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Fig. 1 Effects of initial F~ mass concentration in waste acid
on [~ removal efficiency and calcium fluoride content in

defluorination residue
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Table 2 Chemical composition of fluorite powder ( %,

mass fraction )

B TRy

" CaF, Fe,0, H,0
FF-95 >95.00 <020 <0.50
FF-90 >90.00 <020 <0.50
FF-85 >85.00 <030 <0.50
FF-80 >80.00 <030 <0.50
FF-75 >75.00 <030 <0.50
FF-70 >70.00 — —

HB43 SO, 78 3h 1 Y a2 rh 28 AL JE A TRARIE
BEER ", WEIN AT AL, SRS R R HLSO, T T
TE 14.6~54.5 g/LZ [P 5. A TIRAY)IH HS0, A
[TV BT 1 R SR 24 0 A R USSR, B 5
PR R SRS T, AR T T 40T 555

SEESTC ] T A [ 5 R B HLSO, AL 1R
WE A5, 15, 25, 35, 45 F155 o/L, HITAF ikt
WRE R 15 o/L, R L, OVIEI R 0.5 h, 257
P SRS AE Y VAo, RVEE R, R o
B, R AT AL B 43 S BB U S
BRFE . AR S TRCT BB R B D R B R
Cal, T /ML, S TR S0 Cal, 5 70 5L
KB EBRE,

WE 2 F7s: 240040 HS0, B E N S o/ LI,
FAPRRE1593.84%, Bl #14f H,S0, 5t i ik 3 44
=235 o/L, FIYEBRZ/NE T %2 91.25%; 4¥]

100 120
| D—H\H\D 1100
—A N
° 480 <
= 60l &
¥ &
& 160 1
140 3
ol —O—F EBR
——CaFJiR s 120
1 1 1 1 1 0
0 10 20 30 40 50 60
T o WV BE/ (/L)

B2 5B UA BT R e T XS B 25 BRR M B i b
CaF, it 7 BRI 52
Fig. 2 Effects of initial sulfuric acid mass concentration in
waste acid on '~ removal efficiency and calcium fluoride content

in defluorination residue
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Table 3 Mass concentrations of F and H,SO, in multiple
batches of actual waste acid from a nonferrous

metal smelting enterprise

H il F/(g/L) H,S0/(g/L.)
5H3H 7.6 43.9
5SH27H 5.6 44.4
7H13H 18.4 14.6
10H17H 15.08 30.7
11H28H 14.93 4223
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Fig. 3  Defluorination performance of the reagent on

actual waste acid
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Fig. 4 Calcium fluoride content in fluorite concentrate produced

from actual waste acid defluorination
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Fig. 5 XRD phase analysis of the produced fluorite powder
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Fig. 6 Concentrations of major heavy metal ions in treated

solutions after applying two treatment procedures
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Front-end Defluorination Process for Waste Acid from Non-ferrous Metal

Smelting Flue Gas Purification

ZHANG Min', LIU Shenghong’, NI Jin', HUANG Chang', LIN Hanyu®, CAO Leibin’
(1. Jiangxi Copper Technology Institute Co., Lid., Nanchang 330096, China; 2. Jiangxi Jinde Lead Industry Co.,
Lid. , Dexing 334200, China)

Abstract: To address challenges of high fluoride concentration and strong corrosivity in waste acid from nonferrous metal smelting flue gas
purification, which hinder the automation of treatment processes, a novel defluoridation reagent (JCFRR0O01) was developed. This study
investigated the defluoridation performance of the proposed reagent. Results showed that the reagent exhibited good adaptability under
fluctuating concentrations of sulfuric acid (5~55 g/L) and fluoride ions (F~, 5~25 g/L), achieving a consistent reduction of F to below 2.5 g/L.
in treated waste acid. Treatment of actual waste acid further demonstrated that, with initial F~ concentrations ranging from 5.6 to 18.4 ¢/L.,
the effluent F~ concentration decreased to 0.97~2.49 ¢/L. after defluoridation. Resulting fluorite slag contained 77.47%~88.21% Cak’, by
mass, meeting the FF-75 grade requirements for fluorite concentrate (YB/T 5217—2019). Moreover, the study confirmed that the front-end
defluoridation process had no significant impact on subsequent sulfide-based heavy metal removal process, thereby providing technical
support for the automation of waste acid treatment systems.

Key words: waste acid; defluorination; fluorite powder; resource recovery; heavy metal ion

doi: 10.3969/j.issn.1009-3842.2026.01.013

FISCHER - A, XUREZS At , B0, BRDURT , A A i Mo A TS PR AR R T 05[] ). Al T AR, 2026(1):
139-145.
ZHANG Min, LIU Shenghong, NI Jin, HUANG Chang, LIN Hanyu, CAO Leibin. Front-end defluorination process for

waste acid from non-ferrous metal smelting flue gas purification [ J ]. Copper Engineering, 2026(1): 139-145.

PRI : www.tyge.net HAF AR : jxtyge

145



