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Improvement of Precision for Molybdenum Determination in Uranium Ores
by Potassium Thiocyanate Spectrophotometric Method

WANG Di, ZHANG Jian-mei, WANG Jun, ZHAO Jian-xin

(Nuclear Industry Xinjiang Testing Centre for Physical and Chemical Analysis, Urumgi 830011, China)

Abstract: Based on the national standard analytical method for determination of molybdenum in uranium ores ( GB/T 14353.9—
1993) and using stannous chloride as reducing agent, potassium thiocyanate as a complexing agent and synthesized national grade T
spectral silicate reference material as standard sample, the effects of different sample digestion methods and acid media on detection
limit of molybdenum were studied. The determination parameters of molybdenum in uranium ores by thiocyanate spectrophotometry
were further optimized. The detection limit of the method for Mo was as low as 10. 0 wg/g with the advantages of high reliability and

simple operation. The method has been applied to the determination of Mo in uranium ores and the results are in agreement with

those by ICP-AES.
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Sartorius 2108 Z3Hr KT (AR FEZ R K THRRAH) o

PHARVE A 8 V0 W PR 1. 5000 ¢ =446 $H (TS 7E
550 °C 4% 20 min) , & F 100 mL 441, T A 5 mL 200
/L NaOH 1, @ = 50% (AR50 %0, T IA) i H, S0,
MR, IFd 5 20 mL, B A 1000 mL 25, /K
B ZIE 5. I p(Mo) =100 pwg/ml.,

FAFRUETS W - B2 M 50. 00 mL 40 47 vfE A 45 15 W B T
500 mLAE A, KRB R 20 385 . M p(Mo) =
10 pg/mL,

Na,0,,500 g/L B4 B2 40 (KSCN) % 3,200 g/L SnCl,
VT ,20 g/L CuSO, 7AW, 100 g/ L iR 79,200 g/L NaOH
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FREL 0.5000 g B FEF 100 mL AR, A 30 mL F ok,
i AL, JECCE P B A AR T A28 e 28 7 R AR AR
251 mL T, A% 5 A 2 mL 50% ) H,S0, , e k &
B R, BOKGERAREE AR, 5 A 100 mL 2520, /K
ke 2B 455
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FREL0.5000 g & FEF NI LA, A 6 ~8 f5HE it
1) Na, O, , $i 5], RMETRAL 8 — W2 AT E THR 2 720
C S g dr bz fil 20 min, BCEAHT, BOA 150 mL BERRH,
P 30 mL /K $REL, ¥ B R ML, In#A3E 3 3 ~ 5 min, B
VR AN, FHBOKVE A, B AN TURE — 2% A 100 mL
i, KRB R ZIRE 351, Fi o
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FEHL 20 mLL Na, O, 458" I FIRE SRR ( IRV IR) T 50
mlL 25 5 H, A R, 50% 1 2K Fi 50% 11
HNO, 8 Z WO 5 AL HNO; 6.0 mL 500 ¢/1, KSCN
WK 2.5 mL.200 g/L SnCL W 5.0 mL, /KB 2= 20,
FES)THCE 10 min SRJ5H 3 em LI, FE K 460 nm b,
PU A EES L, M RO B
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L 20 mL Na, O, 457" 5 AL S W ( B2 W) T
50 mLASEE T, AP 5 EK, T 200 g/T NaOH 75 W il
50% 1y H, SO, A =W T 65 I A UL H,S0, 9.0 mL, 7K
BHIE A 2.0 mL 20 g/L CuSO, % .6. 0 mL 100 g/L
JIRVEE , B 5 min, FEANA 2.5 mL 500 g/T. KSCN %K,
KFEBE B ZI B, 250, HCE 10 min, $KJ5 3 em HL@INL, 7E
PR 460 nm Ak, LLGR 28 VRS L, DS RO
1.4 srhrgiRnkid
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AR (pe/mL) 5 Vio—7E HE 88 HURE dh ¥ I 11 5 B AR
(mL) sm—FRBE L (g) 5 Vipo—HF i I8 HUE AR B (mL) 5
Vay—E B BB (mL) o

x107° x 100%
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43 5#%H20.0,1.0,2.0,5.0.7.0,10.0,20.0,30. 0,40.0,,
50.0.,60.0.,80.0,100.0 pg 51T 50 mL 25, KB 2
2915 mL, SRk m] 1.3, 1, il brfE il 28, LR v ft oy «
y =0.0073x +0.0036, {1 Z %k R =0.9999,,
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Table 1  Determination of Mo in National Reference Materials in

nitric acid medium

e B w(Mo)/(pg+g") RSD/ AT A
!

W AR ARBSPUINE T % RE%
GBW 07705 5.0+0.2 2.0 3.3 2.0 47 3.3 3.1 36.3-60.0~-6.0-0.48

GBW 07706  10.0+1.0 10.2 8.8 10.2 8.8 10.2 9.6

GBW 07707 20.0+1.0 18.4 17.0 19.7 17.0 19.7 18.4

GBW 07708  50.0+2.0 52.6 49.9 5.2 49.9 51.2 51.0 2.2 -0.2~ +5.2 +0.02

GBW 07709 100.0+4.0 95.0 9.1 97.7 9.1 97.9 97.8 1.7 -5.0~ -0.9 -0.02

(D 43 E1/T 75193 RO 7= M5 4 B i 52 5 % R ik (400 ) 4™
PRSP, RVEBARE w0(Mo) Jy 0.05% ~0.01% HE , Hixfist 2%
<30% ,

8.0 -12.0~-2.0 -0.04
7.3 -15.0~ -1.5 -0.08

FIH E AR GB/T 14353.9—1993 434 [ % — G An ey
J& GBW 07708 i1 GBW 07709, 253 135 2, 1 FH ARk 1
AEASI AR 2 BEFE 50 pwe/g LA b BORR &, T AR 35 n] ol 4G 1 R
FEARZE 10 ne/g, HERAE T4, R IR ZE T FIZ N,

262 [EbRIE S BrIE S bR HEYIR
Table 2 Analytical results of Mo in National Reference Materials with

national standard method

PR w(Mo)/(pg - g~ 1) RSD/ ANt A
!

45 RERE EFREUIER Tl % RE%
GBWOTI08  50.0+2.0 58.8 52.0 54.2 58.8 4.2 5.6 5.5 +4.0~ +17.6 +0.11

GBW 07709  100.0+4.0 106.5114.8106.5108.4114.8 110.2 3.9 +6.5~ +14.8 +0.10

2.3 BRERATI FIOAERN BT
2.3.1 GERA BT bR £k

3R EL0.0.1.0,2.0,5.0.7.0.10.0,20.0.30. 0,
40.0.,50.0.60.0.80.0.100.0 pg 4HF 50 mL 25 =),
KFERRELZY 15 mL, 528 )7k 1.3.2, el bnuEph 48, Higk
P FE Ry =0. 007 7x —0. 001 1, #15& 2250 R* =0.9999
2.3.2  BERMHE

TE H,SO, B, 5 RAL 5 AR i B R — i brifEd)
A TR SRR 3, WTE R SRR 1 45 R, 1
X} Mo FRUEEL N 5.0 we/g (9 GBW 07705 JoyEAsaf i Il ; %ot
Mo ARUE(EN 10 ng/g i) GBW 07706, IS AHX R ZE K
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Table 3 Determination of National Mo in Reference Materials in
sulfuric acid medium
FRAEM R w(Mo)/(pg - ") RSD/ - ixfi
!
4 FraffE ARFSPURIE [ T % 2%/ %
GBW 07705  5.0+0.2 - - - - - - - - -
GBW 07706 10.0+1.0 9.3 6.7 6.7 8.0 9.3 80 16.30-33.0~-7.0-0.22
GBW 07707 20.0+1.0 18.3 17.0 18.3 19.6 18.3 18.3 5.03 -15.0~ -2.0 -0.09
GBW 07708  50.0+2.0 50.7 49.4 50.7 49.4 52.0 50.4 2.16 -1.2~ +4.0 +0.008
GBW 07709 100.0+4.0 94.7 94.7 96.0 96.0 97.3 95.7 1.14 -53~-2.7 -0.04

2.4 TWHERRIGEERST I FAORENL 2 BEXT e

PR 1 MR 3 A a5 SRl LR, PR 7 i34 m] H
FHE AR EHEME . 78 HNO, YRR, Al ka2 B 40 &
10 pg/g BIRERL, 7L RS54 T Al # il 5 175 75 H, SO, A 5
T, B THA 0% ¥ H,S0, J5 5 T8 G M, 500 43 A 45
BUE Iy BB AH B i =20 we/g MIKER . ZEG TR,
K H Na, O, %547, LA HNO, R R A it

3 SRR

R 3500 e o 2 B st o M S 5 i el R 5 45
B TR RS (ICP - AES) ™1 JI5E 3 AR AL S , i
ORI 12 3, PATINE 3 U, R 4 AR AL, A
FEfHY ICP - AES 25 R A7

4 LRIEY ICP - AES WG At LE

Table 4 ~ Comparison of analytical results of Mo in samples with
chemical method and [CP-AES
e w(Mo)/(pg - g™ ")
, RSD/%
G5 Pl APBSPUME  1CP - AES %
1 500.7 499.0 504.0 499.0 508.7 0.58
2 535.1 526.5 538.4 540.3 528.4 1.40
3 554.2 558.5 550.0 554.0 547.8 0.77
g
4 il

(1) T EREE T Y08 T2 fA5 005 45 R e
I HARE %, AL I Na, O, 156 8247

(2) LA Na, O, 507", ARSI RANBR IR SOk S fo fH:
SRR A B, PR T E5 T TR R AR I E , I RE K
PEREE ATEE  (H LA IR 0 A0 5, AMEAE A7 A i A ]
i i ELAT A SRR TG PR 2 10 /g

(3) A Nay O, 058" AERHERA BT , AL B 03k S5, i
TR B 4 5 R, R O Ot BE R I E T 4 R R
=10.0 pg/gf5H X SR 3 UG (1 AR D) S A 7Y
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