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Experimental study on effect of machine grinding in activity of
volcanic rock fine in Hotan area of Xinjiang

WANG Huaiyi"" >, YANG Guiquan''*, LI Xin'">, HE Chuanging'’
(1. Xinjiang Institute of Water Resources and Hydropower Research, Urumgi 830049 , China;

2. Xinjiang Water Conservancy and Hydropower Material Engineering Technology Research Center,
Urumgi 830049, China)

Abstract; To improve the activity of volcanic rock powder in Hotan area of Xinjiang so as to expand its application
to concrete works, this study adopted a commonly used machine grinding method, called the ball-milling method,
to refine powder materials and improve their particle distribution. For volcanic rock powders of four sizes, this study
investigated the specific surface area with the Blaine method, analyzed the particle grading and distribution with the
laser particle size method, verified the change of macro-mechanical properties after the addition of volcanic rock
powder with multi-age mortar strength index method, and analyzed the micro morphology and products with SEM
and EDS, to reveal the micro change, the macro strength, and the relationship of activity improvement of volcanic
ash. The test results show that the machine grinding method can effectively improve the particle distribution of
volcanic rock powder, that is to say, the particle size with the passing rate of less than 50% will be reduced by
0. 6-0. 8 wm when the specific surface area is increased by about 80 m*/kg. With the increasing of age, the bending
strength and compressive strength of cementitious system added with volcanic rock powder can be continuously
improved on a macro level and the increasing rate of bending strength is faster. However, the strength increasing
rate is slowed down with fining volcanic rock powder. Through the change of above macro-mechanical properties,
the micro observation and analysis with SEM and EDS, the main reason that machine grinding can improve the
activity of volcanic rock powder is the filling effects of micro aggregates from refined particles and the improvement
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of its hydration reaction capacity after addition with the cement-based system.

Key words: volcanic rock; machine grinding; particle distribution; microscopic morphology; energy spectrum
analysis; pozzolanic activity; microaggregate action; Hotan area of Xinjiang
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Table 1 Chemical composition of natural volcanic rocks and commonly used artificial admixtures %
R Bedch: w(Si0,) w(ALO;) w(Fey,05) w(CaO) w(MgO) w(SO;) w(Na,0) w(K,0) w(R,0)
T M IX KK Kl 1.88 55.97 15.80 7.98 6.96 3.84 0.13 3.00 3.80 5.50
ARSI 1.20 52.98 19.90 7.92 7.05 3.65 0.43 1.50 1.96 2.79
URET ) 1.40 35.41 11.23 0.45 39.31 9.16 0.12 0.34 0.33 0.56
1.1.2 KR
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R ALA 385 m? kg,
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480 m*/kg,113% ) .S2 (40 min, 560 m*/kg,110% ) .S3 (45 min, 640 m>/kg, 103% ) K S4 (55 min, 735 m*/kg,
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Table 2 Multi-age flexural strength and compressive strength of gel sand

mixing with volcanic powder of different fineness MPa
3d 7d 28 d 60 d 90d
s — — . o e . e b R ] S i
PUTIRE PUERIREE HUTERE BUESRE PUTRRE BUEMRE PUrRE PUERME HUTRE PURSRAE
S1 3.52 12.63 4.09 17.40 5.12 27.91 6.46 34.16 6.54 36. 84
S2 3.74 12.93 4.45 18.37 5.59 28.41 6.67 35.90 6.75 38.47
S3 3.92 13.18 4.68 19.02 5.84 28.97 6.86 36.33 6.94 39.30
S4 3.98 13.34 4.75 19.51 5.87 29.62 6.89 36.43 6.97 39.77
SO 4.04 16.76 5.98 28.91 7.71 45.63 8.47 62.04 8.61 67.13
1(9)2 [ =Sl =32 ~-81 =352
I e yey ——S3 =S4
< S3 S4
& 90 b
SRR |
= 50| ] = !
N == 7 %
s el T ME’
% 60 I A |! L I:_J . 1 I |
60 T 90 _ 28 ' 5 i 90
i H
E1 4 FEE NSRS HITEEREEREL B2 4 FHEENLEBREEREEEREREL
Fig.1 Activity index variation of flexural strength of Fig.2 Activity index variation of compressive strength of

volcanic silt with four fineness grades volcanic silt with four fineness grades
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Fig.3 Activity index variation of flexural strength of Fig.4 Activity index variation of compressive strength of

gel sand mixing with DL/ T 5273—2012 volcanic silt gel sand mixing with DL/ T 5273—2012 volcanic silt
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powder with specific surface area of 480 m*/kg

-l

(a) HFMF480 m2/kg, #2128 d (b) LLFERP640m2/ke, #1128 d (¢) HLFEM640 m2/kg, #A60 d

Bo NLEMERREERFIR
Fig.6 EDS morphology of volcanic rock powder gel system
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