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HAMBH LR, EHEERRRS. FEREBERR. BB e, PURSE R &
MEMEEETRK, HEGI2 x 20mm, HRERFE 471 kg m-3, HAE 49%, bk
EAR 3.91 m2e g-1, pH 105 = 02; B KPAMEIRFEFRIFRGHMLERE. TR
B pH Zo e 1. MIE AP K AN EL 53 x 105 CFU. g-1, B Lz
AR TR K, 24T 60d A% 8.6 x 108 CFU+ g-1; 1732 30d, F R )5 41t
BEREARFE., PP AEMEEEER, M#AATKT 1878 mgs m-3+ h-1, 1+ #
a4 14.47's, NOXx 41k 3k 93.15%.
KEIR: AR Ble; AYRE e
PESES: X512

A composite filler embedding functional bacterium:
Preparation and Evaluation for denitration

LI Shunyi, ZHU Rencheng, WANG Yan
(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001)

Abstract: In this study, a biological filler was prepared adopting entrapping method and the
physicochemical property was evaluated, then the removal capacity of denitration was assessed
with the air polluted by NOx. The filler was composited with CaCO3, compost humus, light
pearlite, reticular fibre and denitration microbe, et al. The composite granule is a porous granule
(p12 x 20 mm) with a bulk density of 471 kgem-3, the moisture retention capacity of 49%, the
specific surface area of 3.91m2+g-1 and the pH 10.5 £0.2. The filler having buffer capacity can
retain well bonding strength under high humidity environment for a long time, and it can provide
nutrients for microbe. Initially, the quantity of microbe was 5.3 x 105 CFUe<g-1 increaseing in
geometric growth with the operation. After 60 days, the quantity had increased to 8.6%<108
CFU-g-1. After the lay-up period of 30 days, the purification efficiency almost stayed the same
level after restarted. In the denitration, the microbal plays a key role and the removal rate could be
93.15 % when the intake loading of BF1 was 1878 gem-3+h-1 and EBRT was 14.47 s, .

Key words: composite filler; denitration; biofiter; functional bacterium
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SEBURLRAHUMR L = pH S2pp e dr HALEE IR R0 R, O 2R 5 AR A4
i, E.Dumont % A CaCOs. HHLANGE A WERRIRAT S A HIAHBURIEUR], ZHURE R &7
FRUEHT pH 2P PERE, X HoS B LBRIEREOL T0 LUBURMA M B L Jis, (370 ik tlt, Bz
Z¢RPE. Wu-Chung Chan 25" SRHIZE ZHMIE . ALEF4E. KNOs %552 & th 2 ALERRL, 3L
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M. HEPBT: (1) LL18~20 HERTZIG M 7R BURAE W IR T Ih et by (S5t
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Fig.1 Schematic diagram of the experimental apparatus
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SRS E A 1 . BB 160mm. = 2000mm, RHIEMLER S 3 )2, AR
A AR VO )Z GRS o FRERLZ, HRZ 28 400mm, 300mm,
300mm, 2 RIBE A 200mm, FEAEREEEURLE U7 100mm b B A ACRAE . NV A AT
RN 20.1 Lo NOy JEZS R NaNO, # R A FeSO4 Al 10%I[1) HoSO4 A5 1 & W A2 B
FIN A AR e HECSARZE R NO: 46 ~ 2 285mg »m™® «h?, 0,:21%75 47, Np:79%
Jidis AT RN 14.47s ~ 241250 JRANEEIIRIBIEN , S8 S Hefih .
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2R 1R A L
Table 1 Basic properties of novel filler
JGFRN /mm MR/ Kg/m?® FEK /% Lb AR/ mlg LB /% pH KT
e 0] 10 <10 =15 110 70 ~80 0.22~0.24 69~74 6.7 TeGA AR

oK

l‘%*ﬁm 010 ~ 13 420~460 <10 15~3.0 45~48 6.9 LG TN MR
wpaot™ 97x15 920 47 <1 — 8.1 E.Dument %5 i 0EH

_c 940 692 50.5-66.8 — — 6.9-72  Wu-Chung Chan & &tk

- [2 50560560 164.3 46.741.6 — 88 7.940.1 W e £ PR

HaEe 012 %20 47140.8 49413 3.9110.2 38~41 10.520.2 IFSE R

pH ZZph S RIRRE 40 J5 p R S5 I o MR I, ORI ELR TR 3.91 mP « g
WRF] 445 m? « g, LERTERUKECE G R TR K (HBDRAR B fRr 0%
(K1, REDURRIA. DERILE, IR L BRAT R RE R, BRI R o i A ik e A
M JE P B R R OB ] A 120 d IZ AT AN, A0 SEOREAS B AT LA — 8
RIRREARAE, AELRSREFRISRORIR S IAZSFORIR F P
e — e

58 Ay
v

(a) (b)
2 SEEREW SEMB A (@ WRET (b)21730 dJF
Fig2. Characteristic of filler observed through SEM: (a) before tested; (b) packed into BF; for 30 days.
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Fig.3 pH buffering capacity of novel filler
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TEAEDREIEATIE R pH RS DL, HEAN R BR B R EIN « 8 Wk B kK Sh, TE AN pH
W, JFAART 12d, HEORMY) pH —EREEE, 4ERFAE 10.0 DL b ZE AR pH Z2ehi)
(CaCO3) MUMEILE ] (NaSiOs) , SBUATILFEr A HY £ COpv HR0 I Ca?™%,
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PIRRRG T AR SS IR &L, B RE A — e SRR =Wy — 71, A= I v m) =4 40t ok
VR, RTREREFA ) T, T 4ERR IR pH RS . WE IS, SR pH B
W, e i TR E RS S R T 2 CaCO, i ik, R T 5k B IR 1
Y. HEANSZRIEAT AR pH IR 4ERELE 8.5 DL, fEIRA M A AEY AR KK H pH
JGH (7-100 2", iZ4T 90d 51 [E E. Dumont &4 UP20 1) pH th A 8.0 FF&% 6.5 4
A% MEZ R, BKET . WRERE A S B b, ARKRATEE S, S A BURY pH
PN 7 TERR| 45 oAy wREA N E pH T, BRIEVIIRE Z) 51 R N s REN “TR
7, BIHAMERIREE N TR, sia e B R s . LRI E SRR
B RLFP) pH ZrbEfe. {Hi24T 120 d J5 ) pH 2 e RIS f5 4R 220 57 o
2.3 BEENNEFRER R

TOC. TN ZEE FE oy M e ik TG0 55 HRE JBUR 25 28 AR 63 B DS R YR 2 M Vs il 15 R
AR R E AR . 4 vTA, SR 4 OB FRRCERCN, TOC AT TN [ 2
BRI 43 A 1.33%F0 3.15%, =2 Je: PR DA 7K B BB RS 5 75100 JEDR 2 T 14075 FR U5 Uk RS B
T WKL 2y Wl RS K P I VR I IR s T T CA PN R E RSO R K Y« RGZEA)S SEARPIR
RS BIAT R L, AER AR, IRXMER KLY, BrCUSSE 10 IR HRIR AN, I
B2 14 Y5 TOC A1 TN ) VB TBCRA N 1.58%A1 4.02%, ZABHCREICH 1.6 mg « g*
OBl 0.24 mg - g HURL BREEGAE I 10 A BB E SRR 8 R A L. R
%% 1.68%. 5.58%, AHRIBRIHCE SN0 9.70 mg » g UL, 0.91 mg « gt kL. WAIIZE
IR E TR BEIBIB A BeN% o R, Sa AT IR P 7S SR 0 R T8O R T A i A=
KRG R B . SEPRas T Ry, TR B R G s, SRS R R
Frdem. BB A TRHEE, KBS AEIEF AR DU IS B IZATI, ZEAME TR FE0 s 724 i
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Fig.4 The variation of nutrition cumulative release rate of novel filler
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PR NO LBk 1 25 B ol R AR e i, SR E e By A )
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s 1 B, th A EUR EAS RUEY R, HBEEE A WIMOK T R E R B,
BARZIORAE S A B IRV pH 220t PERE, AH T2 SONUK R A A AT B, P LA
FEBCRI K AR g, 2058 30 d Ak 9.2X10° CFU « gt &b iEMN M)E, WHURL B
PR EIIGE RN, 30d J5 A AR LI EA B (X10° CFU - g . 817 60 d
Ja, WE 30d, BARBMEYBELAHED, B> EAAK: WREF PR, R A H
B ERUEYBCRE IR, SR BRI SE A B EL, BA U A W S
B SHTINh, EE YR TS A, RS E BT, AR AR, 4T
JRB A, BRAR TIBAT AR Sy Tii, SRR B, R A AR EORL R A R RE K
PRI FREREVE RAIE T A BRI IR MR AR E M, DN AT R IR B S
& 2 BAERAEY R
Table 2 The variation of microorganisms
T CcFU - gt

BF, BF,
TriG 5.3 x10° 0
1R 6.7 x10° 0
10 K 35x10° 4.4 x10
30 K 41x10° 9.2 x10°
60 K 8.6 x10° 8.4 x10°
90 K 1.6 x10° 83 x10*

100 % 93x10° 7.6 x10°

2.5 S4B RRAERIE
K525 T BFy Ml BF, Ef18ae — B )5, A BN 14.47 s I, NOy k6
TG ERARTZ IR R 24 BF A BF, AR 2 WK T 1593 mg « m® « ht, 542
mg » m? « h IS (BL NO FI NO, MFITE), 2B 68 1) FIA AR ST 2 ] LR AT (e X R . B
KT iZ TS, NOFEAWIIE N VR 37 5 5 Rl A ) 32 B BRI TR 1, NOy I 25 Bk 32
FLE AT NO (= NOL) IR T /K A AW B B = iz far it NOL IR ALk
Wz B 243k SR, T 2B e I T 3 A BRI IR 1o B R R, B E AR, X
BFy (AR KT BF,, R, 24 NOL R3E/ S 6 1878 mg « m® « hh If, BFy A1 BF,
(s KRR 140 50 1593 mg +m™ «h™h, 542 mg +m™ «h™h, %o R 2B 4y 39 A 93.15%
Fl 61.8%. AEgiss"" Lk ARl 7F EBRT Jy 59 s B, NOy Mk E 4 286.4
mg e m?« h iy, ZIRMERL 93.6%. AT WLYERL m kA AR AR R A B IN TR S R, A
B HERLGT NO 25 B PE BERTCH LM R RE AT — 52 LA . BF L F1 BF, 3847 414 52 A ]
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Bl 5 A48 BR1 A1 BF2 X NOx £ fe 1 5 AR 2 M KR

Fig.5 Removal capacity versus NOx loading rates for the two biofilter
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