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Experimental study on mechanical properties deterioration of limestone in acid
environment based on nuclear magnetic resonance
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Abstract:In order to discuss the deterioration degree of macroscopic mechanic properties and damage rule of micro
structure of limestone under the condition of acidic environment, the limestone of a mine roadway in Chongqing was se-
lected for study. The limestone specimens were immersed in solutions of pH=3,5,7 at the same time and then meas-
ured by NMR system to obtain the change rule of porosity. Compared with the dried limestone ,the deterioration rule of
mechanical properties of pre-immersion specimens were obtained from conventional triaxial experiments. The results of
NMR measurements show that the porosity of limestone have a tendency to become larger in acid environment with the
high formation rate of secondary macroporosity in pH=3. Compared with the initial state,the porosity of specimens in-
creases 12. 15% ,6.67% ,3.43% respectively in pH=3,5,7. The results of mechanical test shows that the ductility of
limestone is more obvious under the acidic conditions and a smaller stress drop after peak is observed with the increase

of pH value. Except elastic modulus exhibits a secondary decrease ,mechanical parameters (uniaxial peak stress,Pois-

rfE B HA:2016-11-01 & B B #7.2017-04-26 EEFE. Y K
HETE . &P L5 RivE T o8 7121 % Bh 0T H (este2013jeyjA30005 ) 5 EI 5 H SRRl 5L 4 % Bh I H (51108485)
TEER N AR (1980—) 8 R aE A, Bl 0% 14 14 506, E-mail : haiou983@ 126. com



57

PiAH R4 B TR AR BOR AR TEIRSE B I 25 5 A 1741

son’ s ratio, internal friction angle ,cohesion) exhibits a linear decrease basically with the decrease of the pH value. In

addition, the effect on deformation parameters is greater than the strength parameters of limestone with the deterioration

of porosity under the acidic environment. And the influence degree of cohesive is greater than internal friction angle.

Key words:acidic environment ; NMR ; mechanical properties ; deterioration test ; limestone
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Table 1 T, spectrum parameters of limestone

specimens under different conditions
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Fig. 4 Change of T, spectrum curves of limestone specimens

before and after soaking in different acidic environments
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Table 2 Deterioration of porosity and the change of 7, spectrum before and after soaking in acidic environment

- s T, A BSALBL/ % LS LR P
i I5 i I5 1L/ % HIE/ %
T1 7513 8 211 1.359 1. 498 10.23
pH=3 T2 8 721 9 883 1. 600 1. 833 14. 56 12. 15
T3 8 131 8 996 1. 482 1. 655 11. 67
F1 3 409 3 620 0.538 0. 580 7.81
pH=5 F2 3128 3267 0.482 0. 509 5.60 6. 67
F3 3226 3391 0. 501 0.534 6.59
S1 2 576 2 606 0.371 0.377 1. 62
pH=7 S2 2 351 2 419 0. 326 0. 340 4.29 3.43
S3 3225 3335 0. 501 0.523 4.39
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Fig. 5 Uniaxial compression stress-strain curve of limestones

under different conditions and broken sample
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Table 3 Mechanical parameters of uniaxial compression
under different conditions
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Fig. 7 Traixial compression stress-strain curve of limestones under different conditions
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Table 4 Traixial compression strength values of limestone

in different conditions MPa
RIS
I
pH=3 pH=5 RERRAE (pH=T)
0 84.6 101.9 113.1
5 105. 1 134.2 149.3
10 142.3 176.5 186. 4
20 176.5 201.2 233.2
30 212.4 261.7 303.6

.0 MPa RISy BUAh 45306
HR A R IR — R A o BEWE DU 8 =X, AT H 38 H A [R] R
HEIAREEAVE G KA B R TT ¢ IR o, L
%5,
x5 AAEGTRENFEN - FHNEER

Table 5 Internal friction angle and cohesive under

different condition

o RN PN B £ YL
- /MPa o/ (°) 51k, %
pH=3 5.38 28.34 12. 15
pH=5 6.11 31.36 6.67
pH=7 6.95 34.99 3.43
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Fig. 9 Deterioration rule of shear mechanical parameters of

limestone specimens under different condition
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Fig. 10  Relationship between degradation degree of porosity and

mechanical parameters of limestone in acidic environment
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