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Abstract: The mechanism of HPMC and VAE on the properties of dry-mixed mortar was studied by using self-developed
crack resistance test method & etc. The results show that HPMC will significantly increase the water demand, VAE can
significantly reduce the water, and the mixed result is higher than the sum of the two. Both HPMC and VAE can retain water,
but the difference is very large, and the result of compound mixing is the superposition of two. HPMC will significantly reduce
the wet unit weight, while VAE will slightly reduce the wet unit weight. The effect of compound blending is the superposition
of the two. HPMC can significantly reduce the compressive strength and flexural strength; VAE can significantly improve the
flexural strength, and the compressive strength can be increased when the dosage is high. The result of compound mixing is the
sum of the two. HPMC can slightly improve the bond strength, while VAE can significantly improve the original bond strength
with mortar. HPMC has a more significant effect on the compression ratio, and VAE has a more significant effect on the crack
resistance; The compound addition is beneficial to the improvement of crack resistance.

Keywords: HPMC, VAE, Dry-Mixed Mortars, Performance, Influence

HPMC 5 VAEX T8 #P 3% 22 W4 58 /R AL

%%Ew 1,2,3,*’ %lﬁ[ﬁ%z’?”“; :_E%%I,ZJ’ §%%2,3,4

Hent SR RHER U B IR A ], dest, hE
ALt BiRERD I TR A F 0, Jbst, hE

S PR B A S R M E K s, bt P E
e emm kAR AR, dbat, hHE

HRAE
zhang-yx@]163.com (FEH#E)

FE: P EATUH PRI TR, BHFE U HPMC S VAEXTTIRAD 3 2 0 BE R 1E AL . 45 2R3E W] HPMC
SR KE, VAERLRZERK, ES4R&T FHKMM. HPMCMVAER I {RK, EEHIRK, EBHRE
“EREM: B35 HABVAE, BURE HAIBHPMC, #XRAKFE MR . HPMCE KIBFF IR A HE, VAEZ /Mg
PRAGIREAE, SBMRLHNEMN. HPMCR KRR MR, VAER KIERE I, BRE



184

FHAE & HPMC 5 VAE X TIRID I ZWIERERI 1 LI

ISR U SR, RIBEIRE — & NNl HPMCHl/MESE R RESE R, T VAER] KIESR 5 10 R R 45 J 08
HPMCXS AT LRI BN 8.2, VAEX HIENME IR NI & B8 A R THRE. L TRkt

XA HPMC, VAE, TIRBH, theg, (ERHLH

1. 3|5

5% KM, TR K EEHEMMRA, #w
PR ERE. REZ L. MAHE. SERR%E. N
AN A, TR R R KIIRE SR IMAN T 2 M2
AMINFR, AT B P B R RN AT 4 2 T R TR K R
VO & HER KIS

KT RN IESE AR B (HPMC) - BSR4
1-CIHFLRK (VAE) ST IRED 32 M BE B2 SOk 2
EHARTHSCHR(1-11) 2 0 SRR (HPMCELVAE) X
VRS R E ML s 18 2 SCHR [12-19] B 55 11 2
HPMC+VAEX 36K 58 72 i I E - AL, RG A
LT FCHPMCHVAE X TR B> 3 1 e A A AR 1 SC ik
[20-2414 %2, HIHSLE mECREA Y, Kae 4wt —
A TR I A F .

B FARIE 7 iR A, AR SCIE I B AT B R A B
PERIE 7 A[25], BEM. EEHAF AL T VAE. HPMCXT S
WHRMEREMME R A, X8 T R EWIER I 4 i N H
HAHEER L.

2. AR R T
2.1. FEwek

1) EEREREEKIE (PO42.5) « dbnt &Pl RATAIZE
KIe B BRA A

2) MR (FAID) : 1%,

3) KRR (SO« K. T 2%, S1 (40~70
H) . S2 (70~140H) .

4) BN O IR AR 4E R E (HPMC) @ FKE
4.1%, Zh/E40700mPa-s, K4r2.86%, 4HFE0.1%,
BRI FE74.9°C,

5) Al HUBE IR £ 06 - LR FLIBK: (VAE) : K5y
10.2%, HEFRZEES556g/L, & /KF0.8%, ZHMK
7 NVAC/E, RIRENPVA, A% i 5
0°C, BEHEMLIEE (Tg) -7°C.

6) HAREMEL: A KM CH. RN 4EPP6. 11
JKFIPD. /K FISPEE

2.2. WRETT R RATIN 5

2.2.1. BEGRECE

s W O A (PO42.5+FA I
+CH):(S1+S2):HPMC:V AE:(SP+PP6+PD)=340:(656-X-
Y):X:Y:4.00, Hr, X=0.00. 0.25. 0.50. 0.75. 1.00.
125, 1.50. 1.75. 2.00. 2.25. 2.50. 2.75. 3.00. 3.50.

4.00. 4.50. 5.00; Y=0.0. 5.0, 10.0. 15.0. 20.0. 25.0.
30.0. 35.0. 40.0. 45.0. 50.0. 60.0. 70.0. 80.0

2.2.2. PERHIE

KHFFEIC/T 681-2005 4752 XK Ve b 5t 4L )
BUR P FEAVRE D HE . W NP REHE: BEEm A
KRBT T 60s WK TIREHBN B FE s s FH
JIF TAH430s; HLESKE S #3085 60s PN i #4541 11
PEPEEARE EIRD IR s HLEKIE S #60s; # E 15min,
WA i £ 1550 60s N2 IGI/T 70-2009 (7 37 b 3% 5t
ANEREARIE 7 VEbR ) BRI 2 B PR S R s B
BEAEMNN (95+4) mm, 75 0 SOFE K ELE], HHARE
PERE . MRFH o (A — SO VR 1 [H] —TE B 0 45 T fig
S0 R [R]—FF
2.2.3. PR B:

FRAESZIG 26 4: 2342°C, 50+5%RH.

NE: FHBIGI/T 70-2009 1 J7 1546 .

K%, $=IRGB/T 28627-2012 (HKAE) M E,
FH B2 il e vE A I

FARRGEESRE . PURTRE . PUITIRE. EHrLh: #%
HEGB/T 29906-2013 (M58 5 ARA TR I AN IMR IR R 5D
AR 7 AL

LA (R - (EF B AT I R 56 7 vk A
BRA, EILSCHR25].

3. BREHR
3.1. FKE

26

¢ VAE=0
24

B VAE=2.5%
22

20

WK (%)

18

16

14 ' | 4 ! ! ! | 4 !
vvvvvvvvvvvvvvvvvvv

HPMCBE (%0)
E1 HPMCH & X b5 /K = 5.

HE1A 5, MEHPMCB RIS, FKEL/NE
JEREAG, ThE LR KRN R B2.5%VAE L BB
HPMCH}, H/KEhn. HE2n &, BiZE VAES =N,
FKE S/ NIBER K, 2.5%2 J5 B HTFEAL, P24 VAE



Science Discovery 2023; 11(5): 183-188 185

BRI E— A (BHEMnFIEER) EAWHE
Kk K /EH . HPMCH.45 8 HH0.3%0 1 22 1.5%of,  FH /K&
ZIMIN1%; EBE, HPMCHB R H0.3%04 21.5%0,
KELIEIN2%; UWHHESBIRE T HKE.

26

¢ HPMC=0.15%
B HPMC=0.0.03%

VAERE (%)
El2 VAES EXHD K 75 /K = 5200

X THPMC. VAEX TR K FRKERFLI, R

WA LRI SR SCRR(1 7] ACE JLAN L, AARTEA

3.2, KR

M3, 475, FEEHPMCHS EAWR S, WA
IKBEARWIR T, AT 1.5% )5, WFARKRIEREEEA
A, BEVAEB BRI, R KEARRE, HeT
5%)5, WHRAIKEEARFEAL, BIHVAEFMHPMCYY
BAHRKER, BEAEHCRZEMNRK, HPMCHILRKZK
RERE; 1.5%HPMCHIME 2 T5%VAEMEH, wf
BRI S0%HE F FI90% LA s BB RK R A 2
e =) I8

¢ VAE=0 mVAE=2.5%

40

20 —m—"F—F"—F—F—F—F+—"F+—+

—t—t

HPMCB & (%)
13 HPMC5 RUA IS (R KR H R

100 3
L 4
80
~
X
~ 60
i—
= = Y,
=40 ¢ HPMC=0.15%
® HPMC=0.03%
20

0 1 2 3 4 5 6 7 8
VAEB & (%)
El4 VAES ST RP I AR K R I .

RIBHPMCHY, A SCHIPRK RAE T SCHR[6, 21170, FL
T R R A AT SR FH 8 AR AR I, T A SR S
ERIAR AR . AT e R B, 4L EEH T
PRAKERES CRIER) , ST ERAKRREEN RrMe
R, EAEHESHIEZA IR R, X5 HS1H
WS RIFAMFE

KTHPMC. VAEX P I LR KR B A4, AL
5CHR[6, 2115 KA —8, (EACHFFRERN: $5HKS
VAE, B4 HAKBHPMC, #AH KRR AER, X
S ArIAE

33. BEE

HES. E6r IL: HBEMT1.5%0, FHPMCH
RN, WA EKEERFK, PBFICT500g/L; MBEH
H1.5% )5, BABEERGEFAL, HVAES EMKT30%0
i, BEEVAEB RS, EBEEZHFE, BETYH
150g/L; VAESE44E, BFEATRE. EBH8E
& FHHIBIN,

AR S R 5 SCHR[16]. SCHR[20] ) 45 S8k — 2.

2200

¢ VAE=0
2000

B VAE=2.5%

1800

1600

mAT (g/L)

1400

1200

1000 -ttt
0 05 1 15 2 25 3 35
HPMCB & (%0)

ElS HPMC15 s b S e 25 K150

2200

2000

1800

1600

BEAOR (g/L)

1400
¢ HPMC=0.15%

1200 B HPMC=0.03%

1000

0 1 2 3 4 5 6 7 8
VAEB & (%)
El6 VAE B Xt ib 35 18 28 5 (K150

34. PUEEE

7. E8AI L. HPMCZ KiflE Ryt EmZ, H
PLiB /N T0.75% 0 N VAES & E i Al 42 & PUs
SRR RBgiREAR ZHNEARMM. FHHPMCH &
R KE, BEAWHERSISER, & KIERIK
W RS, Rt e S B KDL 52 R,
BT VAER K BB HEREAKER, RS VAESER
KIS, RbH a3 R



186 TR 5. HPMC 5 VAE XD 2% 22 W% BE I AE A AL

KT HPMCK U 538 B B4 A, A SC 5 SCHR[16]
SCHR[2 11K 8. ST VAEXSHS 3 31 s 58 B i 48 F B4,
ARG CRR[16]38 59— 3, 5 CRR[21]IHH .

30
* VAE=0

25
E ®VAE=2.5%
g 20
N~
= 15
?-,E 10
=
R s

0 —t—

0 05 1 15 2 25 3 35 4 45 5
HPMCEBE (%0)
El7 HPMCI5 X Rb J Pt 3 (152

30

25
~
S20
3
e\xlS
10
f$ 5 + HPMC=015%

o 1 1 . . _ WHPMC=0.03%

0 1 2 3 4 5 6 7 8
VAEBE (%)
El8 VAES 80D 3K U 50 S 2

3.5. PLiTRE

SEIGLE R w9, B0/, HPMCE: K AT
3 H LA 8 /N T0.75%0 I 521 B N 2 3% VAE R KR
mREPrmE, SBERE HNERNM, XF
HPMCK B om & 1 7E U, 48305 SCik[16, 217 K44k
—3, HEMAARFE. KT VAEX ISP 58 4E
B, ARSCHCER16) KA —E, 5 SCHR[211AH X

10

+ VAE=0
~ 8
o B VAE=2.5%
2 g
N
=
= 4
“\é
E2
0

0 05 1 15 35 4 45 5

2 25 3
HPMCEBE (%0)
K9 HPMCI5 B X RP I i s 5 (152 m

10

¢ HPMC=0.15%
B HPMC=0.03%

Pryr g (mpPa)
SN

0 1 2 3 4 5 6 7 8
VAEBE (%)

110 VAESS & 5 32 504 93 [ 500
3.6. BTtk 5P

HE1L. 120 W: VAESHPMCH W] BRAR £ 3T L,
P, HZEHPMCHB & 1 KT HL i/ B
N E, MVAEB BN iR mE g, 8
BHR TR .

FKFHPMCK T ELFIAE R, A S5 SCiR[2, 15]
Kik—5, (HEEAR. ZFVAEX 3T L /e FH R,
ASCESCHER[1ST R AR5, (H AR .

A P SCHR[251 S5 45 IR . BAT W BT
PERIE T, TR R AR, ST, $T
T I ) 2 T S LW .

20 ’ 5
o m HIRE,VAE=0 m i VAE=2.5%
16
3 © /37 ,VAE=0 A [E/37,VAE=2.5% 4
En <o 04)—(} -
;5 2 A o O 3 g
£ A A O'¢ B
=z s —
= A
<> A . A
e e =
0o ———t—t———t—t—t—t— 1

-
0 0.5 1 15 2 2.5 3 3.5 4 4.5 5

HPMCIB R (%)

El11 HPMCHB X RS TR MR,

20

m H1Z % HPMC=0.15% ® H1Z 1%, HPMC=0.03%

* [% /37 ,HPMC=0.15%

A [E/#7,HPMC=0.03%

PiAPE (mm)
JEPrIh

VAEB & (%)
El12 VAEB XD 3 LU TR M I S



Science Discovery 2023; 11(5): 183-188 187

3.7. PIfiRigEsRpE

SCIG A R B3, B4R, AT $LBHPMCHY,
HPMCXJ K &5 58 A R, (HARE (0.10-0.47MPa) ;
VAEXT D 3 1 Fr ARG 45 0 B 52 ma oF 2 25, ARt = B
WO RIRE S R (0.251.4MPa) o RSV K
ROV AT TR AR R, A PR RE s FE 78K
Ve RE AL AR R sl BE AR S, I HLILEE s 0 P 58 ) R
KB fE DL B AR T fE 11, Refe IR 4 aod
TR R, AROhIES TSy B . R
RAE TSI X, RAPIRE AR A RO oo 7 1 i %
Xghity, BRI TR e m. KIS R Ak
K15 5 1A B IR 45 8 B S 38 0

1 > 0.4

~ OHEERE (WK, )
> WAERE (5BR, WK
2 AEZEBE (SEPS, BE) =
;075 XFEEERE (GEPs, WK 03 ¢
& 4
H o5 =
¥ )
2 %
= z
% 0.25 @
2N\ w
5 ¥

0

0 05 1 15 2 25 3 35 4 45 5
HPMCHBE (%) (VAE=0)

2 0.4
~ SHEBE (5D, £
s REZEE (5D%. @A)
2 s pgEE (Sees, #2003 0§
= \ RSB (SERS, FiK) £
= . . =
sz A AA A A =
Sy A A =i £\ e
= A A £
3 =
2 05 L0l &

0 bt b+ 0

0O 05 1 15 2 25 3 35 4 45 5
HPMCEB I (%o) (VAE=2.5%)
FEI13 HPMCH5 5 X b % R ARl 45 55 B2 1 5
04
PHEBE (5BR, ED)

_ WELRE (SBE, B .
£ |5 | emsmEoses wEm /0 s F
~ O HEEEE (SEPS, ghk) a = v b3
i 2 9 =
a =
£ 1 - * $ 02 3
::: 3 -
% 4
2 o5 01 I»

0 1 2 3 4 5 6 4 8
VAEB&E (%) (HPMC=0. 15%)

2 0.4
A o HEEBRE (5B, B
I
g mHERE (50, A0 ~
T 15 HEERE (5Eps, H7) 03 S
= HEEE (Sevs, A &
> a4z
2 1 02 =
o S
T os 0.1 r
v
0 Lo
0 1 2 3 4 5 6 7 8
VAE#BE (%) (HPMC=0.03%)
El14 VAES S0 10 7 AfoRh 25 58 B 1 52 0
4. gk

HPMC % KIE#m /K E; VAEB R &K, W&
EHRKFKE; BBSREFKE.

HPMC (IR K A/E 22, VAEREKER BN —
HHEBNRKIEH EERTHPMCI B & . 545 HAK
BVAE, 5545 H{EBHPMC, #AHEKZRFIER .

HPMC 4 KIRPEIGIE A E, VAES/MEBRIRIEAH,
BBYRRE -FHNSN.

HPMC X} /b 3% 1) Bt s 560 5 A0 37 50 i 4 7= AR AN R 52
W; VAER] KRS EIUdrae/s; $Eg N it stk
SEIE, RBLi R H A,

HPMCXT R 25 5 A R, (HATRE; VAEX K458
JESCTE B3, AT S Rb I AR, S R

HPMCH] &3 R ACE T E, VAEI AT i 32 s fi 22
Y, EBEMTHRANE. L TIEIT, JTREMEEEN
RO 3K LR R I BEA B

22 3Rk

(1] FKEEY, 4. KBtk R A B IR IRT 7T [C). &
Jerr 4 [ S D 2R S O SCAR. 2005 (11).

[2] 5RO, &5, A4 R TERTRD KRR AU RE M [J]. B IUA R AR,
2008 (6).

[3] FABE, &5 A4 R TR S5 HRE S RO Rb IR M RE R SR [T].
VEEEL. 2009 (10).

[4] SRE, % G4 KRB KIS [C]. 5=
Jerr 4 [ S D 2 AR S O SCAR. 2009 (11).

[5] Laetitia Patural, etc. Cellulose ethers influence on water
retention and consistency in cement-based mortars [J].
Cement and Concrete Research. 2011 (41).

[6] D. Bulichen, etc. Working mechanism of methyl hydroxyethyl
cellulose (MHEC) as water retention agent. Cement and
Concrete Research. 2012 (42).



188

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

HHAE & HPMC 5 VAE TR D 32 22 S RE i1 F ML

Coralie Brumaud,etc. Cellulose ethers and water retention [J].
Cement and Concrete Research. 2013 (53).

J. Schulze. The use of redispersible powders in cemnet
moratrs. Wacker-Chemie GmbH, Werk Burghausen, W.
Germany. 1985 (9).

Roger Zurbriggen. ELOTEX R {73 i J 3 o) e it il 425 b
PERERIEZM [J]. fL222EAE. 2003 (8).

Alexandra  A. P. Mansur,etc. Physico-chemical
characterization of EVA-modified mortar and porcelain tiles
interfaces [J]. Cement and Concrete Research. 2009 (39).

FEN & LB E AT BB B AW I 1 ae
FC[J]. MRS TR 2B 22 3). 2011 (8).

TALRE, . ANEAMRE R TR R IT [C]. T ERERR £
2220003 AL IK IR HM BHE SCEE (FH. 2003 (9).

T, BRERES TR I IR F [J]. A5
#2005 (7).

A. Jenni. Etc. Influence of polymers on microstructure and
adhesive strength of cementitious tile adhesive mortars.
Cement and Concrete Research. 2005 (35).

TR/NAT S T RSB RTIT RS 2EAE 7T (7). YRBE 1 5 /K Ve il .
2006 (6).

AR, & BAYIT R I IR E: RN 3 T B I 5
M [J]. SRR, 2007(6).

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

LfRE, 5. BEVXEPSHM E KRS K AERE R RZI [J].
OB TR 5544 2012 (10).

HE, 5. AR R TEAN ] F - BB X TR R R U A
PEREIISZI [J]. T AR &M, 2014 (11).

FRAAFN, S5, AMAR PTASR IR M RESE A 7T (0], IRIEE
A, 2015 (12).

SRR, & REW TR K IRRD 3 AT BE KW K 2R 5
M [J]. AL SALEL 2004 (2).

TR, A RBE AL RP 2 e [J]. BRI
hiBEIR. 2005 (5).

AT, BAY TR K e b 3% F1 25 MR BE ORI 7T [T]. 48
KEFEAR(HAAFLHERR). 2006 (8).

RS0 RA VIR AT 2 R B HR = /K VR D J P BB AL
[N.AH 5Kz, 2010 (1).

R, & RAW RS K PTRE RE I RIGHT 72 [J]. TR
+.2015 (3).

RARAE, 25 AMRIE R GO 2 RIS S B K 7
EIBEAL [CL. 38\ JE R i R EAR B8 3SR, 2020 (8).

(=Rl

BREE (1967-) , 5, BEREAEL, FENET

R EFORIE T



