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The response of an Orion Lead Electrode 94-82A
at 10.0 °C, 25.0 °C, 35.0 °C, 45.0 °C and 50.0 °C(4-0.05
°C) was examined in aqueous 0.1 mol dm~2 KNO, sys-
tems containing alcohols (methanol, ethanol, 1-propanol,
ethylene glycol and glycerol). The results were con-
veniently analyzed by means of a new type of plot in
which (2F/2.303 RT) < (E—E*®) is plotted against
log([Pb2+}/c®), where E is the potential of the electrode
when lead ion concentration is [Pb%*], E*® is the
potential observed ([Pb2*]=c*), and the other symbols
have their usual meanings. The advantage of this
plot is that it gives a straight line with a slope of 1
passing through the origin when the response is nernstian
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irrespective of temperature and junction potential, if
¢*® is rightly chosen. In the present case the value
of ¢® was 1072 mol dm=3. At lead ion concentrations
ranging between 1 and 10 mmol dm~3 the response
was nernstian in every case. At concentrations lower
than a certain limit, which was around (10-*~10-%)
mol dm—® in the majority of cases, the magnitude
|E—E®| became smaller than the ideal response.
Some samples of l-propanol contained unknown im-
purities that interfered with the response of the elec-

trode.
(Received Dec. 26, 1979)
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Table 1 Main 14 MeV neutron reactions of oxygen, silicon and nitrogen
Target Abundance Produced Half 142 Principal gamma-rays se by
nuclide (%) Process nuclide life (10-27 cm?) (MeV) _ Sensitivity
150 99,759 (0, p) 16N 7.14's 40 6.13, 7.11 84,
288; 92.18 , , 2y s 200 65,8
2985 471 52,53 } PEAL 2.31 min 0.5 1.78 530 mg
(n, p) 29A1 6.6 min 100 1.28, 2.43 7mg
308; 3.12 (n, a) 27Mg 9.46 min 30 0.84, 1.013 19 mg
(n, p) 304l 3.3 s 60 1.27, 2.23, 3.5 8mg
(o, 7) ngj 2.62h 0.5 — 18g
1N 99.635 (n, 2n) 13N 9.96 min 6 0.511- 4mg
15N 0.365 (n,7) 16N 7.14s < 0.1 6.13, 7.11 >8g

a) Activation cross section by 14 MeV neutrons, references 19~20;

b) tirrea : 308, fiecay +1.58, feount 305, 14 MeV neutron flux :

108 cm-2 s-1. A sensitivity is expressed as the weight of the element needed to give 100 disintegrations during counting. c) Estimated

from the data in reference (15)
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Decay curve analysis of y-rays of 14 MeV
neutron irradiated silicon nitride

Experimental conditions irraa ¢ 308, fagcay 1 1.5,
teount - €ach 3s, 14MeV neutron flux : 1.42x 108 n
cm-% s-1, Sample weight : 0.1117 g SizN,, measured
energy range : (1.0~8.0)MeV;
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Comparison of y-ray spectra of 14 MeV
neutron irradiated silicon samples with
appropriate combinations of weights and
14 MeV neutron fluxes

Fig. 2

Experimental conditions {irraq : 30s,

count : 308, each normalized arbitrarily to same Aco

tgecay * 1.5,

value
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Fig. 3 Relations of 28Al disintegration rates with
counting rates of 28Al, 28A]-28A] random
sum, and total sum of the latter two at
the end of irradiation

Experimental condition : f;;r,q9 30s
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(Fig. 4). (Aos)exp DV & XU BB L)
XL T OFEE T 3.5MeV S BLWETLARIIRA,
(Ao)oxp 2 5 EBHICE =4V F -l F THRE X
5Tl otc. ToBBT Fig. 2 @R Licr A7 b
NERITHHEEG LS —FTS. Nass® 1312 OBRAH
HUT 2Al o7 BO=EBRABEE L THH, &
NHDORERNDLEZ D & BIRIC (doo)exp DK E WA
BRI, BRI Al o EBRHBCEHA
THEEREINS.

103
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Fig. 4 Comparison of relations between counting
rate and lower limit of discrimination at
different 14 MeV neutron fluxes

Experimental conditions

14 MeV neutron flux (Aos)exp

(cm~2 s°1) (s 1)
1 1.5x108 1.2x 108
2 2.4x10¢ 1.9x 106
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BAl DEARFTE D LI ZHBANE O BRHEG 0¥R
WA B DT DR OB LE T E M
Kieh. T, “hbo PR R\ 5ic BN
DrROPEGEHAEED, BEOEL 14MeV kT
REEZHYLC L UEAEEC =88R 44 Uk
WESITHEMLENRDD, 31 OFEREND (de)exp 2Y
1.2x105s-1, BB OBy 1 EL LT 0.2g DL it
14 MeV At FREE L 1.5x 108 cm=2 s—1 234 ¢

2
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DX XX BEES O TRY MLz
TERERREL, BITOLEIN DS, (Ao)exp DIEH
3-2.1 Wil R7c{ED L EIZiL, ZOHETCHEERSHTO
Bz 4MeV ThuEr1K, RIbr1%, by 4
R DAERT 5 BAHERE D 1 £Ri1% BAl OBRTHD
DT BN O B0 JExR HE L\ = & XD -
(Fig. 5). SERFIX BRI T B0, TRE 4.5
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1EDL S CHHERELY £ BICART 5 TEY B L
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Counting rate at the end of irradiation, s~!
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0 1 2 3 4 5 6 7

Lower limit of discrimination, MeV

—t
-

Relation between counting rate and lower
limit of discrimination

Fig. 5

Experimental conditions——#y,paq : 30s, 14 MeV neu-
tron flux : normalized to 1.5%X108 n cm~2 s-1, sample
weight : normalized to 0.3330g SigN, (0.2g Si),
upper limit of discrimination : 8.0 MeV

WEETETFTTAZ Dok, INEEEE T
WIEFEETH 5.

KRB 2 P HTHERE & [B— S CHEHES VR & MR #E
L% 14MeV it TRE, HIEXT, 23 O DDE
ERF| T Tho RER%® fEX L. Zh% You
den’® DHETHRELICHER, thboZ SEOMICE
BEOINZ EERHENDT. oT, TDODTODERR
SOz~ b Y » 7 ADERERTHENRLVLDOT,
B NE L L SRERSEEECER O ThOX
A RBYRN L THEERIORbL D TR RKER
METHEERIIZEHTES.

3.3 ATRERUEBER

SRR L IMRERRE & & 2 AR EE EVLHARHE T
# 1.5x108cm-2 s-1 @ 14MeV hEFH T 30 B/
Bar L, 1.5 PR oBmSGHRREC £ h £ h oo
8N & (4.5~8.0)MeV DD 1 2% 30 ¥/ 2 K7
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DYV INLF v PHA 2RGCEHEL, Fic 30
P #I% 30 RRMIE L, 55 1EE OFHE» b 2
BHDOHE@ER Ny 77572 FELTELETER
Fho N OFtHfEE L, Tolha b BRERY AT
MEEYROABERODBREBRERTE L.

20 oL BEr 1%, @RIy 1%, 13 ozl
4ROV LI &R of%h Table 2 /Rl
tr. @Bryr1EIZTOr, F CTREEES KBCRK
D, (0.06~1.40) % LK\ AA%ERLICh, W—r y
b T ORNE OS2 MIRE O o L ) BREEIE
V. ZOZCIBEREORVEMLL AL THBED &
ZCHBEIACTL, MRCBBEIN DLEELD
hs.

Table 2 Analytical results of oxygen in silicon,
silicon carbide and silicon nitride

Coefl. of variation

Meant Standard calculated from

Sample value P —_—— Remarks
number (%) deviation Rept. exp. Counts
(%) (%)
Silicon '
1-C1 0.06 0.03 42.6 60.5 Coarse fraction
1-C2 0.15 0.02 12,2 20.7 Coarse fraction
1-F 0.33 0.02 7.0 9.7 Fine fraction,
2-1 0.42 0.02 4.8 8.3 + 100 mesh
2-2 0.47 0.03 6.6 8.1 (100~200) mesh
2-3 0.6l 0.02 3.5 6.8 (200~325) mesh
2-4 0.67 0.03 4.3 6.6 —325 mesh
Silicon carbide '
I 2.0 1.04 5.2 1.5 High purity,
Silicon nitride
1 0.94 0.05 5.2 3.9 Commercial
2 2.02 0.01 0.7 6.2 ”
3 3.05 0.08 2.6 2.3 ”

t Each five replicate samples

RALy 1 RRHEEMATH L2, BEBE R 20 %
Tohn b OFRBPK) 8% R BRILy IR THDHZ
EMy o T,

Fhr1EZdre, NI ) KIBECBRRBELELL,
(0.94~3.05) % ORI BRI, COBARCIIERE
rA BZOBE LRI VNE LBRERE OB OMEBIIEDS
nichnr -tz

OFRER O BEME X Th Th Sk okEt Lk
A, AT IEED BHEE SN S BBRBCIVETDH -
fo. I DBEL VS ZEMEORILCORBITICLIS
nEEZ LIS,

+
1MV RIETHAHERCr 138, MLy 13, 2t
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HTHREE OHAIL BAl 0EH L R=EBAFEK
EABCHEAL, HegEir N oREYE LLHE
FTHDOTEBNSBETHS. =0 BAl o -EBRIHK
D BT oMz 69.3 e offid r BoOEED
BEOEITORTICEM L TRVERYELZ ENTE
7.

fFH U2 BIE R OBRT RSB 1.96ps T, o
DIETHE L-ER, #Al o—FERBRHBELSNOBRK
AEERE T, r A BR ML LSRERD ETS
L %1z BAl O (Aoo)exp fEN 1.2x 10851 & BAFET
DBEYT, hBl ki s & BAl O=EBERAKOL
EREFL L5 LD TEF Lt

2y A BB ETHLEELLNRD BN, 1) K
IS X 5 TS SN o | ¥ ik omER
B ORRC OV TR 2 EROLE I o
ABECIIEE A Lo b sMNTERE Y v TR
B 7o b BB D RIERT 2 ¢ 4.5 pEYEL
7.
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Determination of oxygen in silicon, silicon
carbide and nitride by 14 MeV neutron activation
analysis. Minoru CrHiBA and Tsutomu AnNDO
(Metal Chemistry Division, National Research Institute
for Metals, 2-3-12, Naka-Meguro, Meguro-ku, Tokyo)

Silicon carbide and nitride have been attracting
a special attention as heat-resisting materials in relation
with the energy problem. The oxygen in these ma-
terials is considered to be related with their thermal-
shock-resisting ability. If ordinary methods are em-
ployed for the analysis of the oxygen in such materials
that contain silicon as a matrix element or as a major
constituent, there arise many difficult problems yet
to be solved. It is expected, however, that these
material can be analyzed rather rapidly, non-destruc-
tively and accurately by the 14 MeV neutron activation
analysis if a proper consideration is given to the random
sum of y-rays from ?28Al produced by the #8i (n,p)
reaction. This becomes appreciable when a large
amount of the sample and/or high 14 MeV neutron
Aux are used in order to increase the sensitivity. The
relation between the saturation activity, A4 (nfe),
and the random sum counting rate was studied. The
random sum of the 28Al y-rays themselves must be
taken into consideration when the Ae value is high.
The apparent half life of the random sum counts was
calculated as 69.3s, and accurate decay analyses of
y-rays were obtained by using this half life as the ad-
ditional factor. The Ax value must be kept less
than 1.2 x10%s-! so as to avoid the fatal interference
caused by the triple random sum of 2¥Al. The external
standard method was adopted. By the present method,
oxygen contents were determined to be (0.06~1.40) 9,
for 20 kinds of silicon samples, 20.0 95 for a carbide
sample and (0.94~3.05) % for 13 kinds of nitride

samples.
(Received Feb. 8, 1980)
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