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Abstract: The porous and nonporous aminated poly (styrene-co-divinylbenzene) and
porous poly (4-vinylpyridine-co-divinylbenzene) resin beads of 50-100 mesh were prepared
by the suspension polymerization in order to separate boron isotopes '°B and !!B. After
0.1M boric acid containing 10% fructose solution was passed through the column, the
boric acid band formed on the column was eluted with pure water. The flow rate of
breakthrough and reverse breakthrough was 10ml/hr. The contents of boric acid of the
each fraction was determined with neutralization titrations. The relative mass of boron
isotopes of the fractions were analyzed on a mass spectrometer. °B was enriched at the
rear part of chromatogram and !B was enriched at the front part of it. The separation fac-
tor of 1B and !B isotopes for the P-4VPCODVB, N-ASTCODVB and P-ASTCODVB by
the column chromatography were 1.0050 +0.003, 1.0071 +0.0003 and 1.0082 +0.0003
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Fig. 1. Chromatogram and isotopic ratio of boron in breakthrough method at flow rate 20mi/hr.
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Table 1. Standard Deviation and Local Enrich-
ment Factors for Isotopic Ratios of
Boron on the Anion Exchanger N-AS-
TCODVB by the Breakthrough Method
Flow rate . 10ml/cm? hr,
Load : 0.1mol/ 1 boric acid

Fraction "B (Atom%) B (Atom%) Sta'ndf'-xrd R
No deviation
15 18.253 81.747 +0.147  0.945
19 18.613 81.387 +0.098 0.9%68
25 18.939 81.061 +0.062 0.989
Original 19. 108 80.892 +0.012  1.000
47 19. 349 80. 655 +0.126  1.015
53 19.621 80.379 +0.057 1.034
55 19.853 80. 147 +0.042  1.049
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Table 2. Isotopic Ratios of "B and Calculated
Values of Several Results on the Anion
Exchanger N-ASTCODVB by the Break
through Method
Eluent : pure water, Flow rate .
10m}/ em?hr, Load : 0.1mol/ 1 boric acid
f; . amount of boric acid in fraction

i (m mol)
R, ! isotopic ratio of "B (atom%) in
fraction i

R, : isotopic ratio of '*B(atom%) in

original
Fraction
ﬁ; ml/1  m L “Blawm%) f(R—R.))
Orignal 10 19. 108 +0.003

15  0.0100+0.0002 10 0.10 18253+0.003 8.58X10°*
19 0.0%33£0.0002 10 028 18613:0.008 1.38x107
25 0.0%4340.0002 10 0.843 1899H0.08 1.42X10°
4 0084310002 10 0843 193451008  2.04x10°
5 0.0%3310.0002 10 029 19.6130.08 1.50x10°
55 0.0100+0.0002 10 0.100 19.853+0.08 7.42X10°*
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F ig. 2. Breakthrough and reverse breakthrough graph.

Column : 1 em?®X100cm, Eluent : pure water, Fow rate . 10ml/em?hr,

Load: 0.1mol/ 1 boric acid

O I N-ASTCODVB & :P-ASTCODVB

[0 : boric acid concentration in each effluent fraction

— . atomic fraction "B each effluent fraction

EF81Z% (m mol), e & | AlFolch
Table 29} 3 % Fig. 2014 &+ P-
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Table 3. Isotopic Ratios of "B and Catculated
Values of Several Results on the Anion
Exchanger P-ASTCODVB by the
Breakthrougth Method
Eluent : pure water, Flow rate : 10ml/
em?hr, Load: 0.1mol/1 boric acid

Fraction
No.
15 [0.0100]10[0.100]17.94520.048 | 1.158X10°}
18 [0.0293{10(0.293 | 18.604£0.146 | 1.488X10°}
24 10.0843 (10| 0.843 [ 18.920+0.073 | 1.585X10°°
46 |0.0843]10]0.843 | 19.410+0.125| 2.546X 107
52 |0.0293 (10 |0.293 | 19.642+0.017 | 1.359X 107’
0.0100 | 10 | 0.100 | 19.951+0.120 | 0.842X10°*

mol/1 | ml fi “B(atom%) | fil1Ri-R,l)
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Table 4. The Separation Factors or Boron lso-
topes on the Three Anion Exchange
Resins

fon exchanger
parameter|P-4VPCODVBIN-ASTCODVBP-ASTCODVB
S 1.0050+0.0003]1.0071 £0.000311.0081 +0.0003

F2I0f #1049 13 198643 24

71



[y

oo s w

10.

11

72

RN E

FelA S vof sleldaa veh A
A7k o Espdolm A4 Fol ML
44 o E3kH oleh,
azotgdes|d &g F4FHEEE T
o Z2okE Aol MaYol: Brb Fab
Soll & “Bb FEsich

o drl4ole RE4AE Agshe FAHY
4% elgohd 40 F23 Sole 3

&30l &4ar Tol Slsked 47 §elHek

al

k!
Ho

&

. E. Gluekauf, Trans. Faraday Soc., 54, 1203
(1958).

K. G. Heumann, Z. Naturforsch., 27B, 492
(1982).

D. W. Kim, J. Kor. Chem. Soc., 22, 412 (1978).
M. Ciric, Energre Nucleare, 10, 376 (1968).
R. Lindner, Z. Naturforsch., 9A, 798 (1954).
K. G. Heumann, R. Hoffmann und W.
Lyecke, Z. Naturforsch., 20B, 478 (1975).
D. A. Lee, J. Inorg Nucl. Chem. 38, 161
(1976).

D. W. Kim and H. Y. Song, /. Kor. Chem.
Soc., 27, 189 (1983).

J. E. Powell, J. Inorg. Nucl. Chem., 24, 183
(1962).

Y. Yoneda and T. Uchijima, J. Phys. Chem.,
63, 2057 (1959).

. R. Rosset, H. Fould, and M. Chemla, Bull

TR

12.

13.
14.
15.
16.

17.
18.
10.
20.
21.
22.
23.
2.
25.

26.

27.

EEE

Soc. Chim. Fr., 607 (1964).

M. M. Uregell and ]J. Iglesias, 3rd U. N. Int.
Conf. on peasefu Uses of Atomic Energy,
A/CONF., 491 (1964).

H. Kalihana, M. Kotaka and M. Okamoto,
Bull. Chem. Soc. Jpn., 50 (1), 158 (1977).

M. Aida, Y. Sakuma, and H. Kakihana, J.
Atom. Energ. Jpn., 19, 614 (1977).

Y. Sakuma, M. Aida, and H. Kakihana, ibid.,
19, 782 (1977).

G. J. Howard and C. A. Midgley, J. Appi.
Polym. Sci., 26, 3845 (1981).

W. Jhrilheimer, ‘Synthesis Method,”
pp181-198 (1972).

G. Kiihn, E. Hoyer, and R. Hering, E. Chem.,
4, 462 (1964).

K. Choi and T. S. Chung, Polymer (Korea), T,
39 (1983).

S. Tazuk and S. Okamura, J. Polym. Sci., 304
(1965).

S. Tazuk and S. Okamura, bid., A. 1, 4, 2641
(1966).

S. Tazuk and S. Okamura, #bid,, B. 1, 1, 135
(1965).

H. Kakihana, Bull Chem. Soc., Jpn., 50, 158
(1977).

H. Kakihana, /. Anal. Mass., 21, 4 (1973).

J. Aaltonen, Z, Naturforsch., 29B, 190 (1974).
E. Gluekauf, Trans. Faraday Soc., 54, 1203
(1958).

Y. Yato and H. Kakihana, Buil. Tokyo Inst.
Tech., 127 (1975).

Polymer(Korea) Vol. 10, No. 1. February 1986



