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The retention time for rifampicin is 9 min. The
amount of rifampicin is determined by measuring
peak heights. The limit of detection is 0.5 ug/ml of
serum. Within-run and day-to-day reproducibility
for 8.0pg/ml are +1.09% (n=10) and +1.59% (rn=
10) respectively. The proposed method can be com-
pleted in less than 13 min and had been applied for
the serum of volunteers taking rifampicin.
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AF —BE TR ARERGSSER ShTun 5.

=7y AROBRIRT T O, RVEE, i
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ER U CRIGRE OET, AROMFILR > T 5
BT BRICZ L, 2 7% vy ADERBENE L, ¥ v &
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.

feds Z b OHE, B H 2 LFRC L, RS
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2:1.2 M BRRHBRUATEE 4MeV fittTH
i X - CEERE SR AR L g E
HeDr oz 12.7cmx12.7cm ©, 5 EHEE
ik 5.1cmX4.4cm o FROa v+ b Yy A (£
ywa) REBEZHEVE. rHBANZ P ALOREITET
A FF x vt PHA (TMC-404) Bz, $E=*
NF Oy MOFFEEOEEZEHRAMNCHZET S
Ww NIM 8o vrirs s virnr PHA L =aAF 27
—S—F -V Lhk~LsFF 5 viPHA 28480
wTHW., SWBECRIRINOS Y I F v V3
PHA zH\v, —F TEERKR o, ) Th
Mg AE L. HEEROLEMITICREFTER
(NEAC-3100) % Fw7=.

2.2 HERUEH
MEOBUBICITESINIEERY = B (¥ v £1{L%¥),
WEEEETE T P v B RERHKR) 2AVR. =7 %>
Y A-FEEEHERINE 50 A v v 2D XS 2T AREK
(BB L3ERZE PR, 99.9 %, RiEH» AFHA) K 1.7
g IZFEY 100 mg £ TICHYT 5> 2 BRI, HE
wmoeEg 12mm, &S 10mm o QERICERE L. <
I3 ABERFRET TRV IBVETRERIEE T
BRTEOCRICESERERLA» -, BMERE
T 5 DI BN R-BERESUERINE E -, ok
SRR B R (UCC, SP-1) #9 2.2g IZBREN
100 mg = TIZMNT 5 s 2N MERICIMERE L
7o, HEEETCICBRROSFRBE I ThtDE
FRM L. SHHEITOITEEDL, TOH, EE
TSI IEIEE R LT S L RS T YIEmIT
L, HEEEchimg, EEEgL. ThsolRik
FTRTKYVzF VvV T eACHAL, TOEE 14
MeV dit:FRHERO 7 BElE %217 - 7.

3 KB, HREUEHE

3.1 EEREFHORE

3elel EFE, T3P 9LdhS 14MeV kTR
Ck-TERTIHBHMEZE BEL~I/Fvvah
513 14 MeV T X » T Table 1 ZiR3 bR
BOLERMHEIRS, EBIC 14MeV i FRS L
e IRV ARBIO T A2 i Fig. 1 WL
o TDTHASRT P AITERTEEED 5 b, *N,
24Na, 25Na 7B BV RD bbb, X TNBHETH -
fo. Hie "N ORIERHET AR chDRKE *Na
HEXYERTEL) - 1eDT, * OWRDIDBEFHE
58, RMENMEL 10 Pl r#A~"7 %
BIE LTz, & O TIIEREDOLE T *Na O
i ®Na OFHEECKT 5 AR LREL# 3 &
THZEMNTE, ®Na OFr#HTHS 1.81MeV Oy
AR cx (Fig. 2). ®Ne OFEZEIRZ OFFIAN
28Na OFJH & KER\ VWD TZDOHETIIHERATET,
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Table I 14 MeV neutron reactions of oxygen and magnesium

a) b 1 H
mchde  Ge T radien medie VHERT oy Princivel gmmaays Sensitivity®
160 99.759 (n, p) 16N 7.13 s 40 6.13, 7.12 80 18
24Mg 78.99 (n, p) 24Na 15.030 h 190 1.37, 2.75 23 mg
25Mg 10.00 (n, p) 25Na 60 s 60 0.39, 0.58, 0.98, 1.61 937 ug
26Mg 11.01 (n, @) 23Ne 37.6 s 35 0.44 35 mg
(n, p) 26Na 1.07 s 25 1.31, 1.41, 1.81, 1.90, 2.52, 2.54 28 mg
(n,7) 27Mg 9.462 min 0.2 0.89, 1.01 1.8¢

a) C. M. Lederer and V. S. Shireley, “Table of Isotopes”, 7th Ed., (1978), (J. Wiley & Sons, N. Y.). b) Activation cross section
by 14 McV neutrons; See references 15) and 16).  c) #;rqq : 30s; tgecay : 1.58; foouns : 30s; 14 MeV neutron flux: 108s-1 cm-2. A
sensitivity is expressed as the weight of the element needed to give 100 disintegrations during counting.
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@) (1) Fig. 2 y-Ray spectra of a 14 MeV neutron irradi-
NG G \I N il ated magnesium sample with short dura-
10 100 200 tions of irradiation and counting by differ-
ent decay durations
Channel number Y
A . . Experimental conditions——fi;raq : 55; fgecay ¢ (1) 1.5
Fig. 1 7-Ray spectra of a 14 MeV neutron irradi- s, (2) 60s; #count : 10s; 14 MeV neutron flux : Nor-
ated magnesium sample with different malized to 1.5X 108 cm-2 s-1; Sample weight : Norma-
decay durations lized to 1g; Measured energy range : 0~ 10 MeV
Experimental conditions——f);;,9 : 305;  tgecay ¢ (1)
1.5s, (2) 140s; feouny : 30s; 14 MeV neutron flux : 3¢1.2 15N DREIEX HES D B MBEEOIKRE
Normalized to 1.5X 108 ¢m=2 s~!;  Sample weight : -
K, 14MeV h:FRRANC L o THERT % KattEEE

Normalized to 1g; Measured energy range : 0~10 MeV

PN DRITE R HET 52 E 5 L BB O T IRME
L0 B 7 AR PAREE C L bESb F LLD & BE) % —E e LT HaHE & BiEs KiE
L. Mg BERHBR EFABRECH D OTHROBZRL L, N o BRENT O EEI NS %5 E 5 0 CTHT
TEh ot Wie, T OHETRERDCHNL XS EEGRED
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FELYHOLNMCTEY, = 7/% vy AOBACIHLTN
o #Na OFERHEND LR BETT, Zofio »Ne,
#Na, 26Na, 2’Mg OEBIIFEI D Dhiol.

FDf LLD % —Fi LT r SR OFH BUE OB Y H
BRMEL, Table 1 1R LcBEORFHEETE LT
BANZFEY CTREETL, REHET RO SO FHECE
N; %3k, BRPABUE Ceare & BEEMBLAE L.
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Fig. 3 Decay curve analysis of y-rays of 14 MeV
neutron irradiated magnesium sample and
histogram of relative differences

Experimental conditions

tirrad 2 3085 ldecay : 1. 55;
teount © €ach 3s; 14 MeV neutron flux : Normalized to
1.5% 108 cm-2 s~!; Sample weight : Normalized to 1 g;
Measured energy range : (1~8) MeV; Relative
diflerence = (Coxp— Gcnle)/"exp

MeV #¢, 28Ne 1§y 3MeV 3T,
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Coxp : REROFBE
Oexp ¢ EBROFHEUHE O EE#E (R 2

ZOMMBEBORER OB, Pr&R, b, Th
KRD, ThOLBEEEERSICOWTRDE L KE
W EEZELWERBE ORI L L, hboEEH
58, MRETRSER, MR ZEIRO T o BB OBEE S
Fig. 3R L.

LLD %% % CHEBZ# D E LR, ®Na (249 2.5
24Na 3§y 4.5
MeV ¥ BN ORELLEL, FHc *Na 12 LREH
Rtz > THET L Z LALLM - (Fig. 4).
Mg DERNE & OEBRSAETIIE TE, Table 1 ©

HEERELDOHER, THRARZ PAOBREL KL
fo. TORERA L LTRSS BN OFHUE, SEIERF

), LLD, FHIEh5 ®Na OFEROBHBEER L
(Fig. 5). = OF» b, BEERER 500ppm D~ 7 %
v REBE OB AT EIE A 6.5 B, LLD %4 4.5
MeV z3iuiE, 2%Na o SN OFHEE~NDOEFERIZIE
N DO BHEOHABEBHEECTE S I &0 mh ol
Z D %4 Tt #Ne, ¥Na OIFEIL 5ELW BRT 525,
2Na O —# 5. XL, ZOUERIHEY
Efw, “EHONERREY Ny 2777 v FELTE
L3 & & CRelclRHETE .

Counting rate at the end of irradiation, s7!

Lower limit of discrimination, MeV

Fig. 4 Relation between counting rate at the end
of irradiation and lower limit of discrim-

ination

Experimental conditions tirrag ¢ 30s; 14 MeV neu-
tron flux : Normalized to 1.5x108 c¢m-2 s-1; Sample
weight : Normalized to 1g for Mg and 10mg for

oxygen
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16N counts Relative contribution of 26Na

Lower limit of discrimination, MeV

Decay time, s

Fig. 5 Relation among calculated 18N counts,
decay time, lower limit of discrimination,
and percentage of contribution of 26Na
counts
Estimated conditions tirrag : 30 s; 14 MeV neutron
flux : 1.5X108 cm~2 s-1; Weight of oxygen: I mg;
Weight of magnesium : 1.97g; Upper,limit of discrim-

ination : 8.0 MeV; —— Qalculated 16N counts; - - ~ -
Calculated percentage of contribution of 26Na counts

32 BREBBOIFEH

2:3 TR ot~ 7% v A-RERTIRO BEHE K-
FRIEH T BEREE-7 (Table 2), ¥k
Db EREL Y Ao, Bk DBEERETH T
XIFEREMAOF O3 1-2 1T/ X e 8Na g
ENTRENE DT, L OHREDDEHEHY 6.5
CLTHELE. ThboBREHEO <MY 7 AKL
5z, BHREK X5%E% Youden ik THRE L
. ®bY o 7 ARFALE FXBHNHOZT X 5BE
MICERBZER R ok, = Y o 7 AR b B HIEER
1S HOL ERXERER L5720, 6.5 oL X3
BHONCEBENRED bR, SHBEEN 1P L X
= 7% vy A-BERTITIL *Na i [RH T 2 JIERE RO
XS DENKEVCTDENTRHE /2, 6.5 oL x

Table 2 Comparison of calibration curves of
different matrices and decay durations

Decay Correlation

Matrix dunias;ion Slope CV %% coefficient
Graphite 1.5 3.15x10-2 2.53 0.996
6.5 3.15x10-2 2.22 0.998
Magnesium 1.5 3.16x10-2 3.16 0.991
6.5 3.64x10-2 3.02 0.997

1 Coefficient of variation

FE, L 14MeV T HELEICZ LS = 2o Y A OBEDER 183

BEDOPRTELDEDPNIL B DTENHLMN
Sk EXbRhD. ZhiIE LR ICREROHBIRED
HLHEREI NG, BHAREIERVGEETHLLC kol
BHEOZOSEOET, 743 =y iBRVCKTLHHEE
ELEbBELDE=LY » 7 ADLEERLID r O
HOBRRDOERFERT S EE2 bR 5.

Dl En b BREROIFR Wik < 7% vy 2-BERTIO
BRAEE LA, %Na D) A E {EHGD #Na
PAERER TS, XE—wERERAR ORI~/ % v
v AMROMERIEE L, BEYLEBCERF T8
EMWE DT HE LS. EE i 0L T EBERR
OVEBVCER L7 50 4 o, v o D= 72 oy A BRI
29% ODBEEXEEL TV, ThbOEbik By
FK-EEFERIIDIZ O DMFE LS, FOPHARIT HEE
CIZBRBEOZ SBEOEYERTHLEND 5.

33 R{E, BRRUCERTR

ARTERKE & AR L 2 R B EE AR A T
14 MeV it FHRC 30 BRG L. 14 MeV it Fi
EEBRMYICRA S INERERE, FIEHUERE, vV XE
FEofLaGhberRy, BEENBL L TIEE LR
L5 L. 6.5 BoOBMBEROBHKRERIZzhZho
18N > (4.5~8.0)MeV DHEiH D 72— RFD v v
FNF v PHA ZHWT 30 Bt L, B 30
Bk 30 Bt L, £ 1 BOFEEY S8 2 B0t
BEEZLINTEREFNRD YN OFHFMEE L. 20
HxRD, 3-2 CTROCKRER» GBRELRD, Ak
EENOBRRBEYFTRE L.

7%, 2Na DEENIMRAROEGHORHY 1.58w L
THED DTz (Table 3). = 7% o A RITAEM:» &
HEHALTH bbb TEBEOBELEE LT
Wit 30 2y v, 30 2, vaTRH2Y ThHo
Fodd, 100 2 o oo TRABCHEMLY 6% hEL
Tt SBHROBAETYH LAE bt v B
- 7.

AHREIE & &, RET OMBEIX L EE
BRLK. BCBEEDODIWERAR CIIEZETH -
2. T BORE = 2 L F —HHE S (4.5~8.0)MeV D
A, =7FVU A 1g YBioh BHEHK TR %Na 114
800 » vy v O HEEKRE LS. —FHEEFK 10mg 7
Bz N 2000 v v + DFEE1E BB (Fig. 4).
T BRHBEHED 158, JIERRN 30 oL &
ik, ThLh 467, 16819 OFHHEEIH#ESh, #-T
»Na & X »CH 280 ppm YT % BfEx 525 &
ERHERIZ A, Table 3 LB X 51 100 2
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Table 3 Determination of oxygen in magnesium
dusts, various positions of ingot, and

oxygen standard

CV % calculated

Decay from
Sample duration Oxygt)zn o\
(s) Rept. Expt.
expt.® countsd?
Magnesium dust®) b
30 6.5 1.96 3.85 3.45
Nominal grain size } 50 6.5 1.95 7.81 3.45
(mesh) 100 1.5 5.94 4.38 3.31
6.5 5.91 2.55 3.34
Magnesium ingot®> (ppm)
1 1.5 320 23.2 17.0
6.5 160 30.7 25.3
Position 2 6.5 170 29.2 22.5
3 6.5 150 16.3 22.5
4 6.5 190 46.7 27.2
Oxygen standard® (mg)
80 mg 1.5 80.37 2.36 5.30
6.5 80.46 3.16 6.27

a) Mean of ten cyclic experiments; b) Stored in inert gas;

¢) Repetitional experiment; d) Experimental counts; €) Mean

of five determinations

v ¥ o OBRRARTIZ 1.5 B OBHIRM T 6.5 D1
ORI D 1 0.03% o@fExARL, Z OHEH
fEE I —FK Lk, —HEHRHTH L.5HL6.5¥D
BHFEBORKEDEITRLREETH - fo2d, HHEL Z
F—B Uic, BARR-EREERR T i HIRRE o%
CEBRERBECSTH DX dBERRLAT I~
U ENE bR

H2EBEOREBRE TR, AFRBCETS -,
775y v FitEfExY £ LT vick ST RET Om*E
FERMETBHOBEIE LK - THRAHEML, HbHHh
i #Na OEROFELRL, BRPO7 V=7 28
KDL LEBEORENRE L.

14 MeV shtE FHaHMEEBRIC X 5B R TRAY R 5 EH
& LTHOWMRR O BB ORI ES), SMEEORE
O AT, MEBHEOZ SEOBBRO N 7w vihiCE
BINLBFEEIFET SRS, LER TRIISPH RS
FEROBERAYER L CHEORICOVEROMITEH &5
Lnwd & & L. AU 5 ERGATIE, EETR
I8 38pg FEEIR, < 7y ARBOLESTILE
20 ppm OEEFBECHEMTS.

ZOEE TR Table 1 iRk O (n, p)N X
IR X 5 BRERD RENY 80pg THhD DK HH
2EEDRREA TR LT\ 5%, Table 1 CHEWR HAu iz
14 MeV rhih FHRERE N KB S0 Auvic 14
MeV Sl TFREBEIIN2HETH DT, TOREE
B ARNTIch b oDERIIBL —HK L :E2
bhb.
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4

<~ 7% vy ABPOBBILLBNEE A MY EE
2B TR ENbh LT, ERERIEHETLM1IE
L AREENEEBECSZ L ote. 14 MeV i Fhcht
e CREER R EEEOBWEREXES Z LT
Ei-. = /xR vy ABRIIBERTE L oo ML
H—ETH sz 0 H bR, BREIRE 7 ARiTEH
ALTH o dnhbbT BB BFEY 8F LTw
7z

=H.
[if=]

B, AERRERETRT 52, 72 ABIIF 7
54 VTR LU TN O THRHIZE L. SHRIEEEY
FANTWBDTH v 54 vF — 2 BT 2 FERRHT
BRERYELZENTEL LELLRS.

<mnqnog,a¢%mm%%>
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Determination of oxygen in magnesium dusts
and ingot by 14 MeV neutron activation analysis.
Minoru CHiBA and Tsutomu Anpo (Metallurgical
Chemistry Division, National Research Institute for
Metals, 2-3-12, Naka-Meguro, Meguro-ku, Tokyo)

Oxygen in magnesium metal and alloys affects their
mechanical and chemical characters, but its determina-
tion can scarcely be expected to yield reliable results
by usual methods. Measurement of 18N produced
from oxygen by the 190O(n, p) reaction is generally
easy because of the particular y-rays of 1¥N. However,
if a matrix or its major part is magnesium, the
spectrometric measurement was obstructed by 24Na
and 26Na radiations which are produced by 2¢4Mg(n, p)
and 26Mg(n, p) reactions, respectively, even if the
lower limit of discrimination was raised to 4.5 MeV.
The obstruction by 2{Na was able to exclude by
counting twice and subtracting the second counts from
the first as the background. It was necessary to allow

teig, g, MNA 7 AV VBHEKOEEMIFOIHO dic [EOBHEBPRICOWT 185

a 14 MeV neutron irradiated sample to decay for a
longer duration than the standard experimental
conditions to remove the interference by 26Na. The
experimental obstructions by 2¢Na and 260Na well
agreed with the estimated. Oxygen concentrations in
magnesium dusts were related with their particle sizes,
and reached about 69, in a sample of 100 mesh
even if it was stored in inert gas atmosphere. The
oxygen in an ingot was found to distribute almost
homogeneously, not to be related with the sampling
positions. The external standard method was used,
and it took about 2.1 min to complete the analysis.
Taken an amount of oxygen corresponding to its
statistical fluctuation as the experimental limit of
detection, it comes to ca. 38 pg oxygen or 20 ppm in
magnesium matrix. This result agreed with the
calculated sensitivity when taking into consideration
of the difference in 14 MeV neutron fluxes involved
factor of ca. 2 between experimental and calculated.
(Received Oct. 9, 1981)
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