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Abstract: Three types ©of typical soils (fluvo-aquic soil, cinnamon soil and brown soil) in Shandong
province of China were selected to simulate the longitudinal migration process of polycyclic aromatic
hydrocarbons ( PAHs ) in soils by indoor soil column leaching experiments. Biosurfactants
rhamnolipid and mnonioni¢ surfactant TX-100 were used in the soil leaching experiment, and the
content and composition of PAHs were analyzed after leaching. The results showed that fluvo-aquic
soil was the most favorable for the longitudinal migration of PAHs among the three soils, while there
was no significant difference between cinnamon soil and brown soil (P>0.05). PAHs were mainly
enriched in the surface layer of the soil column, accounting for 39.00%—60.00% under different
leaching treatments. The presence of surfactants did not affect the favorable downward migration of
low-ring PAHs, and the residual rate in the soil was 14.33%—38.52% ; Without any surfactant, the
residual rate of the high-ring PAHs in the soil was high, ranging between 79.67%—92.47%. The

longitudinal migration ability of the high-ring PAHs was enhanced at 3 times critical micelle
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concentration (3 CMC) of rhamnolipids and 2 CMC of TX-100. The residue rate of the high-ring
PAHs in the soil was 28.95%—35.31% lower than that of deionized water leaching. At the same
critical micelle concentration, the leaching rate of PAHs by TX-100 treatment was higher than that of
rhamnolipid, indicating a better leaching effect of TX-100.

Keywords: polycyclic aromatic hydrocarbons, leaching, longitudinal migration, soil type,

surfactant.

Z I J54E (polycyclic aromatic hydrocarbons , PAHs ) &3 1) IZ AEAE I R A ME B MG e 2 —, B
A VTR B0 BOR AR REME " PR A 2 i R B, 36 LB AE 1976 AR4R Y 129 Fhe i
S BA D GRAAT 16 Fh PAHS™

+HUZ PAHs S5A LTS Y EEAEE Y P9 R PAHs #F A + 585 ATl 3 5 SORE A
FEREAR IR 2, PAHSs 76 +3Eh i iE R 56 b4 T e 7 Hse & A7 P AHSs ifF A 485 1T o+ 30 bt
TR PAHSs (RIS, il i Sl A v T 9 5 2o Ak~ W Jot (2 1o 335 M 77 ) RB A it G 4% TP T RS T
Bhik A HHEREE A S0 3 A LTS Y i B B R AR R R i i R R

WFFE LI, RITEVERIBERS 2 PAHs 76 138 b IS A7 o, H S ma A B S5 ammiis 14k 77 Fh 2 vk 32
F PAHs H Bk AT " B R SR MR PAHs S84 HL75 Y W78 + Ha B A48 41 1o 5 i £ 7F
J'& 1RO IESE AH KR 3 22 4R i A R THIE P AU X0 g b AN B T LR PAHs DA B R AT RS20, ELXT
FEAS ) 28 700 3 1 3 M 500 o 38 PAHSs G\ )3 B 52 M SR B9 95 B8 A0 L.

Wt 48 R AR AR BT 1Y 3 Fh2E A - 58 S8 T PAHSTE T IREREE (I AR, W]
i HIE ST PAHs YGNIRIERE AT WS RG] PAHS {5 4409 38 HAA F 800 52 S0 I AR 525k
FHZE N LA RDE S50 BN 5 e 3 PAHSs G\ 28 10 2 , v A AR W) R B 12 i M 500, i 5
HXIARIZER L4 16 B PAHs RUMIERICR , IR £EF PAHs MUFREAT A 2 (LB IR F1 =%

1 #ES 5 ( Materials and/methods)

1.1 SEEbrRt

PR R E K H 4R (0—20 cm) i 1= 48 = FIAF SR 20 B B A 7 5 T 0T 5 T 3V
i BE - BE AT 5 3 H X B A sduge FH 398 50 Bk - 56RE & b Som sh i sk s , TS 3t 2 mm 7.
3R LR Y PAHs £ BRI R (156.33—179.13 wg-kg™ ') , #0400 % . AR+ BBk v R
I E 278 SCRR[ 12 ] J 85 IR 1.

F1 LR

Table 1 Basic physical and chemical properties of the tested soils

Bk ﬁﬂ}ﬁ Eﬁifﬁ?'fi 1515%5(@? 15';!5&@13 FIKER

Soil type Organic n_lzlltter/ Avallahle_ 1N/ Avallable_ 1P/ Avallable_lK/ Moisture pH
(g-kg™) (mg-kg™) (mg-kg™) (mg-kg™) content/ %

1 Fluvo-aquic soil 8.83 199.00 29.45 96.80 3.77 6.10

#5 + Cinnamon soil 17.66 115.83 9.42 71.2 3.65 7.35

Fi39E Brown soil 17.48 93.43 63.17 98.6 2.30 8.23

PAHs 1542 4 1 il £ - U 5 5500V T 0 591 25 S0 1 — 2 1 b 48 - FA SR S b I A —
HEVETE LIRS, ENEE AR 2 L E Y (PAHs ik 1000 pe-ke™', 15 4Rl G 3 16 Fh
PAHs % W38 2.

1.2 SLE Ak

WU SIS B S S0k [ 131, R 10 em i.d. x40 em ZFE HEAT RIS SZI0 , 2 RSB N W F A ALk
G 1 5KIE4E, 150 ¢ AP B 5 BAE IR AR 1 18 A 20 em (29 1 kg) BWEIE L, 504 Z(H LWF
SRR 2 2 3 BN 4 )2) B2 Z R 1 RIEAR, A AR S] REE R SE A 600 mL
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FEF KU A EREE L A 3 em (29150 o) 159+, 52, 76 1 5k 4R, J1-7E )2 2 em
(27100 g) %315+ LABT 1754+ PAHs $£ K& 12k,

F2 MG SR LR PAHs 95 R (pegtke ')
Table 2 Contents of PAHs in soil before and after pollutly by diesel oil (pug-kg™")

J§+ Original soil 1544+ Contaminated soil
PAHs e RS (2 "+ (kS 2
Fluvo-aquic soil ~ Cinnamon soil Brown soil Fluvo-aquic soil ~ Cinnamon soil Brown soil
Z(NAP) 14.67 10.23 ND 82.60 90.73 89.93
JERS (ACY) ND 3.43 ND 76.23 81.60 82.08
JE(ACE) 16.37 8.27 ND 53.20 61.62 46.48
%i(FLU) ND 9.03 14.07 44.62 30.97 41.03
4E(PHE) 101.00 82.13 107.67 428.22 372.57 347.70
B(ANT) 16.70 17.17 5.37 49.60 49.15 33.10
PEH(FLA) 7.37 16.80 7.80 34.52 19.28 27.63
EE(PYR) 3.13 5.10 ND 86.32 79.40 81.23
3 (a) B (BaA) ND ND ND 21.23 26.75 19.87
Jifi (CHR) ND ND 7.70 22.85 31.68 26.73
I (b) P B (BbF) ND 2.47 ND 19.37 24.57 31.60
A (k) B (BKF) 4.27 3.63 ND 15.48 17.12 13.88
#3F (a) B (BaP) 15.00 20.40 1.10 56.00 77.40 41.10
Tt (a,h) B (DBA) 2.10 ND 3.43 12.27 17.73 17.68
I (ghi) IL(BP) ND 10.70 9.20 51.15 62.40 68.48
BliFF(1,2,3-cd) B (InP) ND ND ND 28.07 43.85 30.93
> 16PAHs/ (pg-kg™") 165.94 179.13 156.33 1081.72 1086.82 999.48

TEHRA: W3 TG 0] R AR AN A 2 R T W57 i H38 X-100 ( TX-100) , XF 3 FfA [a] 8 AL 1) -
SEHEA TR UE S0 25 AR BT 25 85 1 K A3 nt i A 48 - FNAE AT E (245 C control \H control FlI
Z control ) ; I E 1 CMC 2 CMC 13 CMC ¥ 2 1Y FRZA=HEAR F1 TX-100 43 56 4= 48 + FNAE e Tk g
(435145 RB-C1.RB-C2 RB-C3 RB-H1 ,RB-H2 RB-H3 RB-Z1 RB-Z2 1 RB-Z3;TX-C1,TX-C2 TX-
C3 . TX-H1 [ TX-H2 TX-H3 TX-Z1TX-Z2 F1 TX-Z3) . 2 L XoF 17 e i) 4 B 8 VR A7 b e 2 36 342 i ok
JEHAN 3 mLemin~' JRIEIEER B Ik AR Oy BTSSR TS ROWIES RS B E Y 12 h DIFET
F ARG R AR, s Y B RS A RN ARG R R TR S A 2 mm A A4
WEIANEL.

1.3 PAHs FJFRECRITN 2

PAHs $2BUFIEL T 55 2% SCHk [ 14].16 Bl PAHS 1943 B A R FH 5 S50RORR €6 13% 48 Ah 5 e A6 T 1
ERIX (HPLC/UV-FLD) 773, B ACY 41 15 Fh PAH ¥R FHZEGA M 25, A58 A 42K 5 wm, i BhAH N
FHBE—7K , A 1.0 mL-min~"  FEE 40 °C |, EFER 20 pl.

1.4 B Rk R4 il

BEAHT 10 AFE S RIS B I0bR AR AT RE S FRE S AT RE. 25 AR TG B AR B S PR Y K
MRy 0.09(BaP)—2.26 (ACY) pg-kg ' i% I ik BRZE MR EAR SN CFIME N 54% ) , HE PAHs 1101
RN T 83%—124% 2 18], A THE S AR X AR AE IR 22320/ F 11%.

1.5 #daaba

SIS AR R FH Microsoft Excel 2003 F1 SPSS 19.0 Gt it 43 #r #4F- kA T Ab 3 VEEI R H Origin 8.6. 7 UE
RIHHHAE SR 15].

W BB A KL WIER (%) = [ (mg—m,—m, ) /m, 1x100, Hrt m KIEFTTG Y+ 0 Y PAHs & i
(png); m MIERHEREF Y «PAHs %5 (peg) ;m, SHRIEEEE Y «PAHs 5 (pg).
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2 5 59718 (Results and discussion)

2.1 WEESRTS Y PAHs B 54K

WRIEJE V5Lt PAHs fO& 10026 3.1 2% 3 AT, 3 R A - e 2 R W) 4 F ik g I, 75 Y + PAHSs
R PIREAT S T - FETC RN R (R BT K) AT B S ik A is e £ b X PAHs IS i
SEMRTERT Y, (PAHs 7519 48.28%. [RZEMEARIRIE A 1 CMC I, kI8 J5 X | PAHs & it -5 Jo 2 G 4 55 ik
PG 2252 (P>0.05) 5 BZSBEAS W 2 CMC F1 3 CMC B, kg R 54+ 3 PAHSs (&8R40 3F
K ZIPRUEHT Y 37.53% 1 31.11% , UL BHZEA W2 36 M 700 ( BRZEBENR ) 400 T, LI S o o 3 e s, ik
U855 Y L PAHs & abERAC, X5 38 PAHSs Zh )R8 A2 HERCR B XY TX-100 ¥R 1 CMC i,
WIEE T i Y PAHs fO& 2 HIKIERT X, PAHs & 510 36.58% , 5 JC 5 11 15 PR 71 Ab BH 2% 5 L 2%
(P<0.05) ;TX-100 ¥k 2 CMC Hi1 3 CMC B, ki85 5 £ 0 X PAHs A% 1433008 5 2000 08 1T 1Y)
28.19%F1 29.75% , & 1 i 25 B % ( P<0.05) ,{H TX-100 3} 2 CMC 13 CMC B J¢ i 9% 7 (P>0.05) , i)
B TX-100 ¥R EEA 2 CMC B b B8 5050 CL 35, P v LI AL e ok TG P S (3R

£3 RS PAHS 18 B (ueke )
Table 3 Contents of PAHs in the polluted soil before and after leaching( pug-kg™")

WRIERT WMIEJS After leachin,

ig@éﬂ ?AHS,%%Z @ﬁij . Eﬂéﬁg; / i TX-100
Soil types A leaching RHTK 1 CMC 2 CMC 3'CMC 1 CMC 2 CMC 3 CMC
2—3 5% 734.47 250.83 239.00 185.00 150.94 188.00 133.00 140.24
4 3% 164.92 122.96 116:75 94.37 74.58 86.75 73.37 76.58
W+ 53 103.12 82.16 72.28 68.02 59.46 66.28 53.02 57.46
6 3% 79.22 66.33 64.69 58.56 51.56 54.69 45.56 47.56
¥ «PAHs 1081.73  522.28 . 492,72 405.95 336.54  395.72  304.94 321.84
2—3 686.63 26329 |\ 238.07 192.33 173.77 192.07 161.33 168.77
4 3 157.12 132,37 124.22 101.15 91.42 105.22 79.15 83.10
W+t 53 136.82 119.09 110.00 96.22 87.70 95.00 79.22 82.70
6 ¥ 106.25 98.25 93.95 82.13 73.23 79.95 68.13 69.23
3 xPAHs 1086.82  613.00  566.24  471.83 426.12  472.24  387.83 403.80
2—3 640.33 242.25 233.10 180.15 150.00 122.10 135.15 145.24
4 3 155.47 130.55 117.65 90.08 71.75 90.65 66.08 71.40
e 530 104.27 91.28 84.88 70.38 62.15 75.88 58.38 61.00
6 99.42 91.64 89.93 74.32 68.03 81.93 65.32 66.06
> ¢PAHs 999.49  555.72 52556  414.93 351.93 370.56  324.93 343.69

o AR Y P X (PAHSs Y7 i A 3R 1T PR v R Y AR Ak 5 I A AR U AR B ok A
AR S AR R E TS Y b Y PAHs B9 4 i 2 WK IE AT PAHs B 8 Y 56.40% Fl
55.60% , = T R0 Y (PAHs BY5REA WF5E R W] PAHS 78 58 b 13 B4 38 A O & B T H A e A
A RO A LIl - RSB o rh R R I ML R T PAHs BYIETE A LT o e Y 1 4
XF PAHs [ W JFFE I [ 5 5 04 5 AT RAAIR T PAHSs B9RS E'S A8 = Rk A HLIR & & A, 1
T X 35 PAHSs BYWRRFRE S48+ 9, PAHs 7E + 3 Y9N AT AL E 08 55 . 48 pH [
SR 1 HE PAHs QA AERS AT A0 5 — B N 2, BEARSE T BP9 & B 2 SRR ZEAE pH (T AR AR 19 15
BT BT IR b AR I HAE RS RE ST, 3 3R PAHSs 3% pH {2 M 78 VAR BUA R PE S5 e i o ) i 75
AEJT, M pH (ELREAR (FRYE 254 ) XA A2 sV O AN I 4 .5 .6 RS 38 PAHs Jo—BilSh R
pH {E A3 I E AR AT 2 i H A AL 6 77, HAERRPE 1 b = 26 PAHs AN 1] 1B 4% g 07 3 5 1k ]
b B - AR AL S AR, S KR, pH B, 280 2R 28 B FH AT fE 28 i 3% PAHS
P ae h 22 SR AR AT, £ A e+ sk B X (PAHs W& B LR E 257
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(P>0.05) , i 75 4 A 008 w8 b ) 35 o 3 | DA RH ) s + AR S AT R T PAHs 76 3P i g m)
TR AN E S 5T & B, 38 oA MUY Y 0 0 B B A7 2 R S ), LY Y (R 4 B 8 BE 2
FLA A B3 P AT HE B B S
X} PAHs B4 3 B - 88 J5 15 e P 28 IEE R & i W TR (P<0.05) 48 - FiAR ik uE Je
e A YRR AN+ W35 (P<0.05) , ] H 2 kU8 J5 25T (ghi) JEMEIIE (123 -cd ) BE 75 & Y BRI 44
O RIREHE B (P<0.05) MR, 6T 3 FPSH ) 558, Y M R BUINR SRR B R B () AR 5 T 1) +
HERERIT RS
ANFIFR%L PAHs W5 775 e + i f05% B R a0 & 1 s T 4, 2—3 3K PAHs kg e 7ET5 % +
HH R ER B R I S AR (P<0.05) , ik IETT I 14.33%—34.54% ,4 ¥ PAHs bk U8 BT 1Y 44.49%—
74.56% ,5—6 & PAHs K 3E )5 A0 5% B8 R W& & T 2—3 38 PAHs (P<0.05), F ik IEHI A9 51.54%—
83.73% ; ZEHERE M 1 CMC B, 5 31H1 6 25 PAHs B95% B K539k 70.10% 1 81.66% , FRZEREAR N 3 CMC
i, 5 BT 6 3 PAHs AU BR300 57.67%H1 65.09% , 25 85 T /K K IE SR (79.679% %1 83.73% ) i3
1498 (P<0.05) , UL ER PAHs OGN IER RCR AN 8022, (H B 3 CMC ¥R R A3 Al AT e ik H
16 HIEP RN TS ; TX-100 24 1 CMC I 5 2RF1 6 R PAHs (1958 B 853 50 64.28%F169.04% , 5 2=
WIS 1 CMC B AH HE 3% B 28 5 3B AR ( P<0.05) .24 TX-100 4 2 CMC B, 5 3R H1 6 BRPAHs 195% B8 45051
N 51.54%H1 57.51% KT 3 CMC #kBEmE 5 BRA1 6 BRAYSR B R (55.73% 1 60.04% ) , K 7] 1fs I ok ke J3g
B R ZERE IR AN TX-100, TX-100 WRIEALBRS 1358 Fh i PAHs (195% B4 R4 M18 00 P AHs D\ 1] 3 B8 (e R RE IR o
WA ALTS Y R IE RS bR 2R T MR SN, IR 5AE DL A B PRI O MR BT R, R
TG PEFNT - 398 PAHs (9IR0E 3R 5 HAE BE K 73 BE R (K, ) 2 ARG, M 300 PAHSs DI 118
8 B I A%

100 - A. #) t:Fluvo-aquic soil 1201 B. #}+.Cinnamon soil

1 H control
RB-H1

100

80

Residual rate/%
Residual rate/%

401-2 a

XRXK

LKL

20+

Ll L
XX

= DXEH 0
6-ring

2-ring

[] Zcontrol  C. ###fBrown soil
E= RB-ZI
7 .

Residual rate/%

2-ring 3-ring 4-ring 5-ring 6-ring
PAHs

B 1 WIS PAHs fET5 Y+ P g sk R
(T XA [ I AL B 35 e - A [RI R4 PAHS [05R B 283EAT 5 22 90 # , S BARIR] 3R 2 50 AR .35, FREARIFROR 22 50 3
Fig.1 Residual rate of PAHs in the polluted soil after leaching
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XA AR, B TR ST 2—3 3R PAHs RIEJEETG e L R R 5+ o E 2R
(P>0.05) ,4—6 ¥ PAHs 5% B3 % i 25 5 T8 £ ( P<0.05)  FEk= 552 058 K B0, 2% 4 pH A 7T 52 )
PAHs FOZA 1 3B RS AT A, pH {E 3 01 BE fE 34 3R IR 3F PAHSs AOSE RS IERE 77, pH (R FA AR DU 58 R4 0F =5 2R
PAHs M\ 38R 2 n) RFR G T AL ] £ pH (A HE + FAEEIS, ol feJe S 80w £ P S T e I3 m i
TR JF A AR AR R PAHs (158 R R B 2 1 T P R AR A R ) 2L, AR B AIRER PAHs f5 Gk
TS PER R T T8 (ET5 e T rh 3R B 3Rk 14.33%—38.52% , i 30 PAHs [T RE AR 2%, 6
FETEVE R I AE TS Y2 - A ER B RN 79.67%—92.47% , ¥ B PAHs 1E BLZEBEE 3 CMC 1 TX-100
2 CMCHT Ik 8 SR A7 B S 2 v, 75 4 + i 36 PAHSs 5% B3 3 5 25 85 1 /K Ik % I A LE R IR 28.95%—
35.31%. FEAAR R M TE MR S5 A T, 3 B Y B p sk R B AFE — 2 I 25 5%, 48 - FIA I 2 ] 22 S 48
/N IR HE PAHSs AO5% B R84 T
2.2 FRETEHERIEIE T E PAHs Y\ B85 1500

WA BT £ Y (PAHs S oA WIE 2.8k 3 A IR T b Y PAHs A& R
JEIRPE RIS, 45 1 )2 3 PAHs & 5 +4F PAHs S5 19 Ho 0 % 75 (39.00%—60:00% ) . %t T
W, BZEREIE U /900 1 CMC .2 CMC 13 CMC I}, kg8 ok £ X PAHs S5 55
FIKIMRUERT B 89% .57.20% F1 41.50%.TX-100 43514 1 CMC .2 CMC 13 CMC Ay k38 5 3035 1% Ak rp
> PAHs &0 2 22 B T /K R BB N Y 62.54% (37.46% F1 41.07%. Vi WY B 25 NS ok 35 5, % PAHSs
FIGN ) TR AR HEROR BT, TX-100 76 2 CMC SR IERSCR 800 0 T4 e AR R, 258 oK 5 T i
I 12 PAHs &8 03 m T 1 (P<0.05) , BZEBEAE I B 43000 1 CMCOF 2 CMC I, 3 RS R B0I6 T
+-H PAHs F 8 T0 i % 255 (P>0.05) , FAMENRVR Iy 3 CMC B 80E 7 - PAHs S R E LT
5 + FIRRIE (P<0.05) . TX-100 434 1 CMC .2 CMC F1 3 CMGH, ) + 4535 7 + 7 PAHs &# &K T
5+ FIEEE (P<0.05) , 4 + FIAE AL I + b e i 22 5 (P>0:05).

(a) #]1-Fluvo-aquic soil (b) #j+-Cinnamon soil

300 [ ]C control [_1H control
YZRrB-C1 300k VZJRrB-H1

250 F E=RB-C2 EIRB-H2
XJRB-C3 RXJRB-H3

S0l TX-C1 2501 a TX-HI
B TX-C2 BRI TX-H2
W TX-C3 2001 XN TX-H3

W
(=}
T
W
(=}
T

—

=

(=]
T

100

w
f=]
T

Content of the total PAHs/(ug-kg™")
Content of the total PAHs/(ng-kg™")

w
f=]
T

196%6%%%%%6%6% % % e % % % e

f=]
[

1 2 3 4 1 2 3 4
Layer Layer
(¢) ##3EBrown soil
350 [ 17 control
V)RB-71

(%)
(=3
(=}

RB-Z2

=
RXRB-Z3

[Se]
w
(=}

—
w
f=]

—
(=3
(=]

Content of the total PAHs/(ug-kg™")
)
=3
(=}

W
(=}

Layer

B2 AEW SIS EIE S 11 PAHs B S &
(T « XA TR I S A B B0 1 )2 vhok R 280 & 1 AT 7 220007, TR R s 22 e A 2, TR RIS R 5 52 )
Fig.2 Total PAHs contents in the cleaned soil under different treatment
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WU BT I L2 PAHs BRI AFAE 22 52 0 T 4 kg e 8T % P 28R FE L3 b i
A RIS RCR S, A IE (a) EEMIE I (ghi) JERI IR IERUR 5 22, & B AR LB/ X T4 £ Ak
e MR BT TS 2B A R AR R, I (a L h) ORI (123-cd) B AR RN,
SR E 3 R S R A T P 2—3 3F PAHSs S B RARECN B, 5—6 PR A AR LA X AN KR
WFgE il > A 3 i) PAHs 28K AL 1 2 Ak 5 R 5 9 57 58 4 b, Bl AL R[] 4 1 i A
Koy B3I PAHs A9 T8I 33 v S80S 3RLL B PAHSs A H Bk 25 F W AR 28 25 40 3 1 3% 1 5]
(FZERERR ) Al B R T PR ( TX-100) 7778 9 250 F 583 i+ P R A3 8L PAHs (& it 5 258 F
FRIRUERT A ELREAR T 56.60%—92.84% , i A 5 Fh 2 1 115 4 57 44 PT A 38 A2 0F PAHs AN )3T 5.

2.3 FAEIEPERINS PAHs WER A5

FMIEPERIGT PAHs WhERAGF2 M UL 3560 F £, 58 F K& T PAHs WhIER K 37.51%, 2=
FEREM 1 CMC .2 CMC 1 3 CMC B}, PAHs #KUE35 51108 41.83% .54.35% F1 62.99% , PAHs (1) 18 2K il
FL 2P W I Il A T oA ¥ 82 199 T TG 5 0K TX-100 24 1 CMC .2 CMC #1 3 CMC I}, PAHs k38 3873 51 o
54.53% .66.49%H1 64.61% ,7F TX-100 & 2 CMC i PAHs I8 E 85 % T48 -+ Rk | Je 88 7ok 544
T PAHs 38R K T 1 ( P<0.05) , 5351} 24.829% 1 24.13% , ¥ = FIAZSEAT X M+ A WL & &
o, A LT 25 ZUE B - 3 PAHSs 28 SO 2, I8 —38 50 nT B 45 4 5% B A S MELL gt A= 0 R L+
pH A £ FAZHEAR, pH FEARRESEIE S 38 PAHs ] BB TR, L B PR A0 T i kg R 0 35
T8 - A HE (P<0.05) i i Fi 22 5 A JE R AT 6 2 3% pH A HILTE R Fe 22 Fh R 28 0 52 R ). Rl 2=
BENEFN TX-100 ZbFE T, 4 + FIARIE PAHs U8R ICE 325 5 (P>0.05) o (HFHIK T + PAHs WRuER. &
PR UL, HR RN R U T, TX-100 % 3 PAHs AYMIER & T RZSBIE AL B 560 TX-100 B A7
FIF PAHs BIDN AT W BRHVE S5 M 1= 4 v PAHs VA7 iR B Ak 5 A5, 38 v 5 BT 10 280 R
S E AR PAHSs ££ -5 i 0 B RE 0. 2 1 P R ATV L HERE A B EE A B Y PAHs &R
BOTEL B PAHs AOIEASAT R AR o 2 2 Ik 5 2 B i 26 1 5 50 LA, R BRE 31)  HE WLJT H
PAH £ R A% 2 3 v 3R DS R 0038 5 T 1R M A LT G Wtk AR P, a4 A 1 458
T BILTS e B S SR B K 35 b, SR TTAT BIL TS e A 4 v SR R ] st T 2 79 B 408 e K - 45
IR ZETE 5K T3 SN HLTS Y T e SRR A HLTS Y ks M A E RS ) 3 b PAHS Al A2 3
A AL 2 T A 70 P O B FHT S 3 TG 2 790 1) 5 e I 8 A ML B I, R 7S B8 T 04 2 70 140 5
XSRS + 3 PAHs YN TERE AT A AR M 4 k.
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CMC EH3¢CMmC
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Fig.3 Leaching rate of total PAHs with different leaching surfactants

A BTSSR 2 G BN B P A S 2 T R SR I R AT AR K
TSR ST, S BLTS B A I TR B T AL TS G I - SRR b it W, 1 gk T2 1 35 1 70 i
FRW, SERA LTS DR E FIIT A W 5E A B, SR IS PEFRI X PAHSs \PCBs SR S5 A ML A 1
VEF, FUAE IR S5 5 2R 06 MR ok 3 A G250 AR 5 v, A 2 T M) (BRI A e o ok 3



1552 B2 5% 1k

pS

37 %

g, X R PAHs A 1ERS AL RSO R T FRAEBEAR VR EE R 1 CMC B, 5 581K &4 N2 PAHs
EBRCRTCR 25, MR T 1 CMC I, 0 445 rh PAHs 9\ )il 7% 41 #2505 2 Wi 1 ik, ] fig
SRR EE (1 CMC) T 1 R R B A DL BT B, DTS BRI )3 M AT, JC T B AR B &
FIBEEVE , 1X 5 Gamerdonger 25! FUBIFFE 45 AR — 2.

3 %5 ( Conclusion)

(D AFMRIEFRT, X (PAHs FEEEAE TARIZ, BB E B0 & bl + 2 8RB 3 in
MM FEAIARIR PAHSs 764 JCFR TG PRI 4 T30 ) ) N8 i = 36 PAHs 762585 F 7Kg i B iR
{E7E B 2SR (3 CMC) FT TX-100(2 CMC) T A A & A ik H gk 1 1745

(2) A=W G PR (BRZEHERE ) A BT | i A ok B2 B g, X PAHSs 7E + 38 1) i 3% i 2 i 2L
ST BB FFRME MR (TX-100) AR X 3 RS [FIZEA + sk U8, 76 2 CMC #REE BT PAHs 75+
Ferb Y\ IR RS AE AR O BA ., P i LI S e o ik B T B I 2 5OR 5 TX-100 558 B 2R 0 il o)
PAHs 7€+ 3P Y\ )i B AL HERLUR AT

(3) - 38h PAHs (R TE 332 T3S AU SZ 00 i 155 A R T 38 b PAHSUZA )8 |3 Fh2fs Al
+ 4 PAHs BT RS RLAEZRAL.
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