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Determination of Sulfur in Uranium Trioxide by Inductively Coupled
Plasma Emission Spectrometry (ICP-OES) with D001 Cation
Exchange Resin Separation

JIANG Haiying', WANG Yongzhu?
(1. Beijing Guoyuan New Technology Co. , LTD. ,Beijing 102431 ,China;
2. China University of Labor Relations ,Beijing 100048 ,China)

Abstract A method for the determination of sulfur in uranium trioxide (UQ,;) was established. The
negative and positive ions in UQ; samples were separated by D001 cation exchange resin, The subboiling
water was used to balance chromatographic column and rinse. The content of sulfur elements was
determined by ICP-OES. Under the experimental conditions, the detection limit of sulfur element was
0.24 pg/mL, the recovery rate was between 91.5% — 98.5%, and the relative standard deviations of
detection results were 3.1% and 3.2% respective. The method is simple, rapid, and accurate. It is
suitable for the determination of sulfur in UQ;.
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1 SCIg#E4

1.1 FEMNREEE5RA

Avio 200 ICP-OES Jti%{X (£ H PE A&, &+
Br K (43 BE{E 0. 000 01 g, MR A E]D , A BB
(1 000 W, A] ) , MILLI-Q &5 &l %l K AX , A 5%
WAYE R (NAR 8 mm, KB 155 mm) , EX (K
F99.99%),

R AL .

AT HE A% £ VA W (1. 00 mg/mL) . i H i+ & #}
2EBI 9 B AE 7 AR HE U

RIS 2 W A& GEA R R ED .
1.2 EWHE

FREL 0. 300 40 g =& AL #hiAE 5 F 20 mL R IY
B IE W B, W AR BETE N 2 mL b RV W
(2.5 mol/L) , ZE A S HL P b i #A s g (IR BE 42 I 78
120 °C), ZZEET,MA 1 mL T #hzEmMK B4, H
Vb ZE R K BOR R R IR A B A, T ok 2
TR/KRBE 3 B AL, E R WM 1 mL, F-42 10 mL fE
R e, B2 5] JE #E 4T ICP-OES £ & & i & .
1.3 HERoWPR
1.3.1 Ao simRiE

# D001 58 AR 1 FH B 38 #e i iR FH 728 1R /K IR ¥ig
I~2dE, AEBEZLTHMRY G HHRER
(6 mol/L)RHL 1 d, B % ABE I itk &+ L
AT HURMBR O L, R AR
J& BL TGI8 B T W 2 RS, R ST 8 K Bk A
F . H 8 (6 mol/L) Wik .
1.3.2 HAE&

PRI AT 0. 300 40 gCRE#Z 0. 10 mg) , &
FRMNFZ AR B2 mL FHFREW (2. 5 mol/ LN

AR UG LI 74 8 B b A Ade GIRLE 72
1E 120 O FFRAEIET .

W e ot 2 BRI AP Y T K A 4 9 €3 20 B AT
WHEAT 2> B, W K BE B 4 8 2~ 3 WK, IR B vk o
W— I A GBI B, LL 8 mL JE ¥ A& B K 4 %
WKL B AL, 3 500 1 mL UER R )R 8 mL
WHWERT 10 mL FRFH . ERMEHLR.

2 HR5H®

2.1 HBEEHIERE

A3 RIBE4T T 0,0.01,0.1,0.2,0.5,1.0,2.0,3. 0,
4.0.,5.0,6.0,7.0,8.0,10. 0 mol/L %k 3 /E k& 71
SCU, S 45 R, SR A D001 8 R 4 BH B F 3 e vt
AT B BH B F 19 43 8, B AR WK BRI & 0. 01 mol/L
ER TR VA W 2 v 1 ST KV VAR S 3 SR D 4 ) I
TKES AR R 1 B F IR R TR
2.2 fEiGE R IR B BB 7 0 O AR TR AR IR IE

i IR ST 75 ¥k 43 B B (100~ 600) mg K 41,
A BTG B HEAT 43 8, 3% v S K o VR BE AT
WRUE, W4 10 mL WPEWR T & EM . KL ICP-OES
U0 R A L R R B

SLEEERERY PN SRR S
B/NTF 0.4 g i, 2 D001 FHE FRR#HM 4B 5 1M
ZePR B AR B BT 20 pg s ASEW
TR ICP-AES ¥ & .

W B e (i A b A sl o E, R A LR (6 mol/L)
BEATIRUE , LI G5 SR R WY, I 7E 5 i B 2
40 mL PR (6 moL) AlKFHIHBE T 3k .

2.3 #EBNE

TN i Ak B0 B R B AT 0 B, PRV A TR
W 2~3 WL IFK VR — I A IS Bk, 7
AT 1 mL RPEW , LA 10 mL W8 78 1R /K 43 10 YRk
Ve B, S 1 mL W E 1 4 10 mL £ &)
LI K EAZE 10 mL, ¥ S 17 5 &
H 1 ICP-OES ¥l & , 4 il 9 Z FH R Ue W h i & =
BIHER 2R, i 1 FTR o

B 1A%, X AR T R Bk EE, # 10 mL
VR AR AR T R WL 52 4, B T = & Ak 4l R 5 B
FHES 7 /943 B3 10 mL 3% W, 38 Jb X bk 3% R v 4%
TLR W E AT 2], % T8 A8 TR , W bk vk
WHRREEEFHERERIKAKFE,

2.4 MBI IEEH

B RERIIER 1500 W, B8 FHRS KR

8 L/min, 3 BI K Wi & 0.20 L/min, KK &
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1M (ICP-OES)¥#l 5 UO, 7% 15
0.7 L/min, ¥ %#EFHE 1. 0 mL/min, X — 286 (C, —Coy- V D
35 m + 238
30 A
o2 X—HREPRITE S &, ne/gU;
g C.— VeI B IE 2 A B 52 {1 » pg/mL s
g Co—RF 25 £ 90 U ¥ B 00 3R o o 0
1: pg/mL;
_ " VRl 2 F 6t B & 5 kB (Vv =
0 1 2 3 4 ﬁgﬂ/mi 7 8 9 10 10 mL) , mL;
R m— = A AL AR FE T H (m=0. 300 40 g),
CEI WEEMTES 17 THESES
Figure 1 Sulfur rinsing curve. . I
Pt SR A B A E M T RIS, i
2.5 HEmUE TIEMMIRER LS H . TRPETELEN,

e IRAER TAES M BT R i R 1 AN ES , X
FFE ST K PR VA B FRYR B IR B = 7E ICP-OES
A L3R, B ES A ST o0 BB A AR e R 4 .
FibnuEdh R 2wl e 5, FZR MK B U g B 1
1 min, KR 58 W SRR 25 FI R 76 ICP-OES X |
PEAT I . #F WU S 52 RS, SR 4% R T R B Y
T,

2.6 HWERITE

# 0. 300 40 g UO; #ATHURE  FEM T &

FEREBARDHBEHER.

IANLERAGTHEHR TENRBIEL N
181. 975 nm, 7E181.975 nmifk F LM ITE W
Tl 2, T /F flf 26 09 & 38 Bl A 0.24 ~
10 pg/mL.
2.8 fmARE LI

XA UO; #E 5B AT AR Inl i s2 56 , 45 21 fir Il
BEG B9 0 AR 8 e B AE 91.5% ~ 98.5%, I 1
FR .
2.9 BEEXR

XFEA UO, Jnr lal ore & 478 2% B2 0 e , 15
B b [m] WSORE S BORE 2 BE 4 iR 3. 160N 3. 2%
(F 2,

F1 MEREWEELER

Table 1 The experimental results of standard samples recovery test

kR /g Fedb R ST E/ ug WA StHHEER/pg  WRMAREES P SH R/ ug |/ %
0.100 0 8. 46 13.33 20. 04 92.0
0.100 0 8. 46 13.33 21. 46 98.5
0. 300 4 23.62 33.33 52. 09 91.5
0. 300 4 23.62 33.33 53. 66 94.2
0. 300 4 23.62 66. 67 87. 67 97.1
0. 300 4 23.62 66. 67 85. 45 94. 6

2.10 HWHRNE

FESLI AT, W 11 MR Z AR ai T
RO, 3 EhnuElm 2 07 vk B, 5 A% 5 o I 22
RITEEER, ERERILEK 3,

MR 3 FIE A5, R A D001 W ig 43 85 UO; #
B F, H ICP-AES il E T E M & &, 7
R R 0. 24 pg/mL, K HYWEEE R 9. 60 pg/gU,

3 &g
K FH e B 17 59 D001 FH 25 T 55 e ik Ag , ) F

EIE B AR FE A B, AT AT 4 R B T
E5WBEFUENSE, B30 B F sk T
F 4 WOAR WA AT 1 R R T DA BE — 25 34T A B S
FEEMESE. . ERWE, I NO; SO FHET
BB gk W E (BT B ICP-AES 30 & % .
g ok ICP-OES ¥& Wl 5 B o0 2 1Y 4 i BR 2
0. 24 pg/mL, AR B R FE 91. 5% ~98. 5% , ¥ %%
BRI R 3. 1% M1 3. 2%, J7 vk BRAE 7 08, HE o B
L AT LUAT UO, #Ef BT R & s & 4 14tk
b, A EH#) NAHZEEHEAY PRTE NN E.
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Table 2 The experimental results of precision measurement of samples
iR /g AT SER/pg A SIRESE/pe IFHEST SER/ug W2/ % RSD X35 i 22/ %4
0. 100 0 8. 46 13.33 20. 04 92.0
0.100 0 8. 46 13.33 21. 46 98.5
0. 100 0 8. 46 13.33 21. 05 96. 6
0.100 0 8. 46 13. 33 20. 32 93.3 51
0.100 0 8. 46 13. 33 21.34 97.9
0.100 0 8. 46 13. 33 20. 09 92. 2
0. 300 4 23.62 33. 33 51.09 89.7
0. 300 4 23.62 33. 33 53.26 93.5
0. 300 4 23.62 33.33 55. 37 97. 2
0. 300 4 23. 62 33.33 55. 41 97.3 52
0. 300 4 23.62 33. 33 52. 45 92.1
0. 300 4 23.62 33. 33 53. 96 94. 8
%3 HERFANEZIRER
Table 3 Test results of blank samples(n»=11) /{pg s mL™")
W 15 o HE AR 22 i i BR FEBR
0.044 0.088 0.085 0.094 —0.09 0.053
0.08 0.24 0. 40

—0.073 0.061 0.124 —0.072 —0.028
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