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Tab.1 Relationship between reaction conditions and properties of SBC

F%  a(NaOH) : n(AGU) : n(BS) SRR /°C S 1] /b Wi/ % WM AN/ em
SBC1 0.5:1:1 60 3.0 1.0 8.0
SBC2 0.5:1:1 75 1.0 2.4 10. 1
SBC3 1:1:1 60 3.0 1.1 7.3
SBC4 1:1:1 75 4.5 1.8 15.0
SBC5 2.5:1:1.7 60 4.0 4.6 15.2
SBC6 2.5:1:1.7 75 4.5 5.3 15.6
SBC7V 2.5:1:1.7 75 - 7.8 27.1
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Fig. 2  Relationship between dosage D of superplasticizers

and fluidity F of cement paste
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Fig. 3 Relationship between fluidity loss

of paste and elapsed time
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Fig. 4 Zeta-potential on surface of cement particles
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Tab. 2 Effect of SBC mass fraction on the
setting time of cement paste min
SBC #4t/ %
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0 0.5 1
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Tab. 3 Effect of SBC on the compressive

strength of cement
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Tab.4  Effect of SBC on the strength of concrete
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Preparations and applications of cellulose-based concrete

high-range water-reducing agent

WANG Li-jiu"'s HUANG Feng-yuan'’, ZHANG Hong'’. MA Xi-chen'’

(1. School of Civil and Hydraulic Engineering, Dalian University of Technology. Dalian 116024, China;
2.College of Chemical Industry and Materials, Liaodong University, Dandong 118001, China;
3. School of Chemical Industry and Materials, Dalian Polytechnic University, Dalian 116034, China )

Abstract: Water-soluble sulfobutylated cellulose (SBC) was prepared by polymer modification
method via 1,4-butanesultone(BS), NaOH and cellulose. The structure of SBC was testified with
FT-IR, and SEM was applied to study the surface of hydrated cement. The optimum conditions for
the product were obtained: n(NaOH) : n(AGU) : n(BS) = 2.5:1: 1.7, and reaction time is 4.5 h,
reaction temperature is 75 ‘C. Its performances as water-reducing agent for cement were also studied.
The results show that the fluidity of cement paste with appropriate amount of SBC can be increased
obviously. When dosage is 1%, the water-reducing ratio reaches as high as 16.5% in mortar and
fluidity loss is very little in 120 min, less than 4%. The SBC presents a little retarding effect on
cement in the experiment. SEM shows that the structure of the hardened cement paste becomes more
uniform and compact than that of the control. The results of application of SBC in concrete also

indicate that SBC can improve the strength of concrete. Thus, SBC has the potential to be developed

as high-range water-reducing agent.

Key words: cellulose; sulfobutylated cellulose (SBC); high-range water-reducing agent; cement paste



