than hoat tinh dang
hat (GAC) trong d6 qua trinh hip phu va phan huy sinh hoc x4y ra dong thoi. GAC dugc ting
dung rong rai nhu 1a vat li€u gia thé c6 dinh do dién tich bé mit riéng 16n [1]. BAC dugc su
dung dé loai bo cac hop chit carbon hitu co hoa tan (DOC), bao gdm mui, miu, cic san
pham phu cta hoa chat khtr tring, thude trir sau [2].

~ Ngoai ra, BAC ¢ tl}é két hop v&i cac qua trinh oxy hoa bic cao nhu ozone, tia cuc tim
de xur ly DOC trong nguon nudc thod [3-6]. Do dd, than hoat tinh sinh hoc 1a mdt cong ngh¢
phu hop trong xtr Iy nudce thai tai st dung.
BSF (Bio-sand filter) loc cat sinh hoc dugc str dung nl}iéu trong qua trinh sau xt ly bac
hai nham nang cao chat lugng nudc sau xur Iy véi chi phi thap [7].
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Nghién ctru céng nghé BAC-BSF xtt ly nwdc théi khu céng nghiép Séng Thén 1...

Muc ti€u cua nghién clru nay nham déanh gi4 hiéu qua xu ly cua md hinh két hop BAC-
BSF d06i voi nudc thai cong nghiép sau xuir ly bac hai dat chat lwong nudce tai sinh thap dén
trung binh.
2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. N¢i dung nghién ciru

Nghién ctru nay thyc hién 2 ndi dung chinh duogc thé hién trong Hinh 1.

Noi dung nghién ciru

Noi dung 1: Banh gia kha nang xur 1y Noi dung 2: Panh gi4 Iya chon chit luong nudc
mo hinh két hop BAC - BSF tai sinh khi ¢rng dung cong nghé¢ BAC > BSF
(BSF ndi tiép BAC) (KCN Séne Than 1)

Panh gia dya trén hi¢u qua x1r Iy ctia ndi dung 1

M6 hinh BAC - BSF A 2. - .
va cac tiéu chuan tai sinh nudc

Vian hanh:
Tai trong thuy luc & cac tai trong 1;
2:3; 5m’/m’h

Hinh 1. N6i dung nghién ctru

2.2. Phwong phap nghién ciru
2.2.1. Pdnh gid kha nang xir 1y ciia mé hinh két hop BAC = BSF (mé hinh BAC néi tiép mé
hinh BSF)

Mb hinh nghién ctru: M6 hinh két hop BAC néi tiép BSF. Mo hinh bé thiét ké bang ong
nhya dugc thé hién trong Hinh 2 bao gom 2 cot: Cot BAC c6 duong kinh D = 168 mm, chi€u
cao h = 1,2 m. Cot BSF c6 duong kinh D = 140 mm, chiéu cao h = 0,8 m (Hinh 2, 3 va 4).

Vit liéu nghién ctru: M6 hinh nghién ctru sir dung than, cat loc, s6i duoc thé hién trong
Bang 1, Hinh 5 va 6.

Bang 1. Cac loai vét liu dugc sit dung cho mo hinh

STT Vit liéu Phuong phap xur 1y vét liu
1 Than hoat tinh sinh hoc géo Chon than hoat tinh sinh hoc gao dira dang hat, c6 kich
dura dang hat thuée 4-8 mm.

. Chon cat thach anh mau tréng, dang hat, co kich thudc

2 Cat loc sinh hoc
1-2 mm

3 So1 4o Chon soi déu nhau, c¢6 kich thudc 2-3 mm
4 Nuée thai Nudc thai dugc lay tir khu xu Iy nude thai khu cong

nghiép Séng Than 1, sau cong trinh xir Iy sinh hoc
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Dja diém nghién ctru:

Nghién cuu dugce tién hanh trén mo hinh dit tai phong thi nghiém trudong Pai hoc Lac
Hong.

Van hanh mo hinh:

Tién hanh thi nghiém chay mo hinh két hop BAC = BSF véi cac thong s6 pH (8,1 £ 0,2),
TN (13,3 + 1,5 mg/L), TP (1,15 + 0,5 mg/L), d6 mau (95 + 5 Pt-Co), BODs (35 + 5 mg/L) va
COD dau vao (75 = 5 mg/L) cho 4 tai trong thity luc khac nhau lan luot 1a 1, 2, 3 va
5 m’/m*h. Bdi v6i thi nghiém 4 (tai trong thuy luc 5 m’/m*h) duoc thuc hién nham danh gia
bd sung kha ning chiu tai cia mé hinh két hop BAC > BSF.

Chi tiéu va phuong phap phan tich:

Tién hanh phan tich mau dua trén cc phuong phap phén tich trong tai liéu cac phuong
phap chuan vé xét nghiém nudc va nudc thai (Standard Methods for the Examination of
Water and Wastewater) [8].

Vi tri 1dy mau:

Mau duoc ldy tir cac dng van tai 16p than hoat tinh sinh hoc trong mé hinh BAC va tir
van xa nudc sau cung cia mo hinh BSF.
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Nghién ctru céng nghé BAC-BSF xtt ly nwdc théi khu céng nghiép Séng Thén 1...

Tan suat lay mau:

Méu dugc ldy vao budi sang tir 7h30 — 8h00 hang ngay va dugc phan tich tai phong thi
nghiém trong ngay. Chi tiéu pH dugc do tryc tiép tai mo hinh.

Bang 2. Phuong phap phan tich

STT | Chitiéu Phuong phéap phan tich Pon vi Thiét bi sir dung
1 pH 4500 — H+ B. Electrometric Method - pH Meter HANNA 211
2 b6 mau 2120 C. Spectrophotometric Method Pt-Co May Hach DR/2010
3 CODyy 5220 C.Closed Reflux, Titrimetric Method | mg/L Tu nung 150 °C
4 TN 4500 - Norg B. Macro - Kjeldahl Method | mg/L B chung cat Kjeldahl
5 P-PO,* 4500 — P D. Stannous Chloride Method | mg/L |Bép nung M4y Hach DR/2010
6 BODs 5210 B. 5-Day BOD Test mg/L | Tu diéu nhiét BOD ¢ 20 °C
7 Coliform 9222 D. Fecal Coliform Membrane Filter CFU Méy membrane
Procedure

2.2.2. Danh gid kha nang ing dung cong nghé¢ BAC két hop BSF cho muc dich tdi sinh medc
thai khu cong nghiép Song Than 1

Dua vao két qua xir 1y ctia md hinh BAC ndi tiép BSF va két hop voi tiéu chuén tai sinh
nudc thai trong cac nghién ctu trude lya chon doi tugng tai sinh nudce thai sau xu 1y.

béi tuong st dung nudc tai sinh dugc lya chon dya trén chét lugng nudc tai sinh. O
day, chat lugng nudc tai sinh c6 thé chia [am 3 muc do: thap, trung binh, cao va dugc thé

hién trong Bang 3.

Bdng 3. Ddi tugng sir dung nudc tai sinh dua trén chat lugng nude tai sinh yéu cau [7]

STT Cbat l}l’c'm;g Dbi twgng str dung nude tai sinh Gi4 tri yéu cau nudc sau xir Iy dat
nude yéu cau
Tudi cay, cong vién; Nude vé sinh
1 Thﬁp may moc, thiét bi; Nudc lam mat cho| BODs<30 mg/L; D§ duc <5 NTU;

cong nghiép; Nudc cho dich vy xay
dung (tron bé tong)

Cl,du<1mg/L; pH 5,8 — 8,6

2 Trung binh

Doi rira toilet; Tudi duong; Ciu hoa;
Vui choi giai tri, tai tao canh quan

BOD;< 20 mg/L; B duc <2 NTU;
Cl, du <1 mg/L; pH 5,8 — 8,6;

d6 mau < 20 Pt-Co; TN < 15 mg/L;
TP <4 mg/L

3 Cao

Tai nap nudc ngam; Tam giat

BOD;s< 10 mg/L; B duc <2 NTU;
Cl, du < 0,5 mg/L; pH 5,8 — 8,6;

d6 mau < 15 Pt-Co; TN < 10 mg/L;
TP <4 mg/L
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3.KET QUA VA THAO LUAN
3.1. Panh gi4 kha niing xir Iy ctia mé hinh két hgp BAC > BSF
3.1.1. CODyy,, dé mau
3.1.1.1. CODy,

Két qua nghién ciru cho thiy, véi nong d6 CODy, dau vao dao dong tir 60 - 70 mg/L,
gia tri pH dau vao dao dong tir 7,3 - 7,6 thi & tai trong thiy luc 1 - 3 m*/m*h cho hiéu qua xir
1y ctia hé thdng BAC - BSF kha cao va 6n dinh, trung binh dat 73,5 - 80,2%.

Hiéu qua xir Iy ctia cot BAC trong ngay dau van hanh con thap, nong do COD sau xur ly
con cao dat gia tri 42,2 mg/L (tuong ung véi hi€u qua xtr 1y 1a 35%) do trong giai doan khéi
dong, vi sinh van chwa phat trién sau qua trinh rira nguoc cudi chu ky loc thir nhét,

Sau giai doan khdi dong, kha nang xir 1y cta cot BAC ting l1én dang ké. Nong do COD
sau cot BAC & ngay thir 2 1a 29,8 mg/L (hiéu qua xtr 1y dat 54%) d6i véi tai 1 m’/m*h va
2 m*/m*h. Sau d6 duy tri 6n dinh gi4 tri ndng d6 dau ra trung binh 28,2 mg/L (Hinh 7) dén
cubi chu ky hoat dong (hiéu qua xtr 1y trung binh dat 55,6%).
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két hop (BAC > BSF) két hop (BAC > BSF)

Déi voi cot BSF, hiéu qua xtr 1y ciing kha t6t, cu thé vao 2 ngay tht 3 va thir 5 cua tai trong
1 m*/m’h va 3 m*/m’h, ndng d6 sau qua trinh xir Iy con 13,8 mg/L va 13,2 mg/L (Hinh 7).

Khi ting tai trong thuy lyc 1én 5 m*/m’h dbi véi BAC, ndng do trung binh sau xir Iy ctia
BAC 1a 36,8 mg/L (hiéu qua xir 1y trung binh dat 40%), c6 xu hudng ting dn vao 2 ngay
cudi ciia chu ky loc. Trong khi d6, ndng do sau khi qua BSF con 22,8 mg/L (hiéu qua khir
COD dat khoang 37%) (Hinh 7). Vo nhing ngay cudi chu ky loc cta tai trong nay, hiéu qua
xtr Iy giam cho thiy do 6n dinh cta cot loc khong cao. Hiéu qua xir Iy COD trung binh cua
ca hé¢ BAC-BSF ¢ tai trong ndy giam con 64,5%, thap hon so véi tai trong 1 m*/m’h va
3 m’/m’h (hiéu qua trung binh 13 75,4%) (Hinh 8).

3.1.1.2. D§ mau

Hiéu qua xtr Iy nude thai sau khi qua 2 ¢t BAC > BSF tuong d6i cao & cac tai trong,
dat cao nhat ¢ tai trong 1 m*/m*h véi hiéu qua xu ly trung binh 85,2% (20 Pt-Co) (Hinh 9).

Déi v6i cot BAC, hiéu suét tai trong 2,3 va 5 m’/m’h giam do thoi gian luu thip, qua
trinh hap phu sinh hoc x4y ra chua tot, ton that 4p luc tdng nhanh, hiéu qua xir 1y trung binh
chi dat tir 25% - 29% trong khi & tai 1 m’/m’h hiéu qua xur 1y trung binh 38%.
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Bén canh d6, dong ra BSF & tai 1 m*/m’h va 2 m*/m’h dat hiéu qua xtr 1y cao nhét 14 73,9%
va 76,2%. Ddi véi tai trong 3 m*/m’h hiéu qua xir 1y trung binh dat 53,1% (38 Pt-Co). Hiéu
qua xir 1y chung cho ca hé théng & tai trong nay 13 66,3% (Hinh 9). Tuy nhién, gia trj d6 mau
& tai trong ndy con cao so voi gia tri tiu chuin nudc tai sinh do Nguyén Phudc Dan va ctv
dé xuét [7].

3.1.2. Tong nito, ton thdt ap luc, coliforms

3.1.2.1. Téng Nito (TN)

Véi nong d6 nito tong ddu vao nam trong khoang 12,9 mg/L dén 13,7 mg/L & 4 tai
trong thi nghiém, két qua thi nghiém dau ra BAC cho thay ¢ tai trong 1 m*/m’h dat hiéu qua
xir 1y cao nhat véi viée xir Iy nay ham luong nito téng giam xudng con 7,7 mg/L dat hiéu
suét 43,8%. Ddi véi tai trong 2 m*/m’h, ndng d6 sau xir Iy 1a 7,5 mg/L dat hiéu qua xir ly
43,6%. O tai trong 3 va 5 m*/m’h gié tri nong do TN lan lugt 14 8,4 mg/L va 8,9 mg/L (tuong
ung voi hiéu qua xu 1y 1a 38,2% va 31%) (Hinh 11).
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Hinh 11. Nong d6 TN qua md hinh BAC Hinh 12. Bién thién coliform qua mo6 hinh
cla cac tai trong két hop BAC - BSF

Bén canh d6, dong ra BSF § tai trong 1 m’/m’h dat hiéu qua xur 1y cao nhat 1a 38,6%
g voi ham luong nito téng sau xir Iy con 5 mg/L. Dbi véi tai trong 2 m*/m’h, ndng d6 sau
xtr 1y 12 5,4 mg/L dat hiéu qua xtr 1y 28%. Trong khi & tai trong 3 va 5 m*/m’h gia tri ndng
d6 TN lan luot 14 5,8 mg/L va 7,2 mg/L (twong tmg voi hidu qua xir 1y 1a 30,9% va 19,1%).
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Hiéu suit chung ctia hé thong dbi véi tai trong 1 m’/m’h, 2 m3/m2h va3 m3/m h dat trung
binh 1an luot 62,3% , 58,7% va 54,6% (Hinh 10). Ung voi hiéu suat nay gia tri nong d6 du ra
5+ 1,0 mg/L thoa min tiéu chuan nude tai sinh chat lugng thip va trung binh dé nghi [8].

3.1.2.2. Coliforms

Coliforms trong nudc thai dugc hip phu trén bé mit 16p than sinh hoc, theo két qua thi
nghiém cho thiy hiéu qua xur 1y coliforms kha cao, dat trén 90% vio ngay dau tién & tai
trong thuy luc 2 m’/m’h (Hinh 12). Tuy nhién, néu so sanh véi tiéu chuin nude cép sinh hoat
thi gia tri dau ra cua cot BAC 1a 270 MPN/100 mL van chua dap ung duoc yéu cau (QCVN
02:2009/BYT la 150 MPN/100 mL) [9].

3.1.2.3. Ton thét ap luc

Ton that 4 ap luc qua cot BAC la thong s6 xac dinh thoi diém can rira loc. Ton thét ap luc
gdy ra boi ba yeu t6 chinh 1a do mang vi sinh trong cot BAC, cin lo ling va tao trong nugce
dau vao. Theo Hinh 13, vdi tai trong thity luc 1 m*/m’h va 2 m3/rn2h ¢6t BAC hoat dong 6n
dinh trong khoang thoi gian dai. Thoi gian phai rira loc 1én dén 9 ngay.

Véi téi trong thuy Iyc 3 m”/m’h va 5 m’/m’h cot BAC hoat dong 6n dinh. Tuy nhién,
thoi gian hoat dong cua mdt chu ky da giam di dang ké so vdi tai trong thuy luc 1 m’/m’h va
2 m’/m’h. Thoi gian phai rira loc da giam tir 9 xudng con 7 ngay.
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Hinh 13. Bién thién cot ap qua céc tai trong thily Iyc trong md hinh két hgp (BAC > BSF)

3.2. Panh gia lra chon chit lwgng nuéc tii sinh khi ing dung cong nghé BAC - BSF
xtt ly nwoe thai KCN Song Théan 1

Qua danh gia s6 liéu nghién ciru khi tién hanh chay mé hinh BAC - BSF cho thay két
qua sau xu ly dat hiéu qua kha cao (Bang 4).

Véi thanh phﬁn va tinh chét nude thai sau xur ly sinh hoc tai tram xfrvl}'l nudc thai tap
trung khu cong nghi€p Song Than 1 va s6 li¢u turong quan cua cac ti€u chuén va nghién ctru
trude do (Nguyen Phude Dan va ctv [7]; tiu chuan US EPA [10]) ¢ Bang 4 cho thay nudce
thai sau qua trinh 4p dung cong ngh¢ BAC két hop BSF ¢6 thé tai sur dung nudce thai chét
luong thap va trung binh (tuy nhién can bo sung qué trinh xu ly dé gidm ham luong
coliforms va d§ mau). Nudc sau xu Iy co thé:

- Tai st dung trong sinh hoat: tudi cdy/cong vién - ving khong han ché tiép xtic cua
cong dong; doi rua toilet, chita chay, diéu hoa khong khi, tudi duong trong khu cong nghiép.

- Tai st dung ch‘o muc dl’gh phuc vu xay dung: dam nén nén mong, kiém soét 6 nhiém
bui, phun nudc rora, dam nén dat. ..

- Phuc vu lai cho qua trinh san xuét cong nghiép: cung cp ndi hoi, 1am mat, rira thiét bi.
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Bang 4. Tuong quan két qua chay mo hinh v&i nudce thai du ra khu cong nghiép Séng Than 1

Nuée thai dau | Nude thaidaura fope oo ey | Chatluong yéu
L n . mo hinh BAC - A ; cau trung binh
STT Chi tiéu Pon vi ra KCN . cau trung binh i 2
Séng Than 1 BSF ta;u trzong 7] theo tiéu chuan
2 m’/m°h US EPA [10]
1 pH - 8,12 7,5+0,2 5,8-8,6 6-9
2 Do mau Pt-Co 87 18£5 <20 -
5 COD mg/L 73 15£5 <30 <20
6 Toéng nito mg/L 30,5 5+1,0 <15 -
Téng
7 photpho mg/L 2,1 1,3+0,5 <4 -
8 Coliform CFU 3500 270 + 50 200 Khong phat hié¢n
4. KET LUAN

Két qua nghién ctru cho thdy: Piéu kién dé tai sinh nudc thai trong mo hinh BAC va
BSF phu thudc dau vao cua md hinh, tai trong thiy luc, cdt ap, pH.

C6 thé lya chon tai trong 1 m*/m’h va 3’m3/mfh BAC két hop BSF cho phuong én tai
sinh nudc vi § tai trong néy, hiég qué kha tot va on dinh, luu lugng tuong ddi, qué trinh
nitrate hod va khu nitrate dién ra tot.

Ap dung BAC két hop BSF dé tai sinh nu6c thai sinh hoat xir Iy bic hai c6 thé dat cac chi
tiéu COD, d6 mau, nito tong, photpho tong cho myc dich tai sir dung nude c6 chat lugng thap
va trung binh, hiu qua xuir ly COD dat 78,2%, d6 mau 81,2%, nito tong dat 58,7%, photpho
tong dat 61,2% tmg vdi tai trong thuy luc 2 m 3mh.,

Ung dung két qua nay s& mang lai loi ich v& van d& xa thai va kinh t&. Tuy nhién, can
nghién ciru bd sung mo hinh pilot tai khu cong nghiép Séng Than 1 trudc khi ing dung cong
nghé nay cho muc dich tai sinh.
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ABSTRACT

APPLICATION OF BAC - BSF TECHNOLOGY TO TREAT WASTEWATER
FROM SONG THAN 1 INDUSTRIAL PARK FOR REGENERATION PURPOSE

Pham Ngoc Hoa*
Ho Chi Minh City University of Food Industry
*Email: hoapn@cnitp.edu.vn

This research aims to assess the efficiency of the BAC-BSF combination model
(including biological activated carbon (BAC) column and followed by bio-sand filter (BSF))
for treatment of wastewater from Song Than 1 industrial zone for purpose of regeneration.
Research results showed that hydraulic capacity of 1-3 m’/m’h can be selected for water
recycling because this load was the result of relatively good and stable process, COD ratio
was 78.2% (15.0 £ 5.0 mg/L), color 81.2% (18 + 5 Pt-Co), total nitrogen 58.7%, total
phosphorus 61.2% (5.0 + 1.0 mg/L), the hydraulic load rate at 2 m’/m’*h. When applying
BAC-BSF in recycling wastewater of Song Than 1 Industrial Zone, the treated wastewater
can meet the recycled water quality requirements at low and medium level, but the values of
coliform and color are still high. Therefore, to apply the post-treated water for high-quality
regeneration, there’s a need to increase the removal of total organic carbon (TOC), color and
turbidity before entering BAC.

Keywords: Biological activated carbon (BAC), bio-sand filter (BSF), wastewater reuse.
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