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On the Determination of Boron Mixed with Polyphenyls

Suez CThe nxel suitable Knpwn organic compounds used
in the organic cooled hcivy water modersled nuelear eactors
are polyphenyls,  Pherefore, many attempts have been and
will be magde by physicists to snderstand the dynamics of
polvphens] molecules, and glse to mepsure the neutron e
riumeters ol these compounds.  Oae technigue for measuring
the diffusion parameters of theemal neulrons is o add boron.
ab vanous concentrations, to the medium and o measure Lhe
reloxution length of the thermil neutrons. ] hus, the accuracy
of L extracted cesults is partly dependent upon the awcurmey
of the boron concentrations i Uhe uxture.

Such & measurement was pecformed in Dowthesm-A (@
sutecti: noxlure of 26.5%, diphenyl and 73.3% dipheonyl oxide
by weight) at veciovs temperatures (0 {1able 1. Tribexy-
lane glveol biborate [tei<(2-methyl-2,4-pentancdiol)biborite).
commercinlly known as Boresler-? was vsed 1o mix with
Dowtherm-A  at  various concentrstions,  Lonfortunately,
the experimentsd areangeroent did not allow the direct de-
termingtion of bBoron concentrutions by the addition of the
known amount o Borester-7.  The acutronic measurements
were accurite 1o whout ene-half per cent, It some difficultics
exist in determining 1he boron concentrutions 1o i sinmmlar ao-
cursey,  This s an example of a common analytical problem
that is difficult to solve. Chemical und physical methods of
amitlysis harve iled to give reliable results, but intenred spectr:
measurcnient method was found Lo be adeguate.

I'he Botestes-7 in the nuxture was hydrolvzed wath §7%
sodivm curbonile, the organic materials weee removed by
¢hlaroform, and both the titration as the manitol complex and
speetropholometsic estimaticn by cannine were performed,

(1) F. Sefidwash, Ph, D Thesis, Umversity ol Locdoo, 1967,
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Il efficiency of the hvdrolysis was dermonstrated by finding
the value of 564 + 0,017 for Soron in pure Borester-7, com-
pared to 5.647 quotext by its supplicr.  Hat in nuxivnes with
Dewtkerm-A. low gnd random nesults were obtaned.  The
crvor was touned o inerease with inzressing quantities of
Dowtharm-A. and extrapnlation 1o zero weight 0 Dow-
therm-A produced inconsistent results.  Systematic vaciation
of semple size, incnesse of hvdrolysis time from 20 to 200 min-
ites, extraction by chloroform alore, chioroform after me-
chanicul sepuration, and by other solvenis failed 1o reveal the
precise cavse of crror,  No sigaificant quantilies of boron
could be found in the separated onginic material.  The hy-
drolysates were noticen! Lo develop g yellow hue after one or
jwo diys, indicating the incomplete removul of orgawic mat-
ter, but prolengad extraction und heating did not alleviate tns
stustion.  The bydrolvsates were made strongly  alkaline
with sodium hytdroxide, and were botled under refiux up o
three hours. This preduced a significant improvement, in
thit recoveries 10se to a level betwern S0 and 907, but re-
producibility. was poor. exteapolation to zero Dowtherm-A
weighl hecame impossible, and the high selt roncenlrations
pave rise to imprecsse end points i tiletaon.

Phe differences in the refracuve indives of Dowtherm-A
and Rorester-7  sugecsted the refmotometry  method 114
analysis.  The refrustive dices were measured 2 22 °C at the
sodivm waveleagth,  Samples of Dowtherm-A and Horestec-7
showed no chunge in refractive index afler beating cither 24
or 148 hows at 180 °C. The resulls are the mean value of
five refractive index measurements wsing the value of 5.667%
by weizht of boron in Borester-1.  The variation between re-
fractive index and per cent boron e synthetic sumples was
linear.

Infrared spectra measurenient methed s based upon the

Boron Content of Borester-T Dontherm-A Mixtures
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< The lewer wadicates a oarticulne mixtuze Mpllased By @ auotber giving the temperiee °C) ol the awdiam at whizk the surmale was aden,
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