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Abstract ; Uranium is one of the most important nuclear fuels and one of the prerequisites
for the development of nuclear power. But it has heavy metal toxicity and radioactivity,
which can pose a potential threat to human survival and development.Uranium detection is
very important for resource development, health maintenance and environmental protection.
In order to obtain uranium resources efficiently and prevent the pollution of uranium, it is
necessary to develop highly efficient and nontoxic uranium coordination agents.This study
synthesized a dipolar bidentate ligand ,isophthalaldehyde-tetrapyrrole (IPTP) ,by the con-
densation reaction of an isophthalaldehyde molecule with four pyrrole molecules.The reso-

nance light scattering spectra and the mechanism of its coordination with uranyl ion were
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studied , and the possibility of using it to develop a new method for the separation and anal-

ysis of uranium coordination agents was discussed.
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product of ligand and complex

2.1.3  JTET

BRI TCE e R R 1 s, h ] Al
C . H.N [ 0 8L s (i MBS KB &,
AL AR = W o B =8, oy F WS C,,
H,,N,.

F1 BEHTERSH
Table 1 Elemental analysis of ligand (%)

C24H22 N4 C H N
TEE 78.69 6.01 15.30
SEINAE 78.36 6.19 15.45

2.1.4 TPTP BeiA 5ot

IPTP BefA i Bk Mr an &l 4 fr /s IPTP Fie {4
B0 —F o0 366, J5T % 6 I s A4 25 1R T B
AET PR m/2=367.2, &l kg £
FAENEF.

B BRSO XU TR AR 1 - B M e 5 il ke 8 R A A SR B g 81
367.2
300.2
|
200 400 600 800 1000

mlz

E 4 IPTP E{FBYRILE

Fig.4 Mass spectrum of the condensation
product of IPTP ligand

2.1.5  BEILIRNE SHr

FH'HNMR (400 MHz, CDCL,) % IPTP f¢ {4 3k
TS B R Sk (& (UL 5) .l AT
BCAR F A 7 A0 KW A F A% K T8 ho =
5.297x10° m(s,4H,NH),86=5.795x10"° m (s,
2H,C-H),8=6.052~6.073%x10° m(m,4H, C-
H),8=6.575~6.591x10° m(m,4H,C-H) ,6=
6.998~7.051 (m,4H,C-H),6=7.160 ~ 7.198 x
10°m(t,3H,ArH),8=7.787%x10° m(m, 1H,
ArH) | HEW L2250 C,H,N,.

6 5 4 3 2 1
/x10°m
5 BERZELIRSIEE
Fig.5 1H NMR spectrum of the bipolar
bidentate ligand

2.2 $h5 IPTP ELfR+E E1E A B s8R S B

& B S e 2 ] AR EAE HE R 4R
B RN A J T AR G A T B A R A S
N — R Z R TR RIS B & — & 8 B T IB
FERAZ LA ). —Fh AU 2 V7 B AR Be 6% [ B 25 5
P48 25 T8 OB E A 0. 4 AU B AR 2 —
T ORSURR XA e A sl XU — 14 B AR, & ] A5 U
BCAWitt— 2 NI U 57 F Z RIK SR 5.
HlE—FRZNE B 7, B T LSS A Y B T
A, MRS A Bk DU R L R, el T L



82 FAAER A4 (H AR

2017 6 H

P BCAAR S NE BUE 3+ — R AA SR A ).

&l 6 & IPTP BCiA 75l 5 ARV EE Y UO3" AH
HAEF, A48 A A T R AW RO
BEE L I 6 nT %N, 24 U-IPTP Bt & Wik &
AT UO3" B, a4 S 5 56 5 B AR 55, /5 Jm A
U0 J5 , 4hEE S+ 5 IPTP BCAR & A= AR AR T, 1A
F LR GO 58 B SRR 0, 1A R A R L
SIS 907 T 292 nm 365 nm 510 nm 292 nm Fl
368 nm Ak 1Y REERGE , JF HALSROCHUN I 5
BTG B T R B R B S K R

B!
EE2EES
aQ

It
[\ ]
s

200 300 400 500 600 700 800
e H/mm

IPTP FCARHRIE A 2.0 mol/L; Sk B ¥ BE 433 .
a~g:0.0,0.1,0.2,0.4,0.6,0.8,1.0 pmol/L

6 U-IPTP B4 FREMMHIRES LR
Fig.6 RLS spectrum of the U-IPTP

supramolecular polymer

B 5 IPTP B AH BAE ], S 30 RLS 98 B 3
T AT BESE R A0 R . RLS 5 B 322 50 &9 19 4
FEA K, MELAY T2 SRR Y
Ol AR Al TPTP BOAR B 41—
BAR, T8 5/N, RLS o 5 42 55 Fifi 25 vk B 1
0, &5 IPTP Bk £ 2 B TR AW, t
FTRAEVRA R, LAY 01 i g iy
R, AR R Y RLS 56 Bl v B 1 184 o i 434
KAEFHh5 IPTP e (AT Al e Ao 4 1) A1 FLAVE H
AT DATF e FH i 1 1 G sl %) b 467 710 B il 7ok
BT LR FRCR A U T k.

3 45 &

G 5 [ R D A i ) 6 S
N, BT —FfORT (8 TPTP XU B B¢, 34 7
THARNLRAE. SCHR AR RN, h e 5 IPTP T 1A
TE TR 38 2o P o7 B A A Ao S L, JE IR
THEMHECAL R G, 7 T sk 2L IR U
FT, N HE— 2T R T RO TSGR BEAY il
{37 AR B A R 7 4R B T 2%

S E Lk

[1] KULICH M,RERICHA V,RERICHA R, et al.Incidence
of non-lung solid cancers in Czech uranium miners: A
case cohort study [ J].Environmental research,2011,111
(3) :400-405.

[2] WAISH L, DUFEY F, M6HNER M, et al. Differences in
baseline lung cancer mortality between the German uranium
miners cohort and the population of the former German
Democratic Republic(1960—2003) [ J ].Radiation and En-
vironmental Biophysics,2011,50(1) ;57-66.

[3] ARMIENTO G,ANGELONE M,CASSAN M D, et al.U-
ranium natural levels in water and soils: assessment of
the Italian situation in relation to quality standards for
drinking water [ J ]. Rendiconti Lincei, 2016, 27 (1)
1-12.

[4] BERISHA F,GOESSLER W.Uranium in Kosovo’s drinking
water[ J ].Chemosphere ,2013,93(9) :2165-2170.

[5] SONALI P D B, AJAY K,PRIYANKA ] R,et al. Com-
parison of radiometric and non-radiometric methods for
uranium determination in groundwater of Punjab, India
[J].Journal of Radioanalytical and Nuclear Chemistry,
2016,307(1) :395-405.

[6] CHE D, BOLLH6FER A. A soil radiological quality
guideline value for wildlife-based protection in uranium
mine rehabilitation[ J ].Journal of Environmental Radio-
activity,2016,151.522-529.

[7] KUMARI N,PRABHU D R,PATHAK P N, et al.Extrac-
tion studies of uranium into a third-phase of thorium ni-
trate employing tributyl phosphate and N, N -dihexyl oc-
tanamide as extractants in different diluents[ J].Journal
of Radioanalytical and Nuclear Chemistry, 2011, 289
(3):835-843.

(8] iR, A, 35, A A RUM I 23560 B2 ki 7 ot
)] AR 45T ,2015,35(1) :68-71.

[9] LANG D U,YU-XIANG L I,XUE M A, et al.Determina-
tion of micro uranium by arsenazo Il spectrophotometry
[ J].Metallurgical Analysis,2015,35(1) :68-71.

[10] SERENJEH F N,HASHEMI P,GHIASVAND A R,et al.A
new optical sensor for selective quantitation of uranium by
the immobilization of arsenazo Il on an agarose membrane
[J].Analytical Methods,2016,8(21) :4181-4187.

[11] FEHASE 345678 A2, 55 Al 7E 6 L R oK o B Fh
SO BRI AT [ )] AL S e, 2013,
35(3) :160-166.

[12] ELABD A A,ELHEFNAWY O A,NAHRAWY A M E.
A new organic-silica based nanocomposite prepared for
spectrophotometric determination of uranyl ions [ J ].
RSC Advances,2015,6(12) :9563-9570.

[ 13] AKL Z F.Micelle-mediated preconcentration using cationic



55 31 57 2 )

F By AR 7 TR XU LA RC A ) 5 1R 55 Bl s 2 A EL A P ) A ' Fc 83

surfactants for the spectrophotometric determination of u-
ranium in aqueous solutions[ J].Journal of Radioanalytical
and Nuclear Chemistry,2016,308(2) :1-8.

GUITOUNI M.Optimized and validated wavelength-dis-
persive X-ray fluorescence spectrometry ( WDXRF )

—
—_
~

i

method for the determination of uranium in phosphogyp-
sum/[ J ].Journal of Radioanalytical and Nuclear Chem-
istry,2015,303(3) :1649-1657.

[ 15] GUITOUNI M.Determination of uranium and thorium in
the industrial phosphoric acid using X-Ray fluorescence
spectrometry with wavelength dispersive ( WDXRF) [ J].
International journal of chemistry,2016,8(4) :15.

[16] S, FRIEZL A T3 ARGHE I A - B B 5 55 15
TR T RS L I E LA [ 0], B A 5
(fL2243901) ,2013,49(2) :219-221.

[17] s TRk, Rl , 45 b R 2 258 2 I B ik
I Bt Pl S R AL R PR ] T AR A g
#%,2012,22(6) ;1211-1213.

[ 18] PASTERNACK R F,BUSTAMANTE C,COLLINGS P J,
et al.Porphyrin assemblies on DNA as studied by a reso-
nance light-scattering technique[ J ].Journal of the Amer-
ican Chemical Society,1993,115(13) ;:5393-5399.

[19] BI S, WANG Y,ZHOU H, et al. Assembly of AuNRs
and eugenol for trace analysis of eugenol using
resonance light scattering technique. [ J ].Materials Sci-

ence & Engineering C,2016,58:1001-1007.

( L4256 77 50)

[4] LUO C W,LI A,AN J F,et al.The synthesis of pyridine
and 3-picoline from gas-phase acrolein diethyl acetal
with ammonia over ZnO/HZSM-5[J]. Chemical Engi-
neering Journal.2015,273.7-18.

[5] REDDY K R S K,SREEDHAR I, RAGHAVAN K V.In-
terrelationship of process parameters in vapor phase pyri-
dine synthesis [ J].Applied Catalysis A ; General , 2008,
339 (1) :15-20.

[6] ZHANG X,LUO C W,HUANG C,et al.Synthesis of 3-
picoline from acrolein and ammonia through a liquid-
phase reaction pathway using SO,>/Zr0,-FeZSM-5 as
catalyst [ J].Chemical Engineering Journal.2014,253;
544-553.

[20] ZHANG F,ZHENG Y, LIANG J, et al. A simple and
highly sensitive assay of perfluorooctanoic acid based on
resonance light scattering technique[ J].Spectrochimica
Acta Part A Molecular & Biomolecular Spectroscopy,
2016,159.7-12.

[21] FAZL F, AHMADI M, MADRAKIAN T,et al. Effect of
morphine, oxycodone and thebaine on resonance light
scattering properties of human serum albumin: Investi-
gation possibility of morphine determination in the pres-
ence of the two other drugs[ J].Sensors & Actuators B
Chemical ,2016,223.379-383.

[22] TAO L,XIA L,DIANJUN L,et al.The peptide microar-
ray-based resonance light scattering assay for sensitively
detecting intracellular kinase activity [ J]. Methods in
Molecular Biology,2016,1352.85-96.

[23] CHEN Z,WANG Z,CHEN J et al.Resonance light scat-
tering technique as a new tool to determine the binding
mode of anticancer drug oridonin to DNA[ J].European
Journal of Medicinal Chemistry,2013,66:380-387.

[24] R2GR, G, F 24 2 JLIRAUH DGR E L
R R [ ] B R (fhE o) L 2016, 52
(2):141-146.

[25] BURE LT JH 80, 45 Pk 6l 5- 1R ki
HIBEL C 1R : A2 A HLAURS 240 £b o i) A2 R 58
i £3.2009.

[7] LUO C W, CHAO Z S.Unsaturated aldehydes: a novel
route for the synthesis of pyridine and 3-picoline [ J].
RSC Advances,2016,5(67) :54090-54101.

[8] SINGH B,ROY S K,Sharma K P, et al.Role of acidity of
pillared inter-layered clay ( PILC) for the synthesis of
pyridine bases[ J |.Journal of Chenical Technology and
Biotech nology,1998,71 (3) :246-252.

[9] GOLUNSKI S E,JACKSON D.Heterogeneous conversion
of acyclic compounds to pyridine bhases-a review[ J].Ap-
plied Catalysis, 1986,23(1) .1-14.

[10] VANDERGAAG F J,LOUTER F,OUDEJANS J C,et

al.Reaction of ethanol and ammonia to pyridines over
zeolite ZSM-5.Applied Catalysis, 1986,26:191-201.



