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Abstract: The remediation of pesticide contaminated sites is complex and challenging. In situ thermal desorption is an effec-
tive remediation way to remove organic pollutants in contaminated site, however, energy saving is the main improvement
direction. In this study, an in situ thermal desorption device based on low—temperature heat conduction was built, and the
remediation effect and influencing factors of low—temperature heat conduction on contaminated soil from typical organophos-
phorus pesticide sites were studied based on natural scenario simulation. The results showed that the contents of parathion,
phorate, terbufos and ethiphos in the tested soil were 63.80 mg/kg, 555.0 mg/kg, 110.5 mg/kg and 7.3 mg/kg, respectively.
Compared with the remediation target value, phorate and terbufos exceeded 41.69 times and 54.25 times, respectively. Under
the condition of leaching simulated groundwater flow, after heating at 95 C for 20 days, the removal rates of parathion, pho-
rate, terbufos and ethiphos in soil reached 89.03%, 99.05%, 98.82% and 97.26%, respectively, which met the remediation objec-
tives. After 30 days of heating, the removal rates of the four pesticides exceeded 99.90%, which was lower than the detection
limit. The heating distance significantly affected the heating effect and the removal of pollutants. The heating rates of contami-
nated soil at 5 cm, 10 cm and 15 cm from the heat source were 6.67 C/min, 2.22 C/min and 0.13 C/min (in fast heating
stage), respectively. The average half-lives of the four pesticides at different heat source distances were 0.29 d, 0.51 d and
0.98 d, respectively. Through material balance analysis, organophosphorus pesticides in contaminated soil were mainly re-

moved by thermal cracking or adsorption after extraction, and the part of organophosphorus pesticides transferred to the aque-
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ous phase was only 0.002%~0.211%. At the same time, after low—temperature heat conduction treatment, the migration of dif-

ferent types of pesticides at the soil-water interface showed great variation. Among them, parathion and phorate were more

easily leached out, but they all met the Class Il quality standard of groundwater. The experimental results and parameters can

provide technical and process reference for the actual in—situ remediation project of organophosphorus contaminated sites.

Key words: heat conduction; organophosphorus pesticides; in situ thermal desorption; contaminated sites; remediation;

leaching

+- 515 G H 25 iR Ak e E R ), R HOEAE T
TG SR T AL 3 AL ALK, & 2% Tl 5 Y is &2
SRR FRE A 25 47 50% L oA AL
WiAe 2l A8 H 2006 4Lk, BB X IR A R i A
PLBE A AP SRR A 25, (R FEAR 25 A RN AL = S B
T AR PN A R, S0k - SR MR K 1 R v
TEMFEE 7= K AR 2575 Y b, R 2%t 115
IR 05 Yt Bl HoA R Rt R T
TR IR M AR O A R AN A SRR
R, X A A f B AR S PR i A R, [
R R[] [ AR 2475 e S i BB R R P A R
Pk o

JE AT A8 o 4 A S — ol 2ot o A4 - AR il 7
W S FE R IR AT 46 P Ab B G + M08 2 5 ik, AL
ARG 0 A PSR B 5 A S TR I A5 i 2 3
e B AR B T RO R 22 1B 5T AN S
MW PG R R Y AR 23 R AL R
SR AL G AN AN R AR A AR REFE AR HE U =
F14) i !, R B 2 A 8 AR R A A Al HE AT Ak
TV, R T TR SR AR B A B DA A L i 5k
Bt o AH EG I AlOA T 2X, 78 i $R R K BEFE 5 T
AL FIECR T H R R R R R
FI RS IAE T 7 SO A5 Yo X3, 55 f v T 3k
750~800 T, H i J5 7 $0E B S T8 28 51 O 44
TR Y R R 200~350 T, H oA AR UEFHECR | 1/ b
TR A i Sh A A A T LR Sk T K R
Ko BTN AR B A X AT ) S 7 A BB AR S r
REL IR, JHC A v I BRI B S 100 °C, 5 FH A I B 1l
k1 80~100 T™ AR 1) HaL BEL AN A1) FH AR B340,
FL B A AR RE DA R HEA T IR, s A TS e b
Hby, FLUIE T 2 A T AR A A B R
IRy AR TS Yoy DA B ThT A, [T 4= 406K 4 2%
I BRI 15 Yy (R ANE T iR K
TR (AR T 107 m/s) , i HLE FH A5 122K 1
FrKRE T 20% , RIS FH 232 BR™ . Rtk 1=
R T A ) SR S T T A B AR R R
HRBEIR T, B ABBFER B A R o A WFFIESE, Y
M — o RS, FHE X E R SOR M 2 T AN

M R RS SN T R G Ml A TR BEFE S AR, TR
WME S BAn &0 T, LA BN S8, 1R i g
A ORI 3 et BB AT, 2 SE IR REAE SR (B
15 1 OCHE

B X R B0 B AR AT v BB AE e B HE TS 1 [R) R
Yo iy 02 —Fh i Bk A, Qo S8k 100 C
J& , SR T b R A R, S R AR L D 2R A AR ST
BT T — i 0L A IR #0728, FHFIFSR
T 52 HAFFE L T KL sh 25 15 4 L 3Ef
LA L BRECR , B E R T AR T
AR 2415 G T 1A 52 Bk, IR OCHE IR R, 4R A
SR, RIS gt i o R B 5 T AR PR g,
ARG
1 #wREFE
1.1 XEZ%R

ARSI s B ARG LA 1, EEALRR I B K
UEHIK R G IRIERSE R G MR RS RN
R b PE R 245

[ 4]

A Fii i

i I G R 1

1@ o A it

L) % b
Bl A E R G B

Fig.1 Schematic diagram of thermal desorption device system
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Fig.2 Temperature change of device profile at different heating time
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Fig.3 Temperature of the different soils from different locations
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