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Experimental Research on Mechanical Properties of Sandstone After
Chemical Corrosion and High Temperature Exposure

Ll Zhe, CHEN Youliang, WANG Suran, YIN Yucheng, PENG Chenxin
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To clarify the effects of chemical corrosion and high temperature on mechanical properties of
sandstone, the uniaxial compression and three-point bending tests were carried out on sandstone samples
that were immersed respectively in water, HCl, NaOH solutions and then suffered to high temperature
treatment. The damage mechanism was analyzed by the patterns from scanning electron microscope and
X-ray diffraction. The experimental results show that the uniaxial compressive strength of sandstone
after immersed in NaOH solution and high temperature treatments is obviously improved, but
deteriorates gradually when the temperature is below 400 °C for that immersed in HCI solution and
water. The fracture toughness of sandstone after immersed in NaOH solution decreases by 16.05%. As
the temperature increases, the fracture toughness and tensile strength decrease generally. As aresult, 400 C
is the threshold temperature of deterioration of fracture toughness and tensile strength. The internal
mineral composition, crystallinity and structural integrity of sandstone are changed after chemical
corrosion and high temperature treatment, which affects the mechanical properties of sandstone.
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Fig.1 Damage variable of sandstone after chemical corrision
and high temperature treatment
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Fig.4 Schematic of samples for three-point bending test

5 9 HARRZS T FIAS [l Ak 2 1 IR L I b
HRW R AL, 5 ARRE T, KRR
i B R A W R B SR A AN S 5 NaOH I IR
M AR RN T 16.05% , 1] NaOH
W2 R W B R 45405 T HCLI IR 1
Ja BYRD A AR W R BT BESEIN T 9.2%, i HCL A
ASCRT DA s A 3558 BT 128 T B4 b o AR 4 B B 470 s
s S T U SR S, X IR
T HCL SR E B8 s K A TR, 51 Sio,
UUBE, B4 T b E N ER B R BOMALBE , (75
PR

K6 g AR A0 A )l BE AR s b
A 2 RS A 2k o X L 3 M IR L Y 0
FIRFE, BT 400 °C BF, HK 240 B KGR E
[ F /N, 7E 400~ 600 C Z 18] T AR,
£ 600~ 800 °C Z [A] T Ff e B 9 2% , nf LLAS i
400 °C J2: b W7 20 5 25 L i TR )% o 800 C
B, Z7K . HCIF1 NaOH ¥ W15 6 (1 0 5 1k
W 2B AR L B T, AR L T B SRR A T R
T 56.25%, 42.67%, 47.05%. 75— )i, ZKH
NaOH A R 1 12 b B4 1 ) 38 Bt 2 A 28 1
RARAL, AR So Rl IR R A T g, R e



248 o B TR 2 2 R

2019 4F 2 41 4%

[5e]
W

19.08 20.84 19.24

I 16.02
HC1

NaOH

[N
S
T

—_
W
T

K,/(MPa-mm®?)
S

W
T

B 5 BARSHEEBRMEWSHERIE
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