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Analysis on compatibility of diatomite and asphalt base on
rheological properties
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Abstract: On the basis of DSR test, the influence of diatomite quality and difference in base asphalt
on the rheological property of modified asphalt was analyzed by choosing diatomite from different phase
of mineral refining and base asphalt with different oil source and grade to modify asphalt separately. The
results indicate that purified diatomite obtained after mineral refining can improve the anti-deformation
property of asphalt effectively, but the modification effect of original diatomite and tailing diatomite is
no good; the anti-deformation property of modified asphalt is also affected by base asphalt with different
oil source, and it will make a different modification effect; at the same time, the higher grade of base
asphalt, the lower anti-deformation property of asphalt after modification.

Key words: compatibility; different phase of mineral refining; diatomite; difference of base asphalt;

rheology

FEREEL T RIE TS, BRI BB REER AT A2 e S ORI 5
A, DAIRZAgaimn 2 A e Ak oh ke il I, 2RI E RS AR, AW RAR
s R T ZARAUC G PR B N RE RS SRR R AR E R T, DRI I Rk
&, EFRIRAEFFRERE LR LR, A hocERTREAEE R R SCE TR IR,
OB LN TR E Sk, XS8R AT TRF oo b TREB SR E S R E i RAr 5 22
T U0, RASCHFZE 2 R A b B REEERE £ SR AR MR RR RO, R R
MR R AT SN, (EARZIEE A RLED BBy R E AR At .

IfS HEE: 2017-12-07
BE&WA: EXAAPEALSRYIE (WESHS: 51479113)
EERI: HRIBMR (1990-), 5, WIZARRMA, ELFsd:, WEEREFMEHIIZ,



60 wode T OB K %%

2

e (A % ® =

W) 2018 4

| MREERIXR T

1.1 &%+

WAL B B REdE+, 5 B RESERS +
(PD: purified diatomite), & #% J§ 1+ (OD: original
diatomite), FE# + EH (TD: tailing diatomite), i#
b X GRS E =K h K TR &,
HARERE A - T S, Boc RS R TR =2
T &AW E R, wE PR, E A1,
SRRSO hE, B, Rt kS
T A Y SIO & mAR IR K, HAB 2 31 h 72.6%.,
76.9%. 79.8%; ALO; & Bk +. Ht. E§
IR W, 45 Bk 18.3%., 16.7%., 13.6%; Hfth
& B EMI S RIBN, SiO: kR, &R
LR & mb AL, R PR EEL,
TR Tk, RS

KRB X = 2K RO SR T2,
T 2 Fron, ke v ik MR A RE R 3 B A IR bR
BEER, B2 W[, il L rh R BEES A
SERE, LBRAIEMT, REEAVBCRE A, rEER b ARE
WA 2R S, HHBLE ) phre R e
O I T (1) = 0 w2 e R = R b
[OREREFCAPRTILE ) SERE N B 2.3 O P/ T 9N
POV T S0 R £ JEE -t RE 156 WA AS [ 1™ [ B P ke 8 1
RS, terkd Ry, st ikt
PRI R 2 AR 15

1.2 BERIE

A B AR IIEFIR S, He AR [
R H A T0#, P4 sy 5 A: S1—)7 AR (hafh),
S2—J 7R (P A, S3I—ZM (i), S4—id
At (Hfaih ), S5— kil (FhAH ). AlEbR SR

‘Sirliozn"ZOOing

(@ it

(b) it

PE BE [F—hIE (S4), bRz Blh: 30#, S0#,
T0#, 90#, 110#, HEFIHEEARTEIRZE 1 PR,
M 1 RIE M, AR IR D E A A E R £ TR
70(0.1 mm) Bt s 10°CHEEEFfERERZES, 1617 ~
74 cm (PTG NI Eh A EARGERRIE49C LA,
ARl b5 28 B 5 R A BEFN 10°C 4 B il b 1)
HERHE R s KA B R A B R AR

F R HIPULH 45 % ] TATROSCAN 23 w) 4 7™
(bR 2 ({3 (TLC-FID) il ™, A4 Hif & &
(W1, B 1 aran, ASIE) A 5 Y 4
SO RAFIEESR, WHINTE 5.4% ~ 8.5% ZIA1Jk 4,
AL 382% ~ 57.0% Z Al E, JERAE 15.4%
~ 25.0% Z ik, WEIRE 18.4% ~ 29.2% 2 il
Wedhs MTARBRTERGE, a5/, R4
sy (WA + 5% 40 ) & &AL, RIRA 72.2%,
56.0%. 52.5%. 49.2%. 45.7%,

1.3 MEhEHF&E

P Bl A g R A =R, Ak 2 By
e e sy RS R B B B A R R b n A [n] il
R R T AT ot s R R R R R R B

80
7018 | B R
60 EHREL
50 L EELEY
=2
m 40
o 39
20
10
= A A T T y T
Si0; ALO; Fe,05 K O MgO P,Os CaO TiO; Na,O
3%

I S S (e W e

Fig.1 Chemical composition of three diatomite

(c) 0"

[P S S OE E R A
Fig.2 SEM image of three diatomite



%53

BEISIES 2 TR AR R S0 R AT 61

AR, [ —4r 52 R 5 b kot =
e AR = oo | N R i N N R 7=
SR R AT e s SRR R 15%, B
Rtk BT . A RIHHE A 150 C LA R
Uh, R ah R & A2 5 5 A — & &1/
e, BRECAF BT RS, fF b IR R B DD H
. IKA RW20 #0810 B AL e #E &, A
R A 750 v/min BEATHERE, ki R R
f£140°C /A, 20 min JofS ik, Rtk 4r B9 ik
A 165 CHERT R RIE 1 h,

1.4 RTAE

HEE 3% [ SHRP i RIBFE 8 R ), R A sh &8
Pl AR, I ME I E B G MG O,
HRAHPERBIE T G*/sino kBRI F it 28 Pk RE
BEAEOL. G*/sind [HEk K, TP TERE HtkoE,
iR 06 % F [ TA instruments 23 =) 4= 7=y DHR-1 #Y
A UIRASL, EHEA 25 mm R, BlA
B> 1000 wm, i i % 10 rad/s (4 1F 246 75 2%
T SR AR, BRI A 12%,  ME T
SR : 50C ~86°C, kw3 CHC—MIKI R, I
75 i1k #E AASHTO TPS,

2 EEIMRESYUEIEERIEERN

Al

SR FH 2 2585 V)i 22 (LI E A [ BE T AR
MR, Ul B TR ORI 2 R, (75
REMS (LB TE i KL VR B N 1 R0 5 BRI D215 24,
I X R 5 7 T TR A IR AR Fi At 2, FRA
EM ", TR R SRR R (S3) 5
R G*/sing T fh £ttt bl DARBeEgE+
an JRZE SR SO HE D B AR PERERT S, 4nl&l 3 .

o —a ERWH
—O— BEERE UG E
40 —v— REE LT

—— BETREY BHEHE

< 30}
2
g 20 F
™
O

10 }

0F

48 56 64 72 80 88
BE/C

Bl 3 =2 PUAm e il 2%

Fig.3 Master curve of G*/sin ¢ of three diatomite
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Tab.1 Basic index and four component distribution of base asphalt

(o029
REIFRIHE  25CEFARE /0.1 mm  10CHER /em  #fbiE /C
Wksy 1% K% KR I% ER /%
S1 69 17 50.6 8.5 47.3 17.3 26.8
S2 77 37 48.0 8.5 51.5 21.5 18.4
S3 74 25 48.8 54 57.0 15.4 22.0
S4 66 74 48.5 7.5 45.0 22.1 25.4
S5 74 48 49.0 7.5 38.2 25.0 29.2
30# 36 8 54.5 8.4 373 229 31.3
50# 51 11 51.5 6.5 42.7 229 279
70# 66 74 48.5 7.5 45.0 22.1 25.4
90# 93 82 46.0 7.4 48.6 23.7 20.3
110# 119 >150 42.0 3.9 68.3 17.2 10.6
x2 WHEHERH&E
Tab.2 Preparation of modified asphalt
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Fig.4 Master curve of G*/sind of base asphalt from different oil source before and after modification
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