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Effect of Microfines in Granite Manufactured Sand on Adsorption

Characteristics of Polycarboxylate Superplasticizer

LI Beixing"", LU Dunziang', QIAO Min’

(1. State Key Laboratory of Silicate Materials for Architecture, Wuhan University of Technology, Wuhan 430070,
China; 2. Jiangsu Sobute New Materials Co., Ltd., Nanjing 211103, China)

Abstract: Physical and chemical properties of two microfines in the granite manufactured sands produced by two dry
processes, namely the combination production of sand and gravel and the separate sand-manufacturing plant were
tested. The effects of microfines content on methylene blue value (MBV) of manufactured sand and fluidity of mortar
were studied. Total organic carbon (TOC) and Zeta potential were used to measure the adsorption properties of five
polycarboxylate superplasticizers (PCE) on the two granite microfines of microfines contained in the manufactured
sand from the combination production of sand and gravel process (CMF) and microfines contained in the manufactured
sand from the separate sand-manufacturing plant process (SMF ). The results show that with the increase of granite
microfines content, the MBV of manufactured sand increases, and the PCE demand dosage to achieve equal fluidity
of mortar is increased , and the influence of the low-quality CMF is more significant than that of the SMF ; The CMF
can be very strongly adsorbed onto the five PCEs, and the adsorption rate of the SMF onto the PCEs is similar to
that of the cement. The high adsorption of the CMF onto PCE does not result from the pure rock fines, but from
the clay powder or weathered particles which are mixed in the microfines during the production of manufactured sand.
Key words: granite microfine; clay powder; methylene blue value(MBV) ; fluidity of mortar; polycarboxylate

superplasticizer; adsorption
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Table 1 Main property indexes of granite manufactured sands

T Fi dul Packing density/ Apparent MBV/ Crushing index ~ Microfine content  Mud lump content
e ineness modulus N . )

P (kg'm ?) density/ (kg-m ™) (g-kg ") (by mass) / % (by mass)/ % (by mass) /%

CMS 3.05 1563 2641 1.8 27 9.2 0.6

SMS 2.71 1506 2624 0.9 22 5.2 0.4
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Fig.1 Petrographic analysis of granite manufactured sand
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Table 2 Chemical compositions of granite microfines
w/ %
Type Sio, ALO, Fe,0, Ca0O MgO TiO, Na,0 K,O MnO P,0. S0, IL
CMF 65.46 16.01 1.79 4.24 0. 65 0.18 2.98 5.30 0.11 0.12 0.21 2.84
SMF 69. 05 16. 32 1.53 1.70 0.67 0.23 3.83 4.95 0.10 0.13 0.11 1.25
* % o-quartz * * a-quartz
¢ Albite + Albite
v Potassium feldspar v Potassium feldspar
.
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Fig.2 XRD patterns of granite microfines
R3 HREEMBEEMRE
Table 3 Main properties of granite microfines
Ratio of compressive
Density/ Water content ~ Fineness (by Specific surface MBV./ o . strength/ %
T . ) Fluidity ratio /¢ )
ype (grem ?) (by mass)/ % mass)/ % area/ (m*+kg ") (g-kg ) uidity ratio /%%
7d 28d
CMF 2.67 0. 65 25 314.7 10.0 87.1 60 63
SMF 2.65 0.42 20 326.3 7.4 91.6 62 70
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Fig.3 Curves of particle size distribution of granite microfines
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Fig. 8 Effect of pure rock fines on adsorption performance of PCE
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Fig.9 Effect of PCE type on Zeta potential of cement and granite microfine pastes
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