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Determination of Uranium by Fluorescence Spectrophotometry in
Uranyl-salophen-SDS System

SU Changlin, LIAO Lifu,LI Zhiyang, WANG Zhimei, ZHANG Di, XIAO Xilin "
(School of Chemistry and Chemical Engineering, University of South China,
Hengyang, Hunan 421001 , China)

Abstract ; Uranium is an important natural resource and is widely used in many fields,so it
is becoming more and more meaningful to detection of uranium. In this paper,a simple op-
eration, low cost and high sensitivity detection of method was established. Firstly, the
Uranyl-Salophen complex was formed by the combination of Salophe with uranyl. And then
detect U( VI) effectively by adding sodium dodecyl sulfonate (SDS) to the above sub-
stances. It optimized the time, temperature , SDS concentration, pH condition. The fluores-
cence intensity and the range of uranium concentration showed a good linear relationship
during 0. 005 ~3.5 mol/mL under the optimal conditions. This method can be used in the

detection of practical samples and the recovery rate was 96% ~103% .
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Fig.1 Uranyl-salophen molecule in SDS micelle solution
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1.2 EBSER

MRAE SCER™M B 1. 20 mmol K W B T
250 mL = BT (VKK ) , 53 AMFREL 10 mmol
SRR, HJGK SR i, 5 A 125 mL 20
S R = FRR R FR 4 N 52 )
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UL 2, FRIGE 2 ERECA A, N 2 ~ 3
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Fig.2 [Illustated procedures of the condensation

product of ligand uranyl-salophen, measuring

uranium ( VI) by fluorescence method
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Fig.3 1H NMR spectrum of salophen
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Table 1 Elemental analysis of salophen %
salophen C H 0 N
RIS (E 75.95 5.06 10.13 8.86
LB 75.83 5.09 10.38 8.72

2.3 TERMEEMWER TR ELIE

il 4 SASTR]HE BE B uranyl-salophen 7 3% [
TEVERI PR TR 1 & 9661 &, HiE 4 7]
L, BB ) Sl R S, RS R A S salophen %%
e AR 55, #liE 5 salophen 245G 2 )5, 9 Y i
WA R (HRCRAD AR AN AR 2 (18] 4 PR gy

) PR BN b 2 S MR SDS, Ot iR i
SR, TE— I BN, DO B I A ol 7 5
TR B MG K 3 — 2P B HIE T Uranyl-salo-
phen—SDS & R A]/E R %F U (VL) Bk F- B, 52
S E A 28 19 i KU 18 R e R R ST 4 4353
f2F 329 nm F1455 nm, 7K R PECHG 58 A HAR R
BRIANTR 2 1) 98/ T 43 2Z 18] (1) il 48 1 25 A ) 3¢
K, VLRI e R 455 2) BRI 1 2t 1R 78 S i
DI 5) 53 ) Al E 25 - B2 3] Salophen Y M-
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a—0. 0 nmol/mL;b—1 nmol/mL;c—1.5 nmol/mL;
d—2 nmol/mL;e—2.5 nmol/mL;f—3 nmol/mL,
4 Uranyl-salophen 5 SDS & 2 #95¢ J¢ & 5% i &
Fig.4 Fluorescence emission spectra of uranyl-s

alophen and SDS system
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SIS EEE T pH WA FR Y 2t 5R B Y R
XF 2-( N-NG AR ) £ fifi 2 (MES) \HAc-NaAc | Tris-
HCl ZEwPiRAE pH=4 ~9 LB N7 IR 5T, 45
W VEIRAE pH N 5.5 ~ 6.5 W8] 2 6 3 B 4%
SR ARSI e B pH = 6. 1 A g SN I WK R JE
(MES Z& il SO A J51) o anlEl 5, TERR T A5 1
THCA YR BCARE 1B, SDS L AE R I Y 1 %
BCAH, 5Ot ARIE K,
2.4.2  SDS BRI e RE

H I 6 1T LA Y, 76 4l A0 v B RN W pH —
FERT, 95 B B T SDS A5 i, A SO A
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HITT PC ) 4 19 — 72 W EE 19 SDS I (0 ~ 4 x
107° mol/mL) #EATHFST, 24 SDS A FRELA I, 2%
SR EE AR, X F] R JE SDS Bk FE I, K iig
FE M Uranyl-salophen £ 7E i o H: A B 2, B
& SDS PRFR B W G K, U BT B e o 25 i
W22 o6 1 B BE 1Y L 7R B OR, 7R 3K B 2 x
107 mol/mL J& , JUF-PRFFFESE , BT LAAS SCREHE 2%
107 mol/mL #J SDS 1E A1f5% , Rl Uranyl-salophen ;
SDS WA ERI L 1 ¢ 2 666,

600 -
500 |
400 -

300

G

200

100 |-

PRI

ES5 BARBERNINE
Fig.5 Effect of solution acidity
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Fig.7 Effect of Temperature
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Fig.8 Effict of reaction time
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EED 11 W, LA 3 A5 hn fiE i 22 K 15, A R R
0.003 nmol/mL, F-%F4hBE¥e B 0. 3 nmol/mL
1.5 nmol/mL FFMl WK AT 6 YCP-ATINAE , AHXT
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UV B E A B RORS E

600 -
500
400
=
B 300
R
K
200
100
O 1 1 1 1 1 L
0.0 0.5 1.0 1.5 2.0 2.5
¥ B / (nmol-mL-")
B9 #RAEMZ
Fig.9 The calibration
2.4.6 HAFE TN E

FE BV R — S A7 0 A 5 25 52 e
(VI) B2 , 3833 7€ 3 nmol/mL 4l ( VI) ¥ H 43
I o BE A A7 B - 7 £5% P i 2231 Fil N
YRl I GE A R, AN ER 2 s, B OR T
500 1% SO,> \NO™ .CH,COO™ 557X S 56ty

ARIE R, ARG, 7R 28 o i 42 B 1
RV B G I, 22 SEER BRIk, 15 A5 9 Mg
Fe™ Ca®™ La™ Mn™ Cu™ Pb> X Il 2 ¥ A7 51
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*2 HEBFXNE 3 nmol/mL HEIR N
Table 2 Influence of coexisting ions to the

determination of 3 nmol/mL uranium

e+ #eJ#/ (nmol + mL™") AHNHR 22
S0,* 1500 +0.5
NO, " 1500 +0.8

CH,C00" 1500 -1.1

Na* 1500 +0.3
cr 1 500 -0.9
Mg™* 45 +1.2
Fe™ 45 +0.6
Ca™ 45 -1.8
La™ 45 2.1
Mn?* 45 +1.4
Cu** 45 +0.8
PL** 45 -1.5

2.4.7  FHWARBKEER T

R T B UE R i 0 R S M AR S8R 43
X6 DU 3 G i K IR A T ARSI, I ELASCT A (el
WS, 25 L3 3 25 S SR B G T v X S PR A
ot HH R ARG I AT RSO R O BSCR

R3 BHMAKENITER(n=6)

Table 3 Analytical results of uranium( VI) in water samples(n=6)

. E N A TR e I
=] o 7 i} /0
i /(nmol - mL™") RSh/% /(nmol - mL™") /(nmol - mL™") TR/
A 0.78 2.12 1.0 1.81 103
B 0.86 3.04 1.0 1.83 97
C 1.02 2,96 1.0 2.04 102
D 0.90 2.65 1.0 1.86 96
3 o S IO COR FE SRR T T EOUL | S35 A | B
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K b B T B 2 Bl 2 R, R SR R OR
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