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Determination of Copper Content in Copper-Containing
Materials by Iodometry

WANG Xiaolei, WANG Li" , YAN Xuesong,.I Haigang, WANG Xiaojuan, BAI Lijie, LI Haoze
(Chi feng Yuntong Non ferrous Metals Co. ,Ltd. ,Chifeng,Inner Mongolia 024000 ,China)

Abstract  Acid digestion is the most ideal detection method for the determination of copper in copper
concentrate, which is commonly treated with hydrochloric acid and nitric acid. However, for some insoluble
copper-containing material samples, there is always black residue that cannot be treated in the later stage of
dissolution,and adding saturated ammonium fluoride after adjusting acidity before titration can produce
dark purple flocculent precipitation, which seriously affect the titration analysis, resulting in large deviation
and inaccurate analysis results. In this study,copper-containing material wase dissolved by acid dissolution,
insoluble materialwas filtered and separated, and the residue was analyzed and corrected. The conditions
such as the amount of hydrofluoric acid and the amount of nitric acid used in the dissolution of filtered filter
residue were optimized by experiments, and the final experimental method was established. The
determination results were consistent with the results of laboratory outsourcing,and the relative standard
deviation (RSD) was 0.060% — 0. 16 % , which showed that this method was accurate, rapid, stable and
reliable for the determination of copper content in copper materials in the range of 12. 5% —24.5%.
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HECR (G FE 45 TR BB 30 %5, AR £
Al Ry T A PR AR S B TR W i AR A
23R M — 2/ INFR T ) F) JEORE X 2R R s B 4 — 2k
VKA R TR R A AR R SRR A T — R
B AR PEL s T AR RS — AR RE AR 2
X R AR A Sk A 2 T HRRS R R 4 T
FAR S B E AR UE T RS T F 500156 1 384
B B B I A2 ) (GB/T 3884. 1—2012) , X Fix 248
Z= T HA )RR 3 BT I, — SRR S RS S A I R
Jei J09 0 A A B S o 1) P B 5 R R M
s SO A A R A T R 58 LIS A T A N 58
JIT AR R 27 A R o R SR R DUE | T A 2
AR A 7 R T A AT . X B R B i U
14 53 BT 5 5 SR A 22 B, 30 M 45 SR O AU
PRLU o A4 ek ) G DO 5 T O R R, T R
T A ) A Rk e R R A A ik 0 A JE B
H A 3% FE SOk o o T a0 0 T r iR R 2 R
Wy R R Y X R PO 6% (XRE)
AR N3 oy .27 AR G o4 o L 27 N £ /.
R4 B TR R T & 8 6% (ICP-AES) 3101 4§,
177 1] P G 98 A DG i e G 38 s R G SR
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1.1 {XEB5iKH

JE WG U T A CA3F-12, L 5T M) . T 40 2
—H TR (MEL0ATE/02 ., M 45 #1-4C F) £2) L 50 1R
TR B TR = SRR TR TR UK TR 35 R 43 BT 4 R
T VBRIV TR, AR B R (200 g/ L) TE M I
W (10 g/L) , S250 K R 28 1K

B AR A0 5 T (100 g/ L) FREL 20 g Bt 45 R 4
BT 500 mL BEARH LA 200 mL 258 1 K % i
FATA 10 mL BUAL AR WA 2 mL 3 059 3, T
M ik B 24 0. 04 mol/ 1) % W 4 52 €5, P AR AL
T T2 0 o 1 7 YR T O YA 8 T L I 2k

LTR- TR S5 1 W (300 g/L): KB 90 g 4 TR
BT 400 mL o BEAR LA 150 mL % B K A
100 mL yK 22 KRR B2 300 mL.JBA] s ipH=5,

A BRI (Na, S, Oy 5H, O=0. 04 mol/ L)
FREX 100 g B CHR AN (Na, S, O, « 5H, O)'# F1 000 mL
BeA A 2 g IR B A 10 L AR @D .
FHAE W HR WM LB FRmBER2910 LomA 1 mL
AP A AT R O R E 2 hy AR
T P2 M s 4 0 R H% 1R 0 1fE (GB/T 3884, 1-—2012)
HEAT B3 AR

Hl bR EAE 25 7 W (Cu) = 1. 00 mg/mL: FRHL
0.500 0 g &)@ (>>99.99%) , B T 500 mL #: I
o, oE BRI VEAREE A 10 mL iR , 18 A WP
fife J5  UR ¥ 20 FH 7K k3R T L S B BE L ¥ 200 )5 A%
A 500 mL ZE i, HAUK B R ZE 525,

HARUEVE c(Cu)=100. 0 pg/mL: 43K 25. 00 mL
HibR B A W, BT 250 mL A P, A AR
BRA+FIDMBERZIE RS,

BAPRAEE W c(Cw) =10. 0 pg/mL. 43¢ 20. 00 mL
HAARES W, BT 250 mL A HER R (1499
Wi B R 20 B I 4550
1.2 (U|IESH

JEF WO TAES B 1,

FR1 FEFREAENIESH
Table 1 Working parameters of flame atomic

fluorescence spectrometer

Technical parameter Set values

Lamp current/mA 3.0

Negative high pressure/V 300.0

Wavelength/nm 324.75
Slit/nm 0.2

Gas flow/(mL » min~ 1) 1 500
Band width/nm 0.4

Burner position/mm —4.0
Burner height/mm 4.0

1.3 fEmbl&E

W S 4 YRR RE P S B IR &), 7E 105 C
f 223 0. 75 pom ANEE G CRIEFE G 2 88 T8 .
1.4 XWHE
141 Fk—

PRI AR A [RIRE 5 s B3R FRIBCEATRE 5 5 L B
FEP 500 0.30 gCRERA 2= 0. 000 1 g) . RIS A
TR — 0, BREURE 5 J5 40 50 & F 500 mL A9 11 4
TN B/ B K IE W, A 10 mL R 7R L B i 4
M EARIR N A 3~5 min, BUF ¥, A 10 mL i
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BR A 0.5~1 mL S RER, 5 b 3 ML, K IR in #4 2/
RFLZ R E LI 5 mL Bl .3 mL & &R . AL 5
fift 5 BT R sk RS AR TR R (3 -+ 7) 4T 2 ik Ab
PG AR B MR DR B BT A
/U 4l 7K P VA 3 L R AR Ak 2 T i

XV WG N 2 TR £ T 60 s TR 28 1 0 O T o R
Jfad & 3~5 m, LA pH=3~4., i in i1k &8

WA R BE LI E 1 mL IR s B
L BURUTTE i 2 mL 33 Ak & IR B = U TE T
RGN 2~3 min. B &I A 10 mL Alfk 47
VS H Nay S, O5+5H, O A 375 WO 2 238 A,
A 2 mL VER VR L RS 2 IR AL A 10 mL
B AR B L I BB AR S IR T B
WSR2 28 0, BRI 2,

R2 FRAENSEYHFEBNELER

Table 2 Determination results of copper in copper materials(n=>5) /%
Method 1 Method 2
Sample ) Average . . . Average Outsourced test
Detection value RSD Filtrate Filter residue RSD
number value value results
15.35 15.42 15.26 15.48 15. 15.47 0.11 0.09 0.12
YP0O1 15. 38 0.53 15. 60 0. 060 15.57
15.38 15.48 15.53 5.49 0.08 0.10
18.61 18.73 18.65 18.71 18.75 18.70 0.10 0.10 0.08
YP002 18. 72 0. 45 18. 82 0.16 18. 83
18.80 18.79 18.77 18.74 0.07 0.11
19.11 19.29 19.14 19.28 19.26 19.30 0.07 0.08 0.08
YP003 19. 21 0. 46 19. 36 0.15 19. 38
19.31 19.19 19.31 19.25 0.10 0.10
1.4.2 FHE¥EZ £ 100 mL 5. 53508 WA AR HE W 0.2.4.6

FREL = RIS [ B i o B P AR BOTAT R 5 03 B
FER R 0. 40 gCREHEZE 0. 000 1 @), [ IHEas R
BE—10 s FREUEE & 5 43991 B F 500 mLL (435 111 4 T2 il
w3~ 4 3 1R A R AL A BT
A 10 mL E: 2 B F i b B AR M 3~5 min, B
FEELIMA 10 mL iR M 0. 5~1 mL SRR, %
R AR ENMAFUECT A A0, 0 5 mL iR .
3 mL = SR B S AR A /D A U R
s T/ B 4l K e 1 3% L SRR BE | A 52 A8 3

A2 #RGE o e P U8 40 U8 F) 500 mL (i 1
HETE R o (8 FH S 2 7K 1 40 11 3 R 1A% e R B b
5~6 WK, 0P YEIEAR 7~8 WK, BLAF AR R AE 150 mL
FEA s AR AR 2 30 mL 22 Ay QSR 7 e 20 O s+
CLEAUTIEY AN 1 mL WeERFR ARSI AR AR P 3G

X U8 VR N 0 TR - 2 TR B VS W 28 41 40 AN T o i
Jfid it 3~5 mL MBI pH=3~4 .48 J5 i s 4t
FEMAF W B AN KRIF & 1 mL LIRSS, i
WA B R ER A T E , FL BTG - A 10 mL it
AW Na, S, 04«5 H, O b o 175 Wi & 28 0k 2
LA 2 mL JER AR ke 2RO, A
10 mL B 550 B V25 L - T B B iR 2 0 G IR P
BN RS, R ILE 2,

W i v 7 R DR AR — R B ] 400 mL R IR &
IEBERR R L I AGEER 15 mL, fFIE4CIE M4 )G .0
Al mL &R .2 mL iR, 2 mL & &R . KR 7%
T 5 mL LR K YA B H S L SlK R BT A

8,10 mL %] 100 mL &R . INELER 5 mL. PIK
MR R ZIE %A e R 2= - Sk S BT Rl
JETEAL Y 2 B0 & 327, 80 nm (P KO L LU L 6
AN LS O AR A L O BB SRy AL A L 42 A
M 2k L 00 s b A

2 #R5iH®

2.1 FTHYRHZME

2 I8 S0 5 1R A A R AT I A R D T AR 08
A I A i B AT Kb BN 45 ) TR (U BR U  OF BRI
RN 58 B it 100 Jm 25 77 28 O R 8 SOIR VLT
Ak PR S A AN WAL S R 0 AT R A R
FTas R 22 B BOR 45 RN e (3R 5) o AWFSE
0 Ao X Vi A Y A U DB R AT [0 9 A S 3 S I
T e 5 R e AR AR R SR 0 SR DTTE L T B
T E TR R 2) .,
2.2 SRBAERE

P T S0 SRR Y 6 ok P R L R AR I A 2T 23
o FURPRTEVE i UE R B) T — & WAE T % 50T
T 2 ST ) ko AG 00 45 SR 4 R 0 L BIE S A 2R e B
SR I R e 4 0. 5~1 mL M'H (K 3).

x3 SEARMAEXSERHZMW
Table 3  Effects of hydrofluoric acid dosage on results

The dosage of hydrofluoric acid/mL 0.5 1 3 4
16.61 16.58 16.50 16.51
Detection of copper content/ % 16.62 16.59 16.52 16.50
16.62 16.61 16.53 16.52
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2.3 RERHEBHIERE

R T AT B B AE DR ARG L A B T o VS AR L AS WE ST
FHER AN AR ZEAT TiHE (R O, 45 R BoR 72 IR
AR T 15 mL B A I 25 R AIS . il R FH 4 7
20 mlL B R0 45 SR RS R (8 FH == 4 15 ml i 25 3R A
A T SRR R AR SRR RR A0 FH S 15 mL,
2.4 EHWMER

5 PRE A MgO & & 8 m . AT G R0k
2 TR B BR U S 3 R i U VS A 9T DA X T

HEAT AL B X T AT (a] i A O B T A A R
1) TG
x4 REFHEHBOAENERHEL
Table 4 Influences of the amount of nitric acid in

filter slag on the results

The dosage of nitric acid/mL 8 10 15 20

18.22 18.46 18.70 18.68
18.27 18.51 18.65 18.71
18.21 18.50 18.68 18.69

Detection of copper

content in B# sample/ %

x5 SWHERHNEELZERS

Table 5 The main chemical components of the analyzed samples determined /%
Sample number Cu As Pb+Zn MgO Bi+Sb Hg F Cd
YP001 15.55 0.19 1. 64 13. 65 0. 37 0.01 0. 10 0.05
YP002 18. 85 0.16 1. 36 21.12 0.22 0.01 0. 10 0. 05
YP003 19. 34 0. 20 1. 25 9.49 0.29 0.01 0. 10 0. 05

2.5 AETEHRLER

X ok 9 B4 A i R AT U AR IR L TR A R A
o SRR A B LU B AN [R] B 5 9 T ARG 45 2R B R
BRIV 2,77 1 — 3 BIRE A T A A S8 42 R AE 1D
A% A B2 W R P AT 45 SR R 25 UK RSD [
0. 46 96 ~0. 53 V6 B 45 N HEWR . I ELAG I 25 21
SO BRI R 22 R AR T7 ik A gkt — AL
S AT S R DR 228N RSD {2 0. 06090 ~
0.16% , 5AM L5 FARE GR2ZE RVFEEZ ) 3 &
TP HT AR R

3 i

T b T SR R o AN PR A BT IR A BN T £
JE 0B I S A5 R AT [0 D IE 8 R 4 A TR
J5 AN 23 P B R 5E 0 SR TOE L T 2 R W] I X —
SO 8 A B R R AT ORAR B R R T R 2R S AR
ke G i 0K 4175 20 o SR 5 5 A ek v )
SR ISR T i BORE  EAELE 0. 0606 ~0. 164
FEA SEBBER AR T 3 5 YRE AR R SE 23 A
25 2R 1 T A PR E 1
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