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Thermal Neutron Irradiation on Boric Esters
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Noboru GoTo, Tadaaki MATSUMOTO

(Received September 21, 1979)

When an organoboron compound is irradiated under the thermal neutrons, the energy pro-
duced by B(n, a)’Li reaction can produce the radiation chemical reactions on the compound.
This time, tri-alkylborates (L. trimethyl-borate, II. triethyl-borate, III. triisopropyl-borate)
were synthesized, and irradiated under the thermal neutron flux of UTR-Kinki. The results
were examined by means of GC, GC-MS and IR spectra. Hydrogen, methane, carbon monoxide,

alcohols and carboxiric esters were recognized.

From the reaction mechanisms estimated, RO-radical was seemed to play a very important

roles.
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borate. Fig. 2 Gas chromatogram of liquid part of irradiated
tri-methylborate.
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Fig. 3 Mass spectrum of liguid product @ formed by irradiation of tri-methylborate.
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Fig. 4 Mass spectrum of liguid product @ formed by irradiation of tri-methylborate.
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Fig. 5 Gas chromatogram of gaseous part of irradiated tri-ethylborate.
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Fig. 6 Gas chromatogram of gaseous part
of irradiated tri-isopropylborate.
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Fig. 8 Mass spectrum of liquid product @
formed by irradiation of tri-isopro-
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Fig. 7 Gas chromatogram of liquid part of
irradiated tri-isopropylborate.
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Fig. 9 Mass spectrum of liquid product @
formed by irradiation of tri-isopro-
pylborate.
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Fig. 10 Mass spectrum of liquid product ® formed by irradiation of tri-isopropylborate.
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Fig. 11 Mass spectrum of liquid product @ formed by irradiation of tri-isopropylborate.
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(RO); "B —> 3RO +a+7Li (+2.35MeV)

(1)
(a, Li)

(RO);B  —w—R-+-0B(OR), 2—D
RO-+-B(OR). -2
H-++ROB(OR); 2—3)
CH;- +-R’OB(OR); 2—4

(RO); B +R0O- —>-ROB(OR), +ROH (3—1)

(RO);B+H+ —+ROB(OR).: +H, (3—2)
(RO);B+R+ —+ROB(OR); +RH (3—3)
(RO);B +CH;» —>+ROB(OR), +CH, (3—4)
CH;» +H- —CH, -1
R +H- —>RH (4—2)
H- +H. —H, (4—3)
2RO+ —> R’CHO+R’OH (5)
R’CHO —w— R’++H-+CO (6)
R’CHO+-OR —> R’COOR+H- ()
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RO:-+R+ — P’CHO+RH (9)
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