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1 SLIG#ER4y

1.1 FEMNHFS5ILF

LC3000 = 20 W AH 0 35 43 . AL 45 P3000 R 41 5
JE 3 A /2 i 4 B A BT AR AT PR A FDD .
UV3000UV/VIS £ AR 5 (190 ~700 nm) (FL 3T
B35 38 15 A A B2 W) L BCXTH3000 633 T4 ol

A bt fpm e B A R A R s AL204 LR
- CH R FE R £2) A 0.1 mg.

T Ji5 0 B B o B . DL LIX984N ( Henkel-
Corporation) 2 Ji7 8} i 2o 0, 335 il £ 41 53 25 3k 45 H
P« (535 40
1.2 HHEGBEMTESSE

TR (A A TAE A L3R 1,

*1 HHEHEEMIESES

Table 1

Working condition of liquid chromatography

2 Parameters

Ay #5514 Analysis conditions

il £ A AF

Semi-preparation condition

(et C18 JAH (8 i A
HE/C 30
TS i
Wik / (mL/min) 1.0
HEREGE/pL 20
A6 % P 4/ nm 254

250 mmX4. 6 mmX5 pm Chromatorex(if )

300 mm X 30 mmX10 pm Chromatorex(ill 34)
C18 2 A 3% A1
30
FH
20
100
254

1.3 #HmaE

FH— PSS B2 3 mL FESY . A WL &
0.45 pm JEREIT U8 HETI FRILZY 25. 0 mg BT 25
m L A0 25 R e i A R A 2 B O R R
S 15 min, FEFEIE
1.4 ZWHE
1.4.1 BEMIABERERSERIINGE &
1.4.1.1 BB AR 6 & % AN ER A5 4R A 6F & T A I
% FH2.5 mL LIX984N £ 5y, DL FLffs B il
WA 15 min FEARE 100 mL A A BERP . ek
14805 1 VB0 5 335 A0 1) A AR 25 1 A £ 3 )
L4 3 AR 2 R BE B[] A 25. 0~ 27. 0 min (% 37 2l AH
CErE s 1 i h MDD A0 28, 0~32. 5 min (93 S AH (&
Tl 5 0 Sl R A2 4R A A A 1Y) 2 A 3 2l A g el
/04 500 mL., B 0L 2 B sh A 2 Ok ié
WARRGBERI O WEE T ERRY AL
PRE R B RS 28 R L A 65 CHIELAS THA P HE
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AR i AR v VA R 81 . ol 6B 75 B X 15 min, B IR
5 52 J8 I 9 T kAR
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mg/mL;C, il FEE A T R . mg/mL; K
T BE T 0 P I S (el i) ) 4l 3

2 HR5®
2.1 sEF4iRE

S R FH I 2 SO £ 35 vk I L L E T 3
FEAT I F R D 40 Kk MR R i 7K 45 A B A
— 4 pH 8550 . FEW BN AH Y 1. 00 mL/min,
FERD R AT e B LIXO84N Ay ik b ik R
I mg/mL, D, FEHRT HHEL5HHHE. L

2.1.1 #Eh4E I 7Kl TR 5 Y B A 3 O R B ORI R 2.
2 AEREWNEHBAMBNSBERR
Table 2 Separation effect of aldoxime and ketoxime with different mobile phase
% 5 Aldoxime fiiil J5 Ketoxime
5 4 S
L2l {3 1 ] 148 1 ] T
i . WA 7 X L U6 T L Peak
Mobile phase Retention Retention time/ .
N Peak area . Peak area resolution
time/ min min
100 %6 H iz (PR B LL , R T 4.38 4.145X 108 4.85 4. 860X 10° 1.01
100 % F FZ-2 mmol/L # 2 1.27 3. 254 X 10° 1.71 1.922X 106 0.98
80 %6 FH fE-20 Y6 7K 27.48 3.576 X106 38. 15 3. 944106 2.21
70 % B |E-30 % Z B 35. 00 2.014 X107 37.91 2. 190X 107 1.24
50 % FBE-50 % 2 i 27.81 1. 476 X107 30. 49 1. 872X 107 1.30
100% Z. i 14.12 5.542 X106 15.97 9.615x106 1. 38

M 2 AT LA R AR 3R I S AR BT 23 B
e 114 73 B BE AR R BOR T 1. 0L X U TSR T i
S i Iy A X T K T N R A A48 B oR 80 040
E-20 767K 70 %0 FBE-30 20 Z i .50 20 F E-50 20 Ll
Sy U R N PR fi R fi 4 R B IS I3 R i I
S 98 Bl AHAS BB R 5 LA 100 %6 &I Sk it sh A B, A
KT 5 IV fig €0 3 WA ) 8 R A T W TR AR UL
R B AT 35 1R R ok I 20O B 2 Y R a5 R
100 %6 H1 -2 mmol /L B2 . 100 26 F sy 3t 3l A B
e 7 Y BE PR B I R R A Al . TS T 4R AR
FRF 15 3 58 TRT A L 30 3 A A 5 I o) R0 [ SR P 25 5 T

ZEA IR VR 100 % BB R i ShAH .
2.1.2 RIBERE

[ e N (1. 3 L S QA ) I 1= I I A
LIXO984N g ial i X [ i 11 i JF5 1 € 35 47 R i A7 2%
B2 AU 0 = O A ik s SR LR 3. AR 3
ATRAE Y h A B AE 0. 5~1. 5 mL/min i [l
DAY 06 TR R A A B0 R S S 1 18 o 32 BRI £
BH B () H AR R U A3 B FE AR O BT S . SR T
M eI FE AR 4.6 mm, i AE 1.0 mL/min 245
FERCR AR 45 G O/ B Ao ) 46 TR 3R S 30 e 5 B A UL
# o 1.0 mL/min,

R3 FARARENSURERIEER

Table 3 Results of high performance liquid chromatography with different flow rates

Fi Flow 5 Aldoxime il 5 Ketoxime W 4y B g
rate/ P8 B8 B ] 1 187 7R T B 1) 1 18] 71 Peak
(mL/min) Retention time/min Peak area Retention time/min Peak area resolution
0.5 8. 77 8.311X10° 9.72 9. 755x10°% 1. 04
0.8 5.48 5. 357 X106 6.07 6. 227106 1.03
1.0 4. 38 4.146 X106 4. 85 4. 860108 1.01
1.5 2.93 2.931X10° 3.25 3.434 X105 0.97

2.1.3 #HiEIKE

R ICTI)1 7 7 = U N (E 5 o e I
BT 5 R IR AIG 2 % R R v L 43 B A R R K
[#] 7 FL A 52 9 25, 76 25 ~50 °C ¥ [ P4 2078 A I
DL LIX984N il i 25 4% 1 i ) 18 5 0 1) fis 2 3%
FT ARG 25 L 4. R 4 0] LA - B X
W T L AR B I L ) BB I RE IR AR R, IR

— 64

TR T AR 5 PR L, 5 56 % 4 5 TR ASORE IR
2.2 MERKK

T8 I B ST 5y T %) T T s R ot 5
PRERE dh 4% 1. 3 A i A B AT L 43 ) T 1 ok o e vk
JE 1. 00 mg/mL [ RV . R 28400 3 6O 2
11T 190~340 nm Z[A #4714 Fr g ot 3 1K
W1, B 1 RS R G AR 240 nm BT A I
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U 20 RH R SE D AR R SO R R RE /) A EE S B A
TLE 3 1 I A SR e FE 254 nm AR INE K
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Table 4 Results of HPLC under different column temperature

g i 5 Aldoxime fifi fi5 Ketoxime W 43 5 i
Column (R B i 71 (R B i 1 71 Pealk
temperature/C Retention time/min Peak area Retention time/min Peak area resolution
25 4. 38 4. 145X 106 4. 85 4. 860X 106 1.01
40 4.23 4.196X10° 4.65 5.141X10°% 0. 96
50 4. 11 3.999 X106 4.48 5. 088106 0.92
SEJEUT 430 g A 1 5 W RN 2 5 e, HE Ath 349 Dy 06 5
04f P 3 " -
A\ -t BRI 2 U . BB 25 me S/ 7 0 5-
i T 5 K g I W R LT B A 9 R4 1. 3 RE 4D
| 3 FEHRAE IO 85T iV B2 O 1. 00 mg/mL 1150 7
- oaf W2 A T HDUSE 9 €0 40 BT B 2% P 05
N . N . .
\ i L 3,
1k !
-'j = 26
00— ~ S 244
‘l".ﬂl : 2‘]“ I .2'5{] I 2-“:” I 2%” I 2"3“ : .‘iI]U I :{.’;I] jf)_
il mm IH:
?.: 164
B IRk ::: 144
5 124
Fig. 1 Absorption spectra 104
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Ji5 3 BT b e B L B Ry 5T 36K A% 18 fis 2 A TR
(1 2- 5 5-5- T - C IR i 5 5-T 3628 £ SE
Ji5 A bl s 3 32 AR 2= R A [ o B2 BOFR 2 1 A A
Wi SR AN B 22 1 A B 0 7 6 50 110 S 56 B A A% 1
TR AR A 5T 3K A B i R 2- 8 -5
T JE B2 il 5 2R AT 635 43 B » LAXE LIX984N o i [&]
P18 T ey R ey e 0 A7 D
2.3.1 if#E g A 4R B A iE) 3 L

FERLSE Y R0 A RS A BT AR R R i I
LIX984N J&AF B For A AL 647 40 A . S5 SRR W,
ARG 35 B A U8 B B[R] 2h 4. 38 min Fl 4. 85 min
PR A 06 T FRUAR R ) £ % e UL BT 2D, e f B B (] 119
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Fig. 2 Liquid chromatogram of LIX984N
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Fig. 3 Liquid chromatogram of 5-nonyl salicylaldooxime
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AR AT LA AR E B 2 vh 10 Dy Sl UL 2 S
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Pl i 1. 4. 1. 1 409 1.5 mL [ bR E 6
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FE 5 FH B P % 22 220 B A ) i S 79 A 4 5 T A
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Fig. 4 Liquid chromatogram of 0. 3 mg/mL aldehyde-

0. 3 mg/mL 5-nonyl salicylaldooxime
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Fig. 5 Semi-preparation spectrum of LIX984N
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pg/mL~1. 50 mg/mL i Hil P 5 X5 1 17 €8, 33 0 1
U RAF IR e R Hob Bl 2k oy #E
Y=1 332 X—23 310, }H K & % 0. 998 5; [ fi5 11y
LM Y =9 283.9X —58 198, tH L R H N
0.998 9, i HRBLLL MR 5 (1Y 3 A% T 550 1 5 AR i 1)
FER R4 0. 12 10 0. 15 pg/mlL, A5 46
R Y 3. 33 AR T AR g N fi 4 5 R B A3
A 0.4 F10.5 pg/mL,

2.6 fnEREIKIR IS

TEHL 2 AN LIXO8AN 2UAE , 42 B S5 Jy o %t
P Jig A0 ) Jig R AT R AR 0 I Sl AN [ 8 1 7 M
RV s AR A R A T A [l Wit 45 R WL 5.

2.7 REEMERMY
HERR PR ICZY 25 mg 1Y 2 4> LIX984N A T &2



XA K s XVHF I . 1 AT AR 230 75 T 5 1 7250 43 LIX984 N 4 2% B A7) w1 i A i i
B4 M ,2016,36(10) :62-68

x5 MAREEIRBER

Table S Results of recovery test

B 5 Aldoxime filfi5  Ketoxime
B i UPERIEN bR HUEE SNy [l iz % 7 H bR A [l i %
Sample Found Add (;\ E‘/ % Total found Recovery/ Found Add c;\ E‘/y Total found Recovery/
ed w/ ed wy
w/ % ! w/ % % w/ % ! w/ % %
13.1 41.1 94 10. 7 65. 2 129
1 30.5 22.5 52.3 97 39. 9 34.9 76.4 102
33.7 64. 6 101 64. 2 108. 2 104
9 97,0 9.6 43.3 118 176 18.2 41.2 115
' 18.0 50. 7 113 ' 26. 4 46.9 107

LUER PRI 25 mL AR @A O P T A R R
Z0E 7 <15 mins & L SUUEC ) 8 LIX984N Jig
DB 1.0 mg/mL 7 A BOAE LI % 18

S v E A I A AR A P S M R TR S Y A
B4 5 U X 2 45 R E AT G i o b I R (B B RH X
FrvEf 22 (RSD) L3 6,

R 6 LIX984N $F = B 1 i 45 o B 5 Fn B A5 B U 2 45 R

Table 6 Determination results of aldoxime and ketoxime in LIX984N copper extracting agent samples

" G E il I 5
Fhih Aldffin?eacitem AXE s 5 22 Ketoxiﬂrzeacitem RSt B 2
Sample ) RSD/ % ) RSD/ %
w/ % w/ %
1 29.94,30. 20,30. 06,30.04,29. 93 0.11 25.05,25.39,25.32,25. 35,25. 39 0.14
2 44.84,45.65,46.06,45.47,45. 69 0. 45 19.31,19.55,19.72,19.56,19. 56 0.15
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Determination of aldoxime and ketoxime in hydroxyoxime
copper extractant of hydrometallurgy LIX984N by
high performance liquid chromatography

LLIU Ben-fa',LLIU Hai-bo?
(1. Guizhou Zijin Mining Co. , Ltd. , Xingyi 562200, China;
2. Xiamen Zijin Mining & Metallurgy Technology Co. ,Ltd. , Xiamen 361101 ,China)

Abstract: The content of aldoxime and ketoxime directly decided the extraction performance of
hydroxyoxime copper extractants (hereinafter referred to as copper extractants). Therefore, it was mean-
ingful to establish a simple and feasible method for the determination of aldoxime and ketoxime contents in
LIX984N copper extractants. Since there were no certified reference materials of aldoxime and ketoxime,
the pure aldoxime and ketoxime were prepared by semi-preparation method of liquid chromatography using
LLIX984N as material, which was then used as standard sample. The analysis method of aldoxime and ke-
toxime in hydrometallurgy LLIX984N copper extractants by high performance liquid chromatography
(HPLC) was established. The optimized HPLC parameters were as follows: the Chromatorex C18 (300
mm X 30 mmX10 pm) reversed-phase column was used as semi-preparation column; the Chromatorex C18
(250 mmX4. 6 mmX5 pym) reversed-phase column was used as analytical column; the mobile phase was
methanol with flow velocity of 1.0 mL/min; the column temperature was room temperature; the wave-
length of ultraviolet detector was 254 nm. The results showed that the mass concentration of aldoxime and
ketoxime in range of 0.4 pg/ml-1. 50 mg/mL had good linear relationship to the corresponding chromato-
graphic peak area. The correlation coefficients were higher than 0. 998. The detection limit of aldoxime and
ketoxime was 0. 12 and 0. 15 pg/mlL, and the low limit of determination was 0.4 and 0.5 pg/mL, respec-
tively. The content of aldoxime and ketoxime in LLIX984N copper extractant samples was determined ac-
cording to the experimental method. The relative standard deviations (RSD, n=5) were less than 0. 5%.
The recoveries were between 94 % and 129 %.

Key words: high performance liquid chromatography;copper extractant;aldoxime;ketoxime





