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UNG DUNG CONG NGHE BAC-BSF TRONG TAI SU DUNG NUGC THAI SINH HO AT
O THANH PH O HO CHi MINH

Phan Thanh Nhan, Ngugn Phwéc Dan va Ngugn Thi M§ Hién
Khoa Méi Trong- Treong BDH Bach Khoa- BH Quoc Gia TP HCM
(Bai nhin ngay 05 thang 11am 2010, hoan chh sia chia ngay 25 thang 04am 2017

TOM TAT: Nghién @u nay nlam @anh gia héu xi ly bdc cao clit hiru co va ammoniaga md hinh
than hat tinh sinh lac (BAC) mi tiép loc céat sinh bc (BSF)dsi véi nuoc thii sinh hait @& xi ly bdc hai.
Nuwdc thai vao, by tr ho hoan thén aia tram xr ly ruege thii Binh Heng Hoa, qdn Binh Tan, cé’ mau
trung binh khéng 227 Pt-Co, COD 42 mg/l va N-ammohiamg/l. Kt qui nghién ¢u cho thiy ¢ tai trong
2 — 3 ni/nm/h cho BAC-BSF, céac ¢hiéu BOR , TOC, N-ammonia va St dicoc chit luong nedc téi si
dung cho i tiéu haic dji rira toilet. Tuy nhiéndng Coliform,dg duc vadé mau con caobg duc vads
mau nay gay ra douwc thii dau vao c6 dn ruéc thai khdng X ly tir cac @ so tiéu thi cdng nghdp dét
nhusm xung quanh. Vidy #ng dung bién phap kbt tring sau BSF vauxly bé sung lang chit keo 1 trugc

loc BSF 1a @n thiét.

Tar khéa: nuoc thai tai sinh, cdng ngé xi ly bic cao, be than hat tinh sinh lac BAC, bc cat sinh

hoc BSF.
1. GIOI THI EU

Véi sy gia ting nhanh kong nréc cip cho
sinh hat, céng nghip va dch w ¢ TP.HCM
clng \6i sy suy gim chit lugng nréc ngim va
nudc mat, ngwn nudc thai da xi ly bac I tir cac
tram xu Iy nuéc thai sinh hait c6 tém ning lon
trong tdi & dung cho cac mc dich sr dung
khongin udng [5]. Hién nay, c6 nkiu cong ngh
xir ly bac cao cac cit & nhEm con hi sau xr ly
bac Il nhe can lo liing, BOD;, cac thanh pin
nito, v.v...nhr xir ly sinh hpc nito va photpho,dc
cat, bc sinh e, dit ngip neoc kién tao, hd sinh
hoc v.v...

Céng nghk than hat tinh sinh hc
(Biological Activated carbonBAQ) duoc tng
dung kha 6ng rai trong % ly nudc cip va nréc
thai bac cao. BACdugc sr dung dé loai bo cac
hop chit carbon Ku a» hoa tan DOC, baodm
mui, mau, cac @ phim phy cia hoa cht khi
trung va thidc trir sau [4]. Qué trinh 4p phu va
phan hy sinh hc xay ra dong thi trong BAC,
viéc phan hy sinh hc cac cht 6 nhEm giir vai
trd chinh trong BAC, nthvao cac vi sinh it hiéu
khi bam dinh trén&mat hat than. Than hat tinh
c6 dién tich B mat I6n tao didu kién cho vi sinh
sbng bam dinh. Qua trinh nitrate hoa cé tién

ra trong I8 loc nay. Drdi tac ding aia than hat
tinh, mau, mui va cac éhhitu o ciing duoc xir
ly. BAC c6 thé két hop v6i cac qué trinh oxy hoa
bac cao nlr ozone, UVdé xit ly DOC trong
nguwn nueéc thd [ 9, 10, 11]. BSF ¢t cat sinh
hoc) 1a chng cii tién cia loc cat cim la gii phap
thich hyp dé loai bo do duc trong nréc va nroc
thai voi chi phi khéng cao. Dd6, than hat tinh
sinh lyc (BAC) va bc cat sinh hc (BSF) la not
cong ngh phu top trong xr ly nuéc thai tai sir
dung. Muc tiéu @ia bai bao nay rim danh gia
hiéu qua xi ly cia md hinh &t hop BAC ndi tiép
BSF xt ly nugc thai sinh hait xir ly bac hai nam
dat chit luong nrée tai sinh khéngin ubng. Tinh
maéi caa nghién ¢u nay lateng ding céng ngh
don gian, khong tiéu dn hoéa cht cing \6i vat
lidu haic gia th sinh hoc sin c66 Viét Nam, X
ly ndng cao adc thai sinh hait da xx ly bac hai,
ting arong giam thiéu cac thdng & nito, ain lo
Ittng, khr duc va BOD.

Déi tugng nghién ¢u la nréc thai sinh hat
sau cac condgoan xu ly cia tram xu ly nugc thai
Binh Hueng Hoa, Binh Tan c6 cdng &unlia khod
la 28.000 n¥ngay; mua ma 46.000 ringay
dém. Nroc thii diu vao @a tam xx ly nay c6
BODs trung binh khang 200 mg/l, N-ammonia
30 mg/l, Fecal Coliform TOMPN/100ml. Tem
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xu ly nuéc thai Binh Heng Hoatng dung cbng
nghé ho théi khi, hd ling va mi tiép v6i cac B
hoan thén. CHit luong nréc dau radapung duoc
quy chidn xi thii QCVN 24:2009/BTNMT lai
B.

2.’M© HINH VA PH UONG PHAP NGHIEN
cUu
2.1. M6 hinh

M6 hinh pilot BAC-BSF c6 cong 4t 2.0
m*/ngay dugc l3p dit tai tram xa ly nuoc thai
Binh Hueng Hoa.

Cot than hoat tinh sinh hoc (BAC)

Cot than hat tinh sinh kc duoc lam king
thép khbng g c6duong kinh D400 mm, cao 2 m,
thé tich lam vic 250 lit. \at liéu trong &t gdm
hai lop: (i) l16p i d& ¢ phia dréi c6 kich thrgc
hat 10-20mm c6 chkiu cao 200mm va (ii)dp than
hoat tinh trén &p i d& cé chéu cao 1.0m va th
tich than 1a 126 lit. Khdwoc phan phi bing may
nén khi qua cada ot khuéch tan khidat dudi
day ot (Hinh 1). Than hat tinh hat GAC dugc
st dung c6 kich tlegc hat 1.66 - 3.36 mm (tong
duong mesh size 6-12); trong 520 — 550 kg/m3,
mauden, khé &i, c6 géc anh va cac chtiéu o
ban thé hién trong king 1.

Biang 1.Pic diém ky thuat cia than hat tinh tat géo dra

Chi tiéu

Chi s5 iodine

Chi s5 CCl,

Benzene

Methylene Blue

Chi s6 d6 cirng

Do tro

DPo am

pH

Pon vi Gia tri
mg/g 650 - 850
% 40 - 60
% 23-35
ml/g 130 - 17
% >85
% 2-5
% <6
- 7-8

Cot lgc cat sinh lpc (BSF)

Cot loc cat @m hai @t dwoc mic song song
nhau, ndi cot cé duong kinh D 200mm, cao
1,1m, th tich 34,5 lit. 8i d5 c6 chéu cao

200mm, catdc dugc c6 chéu cao 700mm, th
tich 22 lit. Catdc thach anh cé kich thyc hat
0.7 - 1.2mm, t trong 1400kg/m, dang hat mau
tring, kho vasi (hinh 4).
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Hinh 1. So dd md hinh BAC

Nugc tht nghiém dugc bom vao ndt cot
BAC, c6 dp khi tr day &t. Saudé nuéc sau
BAC ty chiay vao 2 6t loc cat ip song song
nhau. Khdng c64p khi cho 6t BSF. Lru lrong
cdp nudc vao duoc kiém soat bi dong h luu
lugng. Qué trinh tta ngrgc dugc thuc hién boi
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Nudc ra
Hinh 2. So ¢ m6 hinh BSF
Nuwéc thai diu vao

Thir nghém pilot dugc thuc hién véi hai loai
nuoc: (i) nege sau b ldng va (i) nrgc sau b
hoan thén. Thanh phn va tinh cht nuéc thir
nghiém thé hién trong tang 2.

bom nra.
Bang 2. Thanh plin va tinh cht nuéc thai tai hd hoan thén
) Sau b lang Sau b hoan thén QCVN
Thong & Bonvi Day Trung binh| Day Trung binh 24:2?_%%BJNMT

pH - 6.5-7.8 7.3 6.8-7.6 7.3 69
b6 duc FAU 327-479 385 31-52 40.2 -
b6 mau Pt-Co 6-26 16 198-285 227 -
BODs mg/| 50-250 10-34 5-30 20 50
COD mg/l 77-395 160 25-55 42 100
N-ammonia mg/| 15-101 60 2-22 11 10
N-nitrite mg/l 19-45 32 0.2+3.6 2.4 -
N-nitrate mg/I 18-43 29 0-9.9 2.2 50
Coliforms | MPN/100ml| 0.2-20 7x10 - 1.1x16 5x10’
SS mg/| - 7.4 15-42 25 100
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Bang 2 cho thy nuéc sau B ling cé mng do
BODs va SSdat loai B-QCVN 24:2009. Tuy
nhién ammonia, coliform va COD w¢h dat yéu
cau xa thai. Nuéc sau b hoan thén, tnrée khi xa
ra kénhben, rong d6 ammonia @n chra dat yéu
cau. Thoi gian u nuéc hd hoan thén co the
chwadu 16n dé kha chét dinh drdng, &0 van phat
trién manh gay ra mui tanhdd mau vado duc
nuace thai cao.

Piéu kién van hanh
Nghién ¢tu nay @m hai thi nghim sau:

Thi nghém 1.M hinh pilot BAC-BSFduoc
van hanh i nuéc vao hy tr dong ra B hoan
thién. Tai trong thyy luc thayddi tir 1.0 dén 3.0
m*m?h. Thoi gian thi nghém kéo dai trong ba
thang.

Thi nghgm 2.DPugc thec hién v6i nudéc vao
la noc tir sau 16 ldng. Tai trong thiy luc thayddi
tir 1.0- 5.0 n'¥m%h. Thoi gian thi nghém kéo dai
nam thang.Piéu kién van hanh thi nglsim mo
hinh pilot tr¢ hién trong king 3.

Bang 3 Diéu kién van hanh cho mé hinh BAC-BSF

Qua trinh Tdi trong thw lyc, ni/nr/h

BAC 1.0 1.3 2.0 3.0 5.0

BSF 2.6 3.3 51 7.7 12.8

Luu legng (I/h) 126 163 251 377 628
Thoi gian tiep xac (EBCT), phat

BAC 60 46 30 20 12

BSF 33 25 16 11 7

Bang 4 ti¢ hién cac plrong phap phan tichie cac thong&chét luong nrge trong nghién eu.

Bang 4.Phrong phéap phan tich cac thongahit lvong nréc

Thong Phwrong phap phan tich Sai 8 Nguon
COD DPun hoantu kin K;Cr,O, chuan do. + 10 mg/l APHA-5220C
TOC TOC-Vephicpn + 0,01 mg/l APHA 7100B —
TCVN 5501 - 91

TKN Pha miu, chrng it kjeldalh + 0,004 mg/l APHA-4500), B

N-Ammonia | Chrng at, chuin dg, by chung dt kjeldalh + 0,004 mg/l APHA-4500C

N-Nitrate Tic quangy budc séng 543 nm,at khir NO; | +0,01mg N/I APHA-4500E
Cadmium, may so mau HACH-DR 2010

N-Nitrite Trac quangd budc séng 543 nm, may so may + 0,01mg N/I APHA-4500B
HACH-DR 2010

pH bién arc, HACH pH 221 + 0,001 -

DO bién arc, HANNA Hi 9143 +0,01mg -

K ét qua va thao luan
Thi nghi¢gm 1.

Trong thoi gian thi nghém, nroc thai tai hd hoan thén c6 COD daaiong trong khang 25-55 mg/l va

ammonia trong khimg 2- 22 mg N/I.
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Hinh 3. Sy bién thién COD @a BAC-BSF theo i gian thi nghtm

COD: O tai trong thiy luc 1.3 n¥/m?h, hiéu
qua xir ly COD cao vaoén dinh. Trong niing
ngay noi van hanh, hu qu xu ly cia ot BAC
chea cao, hiu qua loai bo COD ch dat 3%.

COD khaing 25%.D¢ 6n dinh aia &t loc khéng
cao. Vao nking ngay céi chu ky loc, hieu qua
xir ly giam. O tai trong nay, héu qui xa ly COD
trung binh éa ¢ hé BAC-BSF gim di, thap hon
S0 Wi tai trong 1.3 ni/m%h. Tuy nhién, Hu qu

Trong giaidoan khsi dong vi sinh vin chra phat
trién. Vao ngay th hai, hEu qua xir ly tang Ién

cia BAC Van con cao 29% vaua c hé 1a 46%.

dang K, dat 26%. Saui6 duy trion dinh ¢ hiéu
qua 32 — 38%den cwi chu ky hoat dong. Voi
BSF, héu qua xtr ly kha tt. Hiéu qua xir ly caa
BSFdat 8- 13%0 tai trong nay (Hinh 3).

Khi ting @i trong thwy luc 1én 2.0 i¥m#h

dbi véi BAC, hiéu qua xir ly caa BAC trung binh

29%, c6 xu kréng gam dan vao 2 ngay dbi cua
chu ky loc, trong khidé BSFdat hieu qua khir

O tai trong thiy lwc 3n?/m?%h, hiéu qua xir ly

COD aia BAC Van conén dinh Wi hiéu qua

trung binh 33%. Tuy nhiém, tai trong nay, BSF
c6 hiéu qua xir ly COD thip, dat trung binh
khoang 2% lam cho Ku qua xx ly tong aia
BAC-BSF giam di dang K, chi con trung binh
35% (Hinh 4).
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Hinh 4. Hiéu qua kha COD theo di trong thuyy luc cia mé hinh BAC-BSF

Véi ngudn nudc dau vao la B hoan thén,
COD dau vao trung binh 47-59 mg/l,&i qua xu
ly trong ddi thap, dn dinh ¢ tai trong 1.3 nM/m%h
Vv6i 48%, CODdau ra trung binh 24 mg/l vaip
hon mot chaté tai trong 2n/m%h voi 46% hisu

qua xir ly, CODdau ra trung binh 28 mg/l, chuyk
loc aia md hinh nén, ch 6n dinh trong khang
4-5 ngay vadi da la 9 ngay doab phat trén rat
manh trong 16 hoan thén.
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Ammonia: O tai trong thy lyc 1.0 mi/m?h,
hiéu qua chuyén hoa ammoniaét tét, trong ngay
dau tién xr ly dugc 97% N—ammonia c6 trong
nudc thai dau vao. Tr ngay thi 2 tro di, ammonia
chuyén hod hoan toar0 tai trong 1.3 nm/m%h,
BAC hamt déng hiéu qua, ham lrgng ammonia
dau ra con gia frvét, gia ti cao nfit ghi nhin

3/
<0 1.0m*/m?/h

1.3 mn*/h

duoc la 1.32 mg/l, tha tiéu chdn cia nréc cip
dung cho sinh hd TCVN 5502:2003. Vi su
hoat dong hiéu qua caa BAC trong qua trinh
chuyén hoa ammonia, BSF thong vai tro % ly
ting arong cho dong qua BAC conon tai
ammonia. Hiu qua xir ly coa toan b hé théng
AAC-BSF dat tir 60 — 100%.
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Hinh 5. Sy bién thién N-ammoniai@ BAC-BSF theo thi gian thi nghém

Khi ting i trong 1&én 2.0 i¥m%h, do dng
d6 N-ammoniaiau vao cao va Bn déi nhiéu, do
chénh &ch gita cac ngay lédén 10 mg/l (Hinh
5), hiéu stit chuyén hoa ammonia gin dang K,
trung binh vao khing 52%. Ammonia conai
tiép tuc bi khir boi BSF wi hiéu st binh khang
7.5%. Héu suit tong aia k8 théng dat 55%.
Tuong tr, tai trong 3.0 n/m%h, dau vao c6 Bng
d6 N-ammonia cao, trung binh kittg 16.5 mg/I,
thoi gian tiép xtc @a BAC giam con 20 phit,
hiéu qua chuyén hoa ammonia vao khog 57%.
O tai trong nay, BSF &u nhr khéng conténg vai
tro dang K trong qua trinh chudn hoa ammonia,
hiéu stit trung binh aa BSF ch con 2% va ga
ca hé thong BAC-BSF |a 58%.

Hiéu qua xr ly ammonia khi md hinldat tai
ho hoan thén dat trung binh 99%6 tai trong
1.3n¥/m?%h. Tuy nhién, do hamubng ammonia
trong nréc thai dau vao trong chu k nay thip,
trung binh ch 8.7 mg/l, ammoniatau ra trung

binh con 4i chi 0.15 mg/l.O tai trong 2.0 va 3.0
m*m?h, ammoniadiu vao kha cao, 1&dén Ian

luot [& 17.3 mg/l va 16.3 mg/l. Bl qua xir ly ltc

nay ch con 55%¢ 2.0 m/m%h va 58%¢ 3.0
m*/m?h, ammonia conal khoing 6-8 mgl/l.
Ammonia &i hd ling kha caoo tai trong 1.0
m*m?h 1én dén 40.6 mg/l, trung binh cagit
trong khac khéang 24-28 mg/l. Hiu qua xa ly

cua md hinh lGc nagn dinh, trung binh khing

61% & 2.0 m/m’h va 65%¢d 3.0 ni/m’/h V6i

nong d6 ammoniadau ra thip nhit, trung binh
10.3 mg/lé tai trong 2.0 ni/m?/h va 8.4 mg/b tai

trong 3.0 nf/m?%h.

Nitrat: O tai trong 1.0 ni/m%h, qué trinh
chuyén hoa nitrate trong BACihg din tir 46%
|én trén 90%. 8 chuyén héa thanh N-N@ qua
cdt BAC trung binhdat 6.4 mg/l. Gt BSFdong
vai tro ting arong khi ning chuyn hoa, sau
BSF, krgng N-NG; trung binhduoc tao thanh la
1.44 mgl/l.
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Hinh 6. Sy bién thién N-NQ caa BAC-BSF theo thi gian thi nghém

Pbi vai tai trong 1.3 niim%h, qua trinh
nitrate héa @ip tuc ting 1én vadn dinh Wi hiéu
suit trung binh 88%ddi véi BAC va cho @ hé
thdng BAC-BSF. & chuyén héa thanh N-N@
qua &t BAC trung binhiat 16.2 mg/l (hinh 6).

Khi ting @i trong lén 2n¥m%h, hieu qua
chuyén héa nitrate an tiép tuc duoc duy tri va co
phan ting lén, trung binh 90%, hg hrong NO;’
tao thanh qua @ BAC giam, trung binhdat 10.9
mg/l. Qua ét BSF, qué trinh nitrat ho&n dat
hiéu qua cao do DQY dau vao @a BSF con cao,
trung binh trén 2 mg/0 tai trong 3.0 mM/m?h,
hiéu qua xa Iy van con cao, trung binh 90%.
Luong N-NGO; duoc tao thanh quad BAC trung
binhdat 12.6 mg/l.

Hiéu suit qua trinh nitrate héaing din khi
tang i trong. Nong do nitrate sau BAC va BSF
ludn ting, diéu nay ching © vi khuin nitrate hoa
phét trén manh. Tuy nhién, qua trinh khnitrate
dién ra qua §u do rong do oxy trong k& théng
BAC-BSF |lubng mic trén 2 mg/l, DO sau BSF
trung binh ¥n con 2.5 mg/l lam cho hamxdng
nitrate sau & ly cao, trung binhtt 11-18 mg/I.

Coliforms: Hinh 7 cho thy hiéu qua xir ly
coliforms caodat trén 97% vao ngagau tién ¢
tai trong thuy lyc 2.0 m/m%h. Tuy nhién, éu so
sanh i tiéu chuin nuée cp sinh hat thi gia ti
du ra ¢ia ot BAC 1a 240 MPN/100ml an chra
dap ung dugc yéu éu. TCVN 5502:2003 (200
MPN/100ml).
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Hinh 7. Sy bién thién Coliforms qua cac qué trinh b & tai trong 2.0 ni/m?h

Thi nghigm 2:

Trong st thoi gian thi nghém, nroc thai tai
hé ling c6 COD trong khimg 15-101 mg/l va N-
ammonia khéng 18- 43 mg/l. Khi so sanhév
thanh pln tinh cfit nuéc thai & hd hoan thén
(theo Bing 2), hamutgng COD va ammonia cao
gan dip 2 n. M6 hinhduoc van hanh i cac &i
trong thw lyc 1.0, 2.0, 3.0 va 5.0%m%h .

COD va TOC: Hiéu qua xir ly COD ¢ giai
doan thich nghi khdéng cao, dadong trong
khoang 32-69% cho &1théng BAC-BSF, gia fr

trung binhdo dwoc 1a 45.9%. Gia trCOD dau

vao lic nay am trong khang 15-72mg/l, COD
dau radat dugc ¢ mac nhd nhit 1a 6mgl/l, trung
binh la 25 mgl/l.

O téc do loc 2.0 mi/m%h, hicu qua xir ly
COD ¢ thoi gian diu trong ddi thiap do anh
hueéng aia qua trinh ta ngroc nhr néu ¢ trén,
hiéu qua lGc nay ch khaang 15%. Tuy nhiéng
ngay thr ba va tlir tu, hidu qui xir ly da phuc hoi
tro lai do mang vi sinhia phat trién. Hiéu qua cao
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nhét dat dwoc la 88%¢ ngay 7/5 vi COD hing 7
mg/l.

6] 'géc do loc 3.0 m/m?%h, do thi gian nay
COD dau vao cao (44-101 mg/l) va ddéng, nén
kha nang xr ly caa k¢ thong ding daodong theo.

Trong chu kK nay, héu qua xu ly trung binhdat
duoc 1a 57%.0 téc d6 5.0 ni/m?/h, hiéu qua xu

ly giam dang K, chi con 15-30% do i gian kwu
nuede qua ngn, vi sinh clira kip tiéu thu COD.
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— 0= Diuvio —8— Giita 06 BAC --@--RaBAC —i@—TPRaBSF i i
106 :
8¢
R
= 40
o
< :
~ :
1 184 34 264 2fs T 135 165 20s 26 6 Y11
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Hinh 8. St bién thién COD aa BAC-BSF theo thi gian thi nghém

Khi van hanh i hd ling, roing do COD dau
vao cao bn trung binh khang 47-71 mg/l (Hinh
8), hiéu qua xir ly cao kon vaén dinh wi tai trong
2.0 n¥/m?h vsi 61% CODdugc x ly, ndng do
COD déu ra con i trung binh 18mg/IO tai trong

TOC (mg1)

3.0 n¥/m?/h, hiéu qua xir ly COD hoi giam nhrng
van 6n dinh & mirc 57%, CODdau ra trung binh
33 mg/l Wi chu ky loc dai ton, kéo dai 14 ngay
dbi vai tai trong 2.0 ni/m?/h va 12 ngayddi véi
tai trong 3.0 mi/m?/h.

12.0

10.0
8.0
6.0 —
4.0
2.0

0.0

VaoBAC

SmBAC

SmRSF

Hinh 9. Ndngdo TOC dong ra qua BAC va BSF thi ngmi

Hinh 9 cho thy hiéu qua khr TOC aia md
hinh BAC-BSF khong cao. Hanxdng TOCdau
thip va cac kt qua khong chénhéch nhiu. biédu
nay cho thy ham lrong hiru co c6 thé chi yéu &
dang lo lirng.

Ammonia: Nong 6 ammonia @a nréc thai
dau vao caay tai trong 1.0 ni/m%h va tHip ¢ tai
trong tiép theo la do tbi gian nay khéng c6 ma.

O tai trong sau, ing d6 ammonia thp hon 1a do
nuéc mura pha lodngO tai trong 1.0 nfméh, tuy
ndng dd ammoniadiu vao cao niing do thvi gian
lwu nuéc 1au (2 gb déi voi BAC) nén héu qua
khir ammonia @ng kha 6t, trung binhdat dugc
59%, cao nfit dat dén 81% i BAC, 65% cho é
hé thbng BAC-BSF.
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Hinh 11.Hiéu qu x ly ammonia éa BAC-BSF thead trong thu luc

O tai trong 2.0 m/mé/h, hiéu qua xi ly én
dinh va thp hon @i 1m¥m?h do thi gian lwu
nudc giam, trung binhdat 57%, cao nfit co thé
dat 75% \6i BAC, 61% cho BAC-BSF (Hinh 11).
O tai trong 3.0 m/m%h, hiéu qua khir ammonia
cao nhit. Biéu nay co th giai thich fng, ¢ thoi
gian nay &p mang vi sinh phéat #h nhanh va
nhiéu nhit, hiéu qua trung binh 64%, cao #h
80% Wi BAC, 65% cho BAC-BSF. Tuy nhién
khi ting @i l1én 5.0 ni/m?/h, thi héu qui xa ly
giam dang K va rd gt, chi con trung binh 28%
v6i BAC, 34% cho BAC-BSF it du dng do

1.0 m*m?h

2.0 m%m?/h

dau vao khéng cao. Sau BSF,6tmluong nhd
ammonia #p tuc bi phan hy.

Nitrate: Theo hinh 12¢ tbc d6 1.0 n¥/m?h,
trong thdi gian dau, lwong nitrate sinh rait it do
mang vi sinh cha phét trén. Saud6 lvong nitrate
do dwoc & dau ra it I6n ching © mang vi sinhia
hinh thanh tuy nhién da du diy va nhéu dé
hinh thanh nén ving thi khi dé khir nitrate, lu
hét qué trinh ki nitrate dén ra trong BSF do DO
& day it thap, NOy chra kip bi khir trong &t
BAC, ndng do nitratedau ra BAC #t cao, co lic
dat dén 64 mgl/.

3.0 m%m?/h 5.0 m¥m?/h
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Hinh 12. Sy bién thién @a nitrate theosi trong aia BAC-BSF theo thi gian thi nghém

O tai trong 2.0 m/m%h, ham irong nitrate
sinh ra gim dang K do tacdong aia viéc ria
nguoc qua nic nhr d4 néué phan DO. Tuy
nhién, sawt6é qua trinh nitrate hod& phuc hoi do
l6p mang vi sinhia phat trén tro lai, ham kong
nitratedau ra BAC \an con t cao, c6 lGalat dén
gia ti 56 mg/l.

O 3nt/m?h, nitrate bandau sinh ra cao
nhung saudé giam rit nhanh sau khi ra kihBAC
chi con vai mg/l, trong thi gian nay, vc khao
séat rong do nitrate ngaydi vi tri gitta @t duoc
tién hanh va phat B ndng do nitrate ¢ day
khoang 20 mg/l, sau khi ra ki cot, ham i{rong
nitrate ch con hi khoang dr6i 10 mg/l. Biéu nay
ching ®©, ¢ tai trong nay, mang vi sinh trong
trong @&t BAC phat trén rit manh, hinh thanh

nén nhiing ving théu khi c6 kfa ning khr nitrate
ngay sau khi né sinh ra.

Két qua cho tHy, mé hinhdat tai hd hoan
thién ch cé khi nang nitrate hoa, hamudng
nitrate dau vao trung binh dhkhaing 1.2-4.3
mg/l & cac i trong va rong do nitratedau ra cao
nhét & tai trong 1.3 n/m%h (17.9 mg/l), thp nhit
& tai trong 2.0 n/m%h (13.0 mg/l). Khidat tai hd
ling, do hamuong COD cao bn, vi sinh phat
trién manh, khi ning nitrate hoa va khnitrate 6t
hon, ham irgng nitratedau vao trung binh 7.4
mg/l, diu ra thip nhit & tai trong 3.0 M/m?/h V6
9.5 mg/l. Tém it chéit lugng nrdc tai sinh tr cac
thuc nghém thé hién trong king 5. $ d6 cong
nghé tai sinh réc ar dung BAC-BSF cho wéi
cay xanh trong ving khongih cté tiép xtcdugc
thé hién trong Hinh 13.
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Hinh 13. So d6 cong ngk tai sinh réc s dung BAC-BSF choudi cay xanh trong viing khdngih ché tiép xtic

Bang 5. Tom tit chit lugng nrge tai sinh & mé hinh thr nghiém BAC-BSFé tai trong 2.0 nffm%h va 3.0
m*/m?h so i gia tri gioi han sr dung nrée tai sinh

Gia tri giéi han @

a 4 . 3 2 3 2
Théng s Pon vi 2m*/m</h | 3m’’m“/h Thip Trung binh Cao
oH - 7.1 7.1 6-9 6-9 6-9
Do duc FAU 9 10 - <2
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COD mg/l 18 33 - - -
BODs @ mg/! 10 16 <30 <10 <1
TOC mg/| - 8.8 - - <10
N-Nitrate mg/l 14 9 - - 0.1
Coliforms | MPN/100ml - 3x10 200 KPH KPH

SS mg/l 9 10 <30 - -

Cha thich: ® BOD; trong hing nay ky hing 50% gia tt COD
@ Dyra theo tiéu chén nusc tai sinh gia US EPA ’ 9 '
nuoc cé cht luong thip.  Tuy nhién dng

3.KETLUAN Coliform vaddé mau con caobdé mau nay co th

Dwa vao Kt qua nghién &u mot sb két luan gay ra do méc thai diu vao c6 n lan nuge thai
saudugc rat ra: Cong ngh BAC-BSF dat hiéu khong xr Iy tir cAc nha may & tha cong nghip
qua khir COD, nitrate héadt o tai trong 2 — 3 dét nhuwm trong khu wc. Vi vay bién phap kid
m*/m?h. Céng ngh BAC-BSF dé tai sinh nréc tring va xr ly bd sung ling chit keo 1 trudc loc
thai sinh hait da xr ly bac hai c6 tié dat cac ch BSF |a @n thiét.

tiétu BOD, TOC, SS cho we dich tai s dung

APPLICATION OF BAC-BSF BIOLO GICALTECHNOLOGY IN REU SE OF DOMESTIC
WASTEWATER IN HO CHI MINH CITY

Phan Thanh Nhan, Nguyen Phuoc Dan and Nguyen Thi Miien
University of Technology, VNU-HCM

ABSTRACT: This research aims to assess treatment efficierfcyna@del combined biological
activated sludge (BAC) and biological sand filt&SF) to domestic wastewater after secondary treatme
so that reclaimed water quality can be achievedoat or medium level in Ho Chi Minh City. Combined
model included BAC filer followed by BSF. The iefitis taken from stabilization pond (Binh Hung Hoa
wastewater treatment plant: dry season capacity.0@8 m3/day; rain season capacity: 46.000 m3/day).
Characteristic of influent is: color: 227 Pt-Co; @D 42 mg/l, N-NH3: 11 mg/l, Fecal Coliform: 1,1x103
MPN/100ml. Results showed that it can choose lapdf2 — 3 m/h to BAC-BSF model, efficiency iseath
good and stable; capacity is rather high and nitation and denitrification is occurred well. Wh&AC-
BSF model is applied to reclaim secondary domegtistewater, quality of effluent may adapt to somese
applications with medium level in some parameteichsas BOD5, TOC and SS. However, total coliform,
color and turbidity is still high. Turbidity and tm is caused by mixing of raw wastewater of itselfl some
textile factories. Therefore, disinfection and deppental treatment which uses coagulant beforerigmte
BSF is necessary. Using ozone followed by BAC mminaree removal efficiency of TOC, color and
turbidity..

Keywords Biological activated carbon (BAC), biological sarfilter (BSF), wastewater reuse,
domestic waswater.
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