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Abstract; The lignin, an industrial by-product, is utilized to improve the silt. A series of
laboratory tests on moisture content, particle size distribution, compaction, unconfined
compression strength and electrical resistivity are carried out to study the mechanical and physical
properties of natural silt and lignin-improved silt. The pH value and electrical characteristics of
improved soil are also investigated. Scanning electron microscopy ( SEM) is used to analyze the
variations of soils microstructure, and the stabilization mechanism of lignin-treated silt is
preliminarily discussed. The results indicate that lignin can effectively improve the particle size
distribution and reduce the plastic index of soil. As to improved silt, maximum dry density
increases, the optimum moisture content decreases, while the change of dry density with moisture
content is enhanced. The lignin-treated silt has greater strength performance than the natural silt in
terms of unconfined compression strength and all the improved soils have a pH value lower than
10. Curing time and moisture content have a significant impact on unconfined compression
strength , but little effect on pH value. The pores of soils are filled and particles are connected with
cementing material, then a more stable soil structure was formed. It is shown that adding lignin
can successfully improve the basic engineering properties of silt.
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Table 1 Basic physical indicators of testing soil samples
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Table 2 Chemical composition of testing soil samples( mass fraction) %
SiO, Al O, CaO Fe, O, K,O MgO Na, O SO, P,0q HAth B
63.20 12. 53 6. 41 3.12 2.46 2.39 2.30 0.18 0.16 7.25 5.81
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Fig. 1 Lignin-based industrial copruduct
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Fig. 2 Particle size distribution of the soil samples
after 7 days of curing

% 36 %

BERINAEFLBRIFI TS | B A 254 T 46 7 T
AFREUR W ERRF L R RH, KRS+
AR A ELAE 5 A e % el R FRUAS [+

2) BRI, AR A KRR RAE RS A
YIRS BB bR 2 —. [ 3 N ARRBE A
JRE 2 R BB S AR, B B A PR
BB A 550 28 45 0 398 o 1 34, i SR A AR B 45
B w9 /N AR BR N 32.4% &=
43.3% YIPERR BN 8. 8 BRIRE 7. 7. F £ 2%
FAEWFFEKIE A K 554 G o R R AL A AR (2 42
R R A R R  AKCR IS AR E T AR LAY
L5 Okagbue 457 R A I+ 0047 14k, 2k
KA AR S K RAR LA AN 3 iR, Bell %)
N, B FA R | - 0RE SLEE RN L R R 7= A 1
JRc ey I 2 - ORS8RI A K
FOYEYE SERTE R, AR R o B 4 1 FLBR &
HKRARAVFFER W], KRBT R 5 AR Z [ 7] fig i i 2
FACHAREESFER oG8 T AR TREPEST.

60[ = MBCKFR2)0MRCK %20 MR ITBOR T K2)
WRCRK) OMMCKR) o MEHEKCRIK)

50F
40
cr

30F

FIKE %

20

10

0 4 8 12 16
BE/%

B3 RERAEKEEYRFBENXRE
Fig. 3 Relationships between Atterberg limits
and percentages of lignin
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Fig. 4 Relationships between dry density and moisture
content before and after lignin treatment
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Fig. 7 Curve of improved silt’ s electrical resistivity
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