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Abstract

screened. Experimental results indicated that these four strains had different degrading activities and

Four strains with rapeseed oil degrading power were isolated from contaminated soil and

Pseudomonas sp. Z1 showed higher rapeseed oil degrading activity. Optimum condition of growth of Z1;
30 'C, pH 7.0, inoculum amount 1%, and shaker rotary speed 210 r « min '. Biodegradation of oily
smoke was investigated at superficial velocity of biofilter reactor 0. 3—1.2 cm = s~', retention time 10—40
s and the effects of such factors as smoke concentration, flow rate and humidity on oily smoke removal
were studied. The biofilter reactor was effective in removing oily smoke and was able to handle a high

smoke load.
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L1 #faeskoR HCE M HES BT
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1.1.2 #%#% KHPO, 2g, K.HPO, 1 g,
NH,Cl 2 g, MgSO, 0.2 g, MnSO, 19.7 g,
ZnSO, 4 mg, FHJE 15 g. H,O 1000 ml. 7ELL
TG IR R AR LS B 1 g S,

1.2 XWHE

1.2.1 WAegirik, o &AM 10 DEEM
S g A, AR BEAE £ A 10, 100,
1000 2845 B BRI 23 5 0. 2 ml 25 i B v FiE
(TR B ST AE B R B FR 50T AR b, (BB TR
PN, THIR 30 CREFR 7 K. Pk ECH I U OF 17 K
Lore. BYmaEEIER (4K TR
ARG, HHEI A A5 2 B R X SR T Y R AR
e .

L2.2 miitd WRBPRER TGS,

1.2.3 AZ&RNAHE ¥ 30 CTFAEK 36h AR
FIFMERIEI2E 4 50 ml iR REFRIEN) 250 ml = Al
Hr, 76 30 C. 210 r » min ' {9 15 5 B2 K o 8 35
16h, SRIGHRFIRZ B0 Ve, IeJa Be il i
—E WP TR

L2.4 BHREEKRSEMH TERA 50ml BEFRHE
() = SRR T A SR Sy e — Bt T, S % 3
(20, 25, 30, 35, 40 C), ¥4k pHIH 4, 5, 6,
7, 8, 9, 10). FEIKE# (60, 90, 120, 150,
210, 240r « min~ ') FIEFPE CDLERAL AR B 41
3 5 R s, AR 0.2%. 0.4%. 0.6%,
0.8%. 1.0%. 1.5%. 2.0%) #4TAKHZE MR
5, DEAE T A ERRE, ikl k
1.
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(1) 250 ml = MR H A SR AE i — I8, A

R PR R RV, RN R A AR R Y A R B
TR IR IG5 . Fe— @ i EURE . e b
ST AR A

W =S AR SR U S AR A 3 IR, B
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5, DA&SrHT .
1.2.6 R A0 A 4 G ALK

(1) EORHHERE K EFh 21 450 2 2 L kKl
fE, 30 CHE SR 16h, PRI IR, KRR 5
BEFEMREA IG5 A A Y g h ke s <5 7.

(2) AEYpuEsE A Eh R R e B S iR
R B S E 1R YRR GiF e
£) NAPBIEA, NAEH 250 mm, SEEHR 1
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Fig. 1 Flow chart of biofilter system

1—air pump; 2—flow meter; 3—heating apparatus;
4—lampblack reactor; 5—thermometer; 6—gas blender;
7—humidifier; 8—packing; 9—spray thrower;
10—gas distributor; 11—inlet; 12—outlet;

13——compressed water bump; 14—reservior
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Table 1 Growth of bacteria in rapeseed oil medium

Residual Rate of rape-
Inoculum CFU/ml™! concentration of seed oil

rape oil/mg + 171 degradation/ %

mixed culture 5.2X108 468. 00 53.2

71 2.8X107 46. 33 95.6

72 8.2X108 298. 00 70. 2

73 4.1X10° 817.00 19.3

Z4 6.8X107 547.00 45.7

Note: initially, cell density was 10° ml™!.

2.2 B Z1 HEKMEBHNIUR

PL 1000 mg « L' Sl A — Bk AR 1S, 7R
30 C. 210r « min "Z&M T #2IRE A R B[], Y
TR AT AR A A 100 R 355 7 2 v S e ) B AR Wk B
ZRR] (2. BPR Z1 1A RO S I 1Y [ A
R, WS R, TERRIREE SR 8 h 5 A
PRIVAREAGR S 107 ml " Fhod 9, 33X B B R AT S T
(IR iR 3 27. 7005 16 h J5 AR FEAS | ik 2|
BRI 2.8X10° ml ', FEFRlHSEliskR

Table 2 Degradation of rapeseed oil by strain Z1

o~ Residt{al Rate of rapeseed oil
Time/h CFU/ml ! concentration of .
rapesced oil/mg + L1 degradation/ %4

0 2X10° 1000 0

4 4.9X10° 918 8. 82

8 1.2X107 723 27.7

10 4. 9107 549 11.1

12 7.03X 108 362 63.8

14 1. 13X10? 176 82.4

16 2.8X10° 44. 3 95.7

18 2.1X10° 43.8 96. 2

20 9.58X 108 43. 3 96. 7

22 3.03X108 43.1 96.9

24 8. 7X107 43. 05 96.9

WAL 43. 3mg « L1, SEIMFEMFARIEH] 95. 7005
24h JE i PR e A AR IHFESEEE, Wbk 21 1%
ANENINERRIE , AR A, KB 2R A
R T
2.3 B Zl REEKEGNHE

DSEA R EE . WIkG pHAE ., 35 REE s A
AN LL 1000 mg « L' SEHAHE— BRI Z1 7§
PRI A KA BURIRE IR 36 R SR i R AR R L 45 454
XoF R AR AR RS B g (L3 3~35 6).

Table 3 Effect of temperature on growth and

degradation of rapeseed oil by strain Z1

Rate of rapeseed oil

Temperature/ C CFU/ml ! degradation/ %
10 1.12X106 23.4
20 6.9X107 45.7
25 1. 3X10? 88.9
30 2.8X10° 95.6
35 1.43X10? 90. 2
40 9.4 X108 69. 8
45 9.2X10° 19.2

Table 4 Effect of initial pH on growth and

degradation of rapeseed oil by strain Z1

Rate of rapeseed oil

H CFU/ml !
b /m degradation/ %
4 6. 3106 6.8
5 8.03 X108 66. 2
6 1. 47 X107 91.1
7 2.92X107 96. 1
8 2.21X10° 93.4
9 5. 82X108 77.4
10 8.2X10° 9.5

Table 5 Effect of inoculum amount on growth and

degradation of rapeseed oil by strain Z1

Inoculum Rate of rapeseed oil

amount/ % CFU/ml™! degradation/ %

0.2 7.89X108 45.7

.4 1.24X107 70. 3

. 6 1. 71 X107 75.7
0.8 2.03X10° 81.5

1.0 2.31X107 86. 3
1.5 2.56X107 95.8
2.0 2.63X107 95.9

DUERK S Rl A K R B 55 v 4T
SRR R BaE 2. AR DA ke i T AR Z1 1Y
s AR S REE 30 C, pH=17, $EKREH
210r » min ', EfpE 1%.
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Fig. 2 Oil smoke efficiency during acclimation

phase of biofilter studies
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WS AL ROCR TGS, YA RERT
2000 mg + m* B BCRIRFFAE 9000 LA 1. &l 4
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it e BE 1 HG i HE s 4 A H YR BE AE 5000 ~
10000 mg « m *Hf, AFRFR R FR B A T 4 B il 2
A T LA RS Z A

AL s SARA LTS Gk B TR IR R
FE A S AR YIS B P SR, B
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Fig. 4 Effect of concentration of oil

smoke to elimination capacity
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Fig. 5 Concentration of oil smoke along with

distance of biofilter

2.4.3 AMKREAEMERG YR KT EXS
i%ﬁ%%%ﬁa%%mmﬁ6\@% Hy ]
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to removal efficiency
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Fig. 7 Effect of gas-flow rate

to elimination capacity
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to removal efficiency
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Fig. 9 Effect of relative humidity

to elimination
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Fig. 10 Performance of biofilter

under shock loading conditions
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Fig. 11  SEM of microporous structure

of Sperculiaceae flavonoibs wood
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Fig. 12 SEM of internal part of immobilized
Pseudomonas sp. Z1 in microporous

Sperculiaceae flavonoibs wood
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