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Tab.1 Test data
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Tab. 4 The heat balance analysis of the smelting

furnace of rare earth concentrate

5 BRRHATEQ . \
oL 1999 8.2z wh i, VRHEBULE LR R
RN 7N R/ u o
w(CaFy) /% w(Fe:03)/%  w(Si0)/%  w(H,00/% (k] = m=) qv/(m’ «h™1)  FHa t/C
4. 64 7.72 1.32 8. 00 FIRE 39 732 225. 00 3.6 800
iy A AR WO (5%) IR O AR R W A R
VoA g | > ,
F 2 OREREW AR @,/(J+h™h) @ /(kJ+hT) @, /(K] + h 1)
Tab.2 The feeding parameters of the roasting kiln - -
8939 700.0 446 985.0 5125 418.1

LD BRARHRL (e b
Hrphit/

(teh™ 1) 67TY%MAR 92YWkMR

R/ i RN
(m' b)) TRH A/ C

1. 390 0. 600 1. 920 225.00 3.6 800

VELFE 1.01X10° Pa,0 C&MTF.

®3 ERBAYAR
Tab. 3 The components of kiln flue gas
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Fig. 1

AT BHEEARTERAERIZ %
The dry method process of flue-gas waste heat

recovery of rare earth concentrate smelting

360
320
280
240
200 r
160
120
80
40
0

A

L_.\I‘-"‘.\.,l/.’

[ERARREN TR EE/ T

3 9 1521 27 33 39 45 51 57 63 69
BfE) /h
(a) B 2% A TR RE I E) AR 1k

2.800

2.700 |

3 HRAER

M R T AR WL T2 B 458K
M LG R 2 R G Ik, AR SCR R
oM TiZ T 2l e 72 h 9 39716 A
B2 S LR G R A R L s
St . B3 ks L REEIR R R RS T L
ALK 2018 4 8 H 25 H~8 A 27 Hi%

K2 WHEBTBBEFERRTILRE
R A L A

Fig.2 The pilot site physical picture of the new

process demonstration for rare earth

concentrate smelting furnace system
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Fig. 3 The charts of the monitoring data of continuous operation test from August 25 to August 27, 2018
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Tab.5 Comparison of the new dry and the existing

wet heat recovery process for flue gas
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Research of resource utilization of high-temperature flue-gas
of smelting furnace for rare earth concentrate

LI Bo's RONG Xu'®, YAO Yuan'. WEI Xiaolin®"?
( 1. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, Chinaj;
2. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract; The smelting furnace of rare earth concentrate is the main equipment of rare earth
production. A large number of acidic high-temperature flue gas will be produced, containing 0. 81%
fluoride, 1. 06 % sulfuric acid fog, and 0. 23% sulfur dioxide, and its temperature is up to 300 °C, that
the waste heat could be utilized. But the complexity and particularity of the flue gas compositions
bring great challenges to the recovery of heat and resource. A new waste heat utilization technology of
high-temperature flue gas of rare earth concentrate smelting furnace was proposed, and the real
situation of the field pilot-scale test was introduced. Firstly, the flue gas flow rate, temperature,
component concentration and waste heat were calculated according to the conservation of material and
energy. The feasibility and technical difficulties of the waste heat recovery were analyzed. Then, a
new dry process of waste heat recovery of the flue gas was proposed. According to the cascade
utilization principle of energy, the flue gas was grading cooled and the waste heat was used with the
waste heat boiler. Moreover, high concentration condensed acid was gathered and the steam was
produced by side. Finally, the field pilot-scale test of the new technology was demonstrated, and the
data of 72 h were collected and analyzed. The field pilot-scale test showed a good effect on resource

recovery.

Key words: nonferrous metals; rare earth refining; furnace flue gas; waste heat utilization; resource

recovery
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