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Fig. 1 Photometric titration curve of Zn** -EDTA
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2.1.4 EBEEYREN

FE 5290 7 vk A S5, S B A, RO B Ik B B
KL Co®" U Ni*" 5 EDTA A5 1fE % & 4 & (b) it
A B AW VETOICE 24 h JE RN RE L O (E
T B AL, U A WAE 24 h NARE .
2.1.5 pHEX Co** F1 Ni**™ I ¥ B 19 & Wi

Adela Bermejo-Barrerat™ ZE7E A [ pH £ 1
TR Co™ -EDTA WG EE R R/ T 1 4 i iF 52,
Co”" -EDTA WWOCEEREE pH M3E K Wi K,
M pH FE 4.0 VL b WOGEEAS R AL, A
S0 e AH ] 52 560 J7 B AE R R pH A 244 F X Ni*' -
EDTA MW R dE4T 700, 45 L WK 5, 250 %
9y

WL Ni**-EDTA WK B B pH E A 3 K 2 7 46
K24 pH HENGE 3.0 KL F L WO BE R 1K AR AR
oo WOt B fb it e dn 18 5 (NPT L Co™" B 2H
300mg/L,EDTA FH&# 4. 0ommoD . KL, i ik
Z M pH KT 4.0,

0.08
N RF pHEMHT Co? B IR
< 0.06 N\ pH &4 N2 By
.04l -7, L : ' '
5 5 4 6 8 10 12

pH

B 5 A[E pH{ET Co*"-EDTA #1 Ni**-EDTA
R S FE R L B 2%
Fig. 5 Absorption spectra change curve of Co’™ -EDTA

and Ni’* -EDTA on different pH

AVEALER E Zn® " H Co*' A R FE UL R 26t
FEVEDIE Co®™ A1 N 2 2, O 187 46 r 4 1 A 3
A NaAc/HAc 28 vh % W3 o0 & B3 2
Zn*" i NaAc/HAc ZEwpiaE W (pH 5.5) , HLiZE .
43966 B I $ 48 ] 20 mLL NaAc/ HAc 2w ik .
2.1.6 HEBFINENZIN

EDTA 5 Fe'' JE L E & Wy ny W o th £ i 1#l 6
i, IWIE 6 L& . 2 Fe' i & W N
1. 0mg/L B}, Fe* -EDTA 7£ 466 nm 4b i WG H
0, Ui Bl Fe*"-EDTA %t Co*™ Wyl & J& T #t; 7
388 nm AL BIWOGEE M A 0. 78, B Fe? -EDTA Xt
Ni*" (0 8 e T4 . ARSEREAR Fe® " AWR B,
M Fe J i Wk B AN KT 0.075mg/L B, Fe'' -
EDTA 7€ 388 nm &b WU EE(E N 0, M TAEA
WA Fe® ™ BTk BE 4 KT 0. 075 mg/L, I
TR RE S AT 0 B Fe'

500mg/L Fe*" -EDTA .500 mg/L Co’"-EDTA,
500mg/L Ni*"-EDTA F 500mg/L. Mn* -EDTA
Wi 2 WLIE 7. NI 7 AT L, Mn® T FE 300~

0.010

wee 1,000 mg/L Fe**-EDTA
- 0.100 mg/L Fe**~-EDTA
+-+0.090 mg/L Fe*-EDTA

0.008 |-
-+ 0.080 mg/L Fe*-EDTA

0.006 |

. 0,075 mg/L Fe'-EDTA
0.004 \ ——0.070 mg/L Fe*-EDTA
0.002

. S
300 400 sul)

A/mm
B 6 AERE Fe*-EDTA KWL I th 2
Fig. 6 Absorption spectra of different

concentration Fe** -EDTA



XUHE R I P PR UG L A5 ) Y BE 3 0 Y R T A 1 B TN A Y v R TR RE P S R R P B A AR
B4 HT,2019,39(5) :25-31

0.20 ‘ .
P e Co*-EDTA - - Fe*-EDTA
016 | * —— Ni#*-EDTA ---- Mn®*-EDTA
012} |} '
=
0.08
0.04

S

400 500 600
A/mm

300

B 7 Fe’™-EDTA.Co*" -EDTA Ni*" -EDTA #1
Mn*"-EDTA H IR 1 th 2%
Fig. 7 Absorption spectra curve of Fe!* -EDTA, Co’™ -EDTA ,
Ni’*-EDTA and Mn** -EDTA

1100 nm [8] TG Y6 EEME , X Co" Al Ni*t 1943 6 &
AP I HERER LR, M 5
EDTA #4800 Zn*" Fl Co*" G HRMHE, &
TR B E AL TTVE 4> B Fer ™ F1 M J&5 . 5% F K G
JE - WO 335 125 0 8 SR AR AR W D Fe® ' it
WA T 0. 075 mg/ L, X 436 ) B 125 0 J32 T o 1k
BT UE W P Mn® " i VR AR T 0. 01 mg/L,
X E T T4 . %R Fe*" Fil Mn®" JE 4% 1. 4. 3 J5
R R WOR N E AR 1404 IR T Znt
Co™" mAw MK 5, 45 R 5k 1. Zn™" R
99. 67 % ,Co*" [t Hy 101. 54 % , Ui WK & v 5 5l
B 3o R e 5 4 EDTA A TCsem

R®1 B Fet Mt 5 Zn*t (Co*t iR E MK 18

2.2 KEHMZMGHR

TE 6 > 100mL 25 & 1 il A 20mL NaAc/
HAc 2% i .20 mL. EDTA FrufEE W (b) , F-20 501
A Co®™ Fl Ni*™ bR W . It b 1 3% W & %1 b Co™ ™ Al
N2 5 Mk B 4% 91 50,100,200, 300,400,500 mg/
L. 4% 1. 3. 2 45 . DL BT vk B2 O B AR A, W O 2
FPABRR o B2 Co?t NPT IR HE £

Co™" KHERT L M A 7 R A =0. 0002450+
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500 mg/L Z (8175 & BIA LR 8 A T3 28 WL EE JR )%
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NG Xt o7 A Jo kv B 3 ok 4 e A R AR
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L; N s B DLaes =0. 01/0. 000209=47. 85mg/ L,
2.3 HEBEENE Zn*" M Co*™ G EMMiRE
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28 ) S PR R E ZHUE ] Zn® Tt AR MR TR
FERRE 4 1404 S5 8, PHRCRAE 99. 5% ~
100. 07 % » AT AE R PEAR s 41 .

FECVA Zn® W0 F . n A E & Co™' F 1fE
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Table 1 Recovery test of Zn*" and Co** in solution L
. JE W, 25 R L3R 2,
after removing iron and manganese b i e s
B 1.00mL 9. 771g/L Zn®" FRUEIE TR 4% 1. 4. 4
AEME A i W5 Bt ER & V2 s v b, .
=i REY Z
I?? Original/ Added/ Total found/ Recovery/ L#4leﬁr;{%ﬂz ’ H:X 0.50mlL 1.3 EP 9.771 g/L Zn
o I e e v
" mmol mmol mmol % ﬁ] 0.5mL 10.072 g/L (/OZ‘ {ﬁ:%ﬁl‘{’ﬁz(ﬁ(’fﬂﬁ 1.4.4
Zn** 0.1259  0.1460 0.2742 101.58 HEAT G RETH A o PR A 2ok B A IR B S DAl A
A2 [~
Co 0.0857 0.2171 0.3021 99.68 [z] I ;Fﬂ[z] 9,
K2 REFEZXEME Zn*T 50 Co*t YNk B Uik I8
Table 2 Recovery test of Zn’" and Co*" by photometric titration
R Zn® " A Co? " ImA & T E Zn? " E R Co? " i
Sample Added of Zn?" /mmol  Added of Co?" /mmol Total found/mmol Recovery of Zn2" /% Recovery of Co?™ /%
1 0.0732 0.0171 0.0903 99.99 99.98
2 0.0732 0.0342 0.1075 100.07 100.16
3 0.0732 0.0514 0.124 3 99.63 99.48
4 0.146 4 0.0086 0.1548 99.88 99.94

2.4 HESH
MRS 7k 1.4 MBI EREET 4 MR
R AT, Zn®" L Co®™ 1 Ni* ™ il 72 45 R i A5 Xof

Frififi 22 (RSD.n = 6) #AR KF 0. 70 % , I A 1] i
FAY ) 99. 59 % ~100. 41% .99. 69 % ~100. 64 % .
99.92% ~100. 08% , &5 R W3 3 FIFE 4,
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Table 3 Results of precision and recovery tests of Co’t and Ni**

oy P, I E fE M AR X s o AR A I BB [ i %
e - Found/ Average/ {2 RSD Background/ Added/ Total Recovery/
Sample Element , , ,
(mg/L) (mg/L) (n=6)/% mg mg found/mg %
1 Co? 305.46, 301.39, 305.46, 305.46, 305.46, 305.46 304.78 0.60 30.48 25.82 56.22 99.69
Ni2 476.31, 476.31, 476.31, 481.14, 476.31, 481.14 477.92 0.55 47.79 47.75 95.50 99.92
5 Co2+ 333.97, 333.97, 333.97, 329.90, 333.97, 333.97 333.29 0.55 33.33 37.77 71.27 100.45
- Niz+ 427.97, 427.97, 432.80, 427.97, 427.97, 427.97 428.78 0.50 42.88 42.96 85.82 99.95
3 CoZ™ 423.57, 427.64, 427.64, 427.64, 423.57, 423.57 425.61 0.52 42.56 37.77 80.23 99.74
Niz+ 573.00, 573.00, 577.83, 577.83, 577.83, 568.16 574.61 0.70 57.46 57.30 114.76 100.00
A Co? 378.77, 378.77, 378.77, 374.70, 378.77, 374.70 377.41 0.48 37.74 37.77 75.75 100.64
Ni2+ 621.33, 621.33, 621.33, 616.50, 621.33, 616.50 619.72 0.35 61.97 62.08 124.1 100.08
x4 't BT E IR0 A0 A0 AR B MR I8 55 R
Table 4 Results of precision and standard recovery tests of Zn>*
o BURER(ER ¥ {E X A e AJRAE s e WA [ i
) " Found/ Average/ i 22 RSD Original/ Added/ Total found/  Recovery/
Sample | )
(mmol/ml) (mmol/ml) (n=6)/% (mmol) (mmol) (mmol) %
1 0.1004, 0.1012, 0.1009, 0.1014, 0.1010, 0.10008 0.1010 0.34 0.1010 0.0732 0.1745 100.41
2 0.1581, 0.1587, 0.1590, 0.1592, 0.1589, 0.1588 0.1588 0.24 0.1588 0.146 4 0.3048 99.73
3 0.0763, 0.0762, 0.0762, 0.0761, 0.0764, 0.0760 0.076 2 0.19 0.076 2 0.0732 0.1491 99.59
4 0.2669, 0.2666, 0.2665, 0.2665, 0.2671, 0.2670 0.266 8 0.10 0.266 8 0.2928 0.5601 100.17

(3]

S 3k :

(1] WS, B ZAR T = A 5 9 BIM AL At B2 i

WAL . 1996.

[2] SFUFE R, P DRIGE , 55 P A HE R $h 4356006 B2 12 0 € i

R s T R ). 9706, 2014, 23(4) £ 97-100.
QI Yan-jie,ZHANG Xu,SHEN Qing-feng, et al.Determi-
nation of cobalt in zinc sulfate solution by nitroso R salt
spectrophotometry [ J ]. Mining & Metallurgy, 2014, 23
(4):97-100.
XURE 3F J7  #0 S EDTA 4 & T 52 12 0 2 %4 4
FEEL) 3R 42 4397, 2015,35(5) :70-73.
LIU He-lian, XU Fang, HUANG Hai-ping.Determination
of copper and zinc in brass by EDTA complexometric ti-
tration[ J].Metallurgical Analysis,2015,35(5):70-73.

30

[4]

(5]

(6]

Sen R. Complexometric determination of zinc oxide in
glass and ceramic materials[J].Taylor & Francis,2014,
5(21):89-92.

MU AR, B, % EDTA il &2 05 45 A R Bl 2 05
THOR TR B A B W DA R T R I [T 06 4
S8 .2018,38(5) :54-59.,

SUN Bin-bin, TONG Jun, LU Hui, et al. Application of
EDTA titration combined with acid base titration in sim-
ultaneous determination of zinc and tin in alkaline solu-
tion as well as determination of free alkali[ J].Metallurgi-
cal Analysis.2018,38(5):54-59.

TR BRME AR L B0 S5 2, 46T A fl5 UL E 43 B§-EDTA i
FE R GE BB OR Ry B LT 4R 4 40 #2016, 36
(11) :62-66.



XUHE R I P PR UG L A5 ) Y BE 3 0 Y R T A 1 B TN A Y v R TR RE P S R R P B A AR
B4 HT,2019,39(5) :25-31

JIANG Jing.WEI Ya-juan, WU Jing-rong. et al.Determi- CHEN Min-zi, LI A-dan, TONG Qi. Photometric deter-
nation of zinc in nickel-containing zinc materials by ED- mination of Ni’" content in nickel-iron alloy plating bath
TA titration[ ] ].Metallurgical Analysis,2016,36(11) :62- [J].Metallurgical Analysis,2002,22(6) :54-55.

66. [10] Leo G, Peter A B, Marcus V K.Practical titration[ EB/

L7 PhIRIR , P w1, B ST P4, 550 4 8 6 & )R 4 i OL].28-29 (2005-05) [ 2018-1-20]. https://www. metro-
(M6 1R 4 Tl st , 1990. hm.com/en/documents/80295003.

[8] Adela B B,Pilar B B,F B M.Simultancous determination  [117 #8453 ¥ UM 127 e A T 2 ok B0 B0 B [T %
of copper and cobalt with EDTA using derivative spec- 1 T.(Anhui Chemical Industry),2018,44(4):119-120.
trop hotometry[J].Talanta,1985,110(11):1313-1315. (127 rhe N R AL A E 20 55 Ok 4 38 HI168-2010 FRBE M 4

(9] BRiE 200 Fh A4 B G S B D N°° 3 & O B J7 AR AERME T AR S ST AL 5 i E R 2
W€ L]0 443 91, 2002,22(6) :54-55. Jitt  2010.

Determination of zinc, cobalt and nickel in cobalt residue
leaching solution in zinc hydrometallurgy by
spectrophotometry and photometric titration

LIU Jin,ZHANG Xu”* ,SHEN Qing-feng,ZHANG Yun-peng,LLIN Yan

(Faculty of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Yunnan 650093, China)

Abstract; The cobalt residue leaching solution in zinc hydrometallurgy contained high concentrations of
Fe?" and Mn®" . During the determination of Co®" and Ni*" by spectrophotometry, Fe? -EDTA had seri-
ous interference. On the other hand, when the total content of Zn*" and Co*" was determined by photo-
metric titration, Ni*" had blocking effect of xylenol orange indicator and Mn*" could chelate with EDTA ,
resulting in higher titration results. In order to eliminate the interference of Fe’™ and Mn*" on the determi-
nation of Zn*", Co®" and Ni*", the pretreatment of Fe’" and Mn*" was conducted by oxidization separa-
tion in experiments. Co®” and Ni*" were determined by spectrophotometry using EDTA as coloring reagent
in NaAc/HAc buffer solution. The concentration of Co®" in range of 50-500 mg/L. was linear to the absor-
bance at 466 nm and the correlation coefficient was R?=0. 9992, The concentration of Ni*" in range of 50-
500 mg/L was linear to the absorbance at 384 nm and the correlation coefficient was R*=0. 9998. The mo-
lar amount of Ni** was determined by spectrophotometry. Then Ni** was removed by adding 1. 1 times of
dimethylglyoxime. The total content of Zn*" and Co*" was determined by EDTA chelation-photometric ti-
tration using xylenol orange as indicator. The content of Zn*" was calculated by deducting the content of
Co®". Four actual samples of cobalt residue leaching solution in zinc hydrometallurgy were selected. The
content of Co’™ and Ni*" was determined by spectrophotometry according to the experimental method. The
total content of Zn*" and Co®" was determined by photometric titration. The relative standard deviations
(RSD, n=6) of Zn*", Co®" and Ni*" were all less than 0.70%. The spiked recoveries were 99. 59 %-
100. 41%, 99. 69%-100. 64 % and 99. 92%-100. 08 % , respectively.

Key words: cobalt residue leaching solution in zinc hydrometallurgy; zinc; cobalt; nickel; EDTA; spectro-

photometry; photometric titration





