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ABSTRACT. For the separation of boron isotopes, aminated polystyrenedivinylbenzene ion-
exchange resins were prepared by chloromethylation of styrene-divinylbenzene copolymer (DVB
09%), followed by the reaction of methylamine. During the preperation of styrene-divinylbenzene
copolymer, heptane for the porous resin and toluene for the non-porous resin were used as
diluent, and the pore volume of the resins was determined by mercury porosimeter. In both
water and aqueous alcohol solutions, the distribution coefficient of boric acid was decreased
in accordance with increasing the alcohol concentration and the number of carbon atoms in the
alcohol molecules. As a result of separation of boron isotope with nonporous and porous resin
in water solvent, the separation efficiency of porous resin is better than that of the nonporous,
and the result in both water and 50 % methyl alcohol solvent relevant to nonporous resin indicated

that the latter was better than the former.
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Fig. 1. Isotope separation apparatus.
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Fig. 2. Infrared spectra of synthetic polymers.
1. polystyrene-divinylbenzene; 2. Chloromethy-
lated polystyrene-divinylbenzene; 3. Aminated
polystyrene-divinylbenzene.
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Table 1. Distribution coefficient of 0.1 N HCl on the anion exchangers at various times
Bead ™ | 10min 30min 1h 2h sh éh 24h
N-Bead 7.30 39.50 65.94 84.13 117.58 148.71 179.24
P-Bead 49.87 78.43 108. 48 150.77 168. 45 174.89 183.14
Table 2. Distribution coefficients for HyBOs~ on
Sizos on S 2 N-ASTCODVB anion exchanger in the concentra-
i i T tion of various alcohols
ek
o.00} Ak, VR 2 0 | 60 | %0
9.70 - i
o e [ = B CH;0H 110. 4 97.6 31.5 5.2
2.0 ST T T C,H;0H 112.3 94.4 28.4 4.2
s C3H;,0H 108.6| 8.6 2621 3.5
0.22 C4H;OH 92.3 80.5 L 22.7 2.7
5 TR—S——— I S5 R S PR N N s S K
RS 032: 8 §E§§ g ;:'Tg%fg methyl borate & & A== ©l o] olLm3g
BLLATE PREZIARE (780 A2} 4 F LY interactiono] ErtHEEmE K,
Fig. 3. Pore volume and pore diameter of synthetic ol Zado, =3 Tt L Gz oA

resins; (1) Porous poly styrene-divinylbenzene (DVB
109%); (2) Aminated poly styrene-divinylbenzene;
(8) Nonporous poly styrene-divinylbenzene (DVB
10%).
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Table 3. Isotopic ratio of 1°B and several results in the breakthrough method on the N-ASTCODVB anion

exchanger
Sample No. Mole/! mi (m mio]e) 0B (atom %) fi (IRi—Ry))
Original 10 19.108+0. 003

15 0. 0100+0. 0002 10 0. 100 18.253+0. 003 8.58Xx10*
19 0. 02934-0. 0002 10 0.293 18.613+0. 003 1.38x10°3
30 0. 0843+0. 0002 10 0.843 18.939+0. 003 1.42x103
59 0. 0843+0. 0002 10 0.843 19. 345+0. 003 2.04x10-3
69 0. 0293+0. 0002 10 0.293 19.621::0. 003 1.50x 1073
70 0. 0100=%0. 0002 10 0.100 19. 853£0. 003 7.42Xx1074

Eluent;pure water. f;; amount of boric acid in fraction i.

R;;isotopic ratio of "B (atom ratio) in

fraction i. Rg;isotopicratio of 1°B(atom ratio) in original.

Table 4. Isotopic ratio of 1°B and several results in the breakthrough method on the P-ASTCODVE anion

exchanger (Eluent:

Pure water)

Sample No. ' Mole/! m | e 108 (atom %) L fGR=RD)
15 | 0.01000. 0002 10 0.100 17. 945::0. 003 1.16x1073
19 0.029320. 0002 10 0. 293 18. 604::0. 003 1.49% 1073
30 ; 0. 0843-0. 0002 10 0.843 18. 920:£0. 003 1.59%1073
59 | 0.08430.0002 10 0.843 19. 410:£0. 003 2.55%1073
69 | 0.0203£0. 0002 10 0.293 19. 642:£0. 003 1.56x10°
70 , 0. 01000. 0002 10 0.100 19.9510. 003 8.42x 104

Table 5. Isotopic ratio of B anp several

results in the breakthrough method on the N-ASTCODVB anion

exchanger (Eluent: 50% CH;OH)
Sample No. Mole/! ml (m ximle) 0B (atom%) F:(IR;—RoD)
15 0. 0100+ 0. 0002 10 0.100 17.970+£0. 003 1.14x 1073
19 0. 0293+0. 0002 10 0.293 18. 610+0. 003 1.46x1078
30 0. 0843+0. 0002 10 0. 843 18.93940. 003 1.42x1073
59 0. 0843+0. 0002 10 0. 843 19. 345+0. 003 2.04%107%
69 0. 029340. 0002 10 0.293 19. 634 0. 003 1.53x10-3
70 0. 0100:£0. 0002 10 0. 100 19. 898+0. 003 7.92x1074
Table 6. The separation factors of boron isotope in o .

o L z 3
the breakthrough method on the anion exchanger g A-Fol= 1.163% Fad Aoz Mol b3
(Flow rate: 10mi/hr.) A FAZ wehFATA R 299904 Ego

- o adddE & Aok FAkel 9 FEAS
Exchanger and Separation factor ko] Eol A Hrh o e LA Fomg B

eluent

3 S
N-ASTCODVB 3.4x10°8 1. 0034
P-ASTCODVB 4.0x1073 1. 0040
H,0 3.4x10°3 1. 0034
50% CH;OH 3.6x1073 1. 0036

2
% 50% Hlgte T84S A4 LA R A3t
B T Fe 2L wastge
Table59) A 8 154 < vl a3t Be] 4= %
ZAaA7E 1.188% A4 olgh FUR ol ex
TAs} FHd oz £ FE AHERS WY
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Fig. 4. Chromatogram and isotopic ratio of boron
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(50~100mesh). Flow rate; 10mi/h, Eluent; Pure
water.
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