o5 28 L 4 1 B2 Of oM B F R Vol. 28,No. 4
2025 4F 4 H JOURNAL OF BUILDING MATERIALS Apr. , 2025

XEHS :1007-9629(2025)04-0358-09

FelS 3B EWM s PC-CSA-FGD FhE b 3Z
14 BE B 22 i

'H",—%Z’&LZ, g{/‘ ](7‘].1,2,*’ gr )',)ﬁ 1,2’ g{ig,‘E-IZ
(1A K2 et 2R TRM B F M ESALRE, B 201804;
2. [RIGF K2 MR Rl 5 TR 2B, 1ifE 201804)

E . AR T R &% £ (MK) 2t B A4 sobk 2 B2 3E KR — #4882 3 KR —BL# G F (PC-CSA-FGD)
ZAUBRBREG R R (ARG BA R )BER I A F R AR LI WA B T2k
B KA E AL e v R A M AEMKB SRR B RBA R RENNERERE, B
30% MK 7 Ji& &) 32 64 A7 8 B 18] A 28 80 B Rl A0 46 1A 2 A 4542 T 2847 min; % % &4k 8T, MK 3842
BB AR A F R AR AR AR R R LR B T AR AR AR L35 1000 MK Br i A 349 90 d 44
5% JE Ao 3R 5% E 4 A) A 13.6.73.4 MPa, . & T # £ $ L4 0.30X10 ¥ m?/s, x5 MK ge kAL L4
M) EARRAL = R BAAS Ao 5L A R R B 5 RACEE BR 45 B Ik An K AL BE AR BR A5 B IR A K
MK EBER R P a5 R EHE20%,4 10% & fx .

KB G RBAR EBRE KR -RBRLERR-BLAL T ZAIRBRE R E% L 032 h P,
PR AR Rl R B TRk A

HRESHES:TUS28.043 MEKARERD A doi:10.3969/j.issn.1007-9629.2025.04.009

Influence of Metakaolin on Performances of Polymer Modified
PC-CSA-FGD Anti-corrosion Mortar
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Abstract: The effects of metakaolin on the setting time, mechanical properties, resistance to sulfate and chloride
attack, hydration products, and pore structure of polymer modified anti-corrosion mortar(anti-corrosion mortar)
with Portland cement-calcium sulphoaluminate cement-flue gas desulfurization gypsum (PC-CSA-FGD) ternary
binder systems were investigated. The results show that with its content increase , metakaolin can reduce the setting
time of anti-corrosion mortar, with the maximum reduction of the initial and final setting time to be 28 and 47 minutes
at 30% of metakaolin content. At low content, metakaolin can improve the mechanical properties including flexural
strength, compressive strength and tensile bond strength, the sulfate resistance and the chloride penetration resistance
of the anti-corrosion mortar. At 90 d, the flexural and compressive strengths reach 13.6 MPa and 73.4 MPa
respectively, and the chloride diffusion coefficient is only 0.30>X10 ¥ m*/s at 10% of metakaolin content. It is mainly
due to that metakaolin can optimize the pore structure, decrease the content of portlandite and ettringite , and increase

the content of hydrate calcium silicate and hydrated calcium aluminosilicate gels. Comprehensively, the content of
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metakaolin in the anti-corrosion mortar should not exceed 20% , with the optimal content to be 10%.

Key words : anti-corrosion mortar; Portland cement-calcium sulphoaluminate cement-flue gas desulfurization

gypsum (PC-CSA-FGD) ternary binder system; metakaolin; physical and mechanical property; sulfate

resistance; chloride penetration resistance
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Table 1 Chemical compositions(by mass) of binder materials

Unit: %
Material Sio, ALO, CaO MgO Fe,O, SO, Na,O K,O MnO

PC 18.05 3.77 68.18 1.32 3.77 3.29 0.17 0.79 0.18
FGD 1.24 0.62 42.20 0.44 0.23 54.28 0.02 0.07
CSA 8.74 33.91 43.42 1.77 1.64 7.92 0.06 0.48
MK 51.05 44.81 0.17 0.09 0.96 0.02 0.24 0.25

5

Q-Quartz
4
. Q

Differential volume percentage/%

102 10! 10° 10! 10? 10°
Particle size/pm
B e BERE BB AR 23 A1
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Table 2 Mix proportions of anti-corrosion mortars

Unit: g
Sample PC CSA FGD MK Water Sand VAE PCE DA
MO 850.0 90.0 60.0 0 330.0 2 000.0 80. 0 3.5 0.2
M10 765.0 81.0 54.0 100. 0 330.0 2 000.0 80. 0 3.5 0.2
M15 722.5 76.5 51.0 150.0 340.0 2 000.0 80. 0 3.5 0.2
M20 680.0 72.0 48.0 200.0 340.0 2 000.0 80. 0 3.5 0.2
M25 637.5 67.5 45.0 250.0 340.0 2 000.0 80. 0 3.5 0.2
M30 595.0 63.0 42.0 300.0 350.0 2 000.0 80. 0 3.5 0.2
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Fig.4 Influence of MK content on mechanical properties of anti-corrosion mortar
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Fig. 6 Influence of MK content on corrosion resistance coefficient of anti-corrosion mortar after sulfate erosion
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Table 3 Influence of MK content on pore structure parameters of anti-corrosion mortar
1 0,
(MK)/ % Porosity(by Pore proportion/ % Most probable ~ Median pore ~ Mean pore
w 0 ) y . S
volume)/ % d<20nm 20 nm<d<50 nm 50 nm<"d<200 nm £>200 nm pore size/nm size/nm size/nm

0 18.2 55.8 17.4 6.9 19.9 12.1 17.9 18.6
10 16.7 58.6 15.9 7.4 18.1 9.9 16.9 17.6
30 21.8 32.3 43.4 11.4 12.9 17.3 26.1 25.6
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Fig. 11 SEM images of anti-corrosion mortar MO and M 10 after sulfate attack
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