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Study on Influential Mechanism of Artificial Sand MB Value

L1 Jiazheng', GONG Dexin, LIN Yugiang, LI Yang, SHI Yan

(Institute of Materials and Structure, Changjiang River Scientific Research Institute of Changjiang Water Resources
Commission, Wuhan 430010, China)

Abstract: The influential law and mechanism about rock lithology, particle size, stone powder content and specific
surface area, clay mineral type and content of artificial sand on the methylene blue value(MB value) were studied. The
results show that rock lithology and particle size of artificial sand have less influence on MB value, stone powder content
and specific surface area of artificial sand have some influence on MB value; clay mineral type and content affect
significantly the artificial sand MB value. Adsorption performance of expansile clay(such as montmorillonite) is much
stronger than that of non-expansile clay(such as illite) , the MB value of montmorillonite artificial sand is about 10 times
that of illite artifical sand with the same content. For artificial sand with excessive MB value, the key to reducing its
MB value is to control the addition of expansile clay minerals and control the content of other kinds of clay minerals.
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Fig.1 Relationship between MB value and
maximum particle size of artificial sand
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Fig. 3 Relationship between MB value and particle
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Fig. 5 Relationship between MB value and stone
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Table 1 Anion, cation exchange adsorption capacity of

clay minerals "’

mmol/g
Exchange .
. Montmoril Lo . ..
capacity . Vermiculite Ilite Kaolinite
lonite
type
Anion 0.2-0.3 0.04 0.04-0.17  0.07-0.20
Cation 0.7-1.3 — 0.10-0.40  0.03-0.15
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Table 2 Liquid limit, plastic limit and plastic index of four

kinds of clay mineral

w/ %
Clay mineral Liquid limit ~ Plastic limit Plastic index
Montmorillonite 157.1 27.4 129.7
Vermiculite 49.6 20.2 29.4
Kaolinite 45.2 29.3 15.9
Illite 32.6 18.8 13.8
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Table 3 Specific surface area of particles of four kinds of clay mineral
m*/g
Type of specific surface area Montmorillonite Kaolinite Vermiculite Illite
External 45.063 0 11.9551 9.7134 2.036 5
Internal 16.376 2 2.1211 1.348 3 0.542 6
Total 61.439 2 14.076 2 11.061 7 2.579 1
R4 AT TT YRR RAR
Table 4 Particle size level composition of four kinds of clay mineral
w/%
. . Sand Sand Silt Cosmid Idiozome
Clay mineral B
(0.5-0.25 mm) (0.25-0.075 mm) (0.075=0. 005 mm) (<<0. 005 mm) (<20. 002 mm)
Montmorillonite 0 0 27.5 72.5 62.0
Kaolinite 0 0 72.5 27.5 14.5
Vermiculite 0 5.7 74.7 19.6 11.6
Ilite 0 4.5 78.5 17.0 9.1

EE 5B 3 S5 F L SEM BE F B0 B S 4
B u] 0, 58 A0 0 ) 1 T B BB iR AR L
B AR A R PR S B b T B R
LA S RL B i T A, S AT A B B K T
A VRFIA RS AT Y Hoh  F R L R
L ORI IR B i S B R R AR G Y L AR R
Py B R BB 2 0 TR L 9 B RN 9 4 A
RS2 WK PR s B F2c i A AR 1 BB F )
Bt E

R N TP MBI 38 i B, AN 45 02 9 WP I
HEMAINHES 58 L0 Wik L HE 7
e, 0 S B B - o Ak 2 B G B E A OE B 2
Y b, JAT IR B R T A 2 B S Y
W T IR A A S BRI A A MBE
F2 BRI B T 0 T 2 IR R S S 4 i B
PE R, T 4 HE B BE X MUB AE A9 5% i /N I
2.2t Bl 2 L v B (R 3 4 3 g R g ) AH 22 AR
KW Ak, EMBEWAHZE A K BRI G0 Y
Ll 2% AR K F g A Fn g R ), (A4 2 VB - 3C k
W R PR RE R 5T . N, B B B ) 25 A R B LE 4 I
W TR I M B A, B H MIB A R RN R A - S
A >4 >R A > A

4 2.3 FORRIZG L R 2SS A TS MB
(BB A R XF MIBAHL 4 5%, 75 45 20N TR 6
5N B MBAE ; I8 26 04 St 2w A B
THRSAN T PR L& E FRSANT
o0 & 2 20 W 0 R TR (S) RN PEIR S T ek
WK (V) S VIER AZERSE L MBE(Y)ER
PR, i FIH LA MBES S VIHXE R

Y = 0.001 85+ 0.906 2V — 0.34 (1)

KD R AT MBIESH &5 £ A%
AR (S) AL R M RECR 7 0.966; V I R4
0.906 2, KT SHF$0.001 8, W& -4 ¥y
W B 1 i 32 98 P 48 B0 i AR K, 32 L 3 T AR
e 5/

3 #ig

(DAERTHABEEN5%~30% WA T8
MBETE 0.35~0.75 g/kg Z ] ; £ ¥ & 1 S L3R T R
XFN TR MBAEAT — & 5200, 5 B 2 L 2 i FRAR K
Ak, N T MBAE — A i i 1.40 g/kg; A
/b MB {H Fifi % 48 B BEE R 90 e KORLAR 1 s/ 2
NI R Bl BE A PR AR AR /N

(2) & Z M TR MB {H Bt 5 35 & & 38
KR IR 7 0 & Ay g 288 A T
> MB A (5% Wl AR K, AH [ 6 1 5 it 3 A I K Pk 6
+ N TR MBE K T AR Mk 1 &6+ A T MBAA,
FEA 0 TP O S H 1R 1045

(3) & Mk vE 3+ N T B3 AR K MB {9 HL
FER 0 W AR B 2R M 2k 254, )23 TA) 2 ik 2k
e, P R AR S A4 A LR R N O P s U
s B MM 2 B e B R e K TR KPR - A
A MIB i 3R G K 1 2l - A o DA OG5 B IR
N TS rf B e 28 109 1 2 3 N TR MB AL
KAk .

(4)MB {H & RAE N T AP BT & A 85 B 4 Ok 45
Yy 5 W BEEPE BB 1Y) £5 G PR TR AR 5 AN ) b sy N R rh
THZFMT YRR E L R EEERARA
T MB A I A AH R, A A8 fa] BB AN T/ 9 26 +

i



144

PHRIE, S5 N L MBAE

i AL WF 52 7

S E Wk

(1]

[2]

[4]

PLANK J, BIAN H. Method to asses the quality of casein used
as superplasticizer in self-levelling compounds[J]. Cement and
Concrete Research, 2010, 40:710-715.

CHO HY, SUH J M. Effects of the synthetic conditions of poly
{carboxylate-g-(ethylene glycol) methyl ether| on the
dispersibility in cement paste[J]. Cement and Concrete Research,
2005, 35(5):891-899.

EFU, R, A, B BRERIRWK R P g 1
HIBLET]. SRR, 2014, 17(2) :234-238.

WANG Zhiming, WU Hao, XU Ying, et al. Inhibition
mechanism of clays on applying performances of polycarboxylate
superplasticizer [ J].Journal of Building Materials, 2014, 17(2):
234-238. (in Chinese)

rhAe N RN [l AHER . KRR o T AR R IR LR S MR «
SL 251—2015[S 1. dbat . v [ R K L RAE, 2015.

The Ministry of Water Resources of the PRC. Investigation
procedures for natural construction materials of water conservancy
and hydropower engineering: SI. 251—2015[ S]. Beijing: China
Water Resources and Hydropower Press, 2015. (in Chinese)
FE W . K TIRSE L 80 0 A oRHA e AR : DL/T 5151—2014
(ST At v L Jg AL, 2014,

National Energy Administration. Test procedure for hydraulic
concrete and gravel aggregate: DL/T 5151—2014[ S|.Beijing:
China Electric Power Press, 2014. (in Chinese)

HiF, Tk ILE L AR AR X MB (B 3h &S SC R RS T]. IR %
+, 2017(12) : 67-74.

DONG Rui, SHEN Weiguo. Dynamic relationships among MB
value, microfines and clay powder content [J]. Concrete, 2017
(12):67-74. (in Chinese)

XU, SR WTEIL, WhAE R . AR X AL A S Y (L F R i F
[T %+, 2013(11):112-118.

LIU Zhan'ao, ZHOU Mingkai, YAO Chukang. Research on the
effect of microfines on methylene blue value of manufactured sand
[J].Concrete, 2013(11):112-118. (in Chinese)

XK, JRIWTEIL, WhAE e . WL b 4008 4 78 5 4 B 5
[TVEE SR R4, 2015, 18(1):150-155.

LIU Zhan'ao, ZHOU Mingkai, YAO Chukang. Research on

harmfulness and evaluation of various microfines in manufactured

(9]

[10]

[11]

[12]

[14]

sand [J]. Journal of Building Materials, 2015,18 (1) :150-155.
(in Chinese)

OTHE AR RN T A IM L de st 4 ol R
2012:17-18.

HUANG Wanfu. Mineral materials and their processing process
[M]. Beijing: Metallurgical Industry Press, 2012: 17-18. (in
Chinese)

AR, KA R L S L T ML e R
oAt , 1990:47-48.

ZHAO Xingyuan, ZHANG Youyu. Clay mineral and clay mineral
analysis [ M]. Beijing: China Ocean Press, 1990: 47-48. (in
Chinese)

A, BN, 2Eg, A5 SRR - S A Y B
SEHA T I, 2008, 27(3) : 204-206.

LI Xuemei, LIAO Libing, LI Rui, et al. Measurement of the
cation exchange capacity of vermiculite by ammonium
chloride-ethanol method [ J]. Rock and Mineral Analysis, 2008,
27(3):204-206. (in Chinese)

JB I, AT LS, SRR RS e S X 3R R R i A T W A
REMYMETELT]. REBRER Al , 2015, 34(1).227-231.

LIAO Guosheng, HE Zhenglian, LIU Pei. Mechanism research
of clay mineral composition on the adsorption performance of
ploycarboxylate superplasticizer[ J]. Silicate Bulletin, 2015, 34
(1):227-231. (in Chinese)

JRNEAR . kR R AL 2 I ML SR RO TR 2= R, 2010
22-24.

ZHOU Yadong. Silicate physicochemistry [ M ]. Wuhan: Wuhan
University of Technology Press, 2010:22-24. (in Chinese)
BRVEIT, TV, ARARG, A5 RIRTR KR AT B A AR
AER SR [T MR 41, 2019, 22(3):378-384.

QIAN Jueshi, YIN Daodao, YU Dongxing, et al. Effect of
polycarboxylate water reducing agent on performance of modified
adobe[ J]. Journal of Building Materials, 2019, 22(3) :378-384.
(in Chinese)

OB, I, KR, A5 T e A SRR IR D K R
RIS RELT ] HE SRR AR, 2019, 22(1) :81-86.
ZHANG Guanghua, WANG Shuang, ZHANG Ce, et al.
Improvement of clay sensitivity of polycarboxylate superplasticizer
by gemini quaternary ammonium salt [J]. Journal of Building

Materials, 2019, 22(1) :81-86.(in Chinese)



