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Properties of the Cement Mortar Modified with SKYPRENE LATEX LC 50

Takao Ishige
Yasumi Kurata

Takasi Shintani

Synthetic polymer latices have been advantageously used to improve hardening characteristics of cementitious

materials, SKYPRENE LATEX LC 50, a polychloroprene latex designed for the purpose, was prepared by

the emulsion polymerization in the presence of cationic emulsifiers which oppose the coagulative action of

multivalent metal ions such as Ca* and Al* coming of portland cement.

The polymeric composite mortars made of 3 parts of sand, 1 part of portland cement, and 0.05 to 0.3

parts of the latex (as solid rubber) were molded into test specimens, for which the effect ot SKYPRENE
LATEX LC 50 as the additive to the mortar mixtures was investigated on bending strength, compressive

strength, tensile strength, impact resistance, abrasion resistance, and water absorption according to the

conditions specified by Japanese Industrial Standard.
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Table 2 Properties of SKYPRENE LATEX

LC 50
Total solid (%) 51.0
Specific gravity (20°C) 1.110
pH (20°C) 7.3

Viscosity (20°C, cps) 31.2
Surface tension (20°C, dyne/cm) 32.1

Polymer particle size €] 0.08~0.12
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Table 1 Physical properties of cement for testing
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Tabte 3 Formulation of mortars for testing (parts by weight)

Polymer- _
cement ratio
(%)
Plain mortar l 0
Polymer cement mortar 5
Y 10
” 15
” 20
” 25
7 30

Flow (\:}gl?“ni}enrt- ratio Density |
(mm) %) (g/em®)
157 85 2.00 i
144 81 1.80

143 67.5 1.89

142 63.2 1.938

144 56.0 1.97

147 52.5 1.98

5 1

147 48. .97

¢ 10)




ANA TV V5T v 7 A LCHORBIE Lict £ v b B0 X ALOHHE 55

T L5 LTRIB L dELr 20 (/w4 v
FHe=2 0 1 (E&E), 7w —fE162m) % 2 H20°C
90% R .H THEA (£26 AR20° C AR F#EE, I HIC 5 HE
20°C, 90% R .H T#A L THRA =124 THH# E,
20°C, S0 R .HTHRBELA T ot 1~ U AHH
AEHEAFH L TR L,

7 U — v e & A TITEEGC IR AT20°C, 90%R.
HT#4 L1,

L6 BEFERER

10x10x 1emd K & i iy Lic er &L RE 2 A
20°C, 0% R . HTHLAHIHLRIZAZ0°C, 50%R.H
TR 2T oD%, ASTM D1175—-55T {oiR X
nTD T - — AR L »20°C, 50%R.HoD
fEiR s CEERERC S—17TH AV CfiE L kg CREA L, T
— 3 — BEREFRH (EREHR1000[E1§54 b O EFERAKERE Y
mg P TERT D) RDI,

(7] iR

EERERBICH A Lic b o L[ABED L 2 MRZ P L
2 A20°C, 90%R.H-T#E4#%120, 20°C, 50%R.H
CEIEIELE Lis e A 2 AICOT, 20°C, 50% R.Ho
HEST, ARBYEYES 7 A7 70 b2 4 A REREE]
WCHEE LT, 67 DOMERIC X 5 BEEAAFREIRD SRR T
B (on) RAKELTERERI L L,

4. REBBRLIEER

(1) HBEHIOFRmHER
— STy 2 AT EA Y hEALZANLETHES

i, 57 v 7 AFEEh b3 bR T L 2L £
NANDLRESHEIT R IR 5 BRCHRFIZEHMT 5 Hik
NELRTWS,

HEFE LT, HOXRIC LTy a—vR=
TN g VEALTDEDORHEHTHDZ EHHBR T
5

Sy HL o) - SH 5504 A LTI
Floo BRI & 2 e,

WA

(1) wxvi/B=1:3

(2) LC 50 (BFHIE)/+ 2 v+ (P/C)=20%

@ 57 v 22 LC 50K 2 A OBMEO,

1, 2,25, 3%

@) K/t v i (W/C) =35, 40, 45, 50, 55%

HBEREAER4, EORIUM LKL,

HEBOFER, MEHOBNC LY 57 v 7 ADRA
LBEAEAADERSHETENMERL, H—7r —fE&
T 5O LBEKE SEMT H2HAZX TR LTS,

SO L RBEENLS AV T A v bE L XA
AEIBERIIOPEXBEL LTS T » 7 A~NDHI
KERIEBIL, 57 v 7 ARBIRL2.5% LT 52 L
L7,

(2) KktEAr b (W/CER)

F 3T X o, HEK2.5% BMD 77 v 7 AR
LEY)T—h Ay rEAZIML, R—7e—{EET5HK
HIAEYV v —RBABOREME LI W/C Hh&alis
HE %R L1,

Table 4 Effect of silicone antifoaming agent to flow value and mortar density

= Antifoaming
\\\agent ‘ ‘09 ‘ 1.0%
™~ e i

— !

2.0% | 2.5% ] 3.0%

Flow Density Flow DenSItyi Flow D-en_s‘i_t;.]-_Flow Density | Flow |Density
 (mm) (g/em?) (mm) (g/em?) (mm) (g/em?) (mm) (g/Cma)’ (mm) (g/cm3)i

~
Water- . Item
' cement rario

55% 180 1.52 178 1.80 , 159 | 1.82 147 . 1.94 = 144 | 1.91
} 50% 170 | 149 . 162 | 1.85 139 0 1.93 | 135 | 1.94 | 129 \L%
. 459 160 1.47 | 137 | 188 | 127 | 1.89 123 | 1,93 | 120 | 1.94
} 0% 150 | 1.46 ' 131 ; 1.88 | 121 | 189 ¢ 110 | 198 | 112 ‘ 1.97
J 359 | 138 | 152 | 123 | 1.85 | 109 | 1.90 | 103 | 2.00 | 105 | 2.00

Table 5 Effect of silicone antifoaming agent to mortar density at identical flow value

“Antifoam- ! i |

\\?ga%m 09 1.0% 2.0% ‘ 2.59 ; 3.0%

—

It 1 1 Den- . . De | Den- ~ Den- | D =
| Flow > H%WM? mem m@ wmwmw;m wmr%wwﬁlwmpm“.mﬁ m‘

(mm) = (mm) gremsy (%) Onm)<yma>©/)(mm)Lymwn(/ﬁlomn)unmn(/ﬁlﬁnm)uwmnmﬁfh

145+3 142 1.49 38 144 11.87 ' 47 146 ,1.91 51 ' 147 '1.94| 55! 144 |1.91 55

& . = oo A

(1)

R L




B

; B D

Iy

300
2801
2601

o

=~
=

Comprassive strength

R
o
=

T

Ben(ff-)ng and compressive strengths (kg/cm

Bending strength

1

) i 3
0.5 1.0 1.5 2.0° 25 3.0
Addition of antifoaming agent (%)

Curing time: 2 days wet. 12 days dry. at 20°C
(Polymer-cement ratio=20%)

Fig. 1 Lffect of silicone antifoaming agent to

bending  strength and

strength of polymer modified mortar
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Fig. 2 Effect of dry-water cure variation on
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Fig. 5 Compressive strength vs curing time for
various polymer-cement ratio on dry curing
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Table § Abrasion resistance of polymer-cement-
mortar

- o " Taber abresion factor
Mortar Tabe

I __(mg/1000 rev)
Plain mortar 16500~18500
P/C=159% Polymer cement mortar  565~585

P/C=20% Polymer cement mortar  480~515
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Table 7 I[mpact resistance of polymer cement
mortar

Impact resistance as |

‘ Mortar falling height of 17¢ |
| steel ball (cm.)
]| Plain mortar 30~ 35 !

! P/C=15% Polymer cement mortar 1156~120

i P/C=20% Polymer cement mortar 135~140
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