2015,34(1):37-43 Ko RO R ¢ 2 4R 2015 4E 1 f

Journal of Agro-Environment Science

AYREHEEFEREXTSERTE T ER M RLIER
B UL AR, FER Y

(LIGRIREEE S 5 R A BRI A AT S0 00 %, WIS R S TR BE , TN 3100585 2.4 VTR~ i fiuat, Bt 310028)

B ORAHSEIRATSY T AW T 1 R 2 A T (Saponin ) 4 53175 Y - 3B RM R s A A T o I Al = A S B 5 1 Sl 4
T WS T ST Y LSRN (Y il SE R 25, BB EERR BRI BE D 5 g+ 1770 CAF T HRY: 50 min, TERE A 1F T M 115 SDS
AR PRSI R 2 SDS S M BTRE L 525, MR MR VRN 1 g+ L7 I, SEIBEHT 4<% 88.65%, Lk SDS-TX -
100 52 A BB B 1 16.6 D 2k mio LM IR AT, PRI S , SDS-2 A TF A IR MR AE 5 Bk L rh 17.6% 1958
o SDS-IRAATFA A LR A9 5% B2 i B 5 I T AR RIMR ) SDS-TX-100 & A MR, H2e = yRitkut)a . MR a9 5% 83 5 M 2510
mg kg™ TREF] 1790 mg kg™ o WEREAR K], RAMH S SDS G5, ALREG 3R AL XT3 e L e LR , $ i is e 1
A0 T EL kTl 7 I AR T O e — s g

KRR - S5 Y 3 R AL A 5 SDS; TX-100; LR 575 2 A 1

FE S X53 ERARETS: A XEHS:1672-2043(2015)01-0037-07 doi:10.11654/jaes.2015.01.006

Enhancing Removal Efficiency of Diesel Contaminant from Soil by Biosurfactant Saponin
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ences, Zhejiang University, Hangzhou 310058, China; 2.Zhejiang University Press, Hangzhou 310028, China)

Abstract ; Surfactant flushing is one of remediation techniques for petroleum—contaminated soils. In this work, a batch experiment was con—
ducted to evaluate the performance of biosurfactant saponin for enhancing diesel removal from contaminated soil. The optimal flushing con—
ditions were established based on the principles of chemical heat washing and the orthogonal experimental design. They were sodium silicate
at 5 g+ L™, temperature at 70 °C and vibration time of 50 min. Results showed that under optimal flushing conditions, removal efficiency of
diesel from the contaminated soil was greater for SDS—saponin mixed surfactants than that of SDS, TX-100 and SDS—-TX-100 mixed surfac—
tants. At mass ratio of 5:5 and total concentration of 1 g+L™, SDS—saponin mixed surfactants had a removal rate of 88.65%, 16.6% greater
than that of SDS-TX-100 mixed surfactants. The second reusing of the surfactant solution could remove up to 17.6 % of diesel from soil. At
the same concentrations, residual amounts of SDS—saponin mixed surfactants in soil were lower than those of SDS-TX-100. Three washing
reduced the surfactants from 2510 mg-kg™ to 1790 mg-kg™. Our results suggest that saponin could reduce surfactant dosage to a greater ex—
tent and maintain higher removal efficiencies of diesel fuel.

Keywords: diesel contaminated soil; enhancement; SDS; TX—-100; desorption agent; saponin
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Table 1 Selected physicochemical properties of surfactants
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Table 2 Factors and levels for orthogonal experiment

. SRR
r Bl g g L TELBE/C PR} 8] /min
1 1 50 40
2 3 60 50
3 5 70 60
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Table 3 Results of orthogonal experiment

g AR BRI CRENTY |y B
1 1 50 40 1 41.78
2 1 60 50 2 48.98
3 1 70 60 3 50.64
4 3 50 50 3 51.38
5 3 60 60 1 50.53
6 3 70 40 2 54.48
7 5 50 60 2 46.52
8 5 60 40 3 53.94
9 5 70 50 1 55.99
K, 141.4 139.68 150.2
K, 156.39 153.45 156.35
Ks 156.45 161.11 147.69
K’ 47.13 46.56 50.07
K', 52.13 51.15 52.12
K'; 52.15 53.7 49.23
R 5.02 7.14 2.89

Ex/ 452 B>A>C

PAF A B c:

paLs ABC:

T K RIRAE 81 _E 2% R B AR T K o o ) A 3 22 s K
FIRE— 3 _E 2% R T AR R AP BT % 107 64 B B2 O A 2485 R 3R
Mo



40

RAIMERF 2R EREET B

BAE ., AR 3 IR0 LA HY , H35 B[] X 24 3ok 106 B 19
S IR/, 4 9 B [ R385 =2 ) e A B i A R PG
R(K>K>K;), —SEffF5E B, 1 B S bt 5 PR
i [R] ASE IE n , B—E RS R . ALK
FEIH M (A B4 AT R A2 DR A 35 I i) XoF S it ot B3 1y
ST YIRLREE R B 3 9 R R i K, S i
JIGE 5 298 P4y 552 i S0 R A9 e B O 5, DT i T
X

A 3 A 2 4 AT R A Xt e iE e 3R L IR
A S BRI W EE R 5 g+ L IR 70 °CL 4R
Piita] A 50 min, AR R Ky 55.99%
2.2 BB — 5 PR SR X S e B3t A B B2 Ml

TEHFGE R A F T, 2 25 9 R 22 187 705 4 77) SDS
F1TX-100 47T 50— I B0 A BBt . AAIET 1 AT LA
B, RIS A BE R 7R ) 39 S 4 — e 1Y 25
B A o (LBt 5 3 32 1% 385 o, 795 e IS8 B 5500 5 o 24 2
A W22 5 (P<0.05), FTRESE R N 7EWREE 1 g+ 17
11 S B TR d e S 5 e o N B
JUT LA 4 58 0 8 TR 500 AR R B, A R (o JEL I A
R ERINR, AGRIG H, SDS 1 f% i S I R R A
} 68.48% , TX—-100 [ 45 25 S B2 66.92% , H.
ISR o 3 e e ), LT RV FE R R 5 g L7, PR3

100

[ISDS
3 TX-100
o a -
3 i & o3 (Rl
= 0 1 rt | i2
wf | ﬂ
1 3 >

gL
1 B — 5t Bt Xot Si€ ek BT Bt B 580 3R
Figure 1 Removal efficiency of diesel fuel by single surfactant as a

function of surfactant initial concentrations
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Figure 2 Removal efficiency of diesel fuel by mixed surfactants as

a function of surfactant initial concentrations

LB, 59 g R B 2R L R 31 1 AR, By AR 235
TS VAR Tk B, L RN R B B = A
25 R 1E SDS 5 A R o 5:5 R EE N 1
0 Pl i S SR R O S5 T S G B v
88.65%, 4yt SDS-TX100 F1 TX-100- 2425
T 16.65 PF14.81 NE A
2.4 R Bt 370 Y [E]

S gy - BRI , 0 BRI AT S A AT AR

50

1 2 3
Iel P YR

B 3 (5]  Bxet S i Bt B B 32 0

Figure 3 Influence of surfactant reuse times on diesel

removal efficiency
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Figure 4 Effects of washing times on surfactant residues
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