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Experimental and theoretical studies on volatilization process of heat-enhanced
organic pollutants from soils

LU Liang-liang, LIU Zhi-bin, WEI Qi-bing, MAO Bai-yang
(Institute of Geotechnical Engineering, Transportation College, Southeast University, Nanjing 210096, China)
Abstract: In order to study the laws of volatilization removal of organic pollutants from soils and the influencing factors of
volatilization process under heat-enhanced conditions, the indoor volatilization model experiments are designed. The laws of
volatilization removal at different temperatures and initial pollutant concentrations are studied. The results show that the
volatilization process curve can be divided into three stages: fast volatilization stage, stable growth stage and balanced
volatilization stage. In addition, the higher the initial concentration of pollutants, the higher the proportion of free-phase
pollutants, so the rate of volatilization is getting faster. When the temperature increases from 40°C to 80°C, the average

volatilization rate of sand increases by 4.0 to 4.8 times. Considering the correlation of the fitting equation, the volatilization

process of organic pollutants from soils conforms to the first-order kinetic model.
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Fig. 1 Schematic diagram of experimental devices
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Table 1 Grain-size distribution of sand (%)
Fiff/mm  <0.075 0.075~0.25 0.25~0.5 0.5~1 >1
FHRD 0.5 3.1 27.9 684 0.1
FR 1.2 15.6 70.2 13.0 0
¥t 75.1 14.3 75 3.1 0
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Table 2 The test scheme for heptane volatilization removal

gt THE LR EE SkER T5EY

/(g em) 1% /C 1% W%
FH b 1.46 44.9 40 4 1, 2, 4
FH b 1.46 44.9 60 4 1, 2, 4
FH b 1.46 44.9 80 4 1, 2, 4
R 1.45 453 40 4 1, 2, 4
R 1.45 453 60 4 1, 2, 4
R 1.45 453 80 4 1, 2, 4
¥t 1.24 54.3 40 10 1, 2, 4
wmt 1.24 543 60 10 1, 2, 4
wmt 1.24 543 80 10 1, 2, 4
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Fig. 2 Volatilization curves of heptane with time at 40°C
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Fig. 3 Volatilization curves of heptane with time at 60°C
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Fig. 4 Volatilization curves of heptane with time at 80°C
AR ()RR, FEAOE BN . SIREZAE 40°CIRHAHEL,
TRJEAE 60°CAI 80°C Ik 1)1~ 1 i F ) A AL It
6] 53 AR RN SRR 36%, 23%, [FIRS I, FEIRE
ILF) 80°C, AT Iy bRg 4 A ) EL R B IRy
BV R . B MR O 1t A s e L
WHERARI I, WP 20°CHH i 3 38°CHY, HIHHE
KEFETHE 5 4, SIS ARG I 0T 7E I PEkE
R, IR A LS, R 40°ChN

F 1026 g/h 25 5] 1.04 g/h, =F 15 R # R 3R
BB 4.8 75 4.1 %A1 4.0 5. 3% Henry 52!,
A EXNANYE Lh RS R EENEH, M
TR S I S B A WL LE I LR I 2R
B, b nr DLR IR A AN A SR, RER
HREE . WO FI BB 8T, FH0E Y5
F IS RO R T B R, R R
R, AN R TIERME
B0 T306e, BEmss 7 ANLIE 22551 M
b - Fok R T R RE 71, AidE s B RSB V5
FEE, Rl THEREENRES.

B T WIUG TS G B R B IR B X i G4 ki
FERFEm 2 Ah, 2t mr fe R B, FEMFEE T,
HTFBELEN, ZE 3R AN KR %
WD LA 5 e R SOR T 2 . AR GRS I
SRR AL, AR FEIWIGR TS FR R,
SR R BB AN D . Koster 251, LIS kRt
s FERMEE NG R R R a2 25w, T
B KRR BRAR, AR50 R 1k L B 7K 308 10%,
FEXPHL AP AT D 4% B /KR IBOR, TR R &K
KRG SFEA LR 2, FLBEEM A Z, i
#r s e PRI RO RE 2 B R ORI FRAS

3 HARERRENT

FELMEMBE T, AW E L RIS R
FIHE RARIL B4 Elovich A7, LR, Zg
)RS . Hoh Fingas! % Elovich BA A1)
W AE RS A A WS G R & 5 I TR 1 58
R, GEFEENE TR RS E 0t
SRR, RIAURH GRS I 2R PEbefE b
LR LR AT A . A TR N

E] 80°CJ5, MW HE A A HH 0.3 g/h $2 3 1.45 g/h, e
DR AS 031 gh 5] 128 g/h, K95 K ik P M
R 3 SRYELNNFRE
Table 3 Kinetic models for pollutant volatilization
b1 L \ma%% R \ma%% R \ma%% R
it /C IURIREE 1%) IR EE 2%) (WIURIREE 4%)
40 y=0.80(1—-¢*") 0.941 y=1.9(1-¢"") 0.986 y=4.051-e"""") 0.990
b 60 y=0.82(1—-¢>%) 0.895 y=1.681-¢") 0.997 y=3.741-¢"%") 0.978
80 y=0.87(1-e>™) 0.998 y=1.84(1-e>*") 0.998 y=3.89(1-¢"%") 0.989
40 y=0.98(1-¢*%") 0.971 y=2.14(1—-e"*) 0.976 y=3.691-¢"") 0.994
Wb 60 y=0.89(1-e ) 0.969 y=1811-¢*"") 0.994 y=3.751-¢"") 0.994
80 y=0.97(1-e>"") 0.998 y=175(1-¢>*) 0.999 y=3.791-¢""") 0.993
40 y=0.72(1—-e""") 0.983 y=1381-¢"") 0.993 y=2911-¢") 0.975
mt 60 y=0.74(1-e>") 0.966 y=172(1-e"*") 0.993 y=3.36(1-¢") 0.996
80 y=0.70(1—¢>%") 0.998 y=1.70(1—e>*") 0.967 y=3.57(1-e>*) 0.996
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