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Feasibility analysis of high-titanium heavy
slag as aggregate for asphalt mixture

Wang Wei', Wang Jie”', Liang Yuehua’

(1. School of Civil Engineering, Chonggqing Jiaotong University, Chongqing 400074, China; 2. School of Civil and Ar-
chitectural Engineering, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: Taking the high-titanium heavy slag in Panxi area as the research object, the feasibility of us-
ing it as aggregate for asphalt mixture was analyzed through theoretical and experimental research, also
it was compared with the natural stone such as basalt commonly used in asphalt mixture at present. The
results show that the surface morphology of high-titanium heavy slag is rough and porous, and it is al-
kaline aggregate. Its adhesion performance with asphalt is better than that of natural stone, and its adhe-
sion grade is grade 5. High-titanium heavy slag is a five-element slag system, belonging to low calcium
and titanium-rich slag and low active slag, with good volume stability and high-temperature stability.
High-titanium heavy slag has excellent particle morphology, mechanical properties and durability, but
its density is slightly lower than that of natural stone and the water absorption is higher. The compre-
hensive performance of high-titanium heavy slag as aggregate of asphalt mixture is no worse than natur-
al stone, and it has obvious environmental and economic benefits.

Key words: high titanium heavy slag, asphalt mixture, apparent characteristics, stability, adhesivity

Yks B #A:2022-03-03

E&10 B Uk 7RG I Y )I48 E 5 S0 % (202 1FTSZ15) el .

VEZ B TA(1990—), 55, TA, WHAF75 4, 2 F TR BT (9 R HIFST, E-mail: 455107259@qq.com; i
HAEE: TEA(1988—), 53, PRI, TR, 0, PR o0 A:, BERETT A AR BN S N8 A, 2SR Tolk % £ KR
TARLAFHBISE, E-mail: 542925605@qq.com.,


https://doi.org/10.7513/j.issn.1004-7638.2022.04.014
https://doi.org/10.7513/j.issn.1004-7638.2022.04.014
mailto:455107259@qq.com
mailto:542925605@qq.com

- 88 - W gk Pl K

2022 45 43 &

0 3%

FRE KRR H F 6, s T A ET, H 3
B PR R ARG, 5 Rk 90%, F By
AFEEERAE-VE B | RIS D AR X, e 28
XA fif ik 10042 t, &5 4 EAEK BT IR I 919% 72
F U U 2w BRI T A R
RN SR E P, DL TIO, B 8<10%. 10% ~ 20%.
>20% A FE AR A 43 A AR ER A i s | R
W K ek i O BN SRS I G
PR RIS R 2R BRI, H Tio, &=
ik 20% ~ 29%, J@ HLI ) R T S it . FROOR BN
R SRR &, (H TR AAIG . AR 4R
R v A DR L ARMEEA T HE— R IR A T
ORI, RIS SR A i v A R O BB A
AT, FEOLLR A AR B . BT
B i X R KA I R A 400 T t, D R HE
FUREREIT 7000 J3 t, Tl E AR E

S R DU T &R, A R S T
2Ke, HA B BV AT, LR SR AR &
AR R R OO A, EZ RS Ke. B
TR . BB SO AR TR e R
IR AR APRAR B0 43 K AR pe o v, g3 g o v
FHO7 647, 07 i v 1) e R v Sy i
R I0HE 2R, 500 = W 0 18y . Ak i A 2
SRR, HAR S 2Z— WIS, R T KRB S
R B E ORI . BARE AR BR
BT S R ERA S i A8 R A RERR ER K U g
5 FE ) G, PR T v B T v O U s, s
BA R HB AL, AR T RERE R 558,
AFSEN GRS ER R g s T A T B | Ol
WAL S 2 A RER (H T T2 2% BORA K
FEAEAT F U S5 R R, TRV AEAE AR A T 1
SRR, PR, E R s LR =
e () PR B T AV ) 11A) RS iy ) = B 4 w7 AR
e 0w = N B (L R 32541 % Syl | | (E R
ANREIE BN A= K, SEASRR AR DT S HERR Y
R IR, (RIS, Rl R E D T T i ik
TR, ARG EM FTHFEHORRE AR . Ak, BR
5 J2 TR 31 2P R ) R & B, 2019 AR EI A
KT RAT T COCTHERE R BRI 7256 R H
FEV BB K RS AT ) . 2020 AEFRRAH ST K& AR
T O THERE S A 2k Tl B AR A 2 L) | 2021

EEFRUZE . TAFHAE TR L T OT “+
H” KR ERE LR AR S B W), T,
HE— A A ] R R AR B | 0 1 R a2
SRR E S WK HAREE IR —

Wi B TR TR AT AT L R
Ho PR S R Ak 5 S A I M
FEMEEREIEA . HRTsRARMER E 2
FZRA | AREERIRAR, BT HIERER K, 75
AT LRGN LR IR T, TR AR TR
RIS Bk Mg R R AT . B, SR
AR AT AR STER A FT AR e scm Tk sk
KIEWERZE, EET 20 22 90 4E1CHE UK
PR AR SR T T EGE R R I B iE
KMFEEiE, TR TR E NI H
N e AN T R TIRG
A R AR M RO 57 R REHRAE XEARTR B
) e R U T TR A bR A T A i e AR G, %o AR
PEREIEAT T 25 AT PN I S5 X8 b s i i
RABHET T RS LI IR TIR AR )21
AE L o bERE . MR LB O AR5 R B, i
E I VR IR AR R AT . I kR
W3 R T LA B DX SR, 1 JCAH DG 4k
WS ATAG . S5 F LB oL, EHTEmEkED A D
B IA M RE T SLml L, 854 % N6 Kk BE oy
BT, R0 T K E B AR AR R T IR SR Y
AT, DAY AR VG b DX R 11 8 118 ) P 1468
1) S %

1 BEAREHAT &

1.1 JEkERE

ek} SR AN Y R R EE T I R A, R AR
FEl A 4.75 ~ 26.5 mm, 4% JTG F40-2004 {2\ B 1%
AT T AR W L0 2 Je T 45 M RE S An A I
FHTXT LU I R AR AR T KR KA I,
AR I 348

Wi Ak E S R 70" L TR . A ERES:
B 1,
1.2 W5k

HRE CAT IR RLAL | o 500 4 X = B E
(I ERTRAE « 3 M S LAY A M BRI T 4B 5 SR
THAHAL. SEM Al AR SEXT S Ak i . LA
A = FP AR ) T S AR P R4 5 X6 HE 40 #r 5 3
PN IS o IR O =R NG R A P8 Y < WEd G i



HaW

A, 4 BB R TR AR TS BT £ 89 -

M S8 TG E42-2005 (2 % T AR S RHA R MRS )
Xf SRR TER RS R KR | R
8. BEFEE . RPN 25 S S BV e 1 1 e
5%, H IR ik Mg L OGFC-16 A AL
(£ 2). ERSWEHRMHES R ITG E20-201 12

S TR S R BRI ) P LR K A
LTI . EEAA B A N T T F
ARSI IR TR AL | S AL
JEFEIRIGAL . H B X TR | TE KA | B
i AN

®1 EFUREMESH

Table 1 Performance parameters of asphalt matrix
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Table 2 Grade of expansion test

RSF/mm i/ % RSF/mm i A%/%
16 55 1.18 45
132 20 0.6 3
9.5 235 0.3 2
4.75 305 0.15 2
2.36 55 0.075 35
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Fig.1 Macroscopic morphologies of high-titanium heavy slag, basalt and limestone
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Fig. 2 Microstructures of high-titanium heavy slag
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Table 3 Main components of common blast furnace slag and high-titanium heavy slag %
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Table 4 Density and water absorption of aggregates with different particle sizes

) WA T 5% B BRI R 27K #8/%
TR ARIAR /mm -
1 2’ 3" 1" 2" 3" 1 2! 3"
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Fig. 3 Synchronous thermal analysis results

23 EEKEE N T AR
231 BFRARE R RERE L EFEE

M S ATLLE H, = FERE ok A, TR
AL B AR R IV SR . R [RPRAR T Rk R
WBE RS R T XA S ics, R
A S R T SRR, TR AR e 2R 4oy 28 s & A
ARG MBI . 7 ob, mEKE T R iF
(5 BB R AR B R Z 8], AR T2 A, %
AL RRE A R AP . T B PERE, DWAE A
TRABHERNY A B A e B R A0 2= PERe A
APERE.

x5 TREMNSERANRIE EHERERE

Table 5 The needle-shape content, crushing value and wear value of different aggregates

. B R R /% 5 -
LR JEREAE/ % BEFE(E/%
475 ~9.5 mm 9.5~13.2mm 13.2 ~16 mm 16 ~ 19 mm
KT A 4.6 4.0 3.9 6.0 11.6 15.6
By 8.9 7.1 75 8.2 11.2 12.9
HIR A 15.8 10.9 9.9 113 15.2 17.5
FUIEAE <18 <12 <12 <12 <26 <28
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Fig. 4 Trend of expansion rate of high-titanium heavy
slag over time
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Table 6 Adhesion of different aggregates to asphalt
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