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Abstract: Polymer—modified mortars have been largely used as paving materials, flooring, waterproofing
material, adhesives, anticorrosive linings, deck coverings, and other various materials. The various
types and properties of the mixed polymer largely affect the characteristics of polymer—modified
mortar that has been mixed with polymer latexes. Consequently, its application purposes are varied
according to these properties. This paper investigates the typical properties of polymer—modified
mortars that contain styrene and butyl acrylate latexes and styrene butadiene rubber. They are then
tested to obtain air contents, water—cement ratios, flexural and compressive strengths, water absorption,
and chloride—ion penetration. From the test results, the superior flexural strength of polymer—modified
mortars is obtained at a S/BA~2 and a polymer—cement ratio of 20%. And, the water absorption and
chloride ion penetration depth are greatly affected by the polymer—cement ratio rather than the types
of polymer. In the polymer—modified mortar and concrete structures, aggregates are bound by such a
co—matrix phase, resulting in the superior properties of polymer—modified mortar and concrete
compared to conventional mortar and concrete,
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Table 1. Chemical Compositions of Ordinary Portland Cement

Si0y AlLO; CaO MgO SO; KiO NaO FexO3

21.09 4.84 6385 332 309 113 029 2.39

Table 2. Physical Properties of Ordinary Portland Cement

Compressive strength

Spechlc Blainess specific ) Setting time of mortar (kaf/em?)
gravity surface — —
Al - (20 C) (em¥e) nitial set Final set
= (min) ) 8¢ 7d 28
_ 315 3300 240 7:00 196 228 378
2. 2 Aol AR AMIEE KS L5201 789 2% X
Egc AEES ALgslgl o 3184 ARy Eu)A Ao
== ARIES ]‘%jb« ™ B d23t E2)4 5 Table 1, Table 3. The Properties of Fine Aggregate
Table 29} 7t} A= THAKsize : 0.25~0.6 mm)E AR
or] 272 AL Table 33 2k AWIE E318 Zajn)= S/BA Max. Unit Specific Water  Solid volume
(styrene—buyl acrviaie) & WA 0|8 £ FHe AWE £ e WeRM WAH abshupion percoase
318 ZEu)9k FUjo|x AArE T Q1= SBR(styrene—butadiene i ‘ 2 2
rubber) & EJ30] AMSSIROH, 7 4L Table 401 VeI <12 15 262 040 581
Table 4. Properties of Polymer Dispersions for Cement Modifier
Type of Solid Viscosity pH Glass transition Specific gravity Average particle Main
polymer content(%) (mPa-s) (20 C) temperature(C) (20 © size (um) components
S/BA-1 56 2470 7.5 -16.1 1.04 0.28 Styrene acryl copolymer
S/BA-2 50=%1 170~500 7.0~8.5 19 1.03 0.10 Styrene acryl copolymer
SBR 48.5 82 7.8 -9.8 1.02 0.25 Styrene butadiene
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Table 5. Mix Proportions of Polymer-Modified Mortars

Typeof Cement: P/C  W/C Air content Flow
mortar sand (%) (%) (%) {mm)
Un—modified 0 62 4.7 168
5 61 10.6 169
St/BA-1- 10 57 9.1 166
Modified 15 52 8.5 172
20 45 8.1 169
5 54 4.2 171
St/BA-2— 1:3 10 50 4.2 168
Modified 15 47 3.8 169
20 46 2.5 170
5 53 10 169
SBR— 10 47 7.9 168
Modified 15 46 59 170
20 45 54 171
¢ 4 Epoxy Resin Coating
3
<
= Chiloride Jon
g - I _Penetrated Rim
=
=
. Unpenetrated Portion
(Unit; mm) \ Epoxy Resin Coating

ABCDEandF
Measured for Chloride Jon Penetration Depth,
and Averaged.

Figure 1. Cross section of specimen after chloride ion penetra—
tion test.
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Figure 3. Air contents of poly—
mer—modified mortars.

Figure 2. W/C of polymer—mo~—
dified mortars.
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Figure 4. Flexural strength of polymer—modified mortars.
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Figure 5. Compressive strength of polymer—modified mortars.
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Figure 6. Water absorption of polymer—modified mortars. Figure 7. Chloride ion penetration of polymer—modified mortars.

© ' (d)
Figure 8. Microstructure of SBR—modified mortar (magnification ; X 1000). (a) polymer—cement ratio=5%, (b} polymer—cement ratio=
10%, (¢} polymer—cement ratio=15%. and (d) polymer—cement ratio=20%.
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