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Feasibility of using ferronickel slag containing high MgO
composition as an active mixed material
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Technology Beijing. Beijing 100083, P.R.China)

Abstract: A large amount of ferronickel slag containing high Mg(O composition is discharged every year in
China, but it has not found an efficient method to utilize the slag so far. We investigated the feasibility and
the effect of using ferronickel slag containing high MgO composition as an active mixed material on the
basis of analyzing its composition and performance. The results show that the content of amorphous
mineral in the slag is 88.1%. The content of MgO reaches 27.07% and it mainly exists as enstatite and
hortonolite. The slag’s activity and its dosage used in the cement are affected by its specific surface area. As
an active mixing material, its specific surface area should be no less than 454.6 m”/kg. The bigger the
specific surface area of the slag is, the higher the active index is, and the larger the dosage in the cement
is. The autoclave soundness of the cement mixed with high-MgO ferronickel slag is qualified. Even if the
mixing dosage of the slag with specific surface area of 842.9 m*/kg is up to 50%, the autoclave expansion
rate of the new cement is only 0.11%, which is significantly lower than 0.5% as required by GB750—
92. Therefore, ferronickel slag containing high MgO composition can be used as an active mixed material.

Keywords: ferronickel slag; MgQO; active mixed materials; dosage; autoclave soundness

T PEIR G A C 9™ iz MU 7E /K U R M B 7 b TR B8 b v T T GE K U8 TR BE i PR AR L R Y K U8 VIR BE
53R B 2 G, SR e R B T o BEAR K U8 e LUK T8 0 S e b R A B9 B A TR BE A AR RAS . F RTAE

Y F B H:2016-01-05
EEB N HEIT (1964, &, b BT BH 8 K 2F 0 2,  2 NF Tolk [ 4K 2E 9 9% U5 4L B H #F 53 . (E-mail) yanghf{ @ ustb.

edu.cn,



52 TR K FFHR % 39 &

8 M TR A T R e P T R FOR RE . S T R B o R v i A S AR 4 AR £l 3% ¥ A
o I A M TR B A T ) A e BRI B T A AR AR R R R TR D iE MR S M A T Z T
A PR TR BE 1 bRt ALY AR L O M T 2B i O B R A At Tl B R O T R TR A A
MR T Hi a6

SR B HE R AR R A P AR HE Y R B 2 500 J7 ), H BT 3R DUMEAE L R O AL B L R AL
T U IR B, X B ATV fE . B A RIS (UL BN H T A AR AIE O BEEE B
BEMREY KIRNOT R BRI AT B KR A BT KRR A AR SRR R L 1T Tk R FHAR

RV S R OB RS TR W B 2L S1O, VAL Oy 2536 PR Y AE i TR ECR AN T 20
ANTA) S BT P B A T o 5 e i R R A TR T L v R D R R R R AT R O DR R Il B -
LT (RKER) T2 ek 5 80CHE i A9 8 K08 MO & B35 5 T 15 %0 L RS T b i B K o
f) MgO &, 1 GB175—2007¢ 38 I #E R £ /K P ) X MgO & 5™k R E WA S T 6% . BrIE 4L GB750—
19924 7K & He 75 4 78 PRI 50 Jr ) 36 () e 28 2 ME G A% A AT i 9E &2 MigO &t R T 6%, BRItk , i MgO 4%
BRI AE R 16 MR TR A A I B TS IR MO i s B K 25 5 9t Tl S tA ol 5 B0 ] o 22 3 PR 1

TR A M T T R AR AR AR 5 MgO B |2 VR IE MR TR & 6 AR E AT 2 i/ MgO 4%
TR E SR TR A MR BRI T2 ROk, L AR 58 UFE X B Mg O Bk i85 21 Al L 1k
RE A3 BT BL Al b 2 BT E MgO R AR M AR R iE MR & M A m BB M ROR (B i KRR R R B L A &
MgO 48k i V5 A 1 P TR A W FH 2 (6 R S FF

1 LB RHIE

1.1 EeH R
JIT DR 45 B K T L GSB14—1510 5 B2 /K 8 L B 1SO671 AR fERD IR A 4lide Ak L& — K A8 . Bk
A TP A TR AR A FRAE L AR R S E B R R 2.97 g/em’ . RLEEECHL, —10 pm+0.45 mm kL
P 95.41% ,—10 pm—+1 mm, i 73.39%, —10 pm—+2 mm, &7 45.57% ., £ 1 M HFEE2EE50
®1 BUENETEALERS/%

Table 1 Main chemical composition of received ferronickel slag/ %

Si0, Al Oy FeO MgO CaO Na, O K,O TiO, P, O; Cr; Os MnO SO,
54.65 3.70 10.50 27.07 1.66 0.15 0.20 0.29 0.013 1.42 0.33 0.008 3
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Fig.1 XRD patterns of received ferronickel slag
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Fig.2 Morphology analysis of the ferronickel slag
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Table 2 weight ratio of mortar for the activity determination of ferronickel slag

Je b Fh 2 GSB14—1510 58 /K8 /g PR K/ g P E ISO #RiERP /g 7K /mL

PR b 315 135 1 350 225

X L e b 45042 — 135045 225+1

P FH 40 mm X 40 mm X 160 mm =B AL, G A AR HEFE SR TR I 28 d, I A (D T BB ek i
e %L,
R " AR Py 28 d $p R o
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Table 3 Test data obtained in determination of grinding work index for ferronickel slag

HERR B BE/ (kg.m ™) 700 ml fift/g WAE/NF 74 pm W&/ %
1591 1 113.65 0.30
Fgo /pm Pyo/ pm VAR ' G/ (g 1)
3 030 62.35 0.427
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Fig.3 Relationship between pecific surface area and its particle size of ferronickel slag
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Table 4 Effect of grinding fineness of ferronickel slag on its application performance

R R L 2w AL/ e Ll TR WeE/ BhEat/
AT/ Y% dw/pm ds/pm de/pm  (m’ kg™ JKEEHE TR % % mm
5.86 4.72 14.38 64.15 437.2 L Gk 62.46 111.76 0.75
2.50 4.39 10.47 50.29 464.4 G % =i 66.31 110.55 0.75
2.21 4.28 10.01 46.92 492.5 e Gk 69.80 108.35 0.5
1.87 4.14 9.89 44,39 543.3 G % i 72.07 104.41 0.5
0.25 3.18 5.89 10.35 842.9 Ak i 82.04 95.88 1.0

BREREAE TS IR A M A PE RN RE M AR . 2 5 BB AR TG GB 6566—2010¢ 2 51 44 i 4
PEAZ 2R PR )R B0 0l S PR . T DL BRI Y S PR AR AR L A A bR O T SR AR AR U M R R =
B R AR YRR A A .
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Table 5 Radioactive inspection value of ferronickel slag

e i 351 S AE PR 41
5-226 JCAT R OIS BE (Ba/ke) 6.7
£E-232 B LG (Bg/kg) 4.7 —
B-40 B PE HE IS BE (Ba/kg) 33.3
P IS 45 B (T ) 0.03 <1.0
PSR (O ) 0.04 <1.0
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Fig.4 Effect of the amount of ferronickel slag on its active index
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Table 6 Effect of specific surface area of ferronickel slag on its amount and MgO content in cement

A TR) b 2 T AR S PR s R % AN TA] B 2 8 AR 52 bR MgO B & 70 80/ %
QY IES
437.2/(m* « kg ') 543.3/(m* « kg ') 842.9/(m” « kg ') 437.2/(m" + kg ') 543.3/(m” + kg ') 842.9/(m* + kg ")
38 R R R K TR 5~20 1.35~5.41
KL AR S R TR K e 20~28.2 20~38 20~40 5.41~7.55 5.41~10.29 5.41~10.83
AR R KR 20~28.2 20~38 20~50 5.41~7.55 5.41~10.29 5.41~13.54

A UL, RO K 3 i PR R K PR AR SE PR 48 B L MgO B 7 8K T 620 . HABPIRI/K I MgO 5t 73 %L
KT 6 M FRB R R 22.16 %0, & WL Kb MgO it $wh s =i F 6% . 1l GB/T750—1992( K Jfg &
7R EME IR T ) UL, 2 Mg O it 3 80 T 6 00 A 2R T 28 22 3 MEAG 50 5 4 o AT T 1 A2 15 P 200K

KT NKPEEFBA S0 LRI 842.9 m® kg MY HE R AT 1O HT K JE A9 TR Z&E I KA. "I 0L, 48 LR H
P 842.9 m* kg MBLERHE 50 V0 I ARAT BB K I8, HRZE M2 KR AL 0.11 96, RKRAK T 0.5 %08 0.8 %0 i & K m i
B, P 2R R B A AR 1 Mg O AHAE K U IR A Bl I AN 22 B MgO ot 3t 43 4 e 1 52 i) HG i 1)
o K 8 B PR FR 22 1 L Bk U TTAE Dh K PR TG PRV S B AT L A TSR R 6 rh S PR B R R R AE

KT BASOKILRMER 8429 m’ /kg HRKERBHI KRN EFEBKE

Table 7 Autoclave expansion rate of cement added by 50% ferronickel slag with specific surface area of 842.9 m?/kg

Rk P i 2 GB/T750 Ik %/ % oK Ve i) IR ZE R K/ A

A3 ik R K Ve LB TR
KR | kol fE R RE AR £ Ak <0.5 0.11 G5
VB B K ik iR kK e

Tk 1R R Ak e <0.8 0.11 Ak
3 & i

D BRI 19 F B AL 4 2 Si0, . MgO ., FeO, Hiff MgO Bt /0 80 ik 27.07 % fH 8 it b MgO 8
LB RIS A 00 A7 55 f AR T U A . Bk rh IR R R 1 T et 43 20 0 88.1 06, B R AT AE T

2) BRI 1 AT B R A I AE R B W, {UR 33.69 kWh/t,

VB B FHPERE A K . MBI HL R AL =>454.5 m? kg, HiG PETE 50 =652 . B4k e % m AL
437.2.543.3.842.9 m’ /kg B, FAE K UE i i A FR 4B 1 43 I AS g B 2o 28.2960.38.0 %0 il 52.5 %,

DIBA 50% R 842.9 m” /kg MR H 45 10 3T K e , FL R 28 B2 i %24 0.11 % , R KAKF 0.5% 3%
0.8 %6 [y E bR EEK .
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