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Experimental Study on the Processes and Mechanism of Enhanced Denitrification by

Addition Zeolite in Wastewater Treatment
DAI Xing-chun, HUANG Min-sheng, XU Ya-tong, XIE Bing
(Department of Environmental sciences East China Normal University, Shanghai 200062, China)

Abstract: Aim to enhance nitrogen removal from wastewater, addition zeolite to aeration tank was preformed. The result showed that addition of
zeolite could improve the nitrification/denitrification efficiencies by comparing two phase experiment of 25 mg/L with blank and 25 mg/L with 50
mg/Ls and the population of nitrifying bacteria in activated sludge increased obviously. When 25 mg/L. zeolite was added into aeration tank,
NH, -N and TN removal increased 10% ~ 13% and 13% respectively, endogenous respiration rate of nitrification increased about 138% » and
the population of nitrification bacteria increased about 2.2 folds. But the nitrogen removal and endogenous respiration rate of 50 mg/L enhanced
indistinct comparing with 25 mg/L. These results indicated that NH," ion-exchange and accumulation to the interior/outer surfaces of zeolite,
co-existence of aerobic and anoxic micro-environments were responsible for the enhanced denitrifying function.
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Fig.2 Result of zeolite on NH;" -N removal

 — ;15 4
K (25mg/L)
—m— EHREQ5me/L)

HAEA)
—h— EREEA)

B FREMREMAEY LB A, RIS E R -
bR AR A B AE IR 25 mg/ 1A% LA %)
ML RS2 10% ~ 13% CH 25% Ao A7 42 5 3
35% ~38% A A7), UL A B T8 s E A L

| — -5/ 4

H7K(50mg/L)
5_._ ZER#(50mg/L)

H7K(25mg/L)
—h— ERRF(25mg/L)

45 70 4 - = 70
40 A 525mg LIt 20 25mg L1 550mg L%ttt
N 160 - 60
N
- 35 § (N s = 350 .
B N [N & N
= N IN |§ N 150 5 = 50 5
s 30 § § § 5 | § M aEn 30 - L §g T
82 AR A R -t Al i R
N [T MRS ANZEEN RN \ N NZAL BN AN
\Pes7 - 4 N sj AN
| N AN | o v 1 i f 3 [N N | Y \%| RN
% 20 VAR ANV I EE: Y N AL 1A NV AR
® 5 MK VL VYN F BN SENIMNYINYINeY N &
r NZAZBIN: M | B [N 1 . T (N M INMINMI I (N
M Y | & M | M T 3T - YR ANAMANANAR AN AR ALY
4 ¥ | Y M N % N 20 & N | ™ NV INMINVINM MMM N 20
Y | M (M M (M (™ N% N% NMIMIVYINMIVMINMIMINMIMIN
10 ft N | N VAL AV RRRLY 10 ¥ NINMAN I AN AN ARV AR
¥ | 1N VKN ANARN AN Vi YMIMINIVMINMINININMIMIN
VAN AR AR AR ALY N% ¥ MV INMNVINMINMNMIMIN
Y | M X M M M IV M 10 N ¥ IMINMINMINMINMINMINMI I N 10
5 VAR VAINAN AR St M IYINVIMININ NIV N
NN [N VIR AR AN AN N7 VAN AN AN ANAR AN AR
0 M IVINMIMINIMIMINIMIN o MLIMIMIMIMININLINLIMIMINMINI
3 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 11 12
BT I )/ ZEATR /D
= -
B3 S@ERHYR

Fig.3 Removal effect of NH; -N
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Table 2 DNA amplification production and primers of nitrifying bacteria
319 JFF1(5'-3") RN UALS N
AF363288-1 AAACACGCCCAAACTCCTAC 267 ~ 287 ot FC A AT B R
AF363288-2 CACTAACGGCTGGCATTCATC 753 ~ 733
X82559-1 AACGGGGAGGAAGGTGGGGATGAC 1158 ~1181 "
Tl P B L P £

X82559-2 GIGGTGTGACGGGCGGTGTG 1404 ~ 1385 "
X90820-1 CACGGCCCAGACTCCTACG 314~ 332 TR AL
X90820-2 TTCGCCATCGGTGTTCCTC 715 ~ 697

FEFEEH) DNA % T 100 pL TE %981, 4350 76
FERC107 V107 AT 10 KR BE 7 3 4L, I 3 Ll Bid
W BN 0.5 pmol/LCEWR D G155 BAL Tag

200 pmol/LI] 4 x dNTPs; 10 x PCR £& ' #; 5 ~ 2.0
mmol/L MgCl, » LA 2% B T 7K #h 2 B AR T 50 . J5, %)
JLUEAT PCR 1Y, i 45 R 4] 8.

1% 17 16 15 14 13

11 10 5 8 7 6 5 4 a3 & 1

27 26 25 24

23 2 21 20 19

1~27 SUKIEN 3FRERY AR, 1~ 3 5 AR 1074~ 6 B AR 10727 ~9 AR 1073510 ~ 12 24 25 mg/LL
FEAN 1071513 ~ 1524 25 mg/LFEl 1072516 ~ 18 24 25 mg/LAFAh 1073519 ~ 21 24 50 mg/LAEM 10715
22 ~ 24 24 50 mg/LFFf 107225 ~ 27 2 50 mg/LAE A 1073
B8 FHILMEFFIESIY PCRIERABA

Fig.8 Fluorescence photo by specific amplification of nitrifying bacteria
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Table 3 Calculation result about the population of nitrification bacteria
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3 g
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(DB T g NH) -N 2995 FE 7.14 g Bl B (LA
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TR T RGN I RE .
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URE ) AT IR 3 5k, 0 W A 4 4N v A o v —
R G A DR R 2R, b R R A A kP

4 it
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FH A 2.2 1.
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