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Experimental Study on the Removal of Benzene and Xylene Contained
in Groundwater by Biosparging Technology
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Abstract Based on the hydrogeological characteristics of field site contaminated by the petroleum in the Northeast of China, the effects
of environmental factors on the growth of microorganisms and the biodegradation of benzene and xylene are investigated by batch
experiment. Also, the migration rules for microorganisms in different sandy media and the biodegradation of benzene and xylene using
biosparging are carried out by column experiment. The results indicate that the optimal condition for the biodegradation of benzene and
xylene is as follows: the temperature is 20°C, pH value is 7.0, nitrogen and phosphorus added and DO is 5.21mg/L.. The migration
velocity of microorganisms increases with the diameter and porosity of the media increasing. For one kind of medium, the time for
microorganism penetrating first medium of 20cm is longer than last medium of 20cm. For different media, the time taken by
microorganisms to penetrate the medium of 40cm is in an ascendant order, namely, gravelly sand<coarse sand <medium sand. Generally
speaking, with the diameter of the media decreasing, the removal rate of benzene and xylene increases and in the medium of medium
sandy, the removal rate reaches at above 40% by biosparging.
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(1) 4 3 28 FR I PR 5% 33 2k (1000mLL) : 4= AT 5.00g,
AR 10.00g, B8 15.00g,NaCl 5.00g, %1% 7K 1000mL, Jin#4
EANWE . EANK. BUBM NaCl 785 ff, 121CKE 15~
20min 5 , {8 A5 F% ML i) P-4, ¥ 204 H o

(2) JCHLEL B 3% 3 (1000mL) ; NaCl 10.00g, NH,C1 0.50g,
KH,PO, 0.50g,K;HPO, 1.00g,MgSO, 0.50g,CaCl, 0.02g,KCl
0.10g,FeCl, -4H,0 0.02g, fi i 7 % & W 1.00mL, #& 1% /K
1000mL, 121°CK & 15~20min J5 , 7% #1%H,

(3) ToA B ks 7% 3 (1000mL) :NaCl 10.00g,MgSO, 0.50g,

N 54

CaCl, 0.02g,KCl 0.10g,FeCl, -4H,0 0.02g, 7 i ot & I W
1.00mL, ZE 187K 1000mL, 121°CK B 15~20min J5 , 254 H .
1.1.3 LTHEH

KBRS A RRP RIS 4 Rl AR L 4 R R kAR
RME 2 B v i 3 b T % 1 T B R AR 2 L RT 4 T 2 B

F1RE2,
z1 wEHONERE
Table 1 Particle size distribution of sand soil

. AR G /%
fib + 25 #l
>2mm  0.5~2mm 0.25~0.5mm 0.1~0.25mm <0.1mm
N 67.75 24.98 6.27 0.79 0.20
LA 35.26 21.25 32.63 9.26 1.60
th b 17.08 28.08 24.89 18.57 11.38
b 0.00 0.43 7.47 37.66 54 .45

*2 WIHYHESH
Table 2 Physical parameters of sand soil

— F ) 7ij31§§; LB JERERIIR
(grem™)  FHA/(m-s™) T %
R 1.75 7.49x10™ 42 0.03
M 1.86 2.28x104 30.5 0.26
ik 1.91 1.05x10* 27.5 0.08
bR 1.95 0.57x10° 33 0.14

1.1.4 SEI{EE

S A B 32 BAAS B AT KL 3. BUEMIIT R
SR RN BS A S g T Y S ke Y O A PL B AT
]S4 508 @ 30mmx500mm il ¢ 80mmx1000mm , 556 %&
YL 1 AL 2,

*3 EWAATFEMNHFES
Table 3 Main instruments and equipments
using by experiment
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Fig. 1 Setup of microbial migration experiment
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Fig. 2 Setup of BS column experiment

1.2 LWHZE
121 MEWEF JLRIFIE

B 100g A dbH AT Y i + 588 T 264 500mL 6
MLER % F2 5L B4 B R, 25°C R R RS 3 4% 5% 72h, (R A &=
T o FRE MR DTIE JG 4 = A LI RS #1345 1000mL #;
fif JOHL 1 573 0 S A W ke B R, R SR WP s
LTI BAREE K DL L2 BT 20°C Y T IR R 5
A8 PR AT RO A B 2d OGP IR AR B R Th, RERUAE D)
LURFATUIVE IS |, 3 e — R B 3% 2k 3 W, 9IRJ8 1 30d.,
AR U A o R E O WAL S B A B AT T R, AR AR 5 Rk
AL R T A 24 T A BLC.D I F,

1.2.2 ARG TRENZmESRLE

pH 50 K25 5256 FH AR 2 8 A NaOH 5 90K JCHLER 15 77
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HLER B 2 JL h 2 o B i Lol 2:1 2R . HORIR G B
20p L, A5 i HEAN O Hh 0 5 b R R T R R 9 B R AR
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S 5 ) DR 32 S« 43 0 o T AL R B 37 6 R T G
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FE IR IR % 5 F2 40 N 20°CHE IR % 15 9%, e 4 110r/min,

DO 5z P 2R 525 . 5250 vp N [ Y 3 A 45 (dissolved oxy-
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BIVA A S 561 A TR 2 385 12 a0 T T BRI
1232 BS +H#=k

T5 Y g Hi b R KR BB DU R A IS 2 s BRAOR R K, &K
EA B BT Wb b L ot 9 2 ke A BT
ki Ae FFLBR BE W AR K, W 2 R S0 S N R FH AT
PLBE B A X Z A BT AT B, R AR KIE A 5 3 %
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Fig. 3 Microbial growth curves
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Fig. 4 Effect of pH values on the pollutant degradation of
mixed bacteria
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TR X 15 Y W) ) A BE 0 e T 0 U I A R PR O o e L R
A T0 3% RE W8 0 TR 5 T AR R OR, i T T 5
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Fig. 5 Effect of nitrogen and phosphorus on the
pollutant degradation of mixed bacteria
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5.21mg/L i iR A B8 6 V5 Ye ) 1) e Bk R v T AR P FP DO 244
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Fig. 6 Effect of DO on the pollutant degradation of
mixed bacteria

R DL I gs R e iR 20°C, 537 pH1E A 7.0,D0=
52 1mg/L I HEAN W, TR RO A LTSS B9 25 BR A e i o
24 Z=#HFTHEMILR
241 WMEVMEIBAE

| R ML B AL 4 IR G RS, A i
2R ) e I T) 28 15, e BT 7 RN TR A T SR R D T

20 = (jij2iem
O g5 20cm

10
5 II_T
0 1 L |
3 Ay thab

B7 AENRPECGERBEHNIBAE
Fig. 7 Migration laws for the mixed bacteria in
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Fig. 8 Degradation effect of benzene in the BS

column experiments
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Fig. 9 Degradation effect of dimethyl benzene in
the BS column experiments
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