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materials in the surrounding areas of the northwest desert in China has become increasingly severe, making wind
blown sand the main building choice an urgent need. This study innovatively utilized local waste drilling mud
and lignin composite materials to improve aeolian sand, exploring the effects of different ratios of composite so-
lidification materials on the unconfined compressive strength and impermeability characteristics of sand sam-
ples. The research results show that: (D Drilling mud and lignin as solidifiers can significantly improve the un-
confined compressive strength of sand samples, and its strength shows a linear increasing trend, and with the ex-
tension of curing time, it first decreases and then tends to stabilize. @ With the addition of curing agent, the im-
permeability of the sample has been significantly improved, and this trend shows an initial decrease followed by
a stabilization over time. The appropriate proportion of drilling mud and lignin fills the pores inside the sample,
wraps around soil particles, and optimizes their structure, making the soil more compact. At the same time, com-
bined with the bonding effect of ion curing agents, it can effectively reduce the size and connectivity of pores,
thereby enhancing their ability to resist water infiltration. 3 A composite wind blown sand solidifier was pro-
posed, with an optimal ratio of 3% drilling mud and 8% lignin. This solidifier is economical and environmental-
ly friendly. This study can provide a new idea for the improvement of building materials and the resource utiliza-
tion of drilling mud in the northwest wind blown sand area.
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Fig. 3 Aeolian sand compaction curve
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Fig. 4 Sample preparation illustration

fdt PR Bt AR (9 TST-55 B & AGHA T ISR .

2 WEREIR S0

21 REHAZERSH

[ Ak JRUFR 7 I B 7 e 58k 13 7 g — g A i 2 (1 5)
IR, W) UA B Be—Ze 2k Sk B Be s 78 L B AR 46 1),
A B A SRR I AR, R Y R R AR i 2K
I F B HYRHIE, 548 [E AR A RE b TR R s Hh 2
LRI R34 28 d B4k A BEATE B ) A% i
LR ETHRPREE ST 7d M 14 d BIREAR, X
FAE M BOREAS B AR 78 245 G, WAk
F IR INAE — 2 FEBE b HE5R TREAR SR . 758
W B 1 A S 1 (b~ B ), i &/ it Jin 1) 70 £ 328 20 38
R, T I 10 7 — 7 25 i 2 7 1) ™ A 1 3
M2 i R E T LI E W ge, H 3k 5]
FERE T BB 3 AR B o 1R 48 [ 4k 70 A 1R 7R AN [
A FE B R B R (& 3), g (s i 5 ) i T
RB R . AR T A R UK DL R R TR
T2, REAS W 3 TH AR BT R, FLRE G X SE b
Ak B T b AG S8 i, A AR T R 2 1 B RN ke 1) Bl
] AR 2 BT BT 3) o TESE 3 B B, B (E
BB (c~d B, I 1 A0 i 7 3k 31 e R0 B s 43
T R 2R, SR BRI . ML T, IR R
R o D 58 % S A RSP 3 R N R AR e R . B
(R I 285 14 R L, FEAE WAL IS 1V ) R B YRR AL TE R, 3
I n [0 Ak %) b 25 k02 T AR A, it 14 d Y
[k, ¥ 8% %l H- e 2% 1 6% A S 2 0 A A g 31
2 SRR ASCR (] 5), R T A i A 3R, 1 A
XA RN, R L 9 1S SR AR B

TR AE AN R T 00T A TN PR e 5 32 A ke 3



7/ e NP YU TSN
5 2 3 OT JERK G B BT R A LR 5 T8 AL ARV I B BT 5T 103
» | e e
— 300 600
400 400
250 500
320
200 400 300
g g g z
EE] < 300 i 2
7d ||z 5 3 SR
100 200 160
50 100 80 100
— 0 0 : x 0 0
0 2 4 6 3 0 12 0 2 4 6 3 0 12 14 0 4 6 8 012 0 2 4 6 8 0 12 14
B (%) A% (%) BEE (%) B7E (%)
400 400 600 700
00 600
300 300 500
= z z 40 z
14d || £ ] ] £ aw
= R R 300 R
a2 200 = 200 = =300
200 200
100 100
100 100
— 0 0 0 0
0 3 6 9 12 15 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 1012 14 16 0 2 4 6 8 0 12 14
B (%) 200 % (%) R (%) 1200 B8 (%)
1200
400 600
1000
1000
500
R 300 ~ w0 w0
Z ER Z
g 200 E 300 g 600 g 600
200 400 400
100
100 200
200
0 0 0
0 2 4 6 8 10 12 14 16 I8 0 2 4 6 8 10 12 14 16 18 0 T 2 3 4 5 6 1 0 2 4 6 3
RE7E (%) TR (%) B (%) R (%)
HOFIRIE Bt = 3% — 6% — 9% — 12%
E5 BRI TC M BR 51 58 B A 7Ry 35 i 2k

Fig. 5 The stress-strain relationship associated with the unconfined compressive strength of treated acolian sand.
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Fig. 8 Depicts the process of protonation and hydrolysis involving lignin
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Fig. 9 Illustrates the variation diagram of lignin in the drilling mud used in coal mining
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Fig. 10 Shows the mechanism involved in enhancing wind-blown sand using lignin derived from coal mine drilling mud
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