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Research on the mechanical properties and efflorescence resistance of tile adhe-
sive based on cementitious materials

SONG Xuefeng', GUO Sigi', CHEN Fan®

(1. School of Materials & Mineral Resources, Xi’an University of Architecture & Technology, Xi'an 710055, china;
2. Guangdong Monalisa New Materials Group Co., Ltd, foshan 52800, China)

Abstract: The adhesive strength, compressive/flexural strength ratio and drying shrinkage of tile adhesive determined by
redispersible polymer powder, wood fiber, expand agent and binder/sand ratio were conducted by means of the orthogonal test. The
effect of given factors on the performance of tile adhesive were evaluated with comprehensive equilibrium method and efficiency
coefficient method. Meanwhile, the effect of fly ash, aluminate cement and hydrophobic polymer powder on the efflorescence re-
sistance was studied too. The results show that redispersible polymer powder and binder/sand ratio exert marvelous effect on adhe-
sive strength, compressive/flexural strength ratio and drying shrinkage of tile adhesive, and hydrophobic polymer powder can reduce

the efflorescence of tile adhesive effectively.
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1.1 EMRREEESE

I JEAE: P.O42.5 KIE, Kife 40~70 HIY
ARERY, TR FA, (K% AEA BIZRKFA, #
REBFRIR BT (355 0.1%), 5044N W] F4
RUFLIBEKS , 30011C 4k (55 0.3%) , PWC500
RIREFSE, 8034H ZJh-H HRRER- A LMm=03R
Bk, it CC SREREDK VB % .

IR B ZQS6-2000A AU ik BERG 4558
FERAL , RPZ-03P 4 H gh 4R MK REOM &M,
ST B HGR I A TSN-600 2.

1.2 WX FGE
1.2.1 Uil

HI/E 6 mmx6 mm»40 mm Rfk, GH=A. 7
FWHXIRE RH=50+5 %- )& T=20 C4&4 Tt
ITHAFPEME MR, JHEL ) HEET
PRl ERE, MHRZE R AR 0 T

g =(L, —Ly)/ Ly x100% (1)

X (1) e g i BRTFRIKRGER, LA Bk
PR E, Ly ik 91 iRK E L, =40 mm.
1.2.2 ZHRE

PEPZE MR BRI STA 120 mmx200 mmx3
mm FEZEFRFE, BAFEF 1 d )5, BARIHKE
MR- PARIA . E-Hifl B3 A - imiE 10 min, 60 C
T4 110 min, 2 h —MB-PIEF. @h—E k-
PIEIR G, HWRESSRREIZRERE, P HZ
FEHI IR .
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Tab.1 Factors level of composition of tile adhesive

% AR BARS%E CWIKF D mmbk
KFE (*8034H) /% (*CC) /% (*FA) /% —

1 0.5 (0.5) 0.1 (4) 6 (10) 2:3
2 1.0 (1.0) 0.2 (6) 8 (20) 1:1
3 1.5 (1.5) 03 (8) 10 (30) 3:2
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2) JRHERE =KV AR 5
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5) SR IZ AN G KT

R2 MEFIWEZNIELHE L9 (34) RiXIeLER
Tab.2 Results of tile adhesive conducted by L9 (34)

L ok * % soh e SR TEHTHG W4Eae
Y5 (*8034H) (*CC) (*FA) Exli'/l:lz/MPa %

0.738 2.863 0.064 4
0.799 3.757 0.0456
0.658 3.667 0.0725
0.846 3.285 0.091 2
0.647 2.545 0.097 6
0.545 3.172 0.062 0
0.676 2.826 0.059 2
0.247 3.016 0.086 9
0.595 1.992 0.0422
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Tab.3 Result of the integrated balance method

N ~ JE#r ke %598 % /MPa Wi /%

LA B C D A B C D A B C D
k, 10.287 8.974  9.051 7.400 2.195 2.26 1.53 1.98 0.183 0.215 0213  0.204
k, 9.002 9318  9.034 9.755 2.038 1.693 2.24 2.02 0.251 0.230 0.179  0.167
ky 7.834  8.831 9.038 9.968 1.518 1.798 1.981 1.751 0.188 0.177  0.229  0.251
K, 3429 2991 3.017 2.467 0.732  0.753 0.51 0.66 0.061 0.072  0.071 0.068
K, 3.001 3.106  3.011 3.252 0.679  0.564  0.747  0.673 0.084  0.077  0.060  0.056
K, 2.611 2.944  3.013 3.323 0.506  0.599  0.660  0.584 0.063  0.059 0.076  0.084
R 0.818 0.162  0.006 0.856 0226 0.189  0.237  0.090 0.023 0.018 0.016 0.028

R4 MHRBUEDHER

Tab.4 Result of the efficacy coefficient method
o ‘ 1% H b DI ES ;Ellfi]%if%ﬁd:\/m
JEHTEE  MGZERE /MPa WU /% R, Mg Ed, WiAd,
1 2.863 0.738 0.0644 0.696 0.872 0.655 0.735
2 3.757 0.799 0.0456 0.530 0.944 0.582 0.663
3 3.667 0.658 0.0725 0.543 0.778 0.582 0.626
4 3.285 0.846 0.0912 0.606 1.000 0.463 0.655
5 2.545 0.647 0.0976 0.783 0.765 0.432 0.637
6 3.172 0.545 0.0620 0.628 0.644 0.681 0.651
7 2.826 0.676 0.0592 0.705 0.799 0.713 0.738
8 3.016 0.247 0.0869 0.660 0.292 0.486 0.454
9

1.992 0.595 0.0422 1.000 0.703 1.000 0.889
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Fig.1 Microstructure of concrete-tile adhesive-tile system
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Tab.5 Optimum composition and materials dosage of
tile adhesive / %

C AEA 5044N 30011C PWC500 HRWR S
36.0 3.0 1.5 0.3 0.3 0.1 58.8

RO FRAAHIREE IRV EZ M REIEIR (JC/T547-2005)
Tab.6 Main properties of tile adhesive (JC/T547-2005)

5 KE5H PR ZOR A
B BOK 538 % /MPa >05 065

BKJE W R O 58 B /MPa =05 071
URBME IR JE MBI BOR S8E /MPa > 0.5 0.60
PR DLPBRGRE /MPa > 05 0.68
B B B )T R RS S /MPa S 05 065
20min Hiff ORGSR, MPa
6 WeHa% /% < 0.5 0.046
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BB TSR ZRAMRBER: 1) BAEE
WS ERPREOR (FA), FIRAEEALL SiO,.
ALO; HKJeKALT=) Ca(OH), P, A:kfbhk
R #5(C-S-H) IR ERIR #5(C-A-H), IHFEIZM ALY
Ca(OH), iAZFIHIHIZCR ; 2) MAEFERREKIEKRMAA
A g Ca(OH),, H5HERRER/KJEE H I IHFERE
Ca(OH), iy R BLIA ZI4I HUM A5 R Z AR W H i 5 3) 18
ARSI b M GE B AR R, SR B
AR, BHLIESNFOK 3 DI B A Ak, BRI
BTk s 2K Bz R LA
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Fig.2 Efflorescence resistance of tile adhesive added different admixtures
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Fig.3 Efflorescence resistance of tile adhesive under the corporation of admixtures
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