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Abstract: Hydroxypropylmethyl cellulose (HPMC) having various molar substitution (MS) and degree of substitution
(DS) were considered as the thickening and water retention additives for the cement mortar. The effects of cellulose addi-
tive on the mechanical properties of cement mortar were investigated. The hydrophilicity increased with increasing MS/
DS which caused the lowering of hydrogen bonding in the cellulose. HPMC absorbed the moisture from the mortar due
to its hydrophilicity. As a result, the viscosity and water retention behaviors were increased by adding HPMC to the mortar.
The enhancement of adhesion strength and compressive strength were found because higher water retention in the mortar
helped the hydration of C;S and C,S in the mortar. However, this result could be achieved only when HPMC was used
with deformer to minimize the air entrainment in the mortar by adding HPMC.

Keywords: cement mortar, hydroxypropylmethyl cellulose, hydrophilicity, thickening additive, water retention additive.
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Figure 1. Chemical structure of cellulose and hydroxypropylmethyl
cellulose(HPMC).
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Table 1. DS and MS of Cellulose

Sample MS DS
PM1 0.291 0.236
PM2 0.177 0.094
PM3 0.086 0.043
PM4 0.041 0.037

Table 2. Chemical Composition of Portland Cement and Silica
Filler

Portland cement Silica filler
Composition wt% Composition wt%
CaO 62.70 Sio, 92.0
SiO, 22.00 AlO; 3.5
AlLO; 5.33 Fe,0; 0.2
Fe,0; 3.55 CaO 0.1
MgO 2.30 MgO 0.1
SO; 2.10
K0 0.87
Na,O 0.21

Table 3. Formulation of Mortar
A B C D E
Cement(wt%) 2899 2891 2884 2877 28.70
Silica filler(wt%) 71.01  70.84 70.66 70.48  70.30
Cellulose(wt%) 0.00 0.25 0.50 0.75 1.00
Total(wt%) 100.00 100.00 100.00 100.00 100.00
Water(wt%o) 39.00 39.00 39.00 39.00 39.00

Silica filler/Cement  2.45 2.45 2.45 245 2.45
Cellulose/Cement ~ 0.0000 0.0086 0.0173 0.0261 0.0348
Water/Cement 1.35 1.35 1.35 1.35 1.35
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Table 4. Formulation of Mortar with Deformer
(unit: wt%)

A B C D E
Cement 2899 2891 28.84 2877  28.70
Silica filler 71.01 70.84  70.66 7048  70.30
Cellulose 0.00 0.25 0.50 0.75 1.00
Total 100.00  100.00  100.00  100.00  100.00
Deformer 0.00 0.13 0.26 0.39 0.52
G total 100.00  100.13  100.26  100.39  100.52
Water 39.00  39.00 39.00 39.00 39.00
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Table 5. Contact Angle of HPMC

Sample Contact angle(deg.)
PM1 45.03
PM2 55.57
PM3 58.12
PM4 61.51
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Figure 2. Water retention of wet mortar with various HPMC and
CEL.
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