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TEE . LIRAR 0. 15 ~0. 18 mm [FRARBEARY Ty B FURE, AKIE N B4 7, il 45 R4 4 ~ 8 mm MUk A & A U8R (ZCF). Xt il
FAPELEAT T2 B | W | SRR, L B AR mOAR) : m(UKIR) =7:3, ASREM T FRIP 15 d.
FIFHIZ ZCF %3200 AT, 56 BURH AL AR WU RERRE G 5, SR 5 R AT TR kU UK A R B 25 52 5 ] s A7 R o W R L A=
AL WRTERE 3 BB SRA LR K B, ANH, -NVRBEAIR T 2 mg- L' S HUKBRUE, HKEBER G , HEZS SCaa oK, 5t
RA YA KRS 2 52 00 T -2 0 T AR B0 IR e R B R A7 S A A . 25 SRR B ZE B S 00 45 14 T Te) Bk
RIBITRAEMR N Wb 5 d, SEXEY A 24 b NH, -NFEEBRFRN 87. 7% , TN FH & 45Kk 51.2%.
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Denitrification Water Treatment with Zeolite Composite Filter by Intermittent

Operation

QING Cheng-song, BAO Tao, CHEN Tian-hu, CHEN Dong, XIE Jing-jing
(School of Recourses and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; The zeolite composite filters (ZCF) with the size of 4-8 mm were prepared using raw zeolite (0. 15-0. 18 mm) as the main
material and the cement as binder. After a combination of material characterizations, such as the void fraction, apparent density,
compression strength and surface area, the optimal prepared conditions of composite filters were obtained as follow: weight ratio of m
(zeolite): m(cement) =7:3, curing for 15 d under the moisture condition and ambient temperature. Through upflow low-concentration
ammonia nitrogen wastewater, ZCF filled in the experimental column was hung with the biological membrane. Thus, intermittent
dynamic experiments were conducted, the intermittent operation cycle included adsorption, biological regeneration and drip washing.
Until concentration of ammonia nitrogen was more than 2 mg-L ™" of effluent standards, water in experiment column was firstly emptied,
and then blast biological regeneration was conducted. After the filters were bathed with water, the zeolite adsorption-biological
regeneration cycle was performed repeatedly. The experimental results show that under conditions of 24 h blast and 5 d of continuous
operation period, ammonia nitrogen removal rate is up to 87. 6% on average, total nitrogen removal rate reaches 51. 2% on average.

Key words : zeolite ; composite filter; intermittent; denitrification; regeneration
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biological aerated filter (BAF) system

Jei , RETIE5E  E E] EERR R R, NH, -NARRR
T ARSI AT HURDE ik e M A YRR, Ja shE
FREGE T , 1E  TH] ia A 7 52 50 B

W BB B < i koK, HAE G R AN
AR, KK F1 6007 0.5 m « h ™' K S35 B It ] 2
h, BRI 4 h BOKEERINH, -N | NO, -N | NO, -N,
RENH, -NH KW IS 2 mg- L' 5 1k #k/K. ZCF
XFNH, -N AR B AR AR A3 (1) T

I' = (¢y —c. = enogn = Cnogn) = V/m (1)

P, I NH, -N 8 g B ( mg-g_' ), o NG
NH, -N¥ & (mg-L™"), ¢, N i /K NH,; -N ¥ J&
(mg'Lil) ’CN()g.Nﬂ‘:]'L—HZKEPNO;‘N%QE(mg'Lil )
cxoy x MK HFNO, -N#KJEE (mg-L™") , V IR K
WREEFEE( >2 mg- L) B B3 (L), m 30
AR (g).

FEAE B B HE 2 S2 00 A P B K, 8K (AR
100 mLemin ") , A=W FA—E B RS 51k, WREERY
BLH 10 LSRRG S50 A2 U8 OREHE AT bk, ARk
VEWOITI 2 Hoh & BUNH, -N | NO; -N | NO, -N¥k
. AR AREAK(2) R

n = (CNH:-N + CNo;N + CNOZ’-N) * V/m (2)

o, n WNH, -NE & (mg-g™") ,cVHI_NﬂSI‘?/H‘?Jﬁ'E
WA NH, -N & (mg-L7"), Cxoz N Ik e W
NO -NWKJE (mg-L™") , exo, x A HRPEIR HINO, -N¥E
JE(mg L"),V ERIRTERAAREIN 10 L, m £
A (g).

NH,’ -N R FH 48 FGA 0 43 00l B vk (g R AY
722 BUAE G EETE) M, NOy -N2RH 254 nm P
KEIMHE R % ( RIERE R 752N 40t



4382 EZN s

B 33 %

) M5E ,NO, -NRH N-(1-Z8358) -2 /et
JEUL (722E B OGRS ) e 5 AU JPB-607
RIS AN E . DA SRR bR L SCHR [ 19 ] Bk
pEARIILD

ICHERSE R ) I i g kL, H A JSM-6490LV Y
Y ok 5 A B F & 5 B8 ( Scanning Electron
Microscope , SEM ) W8 52 8 9 1o 45 4. 8 U] 4% 4
) ZCF $EAT b 28 1w AL I 2 , FH 95 [ 5 NOVA
3000e LR TEAFFLAR S HT0N E BET L3R E .

[ ] ZCF JEATNH, -N# 25 22 R 3UR 52
5, o M I ZE KT Ve . B AR BT AR [ E Lh i
S g, A 250 mL HEIEIE L, A 10 mg- L™ (1)
NH, C1 ¥ 200 mL, % #)5 ek o LIk 2 h, i
B 0.5 h, B, M2 K P N, NI T
TEREXTNH, -NIY 255K,

2 HREWE

2.1 Hl& T

RHE ZCF B L, 3t 5 AR B KR
W aR S KB EAC L, 45 1 ~5 235885015,
80:20, 75:25,70:30 ., 65:35,FH 1. 1 ik )y ¥k
il 5 Bk 5 AN TR L Eb 04 e, ket HL 0 ) 2R A 7
7 5 B 0 RITIN L, -N A BRI A v FE S 565, DA s
5 FINH, -NAS SRR S 2% 48 b, DAk T 32k 1l &
ZCF RC L.

SO0 U0 A5 P AT 5 B FTINTHL, -IN Ak L 355 SR o [ 2
Fis. 4 SRS ORISR EE Ry 74. 6 N, 2 AW
b I Ak A 0 LR T L NH, N A Ak R SRR
T 5%, ML il 4 ZCF MR R 7:3. %
BEEURHEC L il £ Hh ZCF SEpaniEl 3 Fiow , 2k fg
FEbR WL 1.

FESLRBATIRE (15°C) F, 705 B 3 g kit [A]
35 mm %) ZCF SRR SR WA, 5350 in A 500 mL
WeIEHg 10 mg-g ™" AU NH, -NBHLLE K | 35 1 6 4R
DRI 15°C AR P 46 1 2L 200 1o min
Pt S IR 5 — e B (), B0 o0 B BB, BB —
4T ) 000 52 V0 P N, -NR . A5 ZCF kX
NH,' -NA9 1R R B 54 1. 18 mgeg ™', KAR W A 1
FWL R 2. 80 mg-g ™5 ZCF EAR 4 1 &
LU 40 R SR Ay R 0 O o /), S B Tk
B 30% WK, (H 2 ZCF UERHAY 22 TDHLRS K,
AR T REAE SRR E A, BN ERFLBR S
AL IR )BT38 M, (5 A ) 158 T 2E AR P 3
A T A URL I A1 25 BE R, ELN AL ] B

B2 T W R R R /N, AN A ke A I R
NH," -NIAEY A, S0 0 2 R 3K AR B A
W ERAE A 0.5 ~ 1 mm BFXFNH, -N AT i
22.4 mg-g " AR AR R U /N X NHL AN A IR
ORI . R A R R A /N R A& 1)
DA BRORAFLAR AR /N | AN I 348 KA A 0 A ok
WEBEEE . MISE ZCF HeR AR 13.9 m* g~

90 90

80 | 80

70 L 470

g 60 | - 60
£
& s0 |- {50 =
# o
Z 40 —40 &
= g

Z 30 - - 30

20 | - 20

ol — B B
—A—NHoNER (10
0 L 1 1 1 L u
1 2 3 4 5
a5

E2 BAEEAIERMERETS
Fig. 2 Particle strength and NH," -N removal test

of zeolite composite filters

B3 #EEREHIY

Fig. 3 Image of zeolite composite filter

2.2 HEfE

4 g HE B A ) NH,-N 25 B 3 A K
NH,; -NAE AL 15 i, Bk 7K NH, N 35 B & ik B oy
10 mg-L~", /K NH, -NIZ #7386 K 7245 9 d K
BT LR EN 2 mg- L™, 355 2.56 mg-L™",
IR HZKNH, -NHR BE 22 8 38 K, NH, -N A 25 B o
W PR 19 93% T E] 73% L, SR J5 NH, -N & B
HHERE.



12 4 DRARHARE o BT A=Wy 40 S DEOR A 1) i e 07K Ak 2 4383

F1 HARMEERFENTEWIEEETE
Table 1 ~ Main properties of zeolite filler comparison

according to the national standard
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