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Adsorption of Cellulose Ether on Surface of Cement Particles
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Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: The molecular size of cellulose ether in solution was determined via dynamic light scattering (DLS), and the adsorption of
cellulose ether on cement particles was determined by total organic carbon content (TOC). The results show that the particle size of
cellulose ether in solution decreases with the increase of concentration and tends to a constant value, which can be called as
undisturbed diameter. There exists a correlation between the measured adsorption of cellulose ether from TOC and theoretical
adsorption of single layer cellulose ether in the state of dense packing on the surface of cement particles calculated from its
undisturbed diameter and the Blaine specific surface area of cement. Therefore, cellulose ether is most probably adsorbed on the
surface of cement particles with its undisturbed diameter, which is independent of cement type obtained.
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Table 1 Chemical composition of cements w/%

CCIl’lCIlt SlOz A1203 CaO SO; F6203 MgO MnO TlOz KzO NaZO

CSA1 13.90 21.20 43.70 1420 2.00 3.40 0.10 0.90 0.50 0
CSA2 17.40 15.80 43.50 14.70 2.80 4.20 0.30 0.80 040 0
PO  20.10 490 64.70 3.50 2.90 2.00 0.10 0.20 1.30 0.20

CSAL1 is quick setting and rapid hardening cement; CSA2 is high belite

sulphoaluminate cement; PO is Portland cement. w is mass fraction.

F2 KEREEELRER

Table 2 Density and specific surface area of cements

Specific surface area/(m?g ')

Cement Density/(g-cm )
Blaine BET
CSAl 2.87 0.51 1.80
CSA2 2.94 0.53 2.20
PO 3.12 0.43 1.20
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F 200 nm FLARJERL I JE .

1.2 RZRMEK

FH 25 B 77K BC | P b 41 o 2 Bk ARTHE VS W, IR
BI85 g/L, ARG M8 2 B 1K Bk e i g K R
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He R TR IRE, A7 X ME TR o RRAHFE IR
TAE TOC MR, #E T AT 240 DL E, B
B WGIAT IR 8 b 0] DATH RS VR R B AR 4 2R A
i, st 5K IR TR A AT G A7 4 R RS R IR B 22 1T 5
HH AR 7K Y IR 2 T PR R B 2

2 ZER54%

2.1 CE fE/KBRAACRE S RGP RIE

YR BEORLAS S VR BOR L R 2R L 1 ANTE
2. BEBREIRT 0.05% UG, WIKARER R EE
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Fig. 1 Diameter of HEMCI at different concentrations
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Fig. 2 Diameter of HEMC?2 solution at different oncentrations
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Table 3 Comparison of theoretical carbon content and
theoretical TOC calculated from chemical
structure and measured TOC

Carbon content ~ TOC of HEMC solution/(mg-L™")

Cellulose ether

of HEMC/% Theoretical Measured
HEMCI1 49.97 83.29 42.30
HEMC2 51.11 85.19 79.60
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Table 4 TOC of HEMC before or after mixed with cement and amount of HEMC adsorbed on cement by calculated

Total organic carbon content/(mg-g ™)

Adsorption of HEMC on cement/(mg-g ")

Cement HEMC1 HEMC2
HEMCl1 HEMC2
Pure cement paste Cement paste with CE Pure cement paste Cement paste with CE
CSA1 11.7 46.4 11.7 73.0 0.286 0.690
CSA2 15.0 445 15.0 73.8 0.482 0.784
PO 20.5 48.6 20.5 71.7 0.535 0.844
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Table 5 Diameter of CE in water solution and filtered
solution from cement paste at two concentration

D/nm
HEMCI1 HEMC2
Solution

0.05% 0.30% 0.05% 0.30%

Water 99.82 19.29 49.21 16.66
CSAl 105.36 32.68 118.48 27.28
CSA2 120.89 26.16 126.22 25.20
PO 116.34 22.20 122.77 21.66

R6 AHERMEMMIKE THEZTERIEREME SN EN LR

Table 6 Comparison of theoretical adsorption calculated by diameter of CE in two concentration and measured adsorption

A/(mg-g™") calculated Measured

Concentration CE type Cement type  Diameter of HEMC in pore solution/nm An/(mg-g™)
SBlaine SBET in comparison with Sgjaine/%
CSAl 105.36 0.033 0.12 0.286 870
HEMC1  CSA2 120.89 0.026 0.11 0.482 1900
PO 116.34 0.023 0.06 0.535 2300
0.05%
CSAl 118.48 0.040 0.14 0.690 1700
HEMC2  CSA2 126.22 0.037 0.15 0.784 2100
PO 122.77 0.032 0.09 0.844 2 600
CSAl 32.68 0.34 1.21 0.286 84
HEMC1  CSA2 26.16 0.55 2.30 0.482 38
PO 22.20 0.62 1.74 0.535 86
0.30%
CSAl 27.28 0.76 2.68 0.690 91
HEMC2  CSA2 25.20 0.92 3.84 0.784 85
PO 21.66 1.01 2.83 0.844 84
25 =k Y 5
EE I 4 gt CE fEARIKJe i sLhail -

B, R W B R e K e A 8 R B 3 T AR
21 4k 2 Wk AE /K Y IO PR P K T 0 AR 3L R ik

1) PR 2 ZBEAE CSAT H IR B & B /N T 1
CSA2 HHF I & . K CSAT FEN R EL R AN,
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Fig. 3 Theoretical adsorption 4 calculated from diameter and TOC 4,, of CE at two concentrations
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Fig.4 Measured adsorption of two CEs on different cements
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