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Abstract: To illustrate the evaluation laws of thermal and mechanical properties of lignin-treated silt during curing period, a
series of laboratory tests including standard proctor compaction test, thermal resistivity test, unconfined compressive strength
test, modulus of resilience test, mercury intrusion porosimetry and scanning electron microscopy analysis are conducted to
study the relationship among thermal resistivity, strength and stiffness and lignin content, moisture content and curing time of
treated silt. Moreover, the changes of microstructure of lignin-treated silt are qualitatively or quantitatively evaluated to state
the relationship between thermal and mechanical properties of treated silt. The test results show that the maximum dry density
of treated silt is higher than that of natural silt, but the optimum moisture content is lower than that of natural silt. The
sensitivity of the dry density to changes of moisture content increases. The thermal resistivity of treated silt increases nearly
with the increase of lignin content and curing time, and after 60 days of curing all the treated soils, the thermal resistivity tends
to be the same. It is closely related to the density of soils and the thermal properties of soil compositions. The strength of treated
silt increases with the increase of lignin content and curing time and are 6.0 times higher than natural silt for 12% lignin treated
after 28 days of curing. The variation of modulus of resilience for treated silt is similar to that of the unconfined compressive
strength. The optimum content of lignin for treating silt is approximately 12%. The total pore volume and average pore

diameter of silt are significantly reduced, and a more stable soil
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pores after treatment of lignin.
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Table 1 Basic physical indices of soil samples
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RARE K Y% 26.4
WB /% 324

SR /% 23.6
HPEFRHL 8.8
BT/ (gem ) 1.72

AR B KF Y% 16.12
pH 8.74
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Table 2 Chemical composition of soil samples

5 %x EE/Y%
Sio, 63.20
ALO; 12.53
Ca0O 6.41
Fe,04 3.12
K,O 2.46
MgO 2.39
Na,O 2.30
SO, 0.18
P,0s 0.16
HiAth 4.25
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Fig. 1 Microstructure and EDS analysis of lignin
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Fig. 2 Results of functional group analysis of lignin
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Table 3 Test design parameters

L Tt BE/% K %% W H1/d
HIR® 2,5,8,12, 15 oMC 1
PR 2,5,8,12, 15 OMC,WMC,DMC 1~60
RIS

2,5,8,12,15 OMC,WMC,DMC 1, 7,28, 60
E ARG
Fl#RE 2,5,8,12,15 OMC,WMC,DMC 1, 7,28, 60
JRARE: 2,8, 12, OMC,WMC,DMC 28
ERETTEERT 12 oMC 28

H: WMC=OMC+4%, DMC=0MC-4%.
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Fig. 3 Effect of lignin content and curing time on thermal

resistivity of treated silt
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Fig. 4 Effect of moisture content on thermal resistivity of lignin

treated silt
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Fig. 6 Effect of lignin content and curing time on unconfined
compressive strength of treated silt
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