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Table 1 Chemical composition of steel slag from some steel plants in China %
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Fig.1 Utilization of steel slag abroad
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Fig.2 Domestic steel slag utilization situation

TR e X BRI TR R gk
RIS A A Tz BN HE , nTBUR IR L
M2 J5 Y AbPERCR 25 G TR FE IR R
Wik KRS, RS AL I T S S B0 b
W2,
1.3 SNMELEBIZHHAE

B AL FE T2 R i o R A R R A B —
A7 K IESEAbBE TP B S HAE S B g
iR TP IE B AL B T 2R E—E AR

1) Fol i Ak B A B9 s i ATS 3R A7 — 2 LU A9 Vi 2 4R
ABAT (£-CaO) FHHF B A AL EE (£-MgO ) S5 it , /K &
HeAKAR RN, A2 i Ca( OH) , FTl Mg( OH), , S BUAFH
RERK , (AR AN T At A I 24 i AR R %
PERUSS

2)WE T E A BE =B RO AH (Ca0 | FeO
MgO MnO 55 M &8 /A FR) |, 5 AW
AR B, B S0 Rl | R R A 2 R AT AR
AN SO P B AR i, BRI T R 28 1, B
Yy OB T, N AE S A B TR A, AN RE
AT K I e,



2024 -8 HEE 4 M B BLEE . BT VRV RIS IR S e - 35 -
Fz2 BT ZESEOT T
Table 2 Comparative analysis of steel slag treatment process parameters
i b BT EHR) BFS Ik LS IR VISLS7S ESEIRFS
Ak 3 39 Bk K(>24h) K (10 ~12 h) Fi(296 /min) B (292 t/min) J1( #4935 min)
SRS W ¥yn] Hyny I L& I
HERLEE/mm >5 0 ~500 <20 <5 <5 5~10
tiieapslca % 2% L& 4y 4 4
B R e M #= = 32 4 4 4
Wit o 2% % by 4 by 32
AISEE by e 32 B % %
R AT BR N LPN /N R /N
WBEi5 Y LXPN K /N LN LN /N
ey = ik AR BAK [ [
BT [ {8 i {118 ik iy
AL IR/ % 100 100 100 40 ~ 60 <50 30

3) BEAC T R A R 2 S e XS 1) 9 v ks vl T
HWoK PR, 78 R 7K 8 SR Bk - IS IRk 2 4 e
B AR IS R] [ p 8 75 e v, 52 BIBR I, 77K
Jeire B N I B2 A 8 B 1Y 12 5 B s X 15%
Zedn S EEARA A R E A AN RE S AR

4 ) W REREEE H AT LK R 00 Fe (Fe, O, [RTHL, 1Ml
FeO 1 Fe, O [A IO A 117 JC v PR B, [8] IR 5 K 4 i
RS TG T8 S 200 U A3 S ) L AR JIAS S 2 A T
I, BRICER A T IR 25 X 1 8 o 1) B i 57 I [ AT 3k
s s R B OCH EE, H AT U A A AL B T 2 RS
JEX AN POTR M S TR

2 IR T 2R BIR

J5 v A L AR T T A T AT AL PR AR
SRR T 2B DK AE M A i, b B 5 10 4
JE T R BER (EA T ) R IR R 7, T B RE
B, TR R AR BIE 0T A S T Y
FIHZE,

5o IR IS RS W R A 50 NS LR S = N 1 D R
MIRFFE R 215 B AE R Ak b, Je RS X4 ik
BIRIAL AN 23t FE R AT Fluent B5481, 76 A 6] < 47
WG AT 38 Wi 2 FRE 5, & A8 X
SO R v KT [A] 52 i AR K, HL XU 55 7 6 72 A B
) B2 L, KU A | Tk v B . XA
FAAZE Y R F CLSVOF Wbl T 8 75 3 S 7
WA 1] S 254k, WA [RDREAL S 880 s T 1 %oF

BB AT A (R R 0, 0 A 00 A 18 o A e v TR
BRI ALEE , S 20 B 1 IRIL 20 )R |y Jm Sl i
RALAL BT 2540 T 3 BLmh  FE S B T
SRR TP AT AT O MR fE , K B
CdSe 1 k- 2 HE B JE 5 MBI AR 19 A2 fe Ay
EARR R, BEE RS AR TN, - 2 R R A AN W
T ARSI T 2 — 5 W R, 5 BRI/ i A AL
P I ERRAR EEAETAE 0.30 ~ 1.0 mm Z[H], TR
AP IR A= 1k E 7 BERL AR A 3 DR 72 5, {ELJS BR R 52
FEJTRETTAE 5 o 7 2 A A2 X vl v VR v
BEME R RRGEAT T RBUERL, K S R AT 2 ) T
TASVR A BRI [ 7% 2B B, 7EA % g ad v
JERYTEOL T BUE R R BURCSERLVe JO TR A
1113 S AR T AIGE [ 1 NFEI AR

JRUE IR e e S 245 el 8y (0 A
ARSI TV AR, 7 BEAR 070 S AR A ]
e, 5 SR AN i i PR A A 3L, SRS TR 4 e B P Y
eI 55 TR TE I A A R T S BN YA AL
AP, TR A B ) T AR R, BT L
VP25 B S T Pt X 28 il T 2ORAL BOR FI A ]
W T 20 AT 5, PN T A A A 0 G R
o

EFLEAFESE 2 R ORI RA BT, BEAT IR
AR RO, & R SRR R <
PR AN, SR BRI R e N S R Gk
R A TG S B 50 1N T AR v (EL M R



. 36 - T E A & & 4 L

BF

ML — R (I, 2R G0 ORI T 22 i 2%, TR T
AU SE Y A SR A K O S I TR R
WRCR M, A B 2SR R kA s
IR ; MK A Z 0} Pl 2 )
“ASLT B TR AR 5 R R AR B RO
SRAR S X i AN AL AL 7 AT I8, B g R
WA, B v e XU AR 3 R, 2t BT IR i 0 22 4R 3
Toi A B At e RO OB 285 5 (H R AT AUK IR kL
AT AEBINBI AR A T 4 v TS T R RL AR ASCR
WG 2RI AT IRV B 7= A o I, ROR XU o g
WA At A VRS T AR RO, | RS KB BT #E , 55
IR ERAN 128 AR 220 55 50, B2 1 1 e i
JoE BV 20 B AR T e Tl I )4 A0 [ P ], DA
A YA T P B0 i) S JRE Gk AR A RO A T
PR BT AR 22 AR 3 | 52 B e s R BT A I ] g 2K
HMH

KA JBL PRV R AT o 7 i A0SR FH B Il
EAEAN I U AN A G , BIFE A D | SO A i
OB, R T b, 2 R TS R b R
LA A BRI 77 200 ML 1 v Vi e i 25 49
T 3 A I BSOS A SR < A T i 8B 4 )
UARSE AR vt 1801, 25 B A 0w i B8 1) SR A0 3 L AL
B (IR 3 I 5] 3 JELER LSO R K D/ M i
HA R S R ORI 1 AR OB 2 4
P AL S, AT B A A, P, v B DR
FH AT R B o A 55 KB o v R A AR 45 5 Y
AEHTT I

3 EAYPIE U AR R
3.1 M BLFERBLHIE

TEDRUEIR MR AR 7= T 2R AT B RS2 T, 75 43
% A AT SR SRR B HA RRE R
TGI8 AL BT 20 Ak 8, i KBRE PRAIE
BT PRI AT E P, S5 a8 TRk
FIRE AL R AL 1 28 RS TRAR 9 B i,
LA N AR HE B e , SRRV A1 oL, 76
PIARIAL SR R e 77 R 5wl AN i A A b
PRI PR R T OB R I /N TR, R
Vo UL HEAT ORI, B 4 58 U T AL
SRR R s B 7 A B B RERF TR H A R K34 2
AN L I CEESTBT B T o (9B Xl i
A AR S R R A 7 3, 8 v R i 5 RO A TR

AT IR A8, AR R ()b Ak v 01 5 BV I A
ROREA 3302 H T 7K 5 S AOH Lo B B 4 ) R i
FE, HoK 78 & ok fE s Elo & #ae , 25tk g
NG L BT =D O 2 € = R A iR S
SR, DA T P A7 A g 0 B JE s AR iR
REDR /D T DR A B A A1 AL RN BRI 5 4L, X
FEAR TR HIKI K EIHFE, BT & TR IR 10 KR
3.2 WMABREARLIERE

Kl 3(b) AiEma kAL B T2, 5155
EACH T A 3 (a) M, 7% T 2080 5% b vt 4 FH A
TR AT A B i I A TR R B E A 0 PR e A
TINFREUT J O il 40 9 3E 47 XA Joa AR 4 Ak Ak 2
[ BT REA T AR RN, A s e HAA 2 i
W JE M, ] S P B R TE K R R AT e B,
ST AT IR AR 5T, 78 S A s Y
PAL S RIRICHCR B AT T, A SO R A -
IKPIARTR & AR X S P R AL AL BRE AR . XU
JET VARV AR AR 2 — R 78 ) 4 9 b BB R il
25 RS IK R T 0T il 25 40 v 3 AT TR VR Ak
AL R B O AT & SR TR T ESH
RIS SR A . BRI T A S8 4
P T L Ot A A X AN A o AR L
SEIR AR FRA T LGB RN 3 B D T Ve R T
VRV T 2 AN R BRI S BT, — Bk
Ui, VRVA TR TR, A 0 ) 445 R R |, B
TIRBERY B IRAL A 5 225 D) 52 g 4892 A o 1) A i
W ICRE T, TR B R T AR v AR BT

sty bt | e etz | asmr
I 2] H At
(o) 5T L
it
| st [ Eam?ﬁ@@H rre H —
| s e A ]
by TL

3 AT 2 AR
Fig.3 Steel slag treatment process

XU VB AR AT LA PR A VA 1) 0 BRI 2
Jit, RS S TR SE R SHRAL MU . in, e e
AEE AT LFHVR R PR ISR GEBS A 45, A, %
R R A A R R RE A PSR A Y i — 2



2024 4E 8 HER 4 1) X

DL I TV AT 5T IR M 9 - 37 -

PR A HRCE,, X TEARGHE T Z . gl
DL AT R s T VAR S A TS P T 1 e
VAL FH 2 AT DL TRl o A v = A i | IR
REVRIHAE ;R AL AR 114 TR S {6l 975 K 00 B, AT A
HH A S SRS S PN v 4 B Y i I
R R ZE AR R R R E R B 5 T
SRt AHIARAEAE — e BRI, 2 4 AR 1A% 0 S 3l 1ot

O 4 A 8 5 A 58 Wi {6 7K A AH s B TR 45 I A
RPEEAGE (14 1o e SR IRD S A9 7 R AT e PR v, B 1Y
FEARGEAEP G B2 i A0 R AL AR, il T s
A A/ NS/ ML BRI K PR IE— E Al
JEE, 17 11 FHIEFLBR 1 i s s R . U B T2
G L2 SR L LK 3

K3 BB FHE G T 2L X L

Table 3 The advantages and disadvantages of double medium quenching and traditional process are compared
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wall structure on thermal insulation behavior of slag ladle and its

Research status and progress of quenching granulation of steel slag
ZHAO Kai, WANG Dianxin,ZHEN Changliang, ZHANG Qiaorong, CHEN Wei,ZHANG Yuzhu
(College of Metallurgy and Energy , North China University of Technology , Tangshan 063210, China )

Abstract: The annual new steel slag discharge in China is more than 100 million tons, and the utilization rate is
only 10% ~ 20% . There are abundant resources such as “slag, iron and heat ” in the liquid steel slag of
converter, which causes great waste by simple storage or landfill. At present, the mainstream technologies of steel
slag granulation mainly include hot stuffy method, air quenching granulation method, drum method, etc. , which
are all based on the development of steel slag granulation and free calcium oxide (f-CaO) digestion, which is
convenient for subsequent crushing, screening and magnetic separation to obtain slag steel, magnetic separation
powder and tailings. Although these methods have solved the problems of large investment, large land occupation
and heavy pollution in other methods to a certain extent, there are still some problems such as incomplete utilization
of steel slag resources, risk of volume stability, high grinding cost and high iron content. The author proposes to
use the combination of modified reconstruction and gas-water two-phase mixed fluid quenching granulation
technology to treat steel slag. This method adds acid flux and reducing agent to liquid steel slag, and uses the high
speed of gas and the high thermal conductivity of water to quickly cool the liquid steel slag into solid particles,
which reduces the fibrosis of steel slag and takes into account the granulation of reconstructed slag and the efficiency
of waste heat recovery. The tailings after iron extraction can be used in the fields of building materials preparation,
soil modification, glass-ceramic and ceramic materials after particle size classification. However, this method is still
in the research stage and not mature enough. In the later stage, it is necessary to carry out in-depth research on the
preparation of high-performance steel slag granulation materials, environmental protection utilization and resource
utilization, and the development of steel slag deep processing.

Key words: steel slag; double medium quenching granulation; quality reconstruction; iron recovery; waste heat

recovery ; resource utilization



