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Enhancement of pollutants removal in biological activated filter

(BAF) with clinoptilolite substituting quartz —sand as filter media

TIAN Jia-yu', CHEN Zhong-lin', LIANG Heng', WANG Wei®, LI Gui-bai'

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China,E-mail;
1jy800112@ 163. com;2. Third Design and Research Institute, Mi China, Chongqing 430039, China)

Abstract: The enhancement of pollutants removal though biological filtration in BAF with clinoptilolite substi-

tuting quartz — sand as the filter media was investigated based on dynamic-pilot experiment. The results showed

that the BAF with clinoptilolite (BAF —1) was much more effective for the elimination of organic and inorgan-
ic pollutants than that with quariz-sand (BAF -2). The removal efficiencies of COD,,, UV,, and NH; - N
by BAF -1 treatment were increased 13% ~ 18%, 6.8% —8.4% and 8.8% - 16.5% respectively than
those by BAF -2 treatment. The effluent turbidity of BAF — 1 was decreased 17% -21% than that of BAF -
2. No bacteria accumulation was observed in the effluents of both BAF — 1 and BAF -2. The removal of total
bacteria by BAF —1 was 8.6% higher than that by BAF —2. BAF -1 shows a better potential of pollutants re-

moval in drinking water treatment due to the synergetic effects of adsorption, ion-exchange and biodegradation.
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1.1 ZRRE

BN BN, A 0 1 U b BT R T 2 AT
HE,EVBEMT, R} 140 mm x 4000 mm.
JEHBR A 8 ~16 mm 4 ~8 mm FIAFASLZEHES0 mm.
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Bl LHFEREE

BAF -1 i F £ % ¥ A, BAF -2 A A KR, B
HHO0.8 ~ 1.2 mm B3 R uEH, B2 RSN
1200 mm. [ )i %5 N 2 K F b B E R 50 £
A, AT U8R 2 B 3 RN, SRR AR PTRITFAE
FESTBRY L A Sy o R 2 B R B B9 K HLAE
¥4 140. ‘
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BERAERZER AR AT, KT UKL AK
W, KBOK BN 1 FR. LI FKEE KRR
iiEit k. @ 2005 48 6 A FFEAx B4 L g AE
HAT B R R B, R A A IR
BAF -1 [ NH, - N 3R &, X FELZ T At
NH, - N FE BN EFRREH. A 15d AR
HIIZ17/5 BAF -1 fl% NH, - N B2 #iE 29F
RBIAIC, THA N A 5 NH; - N B FEHRA
BIKFMEM. ZJ5 BAF -1 ) NH, - N £BRE N
B A, H AR A R LA LY
B, AR NH; - N £ 5k R 8 h & F ek
HEER R AERIER. 2133 4% AKET, WA
BAF [j[% COD,,, \NH, - N fe A BlRa @ RE 5
BERE AV RN RA. 25 S E RAE
KL G H TR IE T R AT, B AEE A 8 m/h,
T8 SR A 48 h. K2 2R AT A K B g, R
FUK K% B IEJE 7K, FiRd 15 min, %2 B2 MK B 42 1
1 40% £ 4.
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BRI 43 Y60 B o, 40 8 SR PO L 3 3k
A7 %8 5 ¥ 5k I HACH2100N & = B 1%,
UV,s, 3R H 752N S50 0T W43 56 6 BE 3, W it
(DO) 3k A JPBJ - 608 & # X % € X, pH K A
PHS -3C Ki% pH i, BB R AR B T I

&1 KEKRRER
H KR ME S BHEEE  p(NO,” -N) p(NH;) p(CODy,)
P C NTU mg - L-! mg - L~ mg- L' mg-L'll mg+L!
6.99~7.5 23 ~31 25 ~51 27 ~33 11.6 ~45 0.60~2.83 0.2~0.96 0.86~2.96
1l mg/L4RNHE +1 mg/LEBERRE +1 mg/L H 4
2 BRE

L], K BROK B B AR e . LA YE i
C K AT ELK AR o SE 4 FOK . AL A NH,CL ff
FRAWEILT 1. 60 mg/L £ 4. HHRAKHB—,
FHLR AR SRR UTE M K B S A
MY 72 B K B Be =, UL 3 Mt K A 55 B A

VLR KBS BRA2 myL & W +
2 mg/L % IR +2 mg/L WA &4 K B B
A 3 K L % 2.
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%2 HBEKHEMENKER
BEHG K B g — Breg— Breg=
p (CODy,)/(mg - L) 1.04~1.29 1.35~1.56 1.58 ~1.92
UV, /cm™! 0.021 ~0.022 0. 025 ~0. 026 0.028 ~0. 029
p (NH; =N)/(mg+ L") 1.60 ~1.68 1.53~1.66 1.56 ~1.66
i /NTU 1.80 ~2.30 2.00 ~2. 60 2.00 ~2.50
2.1 FHAERAZEMELER COD, 2.2 BRERAEWRLERB UV,

COD,, (FEE &) B MK 532 B15 4 (531
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B, SRR A BB BAF - 1 & COD,, 28 W
BT RAAFRH BAF - 2. 7Rk 5224
MEOLT , e K By B — B, R A 6 A BERHE BAF
-1 COD, KR HFH K 27.0% , FHA K IE
#H49 BAF -2 X 14.0% ; Fid /K Yy Bt — B BAF -1
] CODy, ¥ ¥ X R 7+ % 38.0% , BAF -2 i
22.0% ; TERCK B =, BAF -1 f§ COD,, =%
SEH)3% 40.0% , i BAF -2 {14 22.0%. & &
Hi7K 5 CODy, i & %< B 60 38 i, W0 4 I8 A X
COD,, By Z:B% B 11 25 [ R B Bl 2 348 . 7E 84N 52
3111, BAF - 1 fJ COD,,, B R 54 & F BAF
-213.0% ~18.0%. ifii H BAF -1 f) COD,,, 5%
TN B2, BAF -2 M shik e k.
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WA RS, Fr e KB FLI, B8 A BB S I v
Ve £ PR B vE B R T A bR WL N, 1
REF/D, BRI FRAEDR LR, A7 R
Ve AR BER T, SOHBR A L BCR A
WA FHESEK.

UV, 3 F 8 78 7K Hr KSR A WL 4 F 78 %5
FEEEX, HAXEYRE-IHFHER, N2
KKK EZ WAV, AI1EHR TOC K=K
F % THMs ATIR4 8985 L 2500

Bl 3 s T PRI MR A 1A TR T Y
B UV, R, 76 AC/K By Bt—, R JT 36 A TR B9
BAF -1 UV,, £ # K 27.3% ~40.9% , ¥y
33.6% , K A SPIEALHA BAF -2 7 18.2%
~31.8% , -39 26.8% ; ZE ALK B B —, BAF - 1
UVy TR E N 42.3% ~ 53.8% , 14 46.9% ,
BAF -2 % 26.9% ~44.0% , 534 38. 5% ; TEFE 7K
WrE: = ,BAF — 1UV,,, %%k 41.4% ~53.3%,
SEH5 47.0% ,BAF - 2 & 31.0% ~43.3% , %13
38.6% . FEEIERT K UV, (BT &, A IEHE Y
UV, ZERF M2 1 . BN LRI, 3 A 2%
B MITE VR I UV, T £ R R R SR UE
175 6.8% ~8.4%.
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FEFC /KB Br— P, IR R KB % 2. 12 NTU,
RFIA ERD BB 9 BAF -2 HiK S E R
0.18NTU, R F ¥t G e B #9 BAF - 1 K
0.15 NTU, Lt BAF -2 BT 29 17% ; FEHr Bt —,
FERTK I Y2 3% 2. 27 NTU, BAF -2 Hi k¥
37 0.24 NTU, BAF -1 3 0.20 NTU, [F]# L, BAF
~2 KT 17% ;B B = BRI K PR 35
2.25 NTU,BAF -2 /K ¥4 0. 34 NTU, BAF ~
1 W% 0.27 NTU, b BAF -2 [{52521% . 53045
SRR, PILLUEAE B K T BE B 5 IR AT KA AL
Yk AR R T Z H S K. X2 B KA L
BIFETERESE I AU AL ) Zeta BB {718, #178 THL
BB E B TFRE!™. Mg LR yiE,BAF -1 M
IESS K I JE B & K F BAF - 2 #4 0.03 ~
0.07 NTU, B4 E ik B MR M 6.
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61. 3% . PAFPUREL A A P YRR S RE A R Bk
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BAF -1 %t COD,, BB R HA LKA A ETDH
BAF -2 % 13.0% ~ 18.0%. i H. BAF - 1
CODy, =B M BB &, i BAF -2 Wi 3h
HAIK. BAF -1 f§ UV,o, FH LR # L BAF -2
7 6.8% ~8.4%.

DBEERAYEEELEAEZREST
TR 8.8% ~16.5% , 3t Hip A BRI H HLA
FEE B B AL T AR UR KL

3) BEAP B R Y A B 7 U8 T R S K P BE 3
REE TERIK A VLT I B T T3 K. e %
ASLIE WA, SR b A B8R BAF - 1 B /S /K
BERHAOEDH BAF -2 € 17% ~21% , 85K
FEINE B BRI AR

4) FIFP IR R A ) TS TR ML AR AN & 1 kg
FKEE MK BAF -1 E S B EBRER
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