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Effect of Microorganism for Polycyclic Aromatic Hydrocarbons ( PAHs) Sorption

on Surface Sediments and Soils
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Abstract: Influence of microorganism for polycyclic aromatic hydrocarbons ( PAHs) sorption on surface sediments and soils in Yellow River
Delta was studied. The results indicated that phenanthrene and benzol aJpyrene could be adsorbed or biodegraded by Bacillus subtilis» and
98% phenanthrene and 85% benzol a lpyrene was eliminated by microorganism in adsorption process. Sorption isotherms of soils and sediments
with and without microorganism were described by linear isotherm equation. Adsorption capacity of samples with microorganism increased about
35 times than that of without microorganisms but benzol aJpyrene adsorption capacity decreased about 2/3. In desorption processs samples with
microorganism desorbed less phenanthrene than without microorganism, but more benzol a]pyrene. Microorganism plays an important role in
adsorption process.
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Table 1  Basic properties of sediment in Yellow River Delta

RARDAT] %

PR TOC/ % CEC/emol*kg ™!

0.25~0.05 mm 0.05~0.01 mm  0.01~0.001 mm <0.001 mm
KB PIR D) 0.05 3.71 29 50.00 4.00 17.00
PiTg: g e 0.23 5.68 13 54.00 12.00 21.00

13 b 3 AR ACREAIE AR 22 1 7 A1 8 2

30 min. JG IR 45 T A5 R 97 25 v B ARG R 2 AT
T B Rl 28 ~ 30°C £ FIHURES 7 3 ~ 4 d RIS
1.1.3  PAHs % 1) 5 0 E

KL /=1 PAHs 2 5l I N B LR s, 8
P h JETERRIR L4824 h, 308 41 4 D8 M 3 98
2% PAHs fn A, SEVRAE I PAHSs 1) fifh 2 . it £ W
% L AT N> S AR B < 0.19%), A
B0 PAHs ¥ A P . IR S50 /T TE AL B 0K %
it 2 AR RE R 1% ~ 100% CHAF EO E 4 W B 52 56
FAANTRI AR B PAHS %5 ¥ . 50 IS 36 vhoin - 8 24k
SRR ), T DLBE S B AR 0T PAHS TR B AR, WY
R ST 56 0ok i 3 6 5 38 6 4 A N JEAT, BAB Ik
PAHSs [R5 KRG AA . 7085 S 00 45 FR W, %A
AFE S, 24 h WYBAH PAHs IIFE KA K0 1.90% »
DT P DA A T8 R 52 56 mh A PAHs YR B FEAIG = 22
B S IR PR AE A

PAHs 13 52 #) ] Waters 1525 155 0 AH 8 1%
I FICHT ML 474 W5E , AT R C° ROAHEIE AT,
S 1R AR 2R i | 0 41 R B AT I < K
=95:5 HEFEAARR 20 pl, WH 1 mLemin™', FE.
ARFELaJEEAT I A 23531 4 292/366 nm+296/408 nm.
1.1.4 X8 5uH)

SHY-2A RU/K¥ fE % % 4% LDS-2A 7Y iy i 29
LWL, Waters 1525 i RO €1 A, fl A A7) e 15 57
s i K R . S 56 BT L 3E 2R R Lal e caCl, A
NaN; 5540 22338 4 23 W 2 58 4 B 4k
1.2 SERT7VL

W B 20y 77 27 5256 - B — F A1) 250 mlL H ZE = Al
3, Horf 2 21 = A g Bk SO TR R R
YU FE S EERD 10 mL 85 T2 EME L 55 1 41K
LR GAE D) I IO B Ak Ak LUK R, 543 30 B8 N AR
[FJA B PAHSs 7K, B T /K TE IR AR5 a4 v 5 kG
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FOIR AN I AR i R R A A= ) ]S #2 N PAHS 7K
W, e s R ) |

T AW B S5 - B — R B 50 mlL FLFE — A 2
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Fig.1 Sorption dynamical curve of sediment/soils to PAHs
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Table 2 Fitting values by kinetic models

W EN TR Elovich 77 F& XU $ O F
SEEG A InCe,/eg)= - Kt c¢,/leco=a—-blInt cleg=at
k R? a b R? a -b R?

KA A 0.096 2 0.9005 0.4855 0.088 7 0.901 6 0.299 0.5802 0.771 1
R 0.0932 0.8103 0.458 8 0.0845 0.901 8 0.2777 0.5729 0.8658
Phe g 0.0012 0.4253 0.553 0.0456 0.942 4 0.515 0.0699 0.967 4
VURD R 0.094 8 0.8498 0.4791 0.087 1 0.8916 0.2955 0.576 8 0.869 1
VURP xR 0.0014 0.5325 0.6018 0.0471 0.946 4 0.5533 0.0702 0.9424
IKAHAE D) 0.0345 0.9846 0.4389 0.0549 0.967 8 0.3859 0.1497 0.959 1
TR 0.0173 0.908 7 0.403 4 0.0495 0.8693 0.343 1 0.1221 0.9194
Bap TR IR 0.0723 0.931 0.3189 0.064 6 0.953 0.171 0.3748 0.890 6
DU R 0.0307 0.968 2 0.4075 0.054 6 0.941 1 0.347 8 0.1556 0.954 8
DU e 0.0673 0.9582 0.3348 0.065 3 0.9672 0.1943 0.360 1 0.8824

De, At IWBAH PAHs FIHREE CugemL 1), co RHIIGIREE (ugemL 1), & b HHAFHCh=1): 2024 48 h BRI & 3) )y %7 /8

TR 1) - SRR UCAR D) 0 2R L a T EE 1
Bt3h g 2 M 2% 5 FEIRDIR DA AN ) M T A E i
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HEFAEDI 3 411 22 7K F 23 (p < 0.05) 1)
Sy HTEE 5 AR | T W, BRI AR ) S
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RIS A Y AT AR BR 2R JFLa 1 EE 11 98 % » kK
P E AT HT R Bk 85% » (B2 2 FRAETILAF I 4]
HHER 80% . KWL AW A7 ARG T L BRI
PRSI a T EE BB BR , 1T ELARZE 3 SR TFLa JEE 1K
AR TN T SR CRR AT i P W B A D
IR CHR 2 UKL AL ELAR /N T 0.1 pms
R DA EARKRT 2y, K2 RSN
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Fig.2 Phenanthrene and benzol alpyrene sorption isotherms for microorganism
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Fig.3 Tsotherms of phenanthrene and benzol aIpyrene sorption on soils/sediments with microorganism
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Table 3 Isotherm parameters for PAHs sorption on soil and sediment

DAY PR RE X1 4L X 2 41
: TR 14 TR 3% TR 135
4 Ky 2732.6 2905.7 743.6 991.37 72.412 90.618
R? 0.9728 0.8974 0.9572 0.9817 0.9817 0.967
Il Ky 603.72 1464.5 813.53 2319.5 2057.7 3119.58
R? 0.9825 0.946 7 0.969 3 0.9769 0.9953 0.9954
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Fig.4 Tsotherms of phenanthrene and Benzol alpyrene desorption on soils/sediments with microorganism
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Table 4  Phenanthrene and Benzol alpyrene desorption ratio on

soils/sediments with microorganism/ %

oA PRBCEMIRES, 14 X 2 41
® PR EEE wBW HE uOEw tE
E[H 2.96 2.91 7.50 8.60 23.87 21.15

AItlaltE 141 11.7 9.68 5.34 4.32 3.97
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