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Fig.2 XRD diffraction pattern of Kaldor slag
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Table 1 Chemical compositions of Kaldor slag Yo
JER} Ni Cu Fe Co S Ca0 MgO Sio,
RIRZ it 1* 17.08 31.02 6.52 0.11 0.28 2.35 1.80 19.25
RIRZ i 2% 17.20 30. 85 5.72 0.10 0.26 2.55 1. 66 19.35

F2 R R

Table 2 Reducing agent granular coal compositions %

% Fe S Ca0 MgO Si0, Al, 0, KAy ¥R R4y [ S
o 0.84 0.50 28.40 0.36 36.58 17. 50 7.20 17.70 75.10

®3  fRAERSY

Table 3 Chemical compositions of flux limestone
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T 50. 95

Ca0 Si0, MgO Fe S

5.5 0.8 0.44 —
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Table 4 Test results of different reducing

agent rates %

TR JEH] SE Vi R ELIES
Tk Ni Cu Ni Cu Ni Cu

5.00%  21.51 78.12 0.98 1.72 98. 31 97.09
10.00%  29.47 63. 80 0.61 1.17 99.02  99.13
12.50% 27.54  60.22 0.15 0.32 99.56  99.57
15.00% 28.27  65.38 0.28 0.43 99.64 99.76
20.00% 28.11 64.47  0.084 0.19 99.86  99.86
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Fig.3 The effect of reducing agent rate on nickel and copper
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Table 5 Test results of different flux rates
sl B &I % RS/ % HICE %
Mi/% N Cu Ni Cu Ni Cu
10.00 25.93 63.94 0.25 0.51 98.93 98.91
1250  28.90 59.03 0.29  0.52 98.95 98.89
1500 29.66 62.67 0.081 0.18  99.45 99.38
17.50 26.98 61.13 0.15  0.32  99.22 99.35
20.00 25.47 67.59 0.18  0.37  99.15 99.15
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Fig.4 The influence of flux rate on nickel and copper
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Table 6 Test results of different settling time
YR &Y % R/ % B/ %
[i]/min  Nj Cu Ni Cu Ni Cu

30 30.85 64.02 0.49 0.91 98.51  98.75
40 30.80  61.27 0.30 0.65 98.79  98.92
50 28.92  62.58 0.18 0.37 99.14  99.27
60 29.69 61.94 0.15 0.32 99.46  99.43
70 28.29  61.56 0.14 0.29 99.48  99.50
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Fig.5 The effect of settling time on nickel and copper
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smelting of ocean polymetallic nodules in a DC electric arc furnace

Experimental study on treatment of Kaldor slag by 50 kVA DC EAF
ZHENG Jianghua'?, REN Xuegen'”>, MA Xiaodong'**, ZONG Hongxin'*
(1. SKL of Nickel and Cobalt Resources Comprehensive Utilization, Jinchang 737100, China;
2. Nickel&Cobalt Research and Design Institute JNMC, Jinchang 737100, China)

Abstract; Firstly, thermodynamic calculation was used to obtain the relationship between the Gibbs free energy and
time of the main reaction when smelting Kaldor slag. It showed that under the condition of temperature 750 ~1 500 °C,
with coke as reducing agent and limestone as flux, all main reactions could occur, and finally copper-nickel alloy and
calcium silicate slag could be obtained. On this basis, combined with difference in reducibility of different elements
in Kaldor slag, granular coal was used as a reducing agent, and Kaldor slag was selectively reduced and smelted in a
DC electric arc furnace to obtain qualified copper-nickel alloy and discarded slag. The test results showed that under
the conditions of smelting temperature of 1420 °C | reducing agent rate of 10% , flux rate of 15% , and settling time of
60 minutes, high-grade copper-nickel alloys were obtained, and the alloy grades were all greater than 90. 00% ; the
recovery rates of copper and nickel were both greater than 98. 50% , and the content of nickel and copper in the slag
were reduced to 0. 15% and 0. 32% respectively, achieving one-step extraction of valuable metals from the slag. The
research is conducive to improving the secondary resource recovery rate of non-ferrous metals, and lays a theoretical
and practical foundation for smelting of Kaldor slag in the DC electric arc furnace.

Key words: Kaldor furnace; calcium silicate slag; copper nickel alloy; DC EAF; selective reduction; smelting;
granular coal

th E B 3E H (BRI % T M AL BB R 5 ) IE 5 HH AR

I H b E REE TR BRA B (LT AR b R ) 32 90 B9 B A % B 2 (B IR B A L T 8
PR R T 52 ) , P PR R IE 2 AR 2P ol TP I RE A Sk T, S W TR 2 | A R ) RE TR
P A FHEA 52 a5 R TR O TRINBEIR IR B A BR A ) AU 5t RHE T3 R R e A PR A
) SR T R eI S B A PR A R AR Tk S Y Al A5 05 B, A R T R TR P IR L R AR T
T EORTIT & TR S 2 4 B R A AP 55 05 T AR T — AR B SR B e K L T B B B
AR T +1 + NPBR RIS B A i) A e g D T 5

A4 RN AR MR B AEbe R ) B A R SRR L B A e k) B AL
RV BN 5 F bR B3R S he S T 7 e LA R AR 5 i T 7 58 BT A B RO BRI BB
LR AR R R B BN A AR T R T AP AR TRINBE TR ORI A R R AL 5T Fp RN T IR R
Wedn A PR R 3 ZAT ML BORATSE A RIAE B B e A e TR v i) i B S e 22 491

A A5 dhy o REE BILE TTRE I B AR AT F2 50 , 20 N SF BT HOR BEIR R BRI & H RS 5 i
5 IR E B AR T EOR AT SR I 2 A T BRG] P2 a2 T EBOA R AL RHE
e BT B e 45 e A5 25 DA S BE DR PRATTSUR OC TAR R N L2l

AA Y ARCAAT 2 P E AR R Ry A ERIHT AT 85 AT i ek R PR HESK S IR ZI AT AL
TR R , K b s R B e A HLAT Ml A ARG | vy o i R BR BT AR AR 48

(BERR R [ BEE)



