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Table 1 Main physical properties of soil samples in superficial layer

KX p/(grem?)  pl(grem)  pf(giem) e 0/% S/% pH
GO1 1.85 1.40 2.75 0.97 32.6 92.0 7.40
G06 1.83 1.36 2.75 1.03 35.0 94.0 7.86
G09 1.91 1.52 2.75 0.81 25.8 87.0 7.15

E: p JHREEE, p N TREL, p NARIICE, e LB, ONBTEEKAR, SR,
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Fig. 2 Probe-type thermal conductivity measurement instrument for soil samples
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Table 2 Concentrations of contaminants in soil samples before and after thermal desorption

B AT R IR  40 (me kg ™) FAJBE BRI T 540 (mg kg )
SRR TR it N R A(mg kg ™)
GO1 G06 G09 GOl G06 G09
S 0.05 3.56 ND ND ND ND ND
A 0.05 1.48 0.39 ND ND ND ND
i) /% - — A 0.05 5.29 0.35 ND ND ND ND
A-—HR 0.05 8.50 0.07 ND ND ND ND
1,2,4-=H% 0.05 7.41 0.13 ND ND ND ND
IETHK 0.05 3.27 0.07 ND ND ND ND
EPZR 0.05 ND 0.06 ND ND ND ND
AR 0.05 0.44 ND 0.60 ND ND ND
=G 0.05 1.31 ND ND ND ND ND
=H 0.05 6.03 ND ND ND ND ND
AIMFEC~Cyy 6 7 15 19 ND ND ND

E: NDFRRILTG QR TG T BR

®3 ABRMEEDRXFNRNESS

Table 3 Particle size distribution of soil samples before and after thermal desorption

URLIT 870 50/ %

LR Rk
s X sk Rk Gyig A iy SR A Gtk
<0.005 mm  0.005~0.075mm  0.075~0250mm  0.250~0.500 mm  0.500~2.000 mm
GO1 30.6 62.9 6.5 0 0
R BT G06 34,0 64.8 12 0 0
G09 442 55.3 0.5 0 0
GO1 14.4 60.8 24.1 0.7 0
BRI G06 12.9 60.8 25.1 12 0
G09 14.5 63.1 215 0.9 0

PR KRNI AR AR A A R A R BABERR S 5 ARG B AT (AL IR ) bR
SR LN 3 s . SIBHERTA EE, GO1 Al GO6 [X 5k - 58 Y 4 S 27 P B IS 186 K 7.69% Al
3.8%, i GO9 X Il I F A LR G AAS N - S BEARTE 1.4~1.5 W-(m-C) ' AU A o X FAB3E BT
B T R AT 7 22000, A5 BB BT 5 S R S 2 L F=2.989, I T AH I ik 3 PR K
- (0= 0.05) TG FE F = 7.709, X ULHIHBRET S TIEM R SRR E 2R

TEAS 7] 22 WL 285 BE RS FNR BE 09 26 R, S BB BH S 5T 2 5 7K 36 R 1.9%+0.2% (1) - SR i #  3%
BERE (AR R 2R & 4 Bt 7R o MR AT, 7 10~90 °C LN, 3 AN IX IS0 BICIR 25 F R 90K 28 1 3%
(R 0 T S5 1A i R BEE 1 T T K . X 5 HIRATWA 2807 DL R BRIE % %519 (B 98 45 1A L. 43t
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Fig. 3 Thermal conductivity of soil samples with same
physical properties before and after thermal desorption

4 ABRMEITRAENASREEL
Fig.4 Thermal conductivity-temperature curve of soil samples
after thermal desorption
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Table 5 Chemical compositions of the soil samples after thermal desorption

— YT 4 % i sl
m¥ O ORRA RRA JiRE BT MG ZR Fh ik SR iR
GO1 62.55 3.13 10.38 1.43 0 0 0 12.000  89.49 8.26 2.25
G06 57.70 4.15 10.52 1.94 0 1.11 1.12 - 15.88 ~.92.42 5.13 2.55
G09 59.58 3.18 8.81 1.00 0.91 082 1.00 1553 90.83 6.75 2.42
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Changes in thermal conductivity of organic contaminated clay loam after
thermal desorption
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Abstract In order to explore the changes in thermal conductivity of organic contaminated soil after thermal
desorption, soils (clay loam) with.a depth of 0~3 m at the demonstration areas numbered G01, G06 and G09 in
an in-situ thermal desorption remediation site in Suzhou City were collected, and then were deal with thermal
desorption at 350 °C for | h by the lab-scale thermal desorption apparatus. Particle size distributions before and
after thermal desorption and chemical compositions (mass percentage of minerals and organic matters) after
thermal desorption of the soil samples were characterized, and the thermal conductivity was measured by a
probe-type thermal conductivity meter. The results showed that the increase of soil particle size after thermal
desorption was due to the fact that the agglomeration effect of soil particles was stronger than the fragmentation
effect during the high-temperature treatment. When density, moisture content and temperature were kept
constant, the thermal conductivity of the soil samples after thermal desorption had no significant changes
compared with the in-situ measured results, with the average results being 1.4~1.5 W-(m-°C)™" Soil thermal
conductivity-increased with either increasing the temperature or increasing the dry density, and the effect of dry
density was more pronounced. In addition, there was a variation of the thermal conductivity of soil samples
among the three areas, where G06 area was the highest and GO1 area was the lowest with the maximum
discrepancy being 0.055 W-(m-°C)™". Such variation was mainly due to the changes in mass percentage of
minerals, which had a thermal conductivity that was over 3 times greater than that of organic matters. These
results could provide a reference for predicting the temperature rise in practical thermal remediation sites.

Keywords organic contamination; clay loam; thermal desorption; thermal conductivity


http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.3969/j.issn.1003-8825.2007.03.026
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.3969/j.issn.1003-8825.2007.03.026
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.1016/j.jhazmat.2004.02.054
http://dx.doi.org/10.3969/j.issn.1003-8825.2007.03.026
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.3969/j.issn.1003-8825.2007.03.026
http://dx.doi.org/10.2136/sssaj2000.6441285x
http://dx.doi.org/10.2136/sssaj2000.6441285x

	1 实验材料及方法
	1.1 土壤采集及其参数
	1.2 热脱附实验
	1.3 试样制备
	1.4 热导率测试

	2 结果及讨论
	3 结论

