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Fig.2 Mass variations of mortar specimens under sodium sulfate

solution with different pH values
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Fig.3 Compressive strength variations of mortar specimens under

sodium sulfate solution with different pH values
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Fig.6  Variations of characteristic load of breaking tests of mortar

specimens under sodium sulfate solution with different pH values
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Fig.7 Variation of fracture parameters of mortar specimens

under sodium sulfate solution with different pH values

it 180d A 35 2 AR | i 2490 B 43 51 A 0.639MPa/m** Fl1 0.617MPa/m™? | 2 K Wy 2L 7) Ji 43
14 0. 714MPa/m*? Fl 0.694MPa/m*?; 1=t 270d J&7 , AR 240 43 9 546 T 58.4% FiI
63.1% , K FaWr 2L FIRE 4> I AL T 41.2%F1 42.0% , 15 o I 0170 2450 8 52 B R A v W £ ot
RS M L R A T 224 ) B R R AR T W pH = 1 I iR R A PR A b i 2 B A
RESWT I RELE NI =0 240d B3R IR T 200 5 546 T 92.1% A1 79.9%. Sk &,
B R BV TR AR Tl T /K R D 2R A 24490 15 4 AR B R P AR R 4 132, FL RV R pH 80/ ) 3K
W 5490 B 45 bt i 3

2.3 HIEHW

231 ML Z5EEPIK SEM 4SS ML R (B 8) , 4T 3 FORTE] pH (B iR
BN TR U K RS T A SR A L.

(1) pH=T7 WIBRER AV AR T K P b3 e A st PR AR Tl R R 6 32 o AR Db AT 30
SOT B FRARIARM: K A R, A IR B A7 8 S BN S 7= 1, LT P R FL B A
BBE , AR P OOt # T 2 S iR D) 1 ik B R A, 1) 11 R 44 B A K 5 1R ol
Je 1, V) O B AR i e R A2 DU JE B 2 1 A e RIZ R AR AS K AR AR
b, BT W7 2400 B AR HAR R LB 0 GO 2 B LI 8 (a) , 27 60d B, 0334
WHRALB AT A 2D RS IR A FFLBR S FE 5 1= 1k 180d 5, JRy B vl UL K & fL B Fl B 3
5% | C-S-H BERASAFH , 7EFLB P o] WK 2O A B 6 2 A,

(2) pH =3 MYBRERENVA TR T BD3K 328 2 A i AR L AR iR BR P A2 Dl AR Dl i 39, 3K
FEPEBARAL =) Ca(OH) , Fl CaO 55 H' B T & A k24 N, AE G v ok w9, (A )
44557 H 57 R W RE /N T B IR 58 4= T R K AR AVE T, 12 Ik = i B T 3 4 PN R AL B,
TR TR B B O 5 AR U B Rk Wy HE AR I K ™ A K T B4, D) D S R T
WAk RIVE G B, V) 11 AR A TR AT BRI Sk A 44 . > 3l 1) o AR T3, ok A 2
HEIXE— ALY B B3 . MR N 7 5 B DR 3k B R D 4 B e R R AR IR



698 N HEERN S T ARk Vol.31

pH=7,1=60d pH=7,1=120d pH=7,1=180d

UL

FLf

1opm SOum
2616 36 <> 0L g%

@ S8400 20 0kv 8 2mm x5.00« 5/4/2018 0956 10,0080 S3400 2
(a) pH=7, 0.1mol/ LMW
pH=3, 1=60d pH=3, 1=120d pH=3,7=180d

-
“

(b) pH=3, 0.1mol/LE AN
pH=1, =60d pH=1,7=120d pH=1,7=180d

Mol 70525 30

20pm

(¢) pH=1, 0.1mol/LEREE4NTA
&8 A pH {EERFRANA AR T /K T D H 4 4514

Fig.8 Microstructure of cement mortar under sodium sulfate solution with different pH values
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Fig.9 Relationship curves between fracture parameters and

tensile strength of specimens under sodium sulfate solution
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Fig. 10 Relationship curves between fracture parameters and erosion time of mortar specimens
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Fracture Toughness of Cement Mortar Under
Sulfate Attack with Different pH Values
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Abstract

In order to study the fracture characteristics of cement mortar under the attack of sodium
sulfate solution with different pH values, the material mechanics tests , the fracture tests of three-
point bending notched beam and microscopic tests of cement mortar were conducted. Combined
with the physical and mechanical properties, apparent morphology and microstructure
characteristics of the eroded specimens, the evolution mechanism of fracture toughness of cement
mortar under sulfate attack with different pH values was revealed. The results show that the
evolution process of physical and mechanical properties, fracture properties and microstructure
of the mortar specimens under sulfate attack with different pH values are different. When the pH
values of the erosion solution are 7 and 3, the initial fracture toughness and fracture toughness of
the specimens increase first and then decrease with the erosion time.After 180 days of erosion,
the two fracture parameters reach their peak values,and after 270 days,they deteriorate by 58.4
% and 41.2 % ,respectively. When the pH value of the solution is 1,the two fracture parameters
of the specimens continue to deteriorate with the erosion time, and after 240 days, they
deteriorate by 92.1% and 79.9% , respectively. As the pH value of the solution decreases, the
mortar gradually changes from dissolution erosion and sulfate erosion to composite erosion
dominated by acid erosion, and the erosion deterioration effect is enhanced. Under the same
erosion solution, the fracture parameters of the specimens are linearly correlated with their
tensile strength.The deterioration of the initial fracture toughness of the specimen is significantly
greater than that of the unstable fracture toughness.

Keywords ; cement mortar ;sodium sulfate solution; pH value ; physical and mechanical properties;

fracture toughness ; microstructure ; deterioration



