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Transportation of PAHs in Soil under Sulfate- Reducing Conditions

TAN Werrjie , DING Ai-zhong , WAN G Jin-sheng

Key Laboratory of Water and Sediment Sciences of Minigry o Education ,Qollege of Water Stiences,Beijing Normd Universty ,Beijing
100875 ,China

Abdract : The digribution and trangortation of polycydlic arometic hydrocarbon (PAH) contamination in il under sufate- reducing conditions
were gudied through column experimentation. Phenanthrene ,anthracene and pyrene were selected as representaive PAHs,and their vertica
dgributionsin the il column,their mass concentrations,and sulfate radica ion and E, values in leaching <lution were detected under
smulated sulfate-reducing conditions. Al ,the mass balance of PAHs was andyzed to cdculate the biodegradation rate of PAHSs. The result
sowed thet the leaching raios of phenarthrene and anthracene were ot nore than 2 % ,and their resdud ratios &ter 120 days were 51. 87 %
and 51. 21 %, repectively. However , more than 90 % o pyrene was aborbed in the il and ot detected in the leaching lution. The
ooncertraionsd suifate radicd ion and E, of the leaching lution decreased with leaching time; this was attributed to O, depletion.
Phenanthrene ,anthracene and pyrene degraded under sulfate-reducing conditions ,and ,&fter 120 days ,their biodegradation ratioswere 47. 41 %,
48. 10 % and 3. 61 % ,repectively. Pyrene degradation was dowed. The experiment result indicated that phenanthrene ,anthracene and pyrene
oould be degraded by acclimated native microorganiams in il under suifate-reducing conditions which provided a theoretica bassfor inrsitu
remediation of PAHSs pollution in il.

Key words: polycydic aromatic hydrocarbons (PAHS) ; suifate-reducing; biodegradation
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2
, PAHSs 250 L , 5nl/min ,
, 6 PAHs 50 min, 10 mn; , 5
bt m. , 54 3nL
PAHs , PAHs , , )
PAHS , 1n, 4
PAHs , PAHs , 1m,
[17]
1 . : 10g ,
1.1 4030 30nL , 20 min;
2 mm s 5 mn,
, 1 [15] 1, 4 1 1,
[17]
1.3.2 p(D°) E
1 p ($42- ) 3 Eh
Table 1 Physcd and chemica properties of the tes soil
w( )/ / /% 2
pH
% (crol /kg) &) 2) 3 21
7.58 2.26 8.29 58.5 23.6 17.9 E, p (@42_ )
1) >20Mm; 2) 2 20Mm;3) <2um.
1 . 1 , , En
1.2 , - 100 mv 120
3 d  -300mv.p(S0,°)
, 35 cm, 5cm.
) , 10d ,
mm , B
500 g p ($42 ) ]
. 2- 2-
A HS _ P (30,°7) 10 20d p(S0°) 1 400
L 7 1
p( ) LomgLp( ) 005mgLp( ) M o
0.1 mgl p(S0.*°) 2000 mglL. s '
, 15 ni/h.
H,S . E,
' 25 ) ’ S150mv E, S50 MV
2-
: p (PAHS) P (0,°) s :
B . 30,60 120 P (D7) 10d
, 2.cm , 3 En
PAHs . P (D7)
1.3 , H,S.
1.3.1 PAHs P (D7) , HS
PAHs e 2 , H,S
L , , 5n. 2.2 PAHs
5nm. , Cs PAHS ,

PAHs , 2
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2wl ),w( ) w( )
Table 2 Individud PAH levelsdf phenanthrene ,anthracene and pyrene remained in the columns
/ w(_)/(mg/kg) w(_)/(mg/kg) w(_)/(mg/kg)
cm 30d 60 d 120 d 30d 60 d 120d 30d 60 d 120 d
>18 20 0.32 0.9 2.06 0.27 0.39 121 0.36 0.25 0.30
>16 18 0.27 0.23 2.12 0.45 0.42 1.81 0.37 0.40 0.45
>14 16 0.63 0.32 3.05 0.39 0.65 2.2 0.42 0.39 0.35
>12 14 0.69 0.60 2.19 0.61 0.76 2.03 0.43 0.53 0.55
>10 12 0.93 1.43 9.50 0.81 0.91 1.75 0.37 0.43 0.85
>8 10 1.73 0.54 10.17 1.02 1.18 1.9 0.39 0.50 1.04
>6 8 2.61 2.56 10.26 0.95 1.08 3.15 0.46 0.49 2.05
>4 6 7.37 4.48 12.86 1.08 1.27 1.58 0.50 0.53 1.89
>2 4 15.01 8.06 14.59 1.45 1.29 2.75 0.85 0.9 3.50
0 2 18.45 16.52 19.82 1.59 1.60 2.9 1.01 171 5.12
n , 2 cm/ 1 3 :
10 n =10;M 3 . 3 z
0. 05 kg. 120 d 47.41 % ,48.10 %
3. 61 %. 3 PAHs
O\ , w(PAHY
, PAHs
, 3 PAHs
4 4 ; , w (PAHS)
20 6.8x10 " ,2x10
6.9x10 ° Pa, 0.01 kPa, ’ ' )
3 PAHs ; ’ CHANG
, , PAHs PAHS :
: PAHS , PAHS
PAHS .QOATES ™
( Rd) - 1
n n y
Re =[G % _ZVi - Z(C. X Vi) -
il n
PAHSs.
ZQXM]/(COX zvi) x100%  (3)
j i
3 PAHs
Table 3 Mass bdance of PAHs %
/
d
30 88.54 0.70 10.76 63.51 0.97 35.52 95. 17 0 4.83
60 53.80 0.56 45.64 57.57 0.86 41.57 92.30 0 7.70
120 51.87 0.72 47.41 51.21 0.69 48.10 96. 39 0 3.61
[29]
L b 3
a. ’ Eh
' ' - 150 mv

PAHSs,
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