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Abstract: In order to explore the influence of chemical composition of aggregate, emulsifier

content and solid content of aggregate on mass transfer and adsorption of emulsified asphalt, the
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specific surface area, surface energy, pH value and alkali value of main chemical compositions
(Si0, , MgO, AlL,O;, Fe,O,, CaO and CaCO;) of aggregate were tested. Two systems of soap/
aggregate and emulsified asphalt/aggregate chemical composition were designed by orthogonal
design method. The conductivities of the two systems were tested, and the correlation between
the aggregate characteristics and conductivity ratios was analyzed. The results show that in terms
of the characteristics of the chemical compositions of the aggregate, each characteristic value has
significant difference, which can effectively distinguish the chemical composition of the
aggregate, in terms of the material itself, the conductivity of the emulsifier SDBS solution is
greater than that of the STAC solution, the conductivity of the stabilizer calcium chloride solution
is much greater than that of the polyvinyl alcohol solution, and the conductivity of the pH
regulator solution is relatively high. The conductivity of cationic (STAC) and anionic (SDBS)
soap increased significantly with the increase of the concentration of emulsifier, stabilizer and pH
regulator, the conductivity of cationic (STAC) and anionic (SDBS) soap changed little after
shearing by colloidal mill and centrifugation by centrifuge, and the centrifugation time of soap is
15 min, the conductivity of soap/aggregate system increased significantly. Generally speaking,
the conductivity of the system is greater than that of the emulsified/aggregate asphalt system.
The chemical composition of the aggregate is a significant factor affecting the mass transfer and
adsorption of the emulsified/aggregate asphalt system, in the cationic (STAC) emulsified
asphalt, Al;O; has the greatest influence on the conductivity ratio of the system, and the
correlation between the pH value of the chemical of the aggregate and the conductivity ratio is
obvious, and in the anionic (SDBS) emulsified asphalt, CaO and CaCO; have the greatest
influence on the conductivity ratio of the system. The alkali value of the chemical composition of
the aggregate has obvious correlation with the conductivity ratio. 10 tabs, 8 figs, 30 refs.
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Tab.1 Asphalt performance indexes requirements
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Fig. 2 Preparation processes of emulsified asphalt
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Fig. 3 Main equipments for conductivity test
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Fig. 5 Test equipments for chemical composition characteristics of aggregate
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Fig. 6 Test results of conductivity of emulsifier solution
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Tab. 4 Conductivities of soap solutions after

shearing and centrifugation

STAC SDBS

1 - %7 %7/

" (mf%ci/l) /2 (mES-TE'Fci/‘) i/
W BT DD R 9.510 1. 045
LN 9. 860 3.7 0. 984 —5.8
L 5 min 7.580 0. 749
0 15 min 7.530 —0.7 0. 745 —0.5
FEWES O 30 min 7.730 2.0 0.727 —2.9
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W2 o W3 7. b K O 7K PR ER B 6 B A 4k
Brag AR Al 9 K BY-FX9ME s R SOWeIZ 51 I 3R 22 sl
LS 8 LA 28 R R OBOR BT R 0 & 3 1

SR B B
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Tab.5 Electrical conductivity results of soap/aggregate system and

emulsified asphalt/aggregate system mS e+ cm™!

e B/ ERHE R FLALI T /SRR R
STAC SDBS STAC SDBS

A1B1Cy 6.12 1.99 4. 05 1.69
Ay By Cy 2.33 1.94 2.09 1.70
A3 B;Cy 6. 00 1.76 4. 33 1.59
AyBCy 5.92 1.92 4.32 1.62
A5 By, Cy 3.32 4.50 2.88 3.30
As B3 Cy 2.45 2.26 2.07 3.01
Ay B1Cy 2.35 1. 94 2.11 3.43
A3 By Cy 6. 20 1.76 4.51 3.52
A1 B;C 5.79 1. 99 3.47 4.32
As B C 3.29 4. 29 2.73 3.01
AsB>C 2. 60 2.21 2.10 1. 80
AyB;Cy 6.03 1.92 4.19 1. 69
A3 Bi1Cs 6.21 1.85 4. 42 1. 80
A1B,C, 6.06 2.19 3.71 1.87
Ay B;Cy 2.38 2.22 2.18 1. 96
AsB1C, 2.51 2.50 2.04 1.93
AyB;C,y 6. 30 2.30 4. 48 1.77
AsB;C, 3.54 5.07 3. 00 3.84
A1 B G, 6.21 2.20 4.29 1. 86
A3 B, C, 2.47 2.20 2. 20 1. 96
A3 B3 G,y 6.17 2.00 4. 47 1.79
AyB1C, 6.25 2.33 4.49 1.85
A5 By Cy 3. 44 4.55 2.98 3.43
A B3 G,y 2.48 2. 40 2.12 1.98
Ay B1C; 2.41 2.50 2.28 2.14
A3 By C; 6.15 2.29 2.24 2.04
A1 B;C; 5.89 2.61 2.28 2.11
A; B G 3. 44 4. 94 3.18 3.52
AsB>Cs 2. 60 2.79 2.28 2.10
A1 B;Cs 5.77 2.54 2.24 2.04
A3Bi1Cs 6. 20 2.21 2.24 2.09
A1B;Cs 6.18 2.59 2.28 2.04
Ay B;Cs 2.39 2.47 2.24 2.02
A¢BCs 2.63 2.78 2.42 2.02
AiB;Cs 5.97 2.48 4.57 2.06
A5 B;Cs 3.50 5.00 3.15 4.32

AAT: SRR 2% B3 2 52 R R R LU (E 1Y
KGR 2, STAC K & 1 55 A 48 A5 19 5% il
PRI R BN /NG5 03 02 « 4R Ak 2 iy FLAR R 5 4
BRI 5 . EERHMEE L ALO, E R 6
FEAR I I K R . Fe, Oy F1 SIO, H U, HoA Ak 27 i
Oy AR RS Wi A /N . SDBSIR £ 1 5 3R (48 b
(5% i R 2% DA K3 /N 43l o B AR 2 g L 4 R I
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Tab. 6 Results of conductivity ratios

TR IR S . BRSSP CaO R
M FiL, 5 58 LU AR A A 1 B KA R L CaC O, LU, Al

P L PR e EES AL 7RO
STAC | SPBS STAC | SPBS HCAE R R FLAL R A B SR B 0 3
T e et Y RO LI N2 T e
Bl s snksmsanmnsmRse
AyBCy | 0,232 0.103 | AB/C, | 0.250 0.150 7 HT
AsB.Cr | 0.064 | 0.411 | AsB.C. | 0.065 | 0.453 LA 203 1 AT AR Rk A B REE S LAk
AsBsCi | 0.056 | 0.159 | A¢BsCo | 0.051 | 0.134 Wi AL Bz 0] ) HAR R BERTE . fEIERC R T, B
AcBiC | 0031 | 0.075 | ABIC | 0.018 | 0107 R ZOKT T AR A R FLAR & AR R R
ARG | 2 | 0000 | ABG | 0PI | 0T s s SR T UK ST R 2 5
ABG ] 095 | 0,008 | ABG|0-509 0T e o S B (O AT K (6 006 L T 45 3
A;B\(Jj} 0. 0?2 0. 436 A;B.(:;; 0.036—5 0.414 D T
rc Tom Toom Tase Tow o ALY b KT N b H (172
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Tab. 8 Grey correlation results of aggregate chemical composition characteristics and conductivity ratios (STAC)
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Tab. 9 Grey correlation results of aggregate chemical composition characteristics and conductivity ratios (SDBS)
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