.04 . i AR 2 &F A5 IER
DN A I s 15308 R A VR K e 8 R i A 52
kI, MEET, EWIE, KRB
(U ENA L BARARES T, )77 B 538002)
[f 2] RN RFT o F 75 Nk lEHERLERET A 110 7 t,AL 0, ,Ca0 F= MgO %7 14y

JA K, Ay AE WA ARG ORI F R A AR R iR — KSR A W BR e R R At
JT A N R kb Bk B AT RO, Pl X R kR A KRB H G RRB T, B T 4%,
SBAT AR B A B, TR R A AR K T 404 mP/kg, 434 3] GB12958—1999 ML 44 75 4%
WA 2R RR AT R R LT, R B & B BA R K50k 20% B i#% 2 GB12958—1999
HLE Y TS5 BEMMI TR R fide o B AT AHIL RIS, & BB OREMERNEA & RARA R, E
TR 5% B 30% at, KA ik B) GB 12958—1999 HL5E 64 75 S5 A #-B K 4% B 7 154 Ao 4R
TR AR A, R EB I 50% AT RE, T B A RRA R, BF Bk 30% w4k L 3|

GB 12958—1999 #4475 S ik 2 K,
[ et |
[HESZEE]  TQI72.44; TDIS2
DOI:10. 19612/j. cnki. en11-5066/tf. 2022. 03. 015

i, o i M R 2 0 24 A2 0 R R i
GEIR I RAR, R 2 B ST HERR, 12 i 1 M B8, 1
NG Bk se s 7 N R A I /A bR s I S e 1
HHDN I R 120 J7 v, 47 7= DA M -k R 0
110 J3 (AR R B IR BE R (8, O (ELOG  Had B—

2019 AEE YR R 23.3 42 1 KA
it S AE IR JFURE, 5 DA R I P e R 4 A K
ek AT LA A e F2 1 15 e LA Bk R SR ) A
AKUETR GBI R P4 (g b 3 A
TR ALK TORE ) L 25 7K P i /KA B, s
KRR BE B BN o AR SR A R R R
KBRS PR AT HEAT SR, i i 1 R R A
LZZH, LUARI it RO R B &, DUR
KR TF AR PR A=, SEBH IR o o T R Y

[ Wik H ] 2022-02-10  [{&T HIH ] 2022-03-31

[FAHM] 2022-04-01 [ H i HYI] 2022-06-28

[fEETRIN ] R (1997—) , B, B E A, Lot WA
Ui, A DR R R 0 9 DR 2 ISR RIS A o

LR ] KRR (1988—) 53, ) Wb A, TRt L, o T
Ui, R4 PR B A 7 A B AR

(IR RS, kT, 220U, 2. DR R Pk R 0 A K T8
BRI HOELT]. A @R 4,2022,51(3) :94 - 100.

WIS IRE BRRY 5 EWE; KRS WA BAF; BR; WEH
[ SCHRpR A ]

[CFEH'S]  1672-6103(2022)03-0094-07

FIRZE A o

1 50 J5oRk A et

1) NS R R B, Mk A
PO )IA g Jm A BR A R, S N S e S b i
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2)kJE. FF& GB 175—2007 (il HI ik B £k /K
Ye) B PO 42,5 @ ek R ER KU , LR LD
350 ~400 m’/kg,28 d Fi Rk JE =42. 5 MPa,28 d #i
jﬁﬁ%&i‘ =6.5 MPa,

3)10S PRifERD . ZARHERD AR T ST ER bR D
ABRAT 755 GB 178—T77 (/K Je 5 B 5 5 FH i e
W) B3R, Si0, Fr i > 96% , ek 7 <0.4% , & &
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4) AR AEE . ZRBCE TSI A48
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Tab.1 Chemical composition analysis of tailings from flash smelting slag reprocessing %
5y Si0, Al, 0, Fe, 05 Ca0 MgO oAt ait
e 30 ~32 2~3 60 ~62 2-~3 1~2 <1 100

R2 RN HRE R R ORI A
Tab.2 Particle size distribution of tailings from flash smelting slag reprocessing
Fi 2%/ mm +0. 075 0.045 ~0.075 0.038 ~0.045 0.025 ~0.038 -0. 025
5/ % 10 ~11 10 ~ 11 13 ~14 9~10 >54
x3 WIS HT
Tab.3 Chemical composition analysis of additives %

I Si0, Al, 05 Fe, 05 Ca0 MgO Hodth it

K 20. 87 4.14 5.12 62. 66 4.84 2.37 100. 00

VSV — — — 95 — 5 100. 00
A — — — 35.22 — 64.78 100. 00
it by 39.85 10.13 6. 45 35.36 5.84 2.37 100. 00
VRS A 14. 86 3.88 10. 37 44. 00 10. 04 16. 85 100. 00

2 W ITik

DN o S TRk 2 B - 400 H 5 L 64% , L
Fm BUN T 138 m’/kg, 7 /N T P 042.5 JK IR
(=300 m*/kg) , 125 42 5 W) DA) o8 0 e O - 30
A RS M, 08 PR FHERBE LR BE i 2 S5 )
PR T 3 0 DN A R T Tk FE A 114 L 2R T A

Hi 1.3 3 Al A, INSA B E R
AL 0;,Ca0 MgO 5 A%, Ll BHR T, 2 B ik 15
it 2 AR R A KH R SM(H 5% IM
(HA IS bR, L, 2 BIBCA K A 0 R KA
R AR R DN S e T T2 R (R R R A TR ik
bR P R PR L L35 4

TR KU RN HUE R Ak R R R4
HE WA FC 6 LR TR A5 14050 (0 B R A 60 DR S A5 4 T
F1E AT LL Y 50% , 80%: 700 3 % R I L 4
4 PAT)  ERRFR R 225 mL K (1 350 g ARifEfb . k3
FEUG G B K TR A B OO AT F B P9 A 4 4
30 s, %5 2 1~ 30 s FFAR I [RI B i AARHERD , T = S 4
P30 s JE5HE 90 s FRL, 5o R 60 s 58 UK
W0 HC R} 0 B A =R (B A8 29300g) I [

R4 DNEIE S RS OB T
Tab.4 Proportioning of tailings and activator with

flash smelting slag reprocessing

INEIE R RE  WOR/e RA

iR 06 KR/ g

i (&) R /g( 1) (fitk) L/ %
W1 450(100% ) — — 0
W2 427.5(95%) @ 22.5(5%) — 5
W3 405(90% ) 45(10% ) — 10
W4 360(80%) 90(20% ) — 20
W5 315(70%) 135(30% ) — 30
W6 225(50%) 225(50% ) — 50
W7 405(90%) 22.5(5%) 22.5(5%) 10
W8  360(80%)  67.5(15%)  22.5(5%) 20
WO  315(70%)  112.5(25%)  22.5(5%) 30
WIO  225(50%)  202.5(45%)  22.5(5%) 50
Wil 225(50% ) 135(30% ) 90(20% ) 50
Wi2  225(50%) 90(20% ) 135(30% ) 50
W13 225(50% ) 45(10%) 180(40% ) 50
Wi4  225(50% ) 22.5(5%)  202.5(45%) 50
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sl -
o, - L e il o e
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RETE I (P 1) Fd i A S P (18] 2) T 48 s DR S0 4
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Fig.1 X-ray spectrum of flash smelting slag
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— LA 7 ZEL A SR O R S0 4 R AR Ak R £ 2
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3.2 WEBGEEERT MMEE S

IR WO IE LE , JEAT AN [R] He 2 10 BUR DR SR 0 4
VPR R M B S T MR IR 2 R W 25
IR, 15 AN TR b 2 T BT B DA 0 e i
PERHIE PR B, 45 B L3 6. WA L 3
136 ~ 137 m’/kg 4R T} 2K T 404 m’/ kg, [N B i
PR T d IS S 29% 25y 55. 81% | A4
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B2 NS SEM-EDS [#(1000 x )
Fig.2 SEM-EDS diagram of the tailings from
flash smelting slag reprocessing (1 000 x )
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Tab.5 Mineral occurrence form of flotation tailings from flash smelting slag %
¥ PPRIG ) TP 73 TR A W B HAth
ey 46 ~47 29 ~30 22 ~23 0.2~0.3 0.2~0.3 0.1~0.2 0.1~0.2 <0.5

This 31.92% ,28 d S RIGPEAEBOR T 75% o MR 45
GB 12958—1999( & 3 ik MR L /K ¢ ) ML7E 28 d i ik
AT T5% 109 D9 T PERRE, DRI, DR o i 14 32k
O LR WA KT 404 m?/kg I AR 2 1 AR

HUBR A 1oL I DA AP0 FE A P P 35
SRETT ., e S A UBROR) S 4 e R0 EL AR B e 2
0 PP R AR K B0 2 0 R TR R AR BR AR 5 1 1 ) o
T o L DAL AR o T RN, LU R T
BB, 15 R o

RO DN PR R R D LBRG A i

Tab.6 Mechanical activation modification of tailings from flash smelting slag reprocessing

BigEvIEN NS G BRIEPLTIE Lh MBIERE Lh BEmassrge 400 B> 500 AT
HERTEF (m* kg ™) 136 ~ 138 175 ~177 195 ~ 197 295 ~297 351 ~353 404 ~ 406
7 d {FEHEAE R % 29.00 33.00 36.00 42.49 49.81 55.81
28 d {FEHEAEH % 44.47 50. 86 56.91 67.78 73.52 76.39

3.3 NiEBKEBERET B

W DA R e FE R HE e T RS 28 404 m®/ kg,
JRASK T, TR /IS, R T N AR e i P e
KB,

T8 HC DA SR I T P R R W2 ~ W T
FE AT JE B IR 25 SR 5 W 25 (il i g 11
B TR R, A5 AR LI 3. | Rl 3 AT DA A
BHERT B 0 ~50% B, 28 d ¥ JE 5 3 K
16.93 ~ 38.07 MPa, 28 d 3% ¥ JiF g 44.48% ~
93.52% , Y 15t 20% B, 28 d 3 B N
82.57% , KT 75% , i /& GB 12958—1999( & & fik

FRER KU TS TETEMBHE SR o R, DN A I s
TR A A B IR R IS 00T S KB A
20% .,
3.4 NERBRGEBEET MAFT S
3.4.1 AKRBHIRE

Z IR WS BRI 315 g(70% ) 7K YE , i/ IR
IR R 5 A K BB ok 30% , 43 5617
FIRBI 3% 5% 1% . 10% 20% ()%} H ik 5, 4
SR S1 ~ 85,5 W1 W5 il &, 715 s TG e s
RSO, S5 SR L2 7,

TE R s R R 2 e R4, LT 4,
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Fig.3 Tailings mixing ratio test
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Tab.7 Test on lime modification of tailings 75 .
from flash smelting slag reprocessing 2(5)
7d 28d L w0
o PEYR Sy &
MWZ WKL % PUESR  TEMERE BUESR TR 33 55
0
[E/MPa KU/%  JE/MPa $0/% % 50
w1 — 0 25.70 —  38.07 — 45
w5 — 0 13.22 51.44 2580 67.78 40
st 9:1 3 12.95  50.39  26.11  68.59 35
2 5:1 5 14.17  55.14 28.51 74.89 30, 3 5 6 10 20
S3 4:1 6 13.87 53.97 27.84 73.13 ARAB L%
s4 2:1 10 11.83 46,04 22.62 59.42 . ’
Ss  1:2 20 8,96 34.8 1820 47.81 B4 fhB O PERE RS2 i 2
Fig.4 Influence curve of lime ratio on activity

4 W, BEE A KB Ho il 0 16 2 20% , B A% 1
JESEHE s e B R 5% 7 d i PR R S5, 14%
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; > Y : w1

BT KT 32, S BOK Y& 176 14 B2 O e 2
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25 SRR A R TG PR AR R SR L 6. &l 6
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Fig.5 Effect of lime ratio on mortar
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Fig.6 Modification of tailings from flash smelting slag reprocessing by additives
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it A by R0 AN T B VS BC B bR, 23 il 4 BR
W10 ~ W14 [y, B8t 50% #1715 . B3
Fehy 5% ~30% , % BRI B 45 H (GL ~ G4) Fig™
BHB (KL ~K4) 2l 45% ~20% , 3836 3% 20 503
W8, L], TN S i T R 5
BB, 28 d TE M B SR T 19.91% ,fHATh R
IRENT5 G RNEESR . DA HUG i R
W 5B B, 28 d 36 P SR s ks 111,07 %,
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PERE BB SR, B8 [ 20% B 28 d 3 1 15 %K
99.48% , KT 95% ,i5% 95 GG A R ELK , B
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LU HIREHE = TN U M s P R AT MR 5, i
KR

4 inb
AR SR T BRSO FIECR TR ) P 4 )1 T
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Tab.8 Proportioning test of tailings slag and steel

slag with flash smelting slag reprocessing

e —— —
W ORAL ) BURHE EHEE BURE RS
JE/MPa  %0/% JE/MPa /%
W1 - 0 25.70 - 38.07 -
w6 - 50 9.01 35.06 16.93 44. 48
Gl 1:9 5 12.93 50. 32 24.51 64. 39
G2 1:4 10 12.00 46.69 24.51 64. 39
G3 2:3 20 10. 86 42.27 20. 60 54.12
G4 3:2 30 9.76 37.99 19.29 50. 68
K1 1:9 5 25. 64 99. 77 42.28 111.07
K2 1:4 10 22.26 86. 61 39.51 103.79
K3 2:3 20 19. 39 75.45 37.87 99. 48
K4 3:2 30 17.52 68.17 31.28 82.17
UG R P R B 7T oK, 5 81 GB 12958—1999
FLER 75 Geid P RHE SR .
2) AN IATART G 550 515 DL T, DA 3 4 o v

W H KB N 20%, MR 8 d I% 1EE N
82.57% , KT 75% , i & GB 12958—1999 (& 15 fik:
MRERAKDEN) TS GAFHERBHER o

3) UNIN 5% (A1 KN 5% (¥ 47 85 AT X L i
%o, P S RESRTH DN s M P R A 5 b RLY
IEVERE R (H A0 I B UK AT T B A KRR
B AEAT I 5% 45 H 30% If,28 d i 1R 45 L
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Research on using tailings from reprocessing of flash smelting slag as cement admixture
ZHU Li, YANG Ji-ning, JIANG Guan-hui, ZHANG Qi-fu
( Concentrator of Guangxi Jinchuan Nonferrous Metals Co. , Ltd. , Fangchenggang 538002, China)

Abstract; The Concentrator of Guangxi Jinchuan Nonferrous Metals Co. , Ltd. produces over 1. 1 million tons/a of
tailings from reprocessing flash smelting slag, with a low content of active substances of Al,0,, CaO and MgO. As
inactive material, they can only be used as iron regulator with low value and single purpose. In this paper, the
physical excitation and excitant excitation are used to modify the tailings from reprocessing of flash smelting slag of
Guangxi Jinchuan Nonferrous Metals Co. , Ltd. The maximum addition volume of taillings as cement admixture is
explored through test to reach the following conclusion. The tailings fineness is changed through mechanical
pulverization to make the specific surface area of tailings reach above 404 m*>/kg, which can meet the requirement
of Grade 75 active material stipulated by GB 12958—1999 ; without adding any additives, the maximum addition
ratio of tailings from reprocessing of flash smelting slag as 20% meets the requirement of Grade 75 active material
stipulated by GB 12958—1999 ; a comparison experiment was made by adding lime and gypsum residue. It proves
that the excitation effect of gypsum residue is less significant than that of lime. While adding 5% lime with total
addition ratio of 30% , the requirement of Grade 75 active material stipulated by GB 12958—1999 can be basically
met; the test is conducted by using slag powder and steel slag powder with the total addition ratio as 50% , and the
effect of slag powder is obvious. With the tailings addition ratio as 30% , it can meet the requirement of Grade 75
active material stipulated by GB 12958—1999.

Key words: tailings from reprocessing of flash smelting slag; activity degree; cement admixture; physical

excitation; excitant; lime; steel slag powder



