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(mL) s M BRI /R BT fR: , 4 26.982 ¢/mol,

24 4453 TR B VA I R R T R 25 R K
T-0.000 05 mol/L i, OHF- A A Jy £ TR BEAR HE RS
TR

AR BRI AR I AV U T VR A
1000 mg/L, W T~ [E ZE AR HED Joa ol o

AR RS ME S (100 mg/L) : 1000 mg/1
S AREDRIEI A7 R B A

FFRAET I (10 mg/L) : H1 1 000 me/L JibRAEI 47
TR RS
1.2 FRETIEHZ&LH

AR ME TR 26 MERfRZ 0, 1.00, 2.00,
3.00,5.00 18.00 mL —F AL FEFRAEA T 61~ 100 mL
AR A, M A 3mL £ 82 (1+5) . 15 mL 25 K |
5 mL 50 /L AR B W 4250 o B s A K v
FE5 30 s J5 BUH K S I =0, A 15 mL &

C= (1)

TRIRBR 5 541 , S BN A 5 mL 60 o/L Bt R V. 4% #% %
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FE S R 2 NS TR . A R LT
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A, H A e L = A A RN R A 45 R I I
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Table 1 Effect of different melting temperatures and time

on target elements (n=3) %
WA/ T iR R i
5 10 15 20

Si0, 43.29 45.99 47.25 48.77

600 ALO, 13.34 14.52 16.93 17.63
F 3.01 3.25 3.68 3.92

510, 43.17 47.87 48.91 49.01

650 ALO, 15.02 16.08 17.94 18.05
F 3.17 3.58 3.87 4.06

Si0, 45.38 48.74 49.45 49.51

700 AlLO, 16.00 17.70 18.51 18.52
F 3.50 3.71 4.35 4.30

Si0, 48.59 49.23 49.50 49.47

750 ALO, 17.92 18.19 18.49 18.53
F 3.80 3.98 4.38 4.33
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FE b 28 B IS, 5 R FHRAOK RER FR R 1 79 il )
HREIN T 2 IR IR . i DR R I O 3R 4R
BRI 2 b, SRR T T AN R B W MO 5 SR el
SEGERIFE o FE PR IEHAD S AR R B 0T ]
ER R IR B, % SRR X AR ST K A RS, 45 S
F2 N o ARSI B G A S H 0 < B BRI A
IR, AR E = R AR A U A5 R e
ZIEIE R TR . SERRR AR A 10 ~ 15 mLET,
S pE g BURY) , H AR | = R AR R A
T ARG 5 X RO RR B AR, FEER R A Y K
ZURY R AT e B A TR . SRR
A f R 20 ~ 25 mL B VA TR TE H ARk L
TARRIIN E 2SR S TR SRR, kR
AR 20 mLo

F2 BEMFNTENZME(n=3)
Table 2 Effect of acidity on target elements (n=3) %

HEMAR/ML  Si0,  ALO, F SIS
10 31.37 1025 140 HESARZLERY
15 4171 17.80 3.89 IR EALHERY
20 49.49 18.55 4.40 VR
25 49.47 1852 435 VTR
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2.2.1  ZAEAREER HE 2R PR

TR T R A 2R A0 2R T FE N 9=0.368x +
0.024 1, /HXERZBR> 7 0.999 6, # HFRITE AR N

MDL=t,,, 400,S (3)

P MDL R 3 B s n S AT I BB, S T5e
H R -1, BI5E R 99 %t 434 {H , } 3.143;
SR n YA T 5 45 R AR E I 22 .

2 AR 224 0.26 % , K6 R 4 0.83 %.
2.2.2  FURHER SRS R

R HE - 2R 2R 7 R A y= -34.517x + 136.11,
FHRRELR M 0.999 8, BT} 0.10~2.00 pg/mL
AF, L5 Py L 7 AT RAF R M OC &R 3 T o
30T AT TR H R 0.22 %,
2.3 AEHRBEE

T 1 2MERRE AR e SR U vk 2
TWREERMFR IR WERIATLE R R
AERE 2 45 B 09 RSD 4 0.53 % ~ 0.57 % ; = F Ak —48
22 55 5 19 RSD 4 0.37 % ~ 0.64 % ; #8072 45 5 1
RSD }90.31 % ~ 1.18 %, GB/T 32465—2015 (k24>
BT 77 3 B TR A DA R P 8 A TSRO WA %% FE 1)
R g T O T 0.01 %), A X bR vE IR 22 /8 T
3.7 % 5 AP BUOR T 1 % i, AT b v R 22 /8 T
2.7 %o ARITIENIRG % BEAT A GB/T 32465—2015 (fb
2E AT OT VR B MR R DR P RGBS i ER ) FLAE o

R3 FEHBEEEXRER(n=7)

Table 3 Precision test results of the method (n=7) %

LR HAS MFELES RSD
) 1# 49.88 49.70 50.11 49.65 50.33 49.59 49.93  0.53
50, 24 68.40 68.01 68.83 68.13 68.77 68.74 67.90  0.57
1# 18.52 18.41 18.46 18.55 18.61 18.50 18.57  0.37

ALOs 20 20.32 20.25 20.44 20.51 20.37 20.1520.20  0.64
. 1# 426424 427 426 428 427 4.25 0.31
2 2.272.232.302.312.28 2.26 2.26 1.18
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YS/T 509.3—2008 (4R#EAT HE = BERE B 1k #4317
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YS/T 509.9—2008 (2 #%E 1 Bl 2 BEMG 0 1k 2% 53 Bt
Tk BERE BRI AE) 3 Rk
PEAT HOXT , B UEAR D A A A B, S5 R MK 4 PR
M AT LI A D7 s S AT bR v D i 0 45 2R —
B, ARV EIFFAEIE

R4 REAFEEIER (n=7)
Table 4 Comparison results of different methods (n=7) %
FEbgirS JCR AIEIESER ADIAREIESER 2 E b

Si0, 49.90 49.48 0.42 +0.50
1* ALO, 18.51 18.52 -0.01 =+0.30
F 4.35 4.22 0.13  +0.40
Si0, 68.42 68.77 -0.35 +0.50
2* ALO, 20.30 20.32 -0.02  +0.30
F 2.01 2.27 -0.26 +0.40
3 4 iE

R A A B — i A AT RS R A 2R A T
JA T AL B, A3 51 R AR B B 0 OB VS (S BT
5 B R H A [ I bR I A o b ) AR
BE = AAL AR RS i, DR SR SRR AT T AR
T SR AL BN - S AL B R S TR G 5, 0 il 32
700 C, IR 15 min, ERFR A A 20 mLA4 T,
AR AR R R RN A 5 SR AR B o i 2
439 0.53 % ~0.57 % .0.37 % ~0.64 % .0.31 % ~
1.18 % , %54 GB/T 32465—2015 (k220 Hr 7 e BilE
BRI AR R 2R HE , B ST ik
DZE G5 R W) & — 3 2y B o 38 1 TR
rh AR L AU SR AN U R RS I 43T
[& % x #K]
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Simultaneous and rapid analysis of SiO;, A1,Os, and F contents in lithium concentrate

Liu Fangmei'?, Li Wenying'?, Gan Cong'?, Zhong Jianhai’
(1. Zijin Copper Co., Ltd.;
2. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of Associated Resources;
3. Technology Center, Xiamen Customs)

Abstract:Impurities such as silicon, aluminum, and fluorine in lithium concentrate significantly affect the sub-
sequent refining process, potentially reducing lithium recovery rates and impacting product quality. This study proposes
a rapid method for the simultaneous determination of SiO2, Al,03, and F contents in lithium concentrate. Lithium con-
centrate samples were pretreated before fusion with sodium hydroxide—sodium peroxide mixture, followed by analysis
using the silicomolybdenum blue spectrophotometric method, complexometric titration, and ion-selective electrode method.
The effects of flux selection, fusion temperature and duration, and acidity on the determination results were investigated.
The test shows that when using the sodium hydroxide—sodium peroxide mixed flux, with a fusion temperature of 700 °C,
fusion time of 15 min, and adding 20 mL of hydrochloric acid, the sample is completely dissolved. The relative standard
deviations (RSD, n=7) of Si02, Al;03, and F using the method were 0.53 %—0.57 %,0.37 %—0.64 %, and 0.31 %—-1.18 %,
respectively, meeting the requirements of the GB/T 32465 —2015 Requirement for Verification & Validation of
Detection Methods and Internal Quality Control on Chemical Analysis for RSD, and the results are consistent with 3
industrial standard methods. The method can be applied to the simultaneous and rapid analysis of SiO2, Al>O3, and F
contents in lithium concentrate.

Keywords:lithium concentrate; silicomolybdenum blue spectrophotometric method; complexometric titration; ion-

selective electrode method; simultaneous determination; rapid determination



