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Particle size analysis and shear test of ferronickel slag based on

the static image method
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LIU Long-wu, GONG De-feng, LI Jun, XIE Yao, CHEN Hai-xiong
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The gradation characteristic of ferronickel slag was analyzed by static image method and
sieving method. The median, average particle size, standard deviation, skewness and peak of particle
size of ferronickel slag were calculated by the Udden-Wentworth particle size division method and the
Folk-Ward graphic method. Comparing with the sieving method, the content of coarse particles
measured by static image method is larger than that measured by sieving method, and the content of fine
particles will be small. The median and average particle sizes are coarse, sorting preference, skewness
and peak value are sharp. The accumulative curve of size frequency of nickel-iron slag based on @ value
can satisfactorily reflect the characteristic of the particle size distribution. The repeated direct shearing
test of nickel-iron slag was carried out with a large direct shearing instrument, and the particle gradation
before and after shearing was compared, the result is expected to provide reference for the reuse of some
industrial slag such as nickel-iron slag.
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Fig. 1 Shape of ferronickel slag particles
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Fig.2 Test flow chart
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Fig.3 Comparison of grading curves

DRI, FH s R0 5 1 25 R BT 2000 o 1)
Fo TR oMERBC £ LU SRR, s 502
2R I 2 Ll BEATO B
1.4 RO

1) M4 (% RN (GB/T 14684—2011)) 1,
ARSI R Mx1=4.15, Mx,=4.84. 41 RS
SR RARAD rh ks (PR A oL, He Mx (EII K
T 3.7, WLURERERE R ARk . ancks Bk
AIPAEREE A, 7 S BR O R o

2) W i b TR B % (GB 50021 —
2001)) M7, HORIYSI AR Cu=3.03,C,=0.94; Cuu=
2.18,Cu=1.06. AL REL C, WL R NAS R RE
Mo A IEHL. Cu K, RSP /A7 FEET .
BT C,<5, B, BE)E THAR . HESR
N, MR AT R, e AR

3) T BE NI A M T ARV R 1) 5 A
M, FERH Udden-Wentworth! 8o 4% vk, & LA
1 mm KFEEL. BL 2 WSS Ll o 2. KX |
SRFTORIE B AR (RN 2 01 o, @ 1)
AN TCENIANL, FHRRAERRL KN

@ =—log,(d /d,) - (D
XA d PR ER, mm; doA 1 mm.
BRI R O SRR Q7E/EEI,

RIS R EARRR, 2 o B8 ) 2 A s e B e B
p N [T LY

BT @ L RVEERI IR AR Hat i 2 dn
Bl 4 Fros. BB S HU- I WORL EEREAE I s .
MATLAB A7 R4k Fisifl, % Folk-Ward

FIfRIERY, PRERAR T My FISRAR Moy b
2 o ML S FIEE K.
M, =gs - 2
+ @50 +
M, = Pr6 T Ps0 T Paa (3)
3
v, = Psa —Pre  Pos —Ps @)
4 6.6
+ 0 —2 +¢s—2
= Psa T P16 —<Pso | Pos TPs —<Pso )
2(Pg4 = P16) 2(995 = 95)
KG _ P95 — Ps (6)

 244(gs5 - 055)

T, pso b BRI S0%H kA%, 1 @
=500 pm, HAbI ¢ 5 LA

SEAPRIAZ R 1 R BURL A [ B R 3 b
A 22 2 7% 43 TR (1 2 85l 4 v e 3 1
S A AP K SR JBE 43 A T R R FRRREE ;e



5 1 B % 36 A

100
90
80
70 -
60 -
50 -
40

30 —e— AR I

10 - ,’I === ﬁﬁ&

0,
-3¢ 20 -19 0

SRR E 58U %

16 20 30 40 S0
kifg
B4 ETF oM ERiTHA

Fig.4 Frequency accumulation curve based on @
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Table 1 Calculation results of Folk-Ward diagram method
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Fig. 5 Cyclic shear test curve
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Fig. 6 Gradation comparison of ferronickel slag before and
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