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Appication of Laser to Chemical Characterization of Radionuclides
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Abstract

Laser induced photoacoustic, fluorescence, and photon correlation spectroscopies were applied
to chernical characterization of radionuclides in connection with the radiowaste treatment and
dispesal, Their measuring principles and swstems were briefly described together with their
advantages ower conventional spectroscopies, Also, other applications of laser are introduced,
Laser induced photoacoustc signals was measured  for Br® selution with a wery low melar
ahsorptivity, The detecHon sensitivity was 4.3 107 " and was 100 times better than that
of UVIVIS spectrophotometer, In the complezation studies of Eu(lll) and humic substances,
lager flucrescence techniques exhikited that the hinding sites of humic and fulvic acids are
present meore than e, and  were used to identify  chemical species produced in the
complexation reaction between Eullll) ions and carbomvlic acids, The size and size distribution
for Eullll)-humic acid colloids was determined using pheton correlation spectroscopy,
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CH0AH SR BSEF 27327 (LPAS, Laser induced Fhotcacoustic Spectroscopy)
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Figls 2 H3adoA F£4%H LPAS ¥ LIFSE] Wekolth 2422 A% NdYAG pumped
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12, #lold g B2 &3 7]17] (LIFS, Laser induced Fluorescence Spectroscopy)
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CH0A SE BT 2327 (LPAS, Laser induced Photcacoustic Spectroscopy)
(1) Al=f
Pr¥ REHZ Py, (999 %, Aldrich Chem, Co,

) 218 HCI0, B%0] =
A EHlstEoH Lol ABHE P 8BNS SR4E 45 ABEN,



002 M Pr¥ 23] tistd 570014 600 nme] DEEdols ST AHMEHS At
Figitld Ho:E 5388 mmolAd2] S m3= pr™ 0]22] HIHAAY *Heol A ‘De2 2] #o]
T2 LEHIE 332 o@8A 20 Figd= 01 M Pr'ol tisld UV/VIS S22 2 &
5t Za ATERCR M TE2Y AWE-I U PUs UEHWLTL BT

-]

T T =

EZAS 16 M emEM HE Y 2o T Ui 2@ JIEE U
e

rd

1=
g o

t

T2 &Ao] 2ksit P EEE 12 x 107 Mol 27 x 107 M HAW Y 2T AWE
I EaABERS 242 235190 Fighs 688 nmolAd 23" pi¥2 U ©3 378
Pr' TEA w2t J= 3olth £ AL BE m3 377 Y ZEo H@sid YS2 BEW 2
CdHU &3 A Hol A UVVIS BHE 12 o« 107 M olEke] SR WE &A0] Bis
It oBMHo] LPASEE 27 x 107 MPEA o] Jisstdtl 23 IEdHM B o LPAST)
UV/VIS BT} oF 1008 AE $23 222 UEPITH 2 LPASE Am’' 0|2 st HEs)
W23 s Am™e e ZEE 2 x 107 MIA IS

oy

o

inl

g oo o

22, #HolH & "2 =3 217 (LIFS, Laser induced Fluocrescence Spectroscopy)

(1) A] =F
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3, #olA Zaet 24 217 (PCS, Photon Correlation Spectroscopy)
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Fig. 1. Schematic Diagram of Laser induced Photoacoustic
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Fig. 2. Schematic Diagram of Photon Correlation Spectroscopy
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Fig. 3. PA spectrum of Pr 3*ion in agueous solution.
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Fig. 4. UV/VIS Absorption Spectrum of Pr 3* solution
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Fig, 7. Wkasured size spectra of humnic acid at 100 ppm concentration,
The humic acid is filtered with 220 nm{a) and 450 mn(b) pore size tilter,
The scattered light is measured at 90 degree angle,
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Fiz, 8. The plot of measured hyvdrodsynamic diameter (Bh)
of humic acid as a function of humic acid concentration,



Tabkle 1, Measured hvdrodynamic radius(Hy) of humic acids after filtering
with Z20mm and 450nm pore size filter,

pore size concentration

Diffusion Coefficient( = 10%)

_,_u'l‘._lng]_e th:.a.]
(rrm) (ppm]
dhe B0~ 7he 90~

1a0 1382 2038 27282 Z4R3 274 6nm
450

20 2222 2331 2421 2547 Z31.3nm

100 3.549 3526 3,767 3814 145 0nm
220

20 5323 BETZ 5.1 5 969 96.2nm

{a) correlation coetficlents {r) > 09930

Tabkle 2, Measured hvdrodynamic diameter, Fa, of humic acid in the presence

of Eulll) ion at various passing time, Humic acid concentration

iz d0ppin, The scattered lizght intensity was measured at 90deg,

[Eul T 1] e passed time(day)
% 10°% I 1 F 71
71 + Z Tl + 4| 8l + 4| 81 + 3
1.0
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50
498+ 131 482 £ 113| 240 £+ 35| Z02 *+ 43
%+ 1& 8l + 14| &0 + Z| B4 + 12
8.0
Y43 £ H09 | 603+ ZZ1| 411 * 17| 186 + 3
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