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Adsorption Behavior of Typical Lithological Manufactured Sands
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Abstract : The adsorption rules of typical lithological manufactured sands to water, methylene blue and
polycarboxylate superplasticizer were studied by taking the quartzite, limestone, granite and basalt as research objects.
The adsorption characteristics of manufactured sands were analyzed by Zeta potential, adsorption-desorption isotherm
and mercury intrusion curve. The results show that the adsorptions of water and methylene blue on basalt
manufactured sand are significantly higher than those on other lithological manufactured sands due to its larger specific
surface area and higher porosity. And the adsorption capacity of basalt manufactured sand is increased significantly
with the increase of stone powder content. The double electric layer formed by the surface negative charges of stone
powder and cations in solution can adsorb superplasticizer molecules. The adsorption ratio of polycarboxylate
superplasticizer by stone powders is shown as follows: basalt stone powder=>limestone stone powder>>granite stone
powder=>quartzite stone powder. With the coupling effect of electric double layer adsorption and physical adsorption,
the adsorption ratio of basalt manufactured sand for polycarboxylate superplasticizer is significantly higher than those
of other lithological manufactured sands.
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Table 1 Chemical composition of cement

w/ %

CaO  SiO, ALO, Fe,0, MgO SO, Na,Oeq {-CaO IL

62.84 21.34 4.69 3.15 2.57 2.09 0.56 0.92 1.68

KT 2 ) % B P AN () 1 3 B2 R s K 77 PCA-1 1
PCA-2(4rF 45 DL 1), o PCA-2 % K B R
T PCA-1. £ 3 55 ML #P (SYY) A K & HL il 20
(SHY) .t & 7 HL il & (HGY) #l % 2 A AL il b
(XWY) Ry FEZEERE IR 2 s

& 2 A AL D i) XRD S . B 2 0] D . 47 9
BLHID DL 988 32 5 A BLTITRD L5 fif 40 ok 35 4k
B 7 AL A DA A S R KBS A o LR AR DR
Btk bl A OLHIED i BB WA X S R, A
B A S E AT R A R R

Sy 3t G AL T R ORI A B R S A RS R T
T2 50 T AL T 20 A A9 2R AT TA B - e i AT 5 AL
il 75 5% 43 i <<0.075 mm . 0.075~0.150 mm,0.150~
0.300 mm. 0.300~0.600 mm, 0.600~1.180 mm.
1.180~2.360 mm #l 2.360~4.750 mm £ 7 4~ ki 2 ;
T 3 3 TR (1 00 T, K AL ol 0 o ol 4 B A
2.6 HARE Ak b

il AR & LRI, 5 5E1%<<0.075 mm
LG ) RIORE R AT A B, R H BR S LR A 92 FLAE 4
AT EE 10 min, DLRIE 4 B £208 BURL R
JEST A B H b AR A KA AR AR
RAEAK(PSYY . PSHY .PHGY .PXWY) i H {f ki
1 (Dsy) 4351 4 20.5.21.6.22.6.,23.8 pm (WL IE] 3). fi%

a d e
O —0 — O
Y 0
ONa NaO NaO
2400

0 0

e HY

(a) PCA-1 (b) PCA-2

FI1 SRR UK Y 5 F 451
Fig.1 Molecular structures of polycarboxylate
superplasticizers

F2 HIRHEEMEEE

Table 2 Main properties of manufactured sands

Type Apparent density/(g=cm *)  w(Cl )/%  w(SO,)/% Soundness/%  Crushing index(by mass)/%  Alkaline activity/ %
SYY 2.55 0.001 0.034 3 14 0.02
SHY 2.70 0.002 0.017 1 11 0.07
HGY 2.56 0.002 0.017 1 7 0.15
XWY 2.77 0.002 0.034 1 9 0.12




5 31 TR A R A BIL R R O B AT R R ST 253

. *—Quartz *+—Albite 7K T Wz B 2R B8 AE (204 2) CHY 3R 5% L
4—Calcite y—Magnetite B o

*—Margarite ~ ®—Gismondite T AT . ﬁ% s 4% 100.0 g*ﬂ%ﬂ@ﬁ*ﬁﬁm(}% .200.0 g

n—Augi \ 25 LN v N > AN 73 VAN 13

. ugite KA K 0.2 g BRTRIWK TR A IEBEFE 20 1B T

SYY | A S R " FAE I ] B 25 mL B, B0 E B 9 g B
1 W s ARG IA 1.5 g ¥ 7 1.0 mol/L i 61 , L &
SHY . L A A4 a EIE R R ALK , R FH Multi N/C3100 TOC 4y

XWY sm| m v

v ° ° oV

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
260/(°)
B2 HLETED B XRD &3
Fig.2 XRD patterns of manufactured sands

R3 NGRS B U R ES

Table 3 Particle gradations of manufactured sands

Accumulative screen rate/ %

Sieve size/mm

Limit of second gradation =~ Manufactured sand

4.75 10-0 0
2.36 25-0 10
1.18 50-10 25
0. 60 70-41 65
0. 30 92-70 80
0.15 94-80 90
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Fig. 3 Particle size distributions of stone powders
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Table 4 Mix proportions of stone powder-cement pastes

g
No. Powder Cement Stone Water  Superplasticizer
type powder
1 300. 00 0 87.00 0.75
2 PSYY 210.00  90.00  87.00 0.75
3 PSHY 210.00  90.00  87.00 0.75
4 PHGY 210.00  90.00  87.00 0.75
5 PXWY 210.00  90.00  87.00 0.75

1.2.3 Zeta i
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Zeta LA A SR AL SRR Y Zeta A . ZEIIHE
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Fig. 6 Adsorption ratios of polycarboxylate superplasticizer on cement and stone powders
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