2013 412 H
December 2013

Vol.32, No.6
893 ~ 896

A
ROCK AND MINERAL ANALYSIS

XEHS: 0254 —5357(2013)06 —0893 — 04

HL RS O 55 29 TR S R 2L LBt P g el B s ek

X X G

(h EA A B RA R A2 Z Al A BRA ), Jbat 100029)

WE: LB 7 pMEA %— 0B RARE, AT LARE T 2013 SFmRIE 2, L8 A4 TR FI&, BT Lk
Wi L RE B E R RNAF AT EM R, TAEZ R, AT RCRAK, AU T B
FBAE B TFIRAA BN 4 L5 P AR 4 4R Rk BBty ik, X RA AR ZKEM, N ER
R AR, MR EHARME R, BRALRIEMERE AHBEERTHR B E BRPRFAGLELET
M HITIELM R TR FEe BIRARA 2.98 pg/g, 44 1.60 ng/g, 4% 1.68 ng/g, %84 3.79 pe/s,
24 9.52 ng/g; A EAEEE(RSD,n=11) 4 1.5% ~2.2% ; ozl & 4 96.0% ~102.5% ., B FZAFHD
TR AT 6 M) AL G AR AL A S AE D 58T, EF kMR, P LA R E AL RE T ek, 4k

i AL B AR B MR A T Ae e AR AR SR R BT M6 R
KEE] . o AR 4R 4 4R 45 # RIS B RASASEE TRAHLEE

FE 5 ES: P618.63; 0657.31

SRR IR SIS TR R AL BT AN R AR
Bar H e 2k I RIE B E, B R4
70% K8 MBRLAL BT P 3R IR , (R T 41 +
WP R L 1 65% ~T0% . BfiE T 48T
SR E TR ALAR 5 YE IR B 2548, 4 Tl i &
JEYR UG IT S B0 5 7 7 DB AL B 0 A B 41 - A
7,

R ARy TE R A — LR
{HE I ARXTLL B0 B RG22 0 X T4+
B4 TE R AN 2013 4E 3 A 1 HAAE T RISEAT
A ARHE YS/T 820—2012"" EAT AV AR HEH &0 K £
BRI LI 27 0T Sk
PERTER . BRI A 55 B8 1R R 99 615k (1CP -
AES) " Z T4 IR L A 45 4R, LR
S R TBL, BOA Sk iz
F G TR IO ek ICP — AES WF5% 21 44875
R B AR (X T AL AR B i R A
(2R IFOC R Bk B BRI 0T HRT I G . A
SCWFSEEESE T ICP — AES @ 21 H4R A L b BE |
SRR A i i 1, WAL AR SR T E K TR, A
SURBR RS SR, A i AR A B R, T b R i
R S AR A PR B B R B IR Y

WS HEE: 2013 -04 -26; #ZHHEH: 2013 -05 -20

X EkFRIZED: B

OIS ERIHER T, S8 T HARCR HERGIIE .
1 sy
11 {038 B TAEARAE

Agilent 725 Axilf F{ 15 AL B & 45 5 - MO TEAY
(K[ Agilent 22 7)) o S PR 19 TAEZS L, B
ARSI R A B TR R R E
Fe 3 UL g BE A5 4, T ARAG LR I SE e AR %
F, WA 1,

E I AR (S

Table 1 ~ Working parameters of the instrument
THEZH B A E TAES% BEE A1
EIETRYES 1200 W i ] 10 s
e R T 15.00 L/min pURIIEEES 10 mm
BRI 1.50 L/min TRt 10 r/min
FEES 200 kPa HERH 3
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Table 2 Analytical spectral lines and measurement range

_ 4N e | g W7 5
JLHE JLE
A/nm w/ % A/nm w/ %
Ni 231.604 0.10 ~2.00 Al 394.401 0.10 ~10.00
Co 228.615 0.05~0.30 Fe 238.204 10.00 ~50.00
Mg  280.270 0.10 ~10.00

1.2 bRl i A 250
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Table 3 Mixed standard solutions

- p/(pg - mL™")
STDO STD1 STD2 STD3 STD4 STDS5 STD6
Ni 0 1 5 10 15 20 0
Co 0 0.5 1.0 1.5 2.0 2.5 3.0
Mg 0 1 5 10 30 60 100
Al 0 1 5 10 30 60 100
Fe 0 100 200 300 400 500 0
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Table 4

Relative coefficients of calibration curve and the

detection limits for the elements

e T o 2 A AT 5 Z 8

Rt B/ (pg - g™")

Ni 0.99998 2.98
Co 0.99984 1.60
Mg 0.99991 1.68
Al 0.99853 3.79
Fe 0.99966 9.52
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Table 5 Accuracy tests of the method w/ %
ARG e B s
TR R MR Ak AR
S A 1 S
Ni 1.96 1.97 -0.51 1.39 1.38 0.72
Co 0.071  0.069 2.90 0.10 0.10 0
Mg - - - 1.16 1.20 -3.33
Al - - - 2.34 2.34 0

Fe 23.29 1 23.40 -0.47 46.63  47.76 -2.37

e b BT BE S0 S BE A B 5T BT R R 4 AT O
GB/T 6730.5—2007 ( JGZ Fe) ,YS/T 820.20—2012( JLZ Al) ,
YS/T 820.22—2012(JL & Mg) , GB/T 14353.5,6—2010 (JL &
Ni.Co) ,
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Table 6  Precision tests of the method

w/ %
JLFE RSD/%
AR U A FHIE
1.010 1.020 1.020 1.023
Ni 1.055 1.045 1.050 1.031 1.033 1.5

1.029 1.035 1.049

0.088 0.092 0.087 0.089
Co 0.090 0.093 0.091 0.093 0.091 2.2
0.089 0.092 0.093

1.321 1.335  1.336 1.343
Mg 1.369 1.372  1.393 1.349 1.352 1.6
1.340 1.335 1.377

3.384 3.430 3.441 3.461
Al 3.612  3.618 3.541 3.575 3.502 2.2
3.490 3.474  3.492

44.512 45.083 45.074 45.481
Fe 46.552 46.364 46.621 46.566 45.739 1.5
45.571 45.601 45.699
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Table 7 Recovery tests of the method

B w/ %
wx  H k%
mee  EREORIE R
Ni 1000 1.053 2.038 98.5
Co 100 0.090 0.192 102.0
Mg 1000 0.783 1.808 102.5
Al 2000 2.317 4.236 96.0
Fe 44500 44.192 89.283 101.3
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Determination of Ni, Co, Mg, Al and Fe in Laterite Nickel Ore
by Inductively Coupled Plasma-Atomic Emission Spectrometry

LIU Jiu-miao
(Lu’ anshya Copper Mines Public Limited Company, China Nonferrous Metal Mining Co. , Ltd,
Beijing 100029, China)

Abstract ; There is no uniform national assay standard for nickel laterite, and the industry standard has only recently
been established in early 2013. The major elements of nickel laterite in the industry standard are tested by chemical
analysis with a time-consuming, heavy workload and low efficiency which is unable to meet requirements in laterite
nickel ore smelting production. A new analytical method has been established to determine Ni, Co, Mg, Al and Fe in
laterite nickel ore by Inductively Coupled Plasma-Atomic Emission Spectrometry (ICP-AES). The samples were
digested by aqua regia, hydrofluoric acid and perchloric acid, and heated until the perchloric acid fume was
eliminated, then dissolved by hydrochloric acid. The optimum analytical spectral lines were chosen after studying the
spectral interferences for the selected elements to eliminate interference. Experimental results show that the detection
limits of the method are Ni2.98 pg/g, Co 1. 60 pg/g, Mg 1. 68 pg/g, Al 3.79 pg/g and Fe 9. 52 pg/g,
respectively. The relative standard deviations (RSD, n =11) are 1.5% —2.2%. The recovery rates of Ni, Co, Mg,
Al and Fe are 96.0% —102.5% . The method was verified by the standard sample, and the measured value agrees
well with the standard value. The method is simple and fast and can be widely used to guide the exploration and
smelting process for laterite nickel ore.

Key words: laterite nickel ore; nickel; cobalt; magnesium; aluminum; iron; acid dissolution; Inductively

Coupled Plasma-Atomic Emission Spectrometry
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