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FLUN & ERETH 5,

1. @ZELHIS

T b =7 s — 7 T v RABILHMOX) K
Voo P HRICEET SRS (LLTF [ A] &
VL) DB, SFLIRRIERET. MoRELE S
S OREEEOBE Y LIFFICEETH B,

AR ORL » b L NS 7 RIE, AR
OHER LRSS REHLN TR, vy b BHE
X oy TOBIEFERNET (v oy MEED LR
) 2L EO—EHEL->TWb, ZNbDOHED
S 2 B 2 4T 9 o dlciE. MAREIRIC £ o TA
S AL B 7 A LS BURE R R L v P RIS B
BTN BHTZADEDDHDT—Z BB ETH b,
F72. BRBEIC BT A A TR E, B
ETRENTE L OSREEEEAT ) it b, TRK
ONTITEETH 5,

— TGRS Z0KEIE. B2
M- EMEEII LV ERSND, EDTAD
Bk 2 AT ) iR, MR RPFERTH LI L
by —Hf L2 2ea— LTy 7Y Lo
LEIEIZEL, ¥ ) Y—F 2k > CHHhEEN
NHBAT B & o M BB L TH B

BHkFEER No. 87

wE LI, BEMBEBL A7 77k
DRic, FEIICERL TR T > rEEY %
Bl EWZEEZRITI s rRrsa= S
S TANEE A AT EAT B HEERHRL 2, 72,
HR It 777 DM T 2 BFERE O FEIERHA]
RV, WS R B S TR & R TR
FICHSBEL . SISV T ) ERE
NOSF 5 SEETRE e 5 BED T 2B AT B L)
FHiEkrERL, BiEB & UIERMES T O FRE R
Rl L7z,

AR TIE. 2 S DRLAEIC X D GRS MOX Bk
Ly b HRDOT ARG DERSTHIITZ 5 2 AT A
B L2DOT, ZORREHRET 5,

2. EERF=E

2.1 BESSIUHEZEHE

AR ORI, AR, HEB LU
BFPEM, TAT 7N T7EEBEBLUT A 7=
N ST D4 DDERG D LI EN T B, T ARK
3B O & X 1 IR Y .

A2 HHERIE. AL T RIFEEICR) TT B
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46  HTERE

JO—JRy 7 X

KERHRAR > T

=

1 ’?J
P4

1 H 5B i
BOoR R A E
mo % m hn
KBRS T #
%%

[

s
b5 :
P 3 F—FLR- bRy I X
B
EE AT EB
i
iz 7y
X o — > IRE
H X 'y
HAuA% b
J27-PID

I%@ﬁﬁ?il

— F— S BEE |

I HRAESAIEBEREE

YREFEL ., SEEEE 2 A L XD InEd A58
gdE. MAERWT Ly P RIFEICRAT B8RS
B L ORI R 7 LRI TE Y.
BEE 2EIIH1072PaTh b,

WEB L UEFMEI., HEAKEIE R
T T TRy 7T BIUKES Nz TSR
T LERINTEY, MR 20K ENE
DERETH B,

AT IEEE, BEB L UEESRIES
(107 2Pa): X % 1) v —H 2JE 2 ~ 5 kg, en D 2
a7 T 7 RERL. MEBERE 2 a2
NSO THMOERNEC LB A N T TD
N—R2 T4 DENEBFIET 5720, HBTHEL 2
HAEX VX —FATHA T T7DRE
REICLiznh, &BESHED 5 2ICBATE B8
&ETH D,

B, VIRBOER AT 2y 7BL 03K
2y I BN IS ERNE2mDERY D E
TEHL. X v )X —Z 2 AOEICEBEHEOY
TARERITENEG L BENT 2EEE Lz, F
Jo, BB ZEEATEDL LI 2 2> TLBOEE
e ZHEAOZE 72, AT 7Y > TEBOW
BS % X 2 12RT,

A 7w 777k, BILBG-3000% i F3H:
86 1 A > AL 8 1 #8 (Photoionization Detector,
PID)Z BT AHL 72, S8REEREREZH V2
Bh, MHBREIRX v ) v—F R & DBEEEDE
ICIRFTF S 2720, KFE, BBR. ESRELSRETRH
FIZOA§ 2 2 L IZREETH 05, PIDY (2T A
EDEET A F BBRETHMBTE 228, AT
LA TIEPIDZERA L 72,

GEES T LZ. ENFRAT LAYy S5 A

BhAFRER No. 87

(MEZE3mmXES 4m) ZPorapak Q (50~80 2
Pa), ATV RBA T A (PIE3SmXESR 2m)
{Z Molecular Sieve 5A (60~80 4 > > =), A F >
L 28 24 (NEE 3mn X £ & 2 m) iz Chromosorb
W (60~804 v 2), RT> L ZABMTH 2 (KR
3mnx &= 2m) iPorapak Q (50~804 » > 2)
ERMEUMEAL 72, F o, CREFRRH 2 FERT 5 20
D, ATV ABZEH S A (HE3SmXES 6m)
ZRERL 7z,

X ) — A E. RO, 995% LI o~
VLT R EBFEHL 2,

(=20ml)
HRIZ b T3

bog A= R

s
<

K2 HRYLTYLIrER
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KEHe s 20k, KFE. BE. BR. A5, “EL
BE, —BALREB I Uy oz
23.9%. 1.03%. 26.11%. 3.85%. 15.40%. 25.7
%B I IDE, TRy 7B IV
N a>TaBle” Y LDfFTzf vy TATT A
B ZRIR RN AN, TREES R DTEHR S iz R >~
LEEEBEL., KAEELLDLY ) oy Talle
FELEBLC, o4 7mi ) >V CEBRELE
ALz, FOMBECIEL T, ¥P—T > X
BT a8 A TORE, 9% LI EoIkFE, B
. ogR ¥, TEMbRFE. —BIbRFEBIV
I OERN 2 ) VR R 7 ¥ — BT
F., =4 7ai ) o CHEBRIRLERL 72,

2.2 SDIHBHIRDDEE

O.Vegat ¥ 13, HEHSITERE % v 72 RIS D
PWR S A 72847 T > BBt O 7 A ko35 %
Tk, %, —BRILREB S U TR bRFE 2
H L7z, %72, F.Eeckhouts® &, 7227wt
7 Z 7 DA T AFCHEAI & L TMolecular Sieve 5
A BEHEE & L CEVREER B E8(Thermal Conduc-
tivity Detector, TCD)Z R L. EEFRE RO
ARG AAT AT VAR, EFR. BBR. A5 BLU
— AL RFE BB L 72

INLDFHED L, REBIC BT ORI R
k. JkSE, EREE. S, x5, TEMbREHE, —EB
IbREBS TPy L7,

HiftRE 47

2.3 AHRZOTIIST7ICL B3 H AR SMDEE

F.Eeckhout 59 #9475 72 & 5 1o, IBHESF T
HoHKRE. ERBE A BIU—BIKRZENG
BElX, v BES T 2 0FHER] L L TMolecular Sieve
5 ARMATIUITRETCH S, L L. ZBRILKRE
BBHEEZEL TCYEZ e n, FBHEFUCHEEL TL
Fv, 2. 2TREEL LT NTCOT A% FERICHONT T
52 EIITREETH %,

% = ¢, FHEAl & L CMolecular Sieve 5A, Ch-
romosorb W, Porapak Q% % V>, BB D58
SLAICTHEL, TnbE oo —FHllic ks H
BYRI D B2 ST T T L THEBEVD . o
Moo 722 7 A CHBEYT 5 Z & & D EIEE
BEWHRIC L 72,

AR T 2 TREIC L o TEASNERS
Z %, Porapak Q% FCIE L 7253 BES 7 L TZDD
AR D T N—TIHSBE Ll FER ) B
22NN & o TERFERFBE D E A 7 AR5 D 77—
7 Ok, BF%. 2% 8 L U—8{bLRE) % Mole-
cular Sieve SAZ TR L 724 7 o~ REFEFHENOE
WH RS DT N—T (A5, ZBbREB IO
a3 %) %, Chromosorb W% Feig L 7208~ 7
LNEAL, S ARG ESHT S, b, TR
G THBES N2 ARG RIBBROFRI TR S ¥
Zzob, PIDICE DT 22 &Ik »T, —DOD
72 oL L THRBLBIENKTE S, >
va—gflENck sz Rrsawt 777 OREXE
3L 72,

YT
(H2,02,N2,CH4,CO,C02%)
He
X v ) —% 2 &Y >
PID
P1 )
Gt g; ) {H2,02,N2,CO) He
4 2
c02 “Ccuey
_/\ %L
~/

SV iy TN T
CV SRS
P.Q : 5BfH F Li-Porapak Q

MS-5A : B S L -Molecular Sieve 5A
Ch-W : &Bft# 5 L-Chromosorb W

DA F bR ES

X3 HzrzOowboS7%RICLDHAED>PTOBIERIE

BRI HR No. 87
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48  FATERE

2.4 BEFE

bz Bzt eRBucing L. BEbhice s T 5
TR EFEEEE, KBIRKR T, TR T
HECe T RS NICHE LT 2ADEH 2R
L. BEREBICBT 2V 2BICHRETLZ &Ik
DEFWEEZIT) . EHLICEFBEMRT I, WEL
DA, T7TT—= RO T A7) 7
FEANBEAL, N 76Xy ) P—FREREICL
72tk RIS TTNYEANT D, R0
7T T DGEES T AT NI ARy B, P
IDTHH L. & 50 UHIERL 2 REHED &Rl
BERKOERET 5,

3. HERBIUEE
3.1 HRzZo= IS 70amEMtmE
(1) X)) v—FAREBEDHEE
TARZO= 7T 7ORMEX v ) Y= AWEE
BRET B2, VT LEEE—FELL. Xx ) ¥—
77 A e %80, 100, 120ml/min & Z{LE ¥, &K
SORFFRE [ 3 & U SR EE 1o 5 5 I D w T
M EAT o272, BB, X)X —FRREEOBE
i3, PIDAOOE % BELEL 7z, PRI
I oXe ) v—HRARBNHELZR 4 IZRL 72,
X 4 2> &, 80ml/min T3 T ¥ > DRFERE
<2, Floxg B UTBILRFEDFEIERT s

coO C:Hs

ERIFEFR) (min)

Fo UP—HZAEE (nl/min)

4 RFGFEFRIIKHTEDE+ ) VY—H2RBORE
DHTEM T T LIRE.60°C ; PIDEE/E. 700V;
PID}E T REE. 120ml/min.

BhAERER  No. 87

R (min)

BRELTEBY), E—~20—8rEL-TLEII &
o7z, F7280ml/min?D & XDEES 1 & L
T, BRGTDOX 5 ) v ZAHRBIZ X % A58
Z3RDI2 & Z A, 120ml/minTlE. BRSO IRREEE
fHZ % < 7 % 2580ml/min D R EE - LN 10U FEE
AT D888 b L7z,

LA EDKERD 6. FeiliZe X v 1) v — 7 X E I,
100ml/minic8&zET 5 Z & & L 72,
(2) 77 NBEDHE

AR T 7Oy T LAREEHRET S
e, Xy ) —F2ARBE—REE L. 7T LIEE
%40, 60, 80C & ZAL &, BHS OIRFER B &
OFEXS 58I I 2 U DV THRET 24T - 72,
PRIFREHEIC N T 20 T 2BEORE LM 5I125R L
720 M55, 4T LBEN LR E &L ICRRRER
PEL ) B —BbREB LUz TlEED
ZhRAFE L . 40COREFIERIAHI6DTH 5 Dic
L. 80CTEH6 ~845TH -7, F7240CT
3. —BMbREB LU T bNIT AT B L
TEALRFORFEREIBEEL THE )., ©—T—
AEZ > TL I, /2. 60CTid. ZE{LRE
EAZH. B0C T, R EEBROE— 70—
PENENELZ->TLE ) Z Ebro7,

VI LDERD 55 7 2IBEZ. BRI DE— 7D
BELbLLWIOCIKEET L2 & &L,

20r

—
o

—
<

HILBE (C)

X5 RFFEICHTIH5LEBENTE
DIEM : F v ) ¥ —HRFEE. 100mi/min ;
PIDFEBEIE. 700V ;
PIDEH X E. 120ml/min.
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3.2 HBRBREUYBAASALTOEYYEIRBED
BE
REBICAFRL 727 A 7 v~ + 777 7 4. Porapak
QOTFEHEE N2 DBES T L THBEINIZ 2 DDA
By 7 —"7"%, &N ZFnMolecular Sieve 5A
B L t*Choromosorb WO TEHE S L7253 8ES 7 2~

W7 54 2> ZCEAT B2, ABTE D B

ZoOLTHRIT LN TS, ZORBENDEFEL L .

TN B2 BT, B OREERICRE R S
2BHIEDNEZLND, I CHBIREI D BN
T DY B 2 WYY, RSy ORFFREIC 5 2 5
BELEIET 5720, Xy VY —TRAREB LA
F2EEF—EE L, YD EIME2.4~3.40D
B2 b 8 eRET 24T - 72, BRER6ICRT,
X6 bIsy s L CIEBbRE L, /7D
Bz I AE LT B2 Lzt RERFE H T 2
B e 2EIR R R L T2 h. £ ORI DT
IZIZEAEBIBIR RN Tz, L72d> T
By 0 B2 BRI, B TH B2 I EREL 2.

3.3 BEBROER

2.2 THR~NI2 L J i, AREBRIC BT 20HR
A2k, KFE. BE. 8%, ¥ . B3R
—@ibREB LU T L LT,

MEARUE. 2, VTR~ E R 2 2 LB L 72,

10
C:H,
¥ * P3¢ % %
8.-
. co
s A 4 A R N
= 5T €O A . X .
E X (4 aau P A LA [A) =
= ,_,._.-'EE"'.'_‘_.——.—-.—‘—B_
e
o4k
K N
o4 —0——~0——o—]
‘—‘.—2—0 @ & - *—]
Y Ve ) Vo) >
» E o4 0 o o o
0 —t 1 1 L 1 1 1

2.4 26 28 3.0 3.2'3.4
NIVTYEZEER (min)

@6 FRERERICXT BN TYHNEBEZARFROZE
DTG D T LRETCC F v )Y —HRFE.
{00m!/min ; PIDFLEBE/EX. 700V ;
PIDMEH X FEE. 120ml/min.

BhAFRER No. 87

FAHTHRE 49

£ RYELIVRER

(n =10)

BEH Hs 0, N, CH, CO, co C,He
FERE (zg) |3.9] 2.70 59,80 |[5.05 55.43 [58.86 {9.84
X (ug) 3.870 [2.516 159.860|4.980 |54.610|58, 041 (9.69I
oo (ug) 0.0392|0.0850| 0.372|0,0500| 0,760| 0.46! (0,085}
cV. (%) 1.0 3.4 0.6 1.0 1.4 0.8 0.9

MM T H S LIRE. 70°C 5 F v ) P—HZGEE, 100mi/min;
PIDFXEEBE. 700V, PIDKEH KR, 120ml/min.

AFEBCTIER L 2 BERIT. Z N Z KR, 1ug
~7.8ug . BEE3RO. QS,ug ~4,1ng . E£F1.5ug ~120
ug A0, 1ug ~10ug . "B bHIEL 4ug ~110
ng . —ER b1 Sug ~120ug . T F 0. 20pug ~
20 g DI CEMMEE TR L 72,

3.4 DIWEE

FNENOFEFICDOWT, SHRERICBIT 37
S I ZABIUY TN ZAEBEL. KIBEMHE
B L OEEEAEBIC OV, BYEL (n=10)
SET AT, PHE, EEFEES L UCEHIRE (H
R 2Rz, BREFLICRT,

FORER, K. BBR. B8R, A5 ZEbEK
F. —EMREEB LT Z r OHENERREZE =
10) (3. #NFN1.0, 3.4, 0.6, 1.0, 1.4, 0.8%F
L U0.9%THh - 72. FRAREOKRHEBER (301,
FNZFNKFERO. 12ng . BEFRO0.26pg . &K1 12ug.
AZ0.15ng. bR FE2, 28ng . —BALIRR
1.38ug., =% >0.26ug THH., E&E FR (100)
13, K3K0.39ug . BEFRO0.85ug. BRI Tug., 47
>0.50ug TERALRTET. 60ug . —ER bR FEL, 61ug .
T 0.85ug TH -7,

3.5 HARDPH
(1) FrivEHF AMOX MRV v b o7 2 s
mER - KEFHRA TS L 2. 5 EEOH RN
SFFRIEMOX R~V v % FHvs. #HEEELII00
C. HHRERRE30S (GHASE) CTHIH L 72 A ROy
S EAT 72, MTICR LIz A7 T T LD
HrDOE— 7 OB L. AT T v TRE
[ ERIT - R R FEA O S IEA LR L 72 RS
ZOEFEEE B LE®LZEZ S, XD
iy, KE, BRE. 2R, 2. TRk
BIUO—BLRETH DI Eb -2, KiZ, &
5o LOFER L 2 ERD b E 2 R, 2R
fEZZ L WTERTOEFR»HEH L2, #RE
#2107, Zhk D, SHEERMEL FHRERFEH
MOXME~=L v F e 2 @ik, BEOBEE
ul/gU T Th ), Zofsaid. K#E. —BRILKRE
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50 TR

I
o
N &)
S« O
.Z T O
o O
__JLAHN/\___*
T S N T S T SR S B
=3 o 4
BIFEER,/min

7 HzrIZOZMITSLOF
L. B Ny-H, SRS ST R SRS A MOXHA R
DAREME - H S LR, 70°C
Fy )Y —HRFE. 100ml/min ;
PID}EEE., 750V ;
PIDFLEE 7 R ft&. |120ml/min.

BLIUERVERSTH DI b o, F72,
R TRETCI3dH 548, B, A9 > BIUE
LR FEDFAESFER I NIz,
(2) EEFEAMOXMEIL v F s 2 RS
BEREFHR 2L THRMEL 72 5 B O EHFE R
MOXMF~2L » b % Hv, #HIEE1700°C, b
BEf304 (B CTHIB L 27 2 Dks 5 %
Tolee BNz 7 42K8ITRT, 7
ORI ADEKERDE— 7, KK, BE, &

=2 FEERFRRIERESL Y P ROF IS

FER
® H B (ui/g)
Lot No.
He 0, N, CH; CO, Cco CoHg
1 30 - 0.89 - - 2.9 ND
2 12 — 0.99 - - 2.5 ND
3 8.9 — 1.0 - — 3.5 ND
4 9.9 - 0.68 - - 4.7 ND
5 7.1 — 0,93 — - 4.5 ND

~ R TIRMELT ND: Rig JE) 25°C. | RUEICIREL fofE
H AR JEEIREE. 1100°C ; HhHEERE, 30min

DML DT LIRE. 70°C ;& v Y —HRGEE, 100ml/min;
PIDAEBT/E. 700V;PIDITE 2 Z %M. 120ml/min.

BHATEER No. 87

H.

REFESR],/min

X8 Hzorowhr&SLnG
= H 0 Ar-H, BERE S IE R MOX B ¥
DIEM D K S LIEE. 70°C ;
F v U vP—HRFEE, 100ml/min ;
PIDHKEBEIE. 750V ;
PIDIE S &, 120ml/min.

F. A, TEAURES L C—BILRETH D,
KIZ. B b LolER L 2B bR R % R
2. ZERBRIEE L\ CARS O BHES B L
P2 FEREEIICHET, ALY, mEKEE
HTHAREL 2L Tl KR, ERB LU
BIRFEDCERKDTTH Y., TLTr —KEEFR T

1993. 9



%3 BEMEFERRIEREAAL Y b RO HTRESD

fER
Be A& i3 H 23 (ul/g)
Lot No. .

FER 4, 0, N, CH €O, CO CaMHg
i Ny-H, 46 — 20 — — 9.4 ND
2 Ar-H, 14 - - - - 1.3 ND
3 Ar-H, 14 - - - - 12 ND
4 No-Hy 93 0. 48 38 — - 15 ND
5  Ny-Hy 21 1.3 30 - - 1 ND

—  EETRMLAT ND: Ri&kH ) 25°C. | FUEICIREL fofE
AR SR SREBERAEL. 1700°C ; HhHREER. 30min

FAFRME B S LR, 70°C 5 F v U v — N @, 100ml/min;
PIDCEESE. 700V, PIDHEH R, 120ml/min.

WL r oy b Tl KEB L OB bR FE AR
STHDLIEDbI o, WTNOBAED, —BL
BRIZ NS Y XD R LA, ZE2v Yy FAD
BERBIEKET D EHFZ LD,

3.6 EEFAMOXBHESL Y FHFDOHIOKE
&

Ty — KEFFESR TR L 2 EEFHMOX
WLy b R HV HBEEES YT A —F LT
FIEREREEML 72, ROMBIRE £ 750, 900,
1100, 1300, 150035 X 1F1700°C > 6 ERpEIctRk< iz I

100 _.|
H.

80 -

60°F

HHEE (%)

co

40 |-

1 1

1 1 L 1
700 900 1100 1300 1500 1700
maRE (C)

20

9 EEIEEFRSEIRL Y P OREE(ICHED HR
BB DHEEE
HREHE  H,, 253 1l/g i Ny, 4.5 41/ 5 CO,46.3ul/g
SR DSLBE, T0C; Fr ) r—HRRE,
100ml/min ; PIDFLEEE/E. 700V ;
PIDFLEH R Ft&. 120ml/min.

B No. 87

HATEs 5l

IF. RIBETCISHOERBFL VA 2HHL. ZnEn
PDIBRE BT B A DRG G #AT > 72, FER
FHOICTRYT, MIO»EH, TARSTN ) bAREB L
UZEFHITEZH < 1700°C THRH S N EEBNK0%LL ot
750~1300C THRUH & 11 5 Z L W RERE S L7z,

3.7 HAZEmMB-FERAEZEHRIOTLIIST
BRIZE BT XEDLEE ST

BN — BENEE L R 7a e b 7T TR
L B4 AROWERIT) 2o, FABHRNOR
e ABLR B L OIS RE CELE S L2 Bk o b
RV BT 2T - 2. FERE IR TY,
1012 B WT100 1L T2 7R L 72 skHI B~
Loy FTHD. TREECETRNL. Bk SRE
B 234EL 2B TH B,

NS DEBRERY L. BN - EFREEE
A rzwuel 7T 7EoOMEMIT. 300 1IN £ T
DHEEIZBWTCIE 1 LSBT 22 bbb -
7re F2300ulBl RlcBWTE A 7O 7T 7
BIHEEERT I b oz, Lizd-> T, &
~Vv oy F OBBRESOHFARIC B WTE, R0
NS 7B E BT ADES AN EAT) Z i &
D, w297 Py —DIckbERUNELTY>Z &%
 BEFE~=L v Fhooe s 2AEBDOFHEITTEE T H
5o

500

400

300

200

100

HRYOZ IS TRICKBEHEE (u 1)

0 L 1 i 1 ] . 1 1

0 100 200 300 400 500
HEM#-FEAMERICLZERE (ut)

R0 HEEM#A-EFAEEEHFRIOY IS TS
L BeHRBOLEE
SATEM T H S LIBE. 70°C
F ) P—HRFEE. 100ml/min ;
PIDHEE/E. 700V ;
PIDE H A FEE. |120ml/min.
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52 HAffERE

4. &

(L) 27 riE@Eofigic L), b
LieH2as A7 7T 71088 E8ATE, L
ML= T v DEE Lz Tae I LEED
ZEBTEIZ,

2) arva—sflficksrzrso=t 7o 7—
PIDOERAIZ & D, Kk, 8K, &%, ~5>, =
BRILBRIE, —BMLIREES & 1 2 > DEIR AT
BE& e »Tz, F72, ZAUTE D REBLE TRAD
T = D7 4 — FoXy IDHEEE ) . T ADHAE
o b AT SR O BERFGATC. W 2 THE
FHEITRKRTE B L 512k - 72,

(3) O.Vegabh i, PWRZ 4 70U, ¥ % v 72
B RICB T, KEIFBET 202K TH
0. ZOHBIZIS00CL EOBEETEDL 3 L #HEL
Twad, Lo L. mEFEAMOX MK 2 v 72 4R 4%
I, KFEDIIEAEDT0CUTTREBENS
T EBIUKE, EXBLIU—BILERSFTRS T
BHBEDEAND D -T2, 2. BE2L o | REEFE
— KFFHER TR L 2854813, KEBIUEED
TRENFHL, TATr —KEFHEA TR L 722
Loy TR T RADABELFESENC A b - 7z,
@ ek, FROEFEE LTRAL TR 5, Mz

BhRiER  No. 87

m#E—EFREE (2777 Fr—2ick DuEL
T RAER) LA T 7k (S
2O LERH L e AER) Tk berAEEY
g L 2R 9300 w1 TOMEICBWTIF1: 1
IZRIEY 5 Z L b oz, Leh - T, HiEHED
HIcBWTd, FRAI7e= b 7T 7LD TR
DRI EITH) Z &2 & D BkE~2r o Frhoge
A BmOFHM W EETH B,

5. BEE
AREEREAT I H 12 )W) 287z, MIEBIR
HRASIBHEM—RICT L RS oE2ELL 7,

SEXH

1) Annual Book of ASTM Standards, Vol.12.1 C698 (1990).

2) BABETFAWEH HoRfl - FHESHREZERES  JAERI4053, “=

B 7 > D5 (1970).

O.Vega, H.G.Riella et al.:Quantitative Analysis of Occluded Gases

in UO; Peliets by Quadrupole Mass Spectrometer and Its Application

in Quality Control of Nuclear Fuel, J.Nucl. Mater. Vol.106, pl21—

126 (1982).

EILEE. WA AAMBEER,r SOV ZY LT 2 SRR,

BESF2—254506% (1990).

NEEZE. MR —M: ~) 7 2B 2Hw 2 2 7o 757/

JeA A bR, SHTESE Vol.34, p309—313 (1985).

6) F.Eechout, C.Massa et al. : Gas Chromatography in Nuclear Fuel
Rod Fabrication, J.Nucl. Mater. VolL.106, p127—140 (1982).
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Bffsd 53

ATREREFAFEETFIRICOWT

. SR E— hE W Wb E£—
T 7 = 2 wmr A e

BB TR B S Y
* By N AP BAFE HEE AR EB

L it el L P P N L N T N N N L 7 P i P L T W L Pl 2 L T W P P L

BES 1874
Fuel Design Method for Demonstration ATR

Shinichi Uematsu Yasuo Nakajima Keiichi Kikuchi
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JTILEE
(Sample picture)

W TILVEREH AT A O E 2 ES
(Satellite image of sampling point area)

Yo TR AN IMEER
(Picture of sampling area)
o EHZRY b
2 (Reflectance spectrum)
©
£ 100p B ‘
a { 1
S o
@ £ - y H L il H
£ %05 10 5 20 25 30
100, 0 . S
moT\“”ﬂf i/kwt
3 80:0/ - S S
< 700~ - b S
§ 60.0; - - * - -
S 50.0¢- - - \ * -
S 40.0f- - A -
o | N
tg 30,0 j/—/\v‘ \/\\;
2 200 - . - .
10,0} - . . . .
0.5 1.0 1.5 2.0 2.5 3.0

Wavelength (Micro Meter)
Measurement Number: ausan005

absorption

1 2.202
2 1.408
3 1920
4 2.440
5 2.354
6 0.960
T 2,476
8 0.912
9 1.036
10 0.865
111,090
12 1,135
13 0.853
141,069
15 1.189
18 1152
171,226

IR No. 87

WYL ABS. (%)

340
30.9
20.6
15,0
13.9
8.9
7.9
1.8
.5
T.4
71
6.8
6.8
6.7
6.4
59
5.1

A A 75

7B (Sample name)
EAE IEEE
Granite
(Tin Camp Granite)
B R FEEER

Middle Proterozoic

¥ FINES (Sample no.)
CP—3—45—1

BB AR P ILF—5 FEE(Spectrum data no.)
ausan 005

B2 PR E MR (Sampling area name)
JLEREIMN T ) 5 — 5 — 1) /N —Hhig
The Alligator Rivers Region, Northern Territory

B FIVEEM E R (Sampling point name)
CP—3B

YL REOHE (B - EEH) (Feature
of sample surface)
REILRBBEEIRT, F | ~5mmdDHERE,
EAROBEIZERCEILL TWW 3,
Color:Light brown
Others:The circumference of quartz and feldspar
is discolored by weathering.

XIE AR (X-ray measurement)
1% HH$i49(Detected minerals)
Qz, Mc, PI, Kf

B FIVERER L R O HRAIR IR
(Surface condition of sampling point)

MR (3. Rangerlfi/g & dbdb B A M ) =
TAL P EDTEBICHBL TWD, MBS
RERIEA RO Tin CampfERZETH Y. Wi D
WEECH =Dz, BFEPRICAERLSZ R
Shd, BEEAIE., 2—h ) HEOEKRA
BEoTwd, Flo, BAREICIIEEOMIK
EHAROND,

This point is focated at an intersection between
the Ranger fault and a NNW trending lineament.
The Tin Camp Granite is exposed. Many quartz
veins occur Probably due to the Ranger fault.
Vegetation coverage is very dense. Black colored
lichen sticks on the rock surface.

RE A ~2 b ILVERR (Spectrum description)

RGTEE20~50% D EFE T, 1. 85umAfiT %

FOIC Lz ) o RE R AT ML EIR

. 141, 1,928 & U2, 20um (258 < §5 UL IR

AR LNSEA. ZhsORINIEAEERIIC &

5HbDTH 5,

Reflection spectrum shows convex shape with a

peak near I, 85um in the range between 20 and

502 of reflectance.

Muscovite contributes strong and stinging ab-

sorption features at |, 41, 1,92 and 2, 20um.

1993. 9



BB H 77

PRSP RPN -URP AP ISP AP SRR S AP A A SR £ S 5L SPS L 22 & 2 4 SRSt et e s e st i di it

y

= B 7% 77

\\—

ES=

2

ik

BHIGEF

RSP PR S A e D S e e e R b s s S st oo B g R

TR 544 A b 6 A% TOMOEBRLEOBIES L USM, BIREEF~0EZSHEANK
B L IR RN E B ) Th B,

# ] B M B AT & #® 8% B & U AR B
5/ 2~ 1 S E] (B EFRFIELA R RBARB L €2 —58)
PNC/DOE CKEIT 3L ¥—%) S:EFERABLAERFHEEESRiBECcE I
FBOL Ea1—Ki%
5/17~19 E (RS EREM ORIBEATRICET 5 HFIREA)
= pe:d PNC/CEA (ABETHF) £BHEHOMRERECBI2BABECE TN
SEREEYONIRRRICRET 3 BRTIREE
6/ 2~ 4 2z —F (HRLETERZHEMESS)
29 T —F R R EW SRS (SKB) X OEEHOUMBLS 2T 5 HET
FEIREE ( HRLEE ) DEGIRBERE
6,/14~15 h F T (FEARFEER « RSFIZASY B RWTIREH)
PNC/A > DA N4 Fax (hFF) BEXFEOEE - RFICEAT 2REHBHIHE
(CET BT IR
N T By 2
(2) BHIRKE * B
gkOE B % % #A 5] ANE B :5)
Fe—2 b T IAEA 1993 . 4 . 1 ~1995. 7 .3l | & | BFHhRETIBEREES
7 5 2 OECD/NEA 1993 . 5 . 27~1995, 5. 31 P& | RBERRHDE GHE)
7 5 A CEAY 7 L —HFRET 1993, 5, (2~1994. 5. I 1 & | BAFIZETIMOXSHRIB YOS 2 2 MZEm (B%)
KA 2arAk® 1993, 4, 4~1994, 4. 3 1% | PoF-FofpmEs LUaaA FISBT SR (8%
£ % 1) R PFR 1993, 5, 21~1994, 3. 31l | & | PNC/UKAEASCHERITIH N IBIE (CFE D < FIBRERICSM
24 R T LTI 1993, 5. | ~1994, 5. | | & | PNC/NAGRAKSTUAFESEWEIZHEFIC H1F 2B NIBEICE D  KEFFT~ZM
25— HRL 1993, 5. 30~1994, 12. 20 | SKB (BMFNETWEIRSH) L O#FAFREMICE T CHERRTET X

IZfRb DT~ M

(3) FEAEADKE

55 M A B OM % Hil il #
4/ 7 i *t KEEFHEHERS (NRC) 7S5 0F8
4/ 12 S %t
13 ® b3 LBBEFHT (CEA) FRAHIRE fib
17 HAL®
4/12 A  # KRB RILF—E (DOE) 7O0—Y > REH
4/22 A  # EERSEEE YVr—Hh—-BRTHIRE
5/12 P #t X(kEEFHBBIEES (NRC) R MM NN—EEBEHE
5/ 27 ES *t ILERSEREYSIRRME (ANDRA) 7L —J LVEERE

AR No.87 1993. 9



78 EE

WA BB R =

T e

P ey

FROFAR~6RIZHVTHBREREKT LESDERDEH Y TH S,

# k4 FERIEE # £ FEFARET
- K % R K £
Study on Strategies for | International & % IRNYY # Thermohydraulics Analysis | NURETH-5 B ¥ 75 *
Plutonium Utilization from | Conference on of Local Subassembly AT 5F
the Point of View of Nu- | the Management Accidents in Liquid Metal
clear Fuel Cycle Require- | of Irradiated Cooled Fast Breeder Reactors.
ts i L Nucl Fuel -
ments in Japan ueear BOBLOTARICEHIE | BASMY2E | B - N
Summary of the Analysis { JASPER Ana- |E _E Fn HEiA L 7=Mod .9Cr-1Mo $8ia4E | i 4 EEME RAERE—
of the JASPER Experiment | lysis Informal T IS5 T T SR BEe S B
in Japan—Proceeding of | Meeting HIE  HfE
the JASPER Analysis In-
fofrr{al Meetin gn _ ysis o Elasto-Plastic Analysis of | # 2 EHESMERE " Juil ABF
. Zr-O;/Metal FGM in High | #®ERES: > @ TR B
EREIFIC BT A EENRIRE | B20EH R " —7F Heat Flux Environment. A PN g8 B
7L A
Mechanical Property De- | 16th Symposium ” e Study on Enhanced Safety | Safety of Advanced " K FAT
gradation of Fast Reactor | on Effect of E-33)78 % Large FBR Core Concept. | Nuclear Power T R
Fuel Cladding During Radiation on KER HE Plant. (ANP)
Th 1T ient. Material i
ermal Jransien areria’s . Analysis of Design Basis | @ | ” EH SRR
Evaluation of Performance | Int. Symp. on " xE BB Leak Eventina Large 2SRV i
of Driver Fuel in JOYO Fuels for Liquid M D LMFBR Steam Generator.
MK-II Core. Metal Reactors ZTEIN 7
or - i B 5 2 EHROBIIR | BEOEBMIE | » ANl B
BT %) 3
Melting Temperature and | i _E " LA —4,
Th erl:lil c onguctivity of R #E Corrosion Behavior of Liquid Metal | &) ##% TNl R
Irradiated (U,Pu) O, Fuel. HN A Nb-Bas'ed a‘ndeo-Based Systems, L
it Alloys in Liquid Na. International BEERIR | L iy
Seminar At
Development of Oxide " " B HEig -
Dispers?on Strengthened E ;; Sodium Compatibility of | [ - L/ Dy
N i =i T
Ferritic Steel for Long HE B Ceramics. - ) =
Life FBR Core Materials. e R f;
Improvement of the Nuc- | Mathematical | & # =8 o — - -
lear Design Method for | Methods and | i & ] mgkjjﬂiga‘l;g_;(‘r‘/ v % | JAERI-M B * {%)}& §H£
Large LMFBR Cores Using | Super Compu- H oz = B BOBACHLI R EaR jfm Fl}
the Cross-Section Adjust- | ting in Nuclear fitn A—E ’i”;
ment. Applications il
(SNA'93) Transport Phenomena of | LIQUID METAL | ® # =R B
Fuel-Sodium-Reactor-Product | Int. Symp. on | B % R s Iodine and N""’E Gas il‘{ts?fg‘f . T —=
and Its Influence on Breacged | Fuels for Liquid AH X AL/?X?d-Bub-bles though ;r?denl:a’h Zii:lor
Mixed-Oxide Fuel Pins. Metal Reactors | ANL R.V.Strain iquid Sodium. ysic:
Chemistry in
Stability of LMR Oxide |H 1 B % s Bk Liquid Metal
Pins and Blanket Rods vy £ Systems 11
During RBCB Operation. ANL JD.BLambert Solubility Measurement | & ETR HE A
2 of Sodium Iodide in Sodium- Wi
Behavior of Mixed-Oxide ” B % EE #% Stainless Steel Sytems. PN N EE
Fuel Pins During an Over- BA x —
X . Advances in Subchannel | Int. Seminar on | B #% Ik #
cer T t. ANL H.t . L
power ~ransien ’ sal Analysis for Boiling Two- | Subchannel
Irradiation Behavior of n B % =K OERER Phase Flows in Rod Bundles. | Analysis’ 92
Second and Third Genera- SEH B SR, - . — -
tion Mixed Oxide Fuel Pins ANL A.Boltax gizﬁ;;;ﬁﬁ;;’;z%ﬁt f_}if‘ﬁzﬂ/fﬁ ok o e
; . : B R i EEHME S R
in EBR-II, }\:\;issténg— H.D.Garkisch E o e g
BAFER  No.87 1993. 9



EE 19

#: ES FEEAHA #* % FEFHRRE
R K £ R K £
BFR7o> F BERES | BEREE TRET |8 & F fER 2> 34 TOZHOR | 1992FEE AT | B X% HI RIS
B oY B R EHERR O | WTT v L RE BETUGE X EMRERY | SEELeEAS wRE O
HAE feg &g E =Y SRR RER HELVE—ER
EMERS] — EER A I BT 5
TR L HERTRD
EIEARIC BT B WA & | e R | HRAE — B Hes— =
il
Zr-2. 5Nb & DM &K | BF s [ | & % il GESR
Synthesis of Computational | JAEA Interna- " KE Kz i;,&,ml FARkALEE | BF e
Codes for Evaluation of tional W/G for L sE FeEPIERS
Decay Heat Removal by | Fast Reactor IR S
Natural Circulation. At FEIC L BT aHIME | RT L |21 I i R
WA AT 4 Vol.39 No.3 2 EATS
AL 2RCIER | [ty | o A W lnkaiaiie on AR
4 [ TESSSABONIEE 1) BT | DM SAFETY Research Relevant | IAEA Technical " ¥H LR
FiEOBA MBI 7% | #EEICBET 2 to Thermal Hydraulics of | Committee
SRV | TR 4 RIS | IFRS RS F the Advanced Thermal | Meeting
[ 2445 8 D R ] K4 SR Reactor (ATR)
Conceptual Design of Mathematical ” TR 741 rBiEIRIF(ATR) & 13470 | BUEHA56 A% ” HK HF
Autonomous Operation Methods and eih s PR E
. N . i =4 #WE
i}lztftnsl for Nuclear Power lS;;lp;r C(;mputmg =R ?i BT3B~ 7 9 4 | (3h) B A B B A
. uclear ki g PR . iy
Applications s 27 L OBA = = &
TA? HT2EBH A R RN
(SNA '93) .
WFESE RS
T t of Radioactive | LIQUID METAL IR W
CortosionProducts. in SS?STI;MS ’ 2:»(4; SETZ [FRRED LT | TRBMET L | 7 CERLS
Primary Systems of Sodium | Material Behavior PR T :);X(J’z)gf; ;?EE%{;E; > 7 RATER
Cooled Fast Reactor. and Physical it o o0 B
Chemistry in &
Liquid Metal B RIRR % 7 R | 1993 RN () A e A0
Systems II- BHhORSHETROBE) - | HFR ABERER | WA IE
et g i e S - Z PREFORAT(2) FRKFHERRE| hE bl
ShE AT AT R OBAR | B12BURF 15 " FIH  HEE oo
il It TEEFOBARIRE ) & SWHBEPT | BA
DRBIETRREL BN | oes - T T L - (R
R OB — BB b
¥R L Rapid Determination of | ANALYTICAL | ® % AYF
AU L7 %7 > L % | JAEREM R Strontium:90 in Highly | SCIENCES 19954 e
S AL R el " Il:adloactlvel RO utions o 01.9p.195~19 k@? S!:
B S| % {uclear Fuel Reprocessing s A —
i Plant
Fast Reactor Safety and | Joint Int Conf on | B & 7k # '1—,' b e RS 7?:'. fyraz= @b ;’:—VF "z
. e e E 4 IHHE 6T sk o OB
Computational Thermo- | Math Methods Hk KA Bl BE
Fluid Dynamics Approaches. | and Supercom- Bl ER
puting in Nucl THERMAL-HYDRAULIC | 1993 Internatio- n FitE 3
Appl ANALYSES OF MOLTEN | nal High-Level I ek
- = oy s = GLASS IN A JOULE- | Radioactive KA =
A9 % BrPF L H 3 = | & 0 BA
;)J E~ AT FHH %mﬁ?hiz RS th HEATED MELTER Waste Manage-
IV, SEABFSES V-2 | Vol.35, Nob ment Conference
e e SIMULATION OF FRAC- | L T PIm ek
e = N s 5 . - TURE FLOW TO THE Golder Asso-| P.CWallman
5. ) A—=PT 73
MRS 277 | 727 s ! % KAMAISHI VALIDATION ciatesInc. | T.W.Doe
A N r— T No.89 . .
DRIFT W.SDershowitz
A two-surface cycloc plasti- | Nuclear Engi- " AHE B v < . o —
city model consistent with | neering and &Z@fﬂbﬁ“_r TS vea = L BE 6=
p s . > s BT B HARBAE OB
undamental stress-strain | Design i > e g
equations of the power-law re 7= e
type B
teEE Ty 7Y — b | TABBMED (@ L =E L
HIGH TEMPERATURE | Journal of " AT A = , N L
CHEMICAL REACTION | Nuclear HAZEIZ BT 2 KERIEME /~ 74— }:iﬁfé“é{ ,Eg#li i}\
OF Fe-Cr-Ni AND Fe-Cr | Materials aiadda ENL TS
CLADDING ALLOYS BY gL
Tc, i2 AND CsOH/Csl HHMS BT AL ~ULHE | BB 93 ” A
Effect of Nonproportional | Int. J Nucl Eng " AT %’%ﬁq?%g;*__ﬁk": U
Loading on Creep-Fatigue | Des HFE OLF =R S iz o
Properties of 304 Stainless e L OoURaHEEEwom | B b I Zm A
Steel at Low Strain Ranges AL 51T B R — SN EOE
Near Elastic Region. PNy 7 DFFRTRIOFE
o . - JHy—— — £ ZHIZ2WT
EEmEEEETAOBRE | PS5 EERFE " =k R
BFH77 > PisREER | eEke EE FFa FATF B | BFEadE | 0 B BX
H AT A~DIER HE  FAE Fogk > B FEBEF X —
MEkD >4 FORBON | 19928E AT | B =N fBiA TR T AUREALL | 22T LR
RETF N LEEHERS R e eELAe EE M <
— YA IR OB - BRkHESE | HDE—ER Hard Rock Laboratory | S FHE Sk " Kig HNE
t: (HRL) 5B
I EEEATR RGO L | BRI T KES ” I
Bk 7 T v 7 AGANE | 19934FEFIEEIH HRE #=—
1t S B Eis A

By R R

No.87

1993. 9



80 EE)

% K % ® R
% EA FEFAREY % % FEFHEED
BB K % & K %
MEEMRE N 2 4 > K3 | BARTRYES |8 #% BF A PR 2 T REREREO | ARSI | 8 % kI AT
BERIIE OBESE ] (19934 %25 Hng #— BHZE S 28 MG A HIE—ER
e vz mg | AEH B xE Kl <
At
YrFv—rar 7y A= | THUEREESE | B % BiE @258
AR5 DBEE EZoEA] B PPl Ek BHREBE7 725> 7 | A Lk Mk W T
Fea o w&E PrFr— 3 YRIKED A HJFE—ER
iz AL Kig  5F
A
Mgy « S E Tz | E30mBAEE | L TR OIE
& BRMA - WEIMMEER | R T Yy 83 TLD7 W~ F#gfEton/r ” " #hL T
DEAEHRAT Sl RE o ST H o BE
T EAE
SR SEBATRFIR | o SRBE e
—~BRSEDIES ., I, KEiE | BFRe
L EDEH— FRIER v 8350 E Lk F n ” EHiE B
EOBE R KR
STKET v —3 | 5SS [HRIEEE | 0 A A OBE R
T O 5 BRSPS AT WHEE | IR IER i
~CAEIz & 2188 BHMN B
B & UEIHT — i BT ER S A LB " ” KiE EH
. ) - (1) TR —BR
TNt =T LOFE s | TRTF %L R " H =3 SRR — B "
B ] sadme Tl s
Current Statu§ and Fuﬁure Inte}’national » ‘.%‘1?3 i R O MR T o ” » R 1%
Plan of Uranium Enrich- | Enrichment BRAREFE—RR IR BT M EH(2) e
ment Technology Develop- | Conference (-3 E S iy
ment in PNC BRI v R R " ” HEE 2
N 2y B 7Y AT LD ok EH
High Power CW Linac in | 1993 Partial " & fR— Fm AN
PNC Accelerator £ JoHK oy ar g
N =0 TR i
Conference LA |73
fis ERREFER <R LB ” ” BYBL —Bb
#(2) N #HS
WBRIZBITE 7+ — AT | BB " = S — Eﬁhi Zs
v HAEOSEEICET 253 | SE8EFIER A E=:S ) ) i
# (ID #=e BE HE
- — o — - ATV REIIBT 222 |HAERB%2S |8 # EE A
??buxﬁ%ﬁﬁ#&a#ﬁﬂ— R E " J{I%‘X i% b FIREEIEO A o b | 19935 H = =mN &
FQAD-LINACO RIS il — 5 & VBT T
B & 207 s
BRI ER  No.87 1993. 9



JEE) 8l

WiSEF - RAFHE

FEHRS5ELRLY 6 AOBICERE L UABSI NIRRT - RAFRERDLENTH S,

E M BERES | BERFAR % 85 » %, W 1 £

s B 1748246 5 3. 25 DS URBEARESES L UCDER

(& B 1768024 5. 6 11 T2 FEALY b

O 1746066 5. 3. 25 WEHEHBEIRE T « Ly —FE

o F 1673328 4, 6. 12 BRARESERREBE Y FRABRED & 4 58
(5. 3. 22)

¥ W 1748297 5. 3. 25 TTN) L FUANBF YT L—(FVER

¥ 1759264 5. 5. 20 ENERIRTIFBRFEEE

¥ 1635586 4. 1. 20 D52 H & U7 Yy BROSBEENTE AZFAERE YRR
(5. 3. 22)

LS 1759288 5. 5 20 T ARROREHIT R

% 1748206 5. 3. 25 ZIBTEXREMIRHER

[ B 1755031 5. 4,23 &2 o RIEARBRER

¥ ¥ 1750366 5. 4, 8 SR OSRREICIRT S N B

W 1748584 5. 4. 8 BYHEEBRALBSROBELSN—CT R RS JUEKE

#HF 1745194 5. 3,25 | A A—=ST 7 AN [ ]

(&3 B 1724889 4, 12, 24 BENMERS L U enBEHE ZEFMMRE HH

H ¥ 1747168 5. 3. 25 4 RIAFRIEE SEETEME G

R 1757101 5. 4. 23 v =T —% RAEE &

[ 1751242 5. 4. 8 3L FURHER. WAHER. IHE GHEY 12 0k ORESRER AT E HF

L 1729715 5. 1. 29 EEROEIR AR EEE =EFT|RME KT

4% F 1751244 5 4, 8 VA 7 ORDEIEERER FHBBID L HH

RS 1910913 4. 6. 11 ¥ s AFETHER & ) F555HE
(5. 4. 19)

RAHTR 1923328 4. 8 7 IS RIBERE BNBBEETRML ) ok
(5. 4. 19)

R ES 1868906 3. 10, 24 & IR A R S HI AR AN BEESTREHT

MR 1958768 5 3. 24 2T O BB SEYTIT VR BRRRAMLAR

AR 1968265 5 5 28 2T Fx BN SEEET R 3LE

BAfE | 1968266 | 5. 5 28 | Rz 5% | B sEEE T s h

KRR 1968267 5. 5 28 R Z A SBEETRME H£H

ENGEES 1960989 5 4. 12 H S RIBRUE B SBEE TR 7

* 55 0189373 1993, 2. |17 | Werkwijze Voor Het Verzegelen Van Een Object

A S 3337883 1993. I. 7| Doppelzylinder-Umschaltventil zum Ermitteln und Lokalisieren von Fehlerhaften Kernbrennstoffelementen
TIrR 8616996 1992, 12. 4 | Procede pour determiner ‘Ie rapport oxygene/metal dans un oxyde utifise comme combustible nucleaire
7SR 8704543 1992, 9, |1 | Procede pour Recuperer Separement de L.'uranium et de L'acide Fluorhydrique a Partir d'un Liquide Residuaire
Contenant de L'uranium

TR 8717703 1992, 10, 9| Procede de fabrication d oxydes d uranium

h 1314683 1993, 3, 24| Process for Preparation of Uranium Tetrafluoride

TAYH 5185104 1993, 2. 9| Method of Treatment of High-Level Radioactive Waste

F—RFZYT] 0628468 1993, I, 22 | Method of Treatment of High-Level Radioactive Waste

FAYR 5200588 1993. 4. 6| Microwave Heating Apparatus

FTXAYR 5183652 1993, 2. 2| Radioactive Catalyst and Oxidation-Reduction Method and Apparatus Using Same

TSR 8502311 1992, 4, 30 | Procede De Solidification D’Un Solvant Radioactiz Residuaire ®WasvL. BRES VHERE

BATRER  No.87 1993. 9



82 EB

W HET - ERFERBN

[REESESHLERE]
(45355516356015)

1. FEHOER

R I RESE DM TH ZWAREIE S L ) T LD
HALEE (2— L F P20 7) &, wEIC L DN
THERME A 2T 4 FITEDIEL T
Lo BHEA Y 2T 4 NZITA)RE) 0T
o T, EBAFREL0. 3anfEE DM L DIZER L 7L
Tz, ZDee, T ZRBICHEL CH
DHELEE, INAOEEICL)EHICE L WEA
DHELYD, BAEFELLBEND D -T2,

AT, TOLUBELETIA v 2T 4 NF
ThH->T, BAZEKRT ZHAELIZ . »OBAE
L7z ) OPFYHEARF M ARIELZ L 2 HIY
IZAES L7z,

2. FREOAHE
LRSI, AD/ X2 5lAL.
BAFSOTHICWT T 5 MICwEIS L. Blisd st
By 5, WAESREE., e LhiciEt 2%, O
Ay a7 4 Z 5l LFHAL. Bk
WARGIBIE A v a2 7 4 W DFGBZERIT sz |k
FAVH 6 AL THO , ANV T P LREND,
Aw a7 4 50k, IERERD Y > — 7T
L 72 E R ER L, IEXERORL 3
ISR O S AR ZEB Lo £ Bz Ehd

o

2
. — TJ¥.\ BitsE
r 1
&l —

gt
1
| Awzazansg
-—'___/5
%
e

2\

- o=

B No.87

bET VB, DT 2 —TDUHE 8 & 45 9 7ot
MLTEREE NS Z L0k ). 2EOMOBIC I
LATZERERL T B,

3. BHEEmR .
AFEHOWASBIFLIEEIZ, A v 274 LF
ZFBEME LT 20T, KRN SRS
RTE&, BEIFE, BADPDLWZ E0b, BA
IR ZAZEZMZ 22 05T 3, /2. 44
Y2 —7MIrEES T BD T, HATHER:Y
D DIEEERES AR TE, EEE 2207 T 3
ZENFTEDL, E5IT, GOV 2 —T OB E S
WAKEL CEEBEENDLZ &5, ZEOSHEOM
WL AZEB»TE, NpEEES K& T
&, POPELMZ LI D TELESRRELT
Wb,
ERBEFTII. SEERS [ o =R
SINTBH, BEHD X v 27 4 LFICEUE.
PERDFE—~Fikn L D & H~TH 5 45 0 Ty
BEIEZB L. 2 OMELIBERICHELTWwa, Lz
o T & D/NELTHERED B WK S B b 3E & e
BET T2 B & L bic. BHVEL L 5D THEWE
DT L BRI TH 5,

HEF - RAFERNT OV TOMAEE
BNIF - BB EER
BB AE HmmhE
5 (03) 3586—3311

1993. 9



By M% BOE 0 1993. 9 No. 87
PS4 9 ARAT
©1993 POWER REACTOR AND NUCLEAR FUEL
DEVELOPMENT CORPORATION

moE AT BN - BRRBAIREEM
Bt I8 PlrE R
AR RI1-9-13
(Za%E ) T107
Tel. 03 (3586) 331149

2] Bl #kRett SRARHR
FRORERTACH DX FTHT 1-8-13




Abstracts (PNC Technical Review)

Study on Creep-Fatigue Failure Mechanism and Life Evaluation for
Stainless Steels

Yusaku Wada Kazumi Aoto  Fumiyoshi Ueno
PNC Technical Review No. 87 p.19—33 (1993)

For the achievement of high reliability on long-term extrapolation of creep-fatigue life, failure
mechanism was investigated for Type 304 stainless steel, and it is clarified that creep damage is
related to metallographical influence such as grain boundary sliding, creep cavity nucleation and
growth. Then on the basis of ductility exhaustion rule, primary creep strain could be recoverable
in cyclic loading and the conventional estimation would give excessive damage. If secondary
creep deformation is dominant for grain boundary sliding, both of creep rupture and creep-
fatigue failure can be represented by unified ductility criterion, and the rule on stress basis which
are practically used in engineering applications can be derived. The evaluation method proposed
by PNC gives good prediction and reliable extrapolation results to long time test data. It is in
prospect that the rationalization of evaluation procedures in present structural design guide and
the application to 316FR stainless steel are achievable.

Key Words: Austenitic Stainless Steel, Creep-Fatigue, Creep Damage, Creep Cavity, Linear
Damage Rule, Life Fraction, Ductility Exhaustion, Elevated Temperature
Structural Design, Grain Boundary Sliding, Crystal Deformation.

Fuel Design Method for Demonstration ATR

Shinichi Uematsu Yasuo Nakajima Keiichi Kikuchi
Tomoyuki Abe Mitsuo Matsumoto
PNC Technical Review No. 87 p.53—61 (1993)

The design work of MOX fuel for Demonstration ATR (Advanced Thermal Reactor) has
been carried out under the agreement between the Electric Power Development Company
(EPDC) and the Power Reactor and Nuclear Fuel Development Corporation (PNC). The fuel
design method used here is based on that for Prototype ATR “Fugen”. The method has also
been improved by applying the current knowledge from the fuel irradiation test data,

The validity of the method has been comfirmed by the good performance of MOX fuels used
in “Fugen”. In this paper the outline of the method is introduced.

Key Words: ATR, MOX, Fuel Design, Fuel Behavior, ATFUEL, FP Gas.

Application of Geophysical Methods to the Exploration for Blind
Deposits
—Discovery of the Andrew Lake Deposit, Northwest Territories,
Canada—

Yoshimasa lida Ken Hasegawa Naotaka Shigeta
PNC Technical Review No. 87 p.34—44 (1993)

Recent progress in the use of geophysical exploration techniques for unconformity-related
uranium deposits in the northeastern part of the Thelon basin, Northwest Territories, Canada, is
summarized using exploration case histories including the discovery of Andrew Lake deposit. It
has been demonstrated that altered zones that accompany mineralization are detectable as low
resistivity anomalies and low gravity anomalies by airborne resistivity and ground VLF-
resistivity methods and gravity survey. The application of these methods has made an efficient
search for blind deposits possible. A geophysical model for alteration zones has been established
based on a relationship between petrologic zonation of the altered rocks and their physical
properties, which can be utilized for evaluation of geophysical anomalies.

Key Words: Airborne Resistivity Survey, VLF-Resistivity Survey, Gravity Survey,
Unconformity-Related Uranium Deposit, Hydrothermal Alteration, Alteration
Zoning, Sericitization, Desilication, Resistivity of Rocks, Density of Rocks,
Permafrost.

Measurement of Thermal Diffusivity of Liquid Uranium by Laser Flash
Method

Masahiro Haraguchi Munetaka Myochin Osamu Suto
Yoshihiro Shimazaki
PNC Technical Review No. 87 p.62—65 (1993)

The thermal diffusivities of liquid state at elevated temperature have been measured by
various methods, but the measurement of thermal diffusivity of liquid uranium has not been
reported because of its high corrosivity. Since laser flash method is no-contact method, it is
suitable for measuring the thermal diffusivity of corrosive materials. The thermal diffusivity of
liquid uranium melted in Y,0; crusible has been determined by laser flash method. The thermal
diffusivity a at the temperature range from 1150°C to 1200°C was expressed as follows.

a [em?/sec] = 3.37 X 107*T [°C] - 0.30

Key Words: Thermal Diffusivity, Liquid Uranium, High Corrosivity, Laser Flash Method,
No-Contact Method, Y,0, Crusible, Temparature Range.

Quantitative Analysis of Occluded Gases in Mixed Oxide Fuel Pellets
by High Temperature and Vacuum Extraction-Gas Chromatography

Toshiaki Hipama Shin-ichi Sugaya Junta Yamamoto
Katsuichiro Kamimura
PNC Technical Review No. 87 p.45—52 (1993)

We have developed a technique for the quantitative analysis of an occluded gases in the
sintered plutonium-uranium mixed oxide (MOX) fuel pellets.

The total volume of occluded gases in MOX pellet was determined using a high temperature
and vacuum extraction system. The extracted gases were transferred into a special gas sampler
by the McLeod gauge and their gas components were analyzed using the gas chromatography
technique. Hydrogen, oxygen, nitrogen, methane, carbondioxide and carbonmonoxide were
detected in the extracted gases.

Relative standard deviation (n=10) were 1.0, 3.4, 0.6, 1.0, 1.4, 0.8 and 0.9% for hydrogen,
oxygen, nitrogen, methane, carbondioxide, carbonmonoxide and ethane, respectively. The time
required for one determination is less than one hour.

Key Words: Quantitative Analysis, Occluded Gases, MOX, Vacuum Extraction, McLeod
Gauge, Gas Chromatography.

Outline and Results of Study on Excavation Response of Rock Mass
around Shaft in Shaft Excavation Effects Project

Kozo Sugihara Hiroya Matsui  Toshinori Sato
PNC Technical Review No. 87 p.66—70 (1993)

A shaft, with a diameter of 6m and a depth of 150m, has been newly excavated in

sedimentary rock and excavation response of rock mass around the shaft has been measured
and analyzed. Excavation response has been evaluated based on the results of measurement of
rock mass movement, such as displacement and strain, and change of rock property, such as
deformability and permeability. This study indicates that rock property has been changed with
in about 1m from the shaft wall, and rock mass movement and property change has been
influenced by rock facies, fracture and re-distributed stress. The relation between property
change and these factors is remained to be evaluated in future study.

Key Words: Shaft Excavation, Excavation Response, In-Situ Measurement, Deformability,
Permeability, Displacement, Strain, Fracture, Sedimentary Rock.



Compilation of Reflection Spectrum for Rocks in Uranium
Exploration Area

Akiko Yamagishi Kaoru Koide Hiroaki Wada
PNC Technical Review No. 87 p.71—-75 (1993)

It is one of our projects to develop and utilize remote sensing technique in uranium

exploration fields. The research now is focused on how to extract data of the target rocks (i.e.
rocks of uranium mineralized zone or those of appearing near the zone) from remote sensing
data in order for us to find the exact area where to be explored. If this mehtod is accomplished,
there is no doubt that a more cost and time effective exploration is assured.

Since remote sensing data contains various information of earth surface, it should have rock
characteristics information at the surface. Therefore if we can pick up rock characteristics from
the remote sensing data by comparing the reflection spectra data of rocks, which represent rock
characteristics, we can know what kind of lithology is on the surface from the air or the space.
To realize this, it is necessary to collect reflection spectra of various rocks from the exploration
fields.

To this end, we have collected rock samples from our uranium exploration fields in Australia
in 1989 and 1990, and measurement of reflection spectrum of each rock has been done. The
compilation of the reflection spectra of rocks have been completed as the “Refection Spectrum
Data Catalogue” whose contents will be introduced in this report.

Key Words: Remote Sensing Data, Image Processing, Reflection Spectrum, Spectral Band,
Exploration, Uranium Mineralization, Blind Deposit, Uncomformity Related
Deposit.
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