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LBEBR{L~v vy } OHE

Fuel

Material
Shape
Dimension

Diameter

Height

Fuel column length
PuO2 content
U-235 enrichment
Density

o/M

Released gas amount (including H20)

Isotopic composition of Plutonium

Date of analysis 13,11, '70

Tmpurities

Al

Cd
C1l
Cr

Fe
Mg

Ni

< 500 ppm
< 20
<150
< 20
< 25
< 500
< 25
< 500
< 25
< 200
< 500

Pu-2138
Pu-2139
Pu-240
Pu-241
Pu-242

Pu0,-U0

2

2

Solid pellet

5.40 + 0,05 mm

10 mm

320 + 3 mm

20 +*
65.0
85 +
1.96

lo’f

+
2

*

IO
0.5 w/o
% T.D

2,00

<150 # 1/g Fuel

0.62+0.01 %
75.28 £ 0.06
14.39+ 0,04
8.32+0.02
1.39+0.01
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v < 200
Total of Cu, Zn, Si 600 ppm
Total of Ag, Mn, Mo, Pb, Sn 200 ppm
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21 "Mixed oxide pellet

Fabrication flow sheet of mixed oxide pellet is shown

in Fig. 2.1.

2.1.1 Sampling

(1) Lot size
Lot size of mechanical blended powder 3,000 g
Lot size of pressing and sintering 500 g
(2) Three powder samples shall be taken out at random
from UO2 powder lot and PuO2 powder lot for mass-
spectrometric amnalysis of isotopic ratic.

(3) Pellets shall be taken out at random from each

sintered lot for following examinations.

(i) Plutonium contact 2 pellets
(ii) Impurity (spectroscopy) 1 pellet
(iii) Impurity (chemical analysis) 6 pellets
(iv) Amount of gas released 4 pellets
(v) 0/M ratio 3 pellets
(vi) Ceramography, autoradiography,

and X-ray diffraction 2 pellets

(4) When centerless grinding is necessary, four pellets
shall be taken again after centerlessgrinding for

determination of total gas release.

2.1.2 Inspection

(l) Isotopic composgition of uranium and plutonium
(i) Uranium
Isotopic composition of uranium shall be
determined by mass-spectrometry. The Nuclide
Analysis Associate 12-90-5u Mass-spectrometer

shall be used. Precisions are as fcllows;

Atomic % or U isotope Relative precision
5 100 0.05 %
1 5 0.1
0.1 1 0.2 2
0.1 5
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(ii)

Plutonium
The Nuclide Analysis Associated 12-90-SU Mass-
spectrometer with glove box shall be used.

Precisions are as follows;

Atomic % of Pu isotope Relative precision
90 0.1
5 90 0.2
1 5 1
0.1 1 2 5
0.1 5

(2) Chemical analysis

(1)

(ii)

Plutonium content

Plutonium content in (Pu, U) O2 mixed oxide
shall be determined by potentiometric titration
method. The coefficient of variation for
determination of 15 mg plutonium is 0,7 %.
Impurities

Concentration of metallic impurities shall be
determined by spectrochemical analysis. JTon-
exchange separation and direct current arc
exciting method shall be used.

Carbon content shall be determined by the
coulometric method. YANACO carbon analyzer
TYPE-CC-12 shall be used.

Nitrogen in (Pu,U) 0, shall be determined by
Kjeldahl's method.

Fluorine shall be analyzed by pyrchydrolysis

and photometric method.

(3) Amount of gas released

(1)

(ii)

The moisture shall be measured by CEC solid
moisture analyzer TYPE 26-3214A, at 50000.

The minimum detection is 0.2 microgram.

The error is 5 micrograms, when the 20
micrograms water are measured.

The released gas shall be measured by means of

vacuum extraction method. The crucible is made
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of molybdenum metal, The including gas in the
pellet shall be extracted at 1,700°C, for 30
minutes and measured by Mcleod gauge.

(iii) Total gas released shall be caleéulated by
S.T.P. conversion for both of noisture and

released gas.

(4) 0O/M ratio
The 0/M ratio of the pellet shall be determined by
thermogravimetric method. The error is 0,005, when

two gram sample is used.

(5) Dimension and density
The diameter, height and weight of all finhished
pellets shall be measured for geometrieal density
determination. Geometrical density shall be
calculated up to the order of 0.01 g/cmg,

(i) Diameter

Diameter shall be tieasured
c)- by using blade micrometer at
the mid point of the pellet,

(® - @ two direction)

(ii) Height
Height shall be measured by using blade micro-
meter at the central point of the pellet.

(iii) Weight
Weight of pellet shall be measured to the
order of 0,001 g.

(6) X-ray diffraction

(i) The pellet shall be mounted in a resin, then
examined by the diffractometer. Lattice
constant and it's standard deviation shall be
determined from reflections of eight peaks in
the backward reflection region.

(ii) Theoretical density shall be calculated from
lattice constant which calibrated by O/M ratio,
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(iii)

and igotopic ratio of the plutonium and uranium.
Reflection line-profile of (620) plane shall

be taken digitally by step scammning to evaluate
number of phase and percentage of the U02
phase. A computer code shall be used to

estimste the percentage of the U0, phase.

2

(7) Micrography

(1)

(ii)

Ceramography

The pellet mounted in the phenol resin shall

be ground, polished with diamonds paste (1/4 )
finally, and then observed with photomicroscope.
After observation of polished surface, pellet
shall be etched by cathodic vacuum etcher,.
Microphotographs shall be taken again.
Alpha-autoradiograph

The surface of pellet mounted in phenol resin
shall be decontaminated by ultrasonic vibration.
And the specimen shall be put on the intro-
cellulose film, Then traces of alpha-track
shall be etched by sodium hydroxide, and

observed with photomicroscope.
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Pelletizing flow sheet and Sampling position

Pu02 Powder E.UO2 Powder

TIsotopic
Blending ———wea[composition
. for Pu, U

Binder Addition

Pressing

Pre-Sintering

Sintering

Grinding

Drying

/Tmpurities,
Contained gas,
PuO2 content,

0/M Ratio,

Fuel density,
X—ray diffraction,
\Micrography

Inspection

Finished Pellet

Fig. 2.1 Pelletizing flow sheet (Mechanical Blending)

and Sampling position



%21 B & B % R R &
1 TEAE~Nv, bBE (1) 24— 1 10HH4
2. HHEEEHE 3 ® = 73 4.7H & 5 H % 6. § H & 7. T—2AHTARE 8. AT | 0. 308
1. EHZA AEEEREE StEAEEE
2. o
1) PudAEE | ek 3r Aot =, b
ErA
E'ﬁ'ﬁ =R N Y
HlEfE
2 UsH#m 4 2o M
HlE
3 Tt Pu+V—=2 L LTETHEK | 15/ Lot| 2) ROTMEERL T 2, b CD
LR EEE B, THB L&, M pom— HlENE
AL 500 Al
B 20
o 150
Ca 80
Cd 20
ce 25
Cr 500
F 25
Mg 25
N 200
Na 500
Ni 500

v 200

12-71l-178NZ



2. SHEHER 30 = B 4 A 5. # % 6 B B 7. F—2ANRE 8ANER | O.R&EE
Cut+Zr+8i+¥Fi 600
AgtMo+Mo+Pb
+8n 200
Fe 500
o, bR CcDh
BAME
HEE B
4) O/Mlk micBTERE 3011-0M| 34 1.96-200
5) T 17000 307-oREBEBFEIM " 100p#£/g(STP)
BT L 5,
6 K & 3500 N, #=fiPeiKkL 3 30ppm BT

Blzg + 2o

1é~F.~T1¥8NZ



71—

1 TRERS~<v, MRE () HERR 1048
2. MHEBEBER 3. Al F % 4.5 3 5. # 6. & B & 7. F—FANAE BATIA | 0.EERIHE
1. #A#EZEA
2. A =y b, BELG, FHE, = OMR
1) Pux®y b| Pu R « H4 OFESHEE HREy. BOpMLLT By bE, 2K FEE
G PuQ,—TU0,~<v, bD | 241Lot
Pu SRl ( ad— b 5
A5 7iE)
2) &MRE F. PuO, —UOQ, ~t, bR oy b, BEEL, K4 V| OMR .
73 e 784 VA, THHE | 24./1 Lot e, #ERE
i, #&h, BB U0, HIEE (EH)
3) X#gdhiw CEA 7FEB 1972 |#&K 25 b, FELG,
E. Pu0,—~U0Qy; <V, @ | 24/1Lot B FEE
B B ek ELk b
DDECSDECR-72—1014 uo; &

L2,

1¢—v.—-1P8NZ



ZNB41-T74-21

3 R F

31 ZmtusoBE _

Ry s v RERELTRUSAECLYBAL, ZXSBEFECHREMTI L9 0%E
Y7 vENAELKKEEE L CE-RATRLY 7 vERS LTEEEL2FAR LSO
EHEHLEZ. BEERBRR 7IAFy /BB TCT A IFFA— A EFBLTHEED 90% EUO,
EFRARVO, DFE—AL i VBECLIVBIR A% (&, Pu0:¥, NUO.¥, EBUO.H -
RAMVZITCRELEEZEEH B )

Bt OUEEIE I 1 RCTRTETHID .

Fill1k HFEHUO: HoRE

90 #EUO, EHRUO,
A—%# =HSBEUEKK HEWEBLKK
i 90.05 %
UsHH 8764%  (873%8E ) 8783% (875%E )
0./U 2.05 (203207 ) 206 (203207 )
HFRE RS 45m’ g (305005 ) 34nf/g (305008 )
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90 % EUO, KM UO,
Sa <1 (< 15 ) 2 K 15)
F < 5 (< 50) < 10 < 15)
Cce <5 (< 20) < 10 < 20)
C 97 (<100) 20 (100)

‘3.2 ZEMLTILPoUABmE

CEMESAL 2 AR E L TR AEONUMECH LI VEBALESDEEHA LR, ZhitiE
F783% fissiledBRIEAL =T ALEDLNIBOTHDe E32F-HEETTo

#32k 838 mki 7 b= A (EHEXS, Pu 0.04)
A= NUMEC #
[ fiF & #8 R, Pu— 238 062 %
Pu— 239 7528
Pu— 240 1439
Pu— 241 832
Pu—242 139
Am 4800 ppm
PuEHEH 873 %
B # T &% 7.37 of /gm
i R B -
B ®E -
2o 7HE —
piid i -
T #id
Ag 1.9 ppm
AL <10
B 0.7
Ca 10
Cd <1
Cr 15
Cu 10
Fe 50
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CutZn+S 1 600 230 500
AgtMn+Mo+Pb+Sn 200 130 130
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5 B &
5 -1 vy rOBEOER
Svy bDEEER, vy POTHE, EROAEBEEZACTKRO (5 -1 )& bt
LzDs OE% V5, |

100W
Dg = —m— e (5-1)
0.7854d” he

LT, Dsg ;i F%E(%T.D.)'
W 5 RuryboEE(g)
d ; SV orOERE (em)
h 5 vy btDOES (cm)
P HRTE, Pul: & 55%EU0: OEBEEL2 FN FN 1146 g'co,
10.89g/cc ELTPuO, BE20% TSV THENICHE L IZ[ET
11.00 g/cc
5-2 WEDLHE
85 L 2% T.D.
5 -3 WEHFOEREIEE » THEOHE

B M bERVERIC
n=>550FK | HH*%
B

818 eER
TOFCRK ENAT Bk
XM

o

n

<— 08 T &hid 2 @A ETH I -
1BTHhE

=y b bARAERIC
n=5050H 2%
B

e g
FOPRIRM ANAT RS
X EE1HABDPOTER
X, 0 X+ X #

oo e B3R A
LT T - s Rl

< 1ENE 2T 3ELLETHhE =
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5.40 + 0.05 mm

10 £ 2 mm
6 -3 REFHOERREIEHE - TEK OHE
6 -1, 6 -2 DO2VTLEHREL, ZRFNE6 -1, 6 -2%2ETHEDREHL
» bET S,

7 4% #®
7-1 RAHLHA
BREOZEI 7Y » PES 0 EOHEHRCTHELZ XYy b,
7-2 73597y b
WIREE T2 F 927 « €y b DD,
7 -3 HEABOBEREIERE TEHEOHE
7-3-1 T7-11@20T2, 7Y > r&EF 100 THELIZXVy bOHILL RFVE
—F2EF, LOAFYE-FE2EAVv, b2HEL, RIBEBRETCHERBEER R
FALUEDE DEABET 3,
7-3-2 7-2@20TE, ERBEEL T -22BET33 028K &7 3,
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Al & (1) 38 -72-02
1972 1.14
MEMO TO : ®E #
FROM : R
SUBJECT : S7VF 42— 2 BEH

EEwREE T2 CEALDITAREROZ LD
CC #mAREE, PRAR, EHREN, =ZBRAR, TR, K@, HB, EBEE)
B, f5, WA, BE, XM, R, BEZRE, BEERA

L % B TAREIHREE SHS
2 B B 18138 1530 ~ 1900
3 HiE#E
(CEA) Mr .Mas, Mr, Maurel, Mr. Bel, Mr. Grandjean.
(PNC) &HARER, MR, B, =@, B, £B @), K8, TE, &%,
BAR, B8, 95, M, 2R, A5
&A%
WEERE
(1) PuO; -UOQ, ®H—1#
@ XHRE
@) BMnEE
@ WEFEHA
B 73 vy e bUO,
6) HERE~FES
M FEA AGH
8 Z oifb
FI&ETHEER
LO PuO: -UC: DMK DOTOAEBIR, at-+3047574~T $ XEEH
WLk 3HETE, PNCOFaLFETI L, BL, WFRILTH XEBEHF
OFER, RFEUO: BE6>5 %0581, @Er s b I bhtvy b1 r28IR
LOEAGED, 7Y Tt OlUBRRICERT B LBUETH 3,
(PNC T, REZ IR CAAEELIZ, C E AR, 74 v 7 &4
RT3 )

e
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> bV T AT ERRES
600 ~ 650C 200 R in Na
EEHEEE
ABREI%T k3
Ef LD T &
EE
@ HBEUOE>520F50MIIMRRILEFEELLZHLETHY,
RBREARELLTERT 2 T
@ WIrHRRERIE PNC RIBESHLTL S BYIRANTE 5 5, REREED
TEHOBER, BREE L2, ZOHE, FESNIEZRHEY M 7 v CHLE
3 5 PNC E LTHHZET, (C E AORBRERE ~v .y P EFHEE
2BEMETHBETS )
@ BEUO; B5BUTOBGEEKEL, AIHRBRITETH 30
2 X®EEicks
@ BFEE
® {b¥E#HH (Stoichiometry)
® H oK
OHIEFEFELC>V TR, 77 YARX WV RBEIOAZFETHET 5, il
BREHEEDOHRANTE 6 5,
COREIEY, BFUO: B 5 $LAE»ESLHET 2,
30 IMMCEER, HHOBE TR EAKEEFEAL T > E DV, AL, BH
AEICOWTORER, REFE2BTETLETH S,
PNC @Rl RAIEZB 2 R THZ0T, @it » b X HEK
ST, 77 vARICHIE 2KET 5,
@ HWEBRIPNCILREETELIIZBICANTE S 5,
® MTERIRC E ATHHZA 3,
4 WE AR
150 n1/7g
DT L1,
b HAZVvrFalicELIZF S v » PUQ, 12
© FvraFEEEHEPT,
@ FP#A(Cs, Rb, - JDBEELLL, ETORYER L

95
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728 5.5 mm$ %
53mmp & F B,
6. FHERY-FRIL2LT Wire Wropping O Wire iHZ 360 E Ik 110
mm T L T L,
Wire DUERNE 2 A THERFCERE T L. BERTHADRH 33 0.2mm
ThwEbll, RAFEL THIRZELTIL LD 5,
T BRREYRTETAGHR, REEEEZBINED 7 7 vAMTT LY AT
—EV2ARORLIEREHE STHMET 2. (7 vTHFr —-TR3B )
8 % O f
O v7VIEEEIZ65% T3, Hod Power DI ERKR % PNCRELT 3,
B#E 480 ~ 483 Wi T 3 EHET 2,
@& #»7erAEE, 19+ 004
® Contract, AppendixIl, II. 1 D Micrography (% Ceramography
DLET, 2BERLTENTITH S,

il SsEBREAEL, BroEsdoboRAdR (14H) EHT I 0,
1TH@E) 727 vAllEDBESHEAOID>OER LT, ERETECERLTE 50
ER

© ERELE~DBHE
7777 4 ~FARAOLTHLA O MELEEOCEKE ] KOVTOER 2Fic AN TiZi0W
TLx I
T ERARY, AR EEORMNEDOLNEE £ CHFTH - T, 20740 b IcEEk ok
MeEBETE2E&ELLT,

—149—



ZNB841-T4-21

Al (0]
MEMO TO: & WK ( 3 FILE NO D-72-0U43
JOB NO 6931-01-01
FROM: I & ( J

DATE T2-1 —21

SUBJ ECT : 575 4 — 2 WBa
1Al 9B T&bHERORE

CC &HARMEK, BLRE, MER, ZHAR, RERR, BRFXRENA
A, KH, B8, BK, MR, K, KB, BE, €K, &5 (H)

fEEmi 7
. UO, BEG6S5%NRFEX, FBROERF: b,
2. BEEOMEE, 5P TES B E2ATCHELNY S FECHE I TTA
5o

Baix ? _
L BostEeH LEFIER - EIIEAYRH T 5.

s &
HATME, KORE, =@RE =WERN BEREN, S8OK, AR, KM,
wE, X, KB (%), TE

H K 47£1H19H, AM. 1000~1200
5 W k=

HAREROE 0
L 65 %0EMmECELT
QO 1A22B(E)ECRBREARTETIDILIEH»OFBREERT S,
@2 1H1 9HCHER>THE, BHEEE65%L05FCRETDLEOHE (EZE)
' BHoldT, ZORCHRET Do
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2 BEAr Y. —ARELT

1) BEHeBELT, 5%LEE, 5FUTOZENRVy FERETITET, Arva
_LEBEL, BEFR TS BOBE (L etc) dEEL, 1H24 B0
Start 2 LTEH&ELBF-THADo

@ Fhbb, 5%L ko Sample % CEACK-THZETest ®F7T0,

AR ERBHTITFE.

GoLZbE®D

fALNO GO DBESEZT5 %A TSample 3BFHE LTCHBLLWIERTH S0
TOERATEMSAL e JORET 8E - REEECRB I TS,
@) A7 —AFERESEERE Ao ,
@ ZoBERy L. —ARHELELIREECLT, EBREELETCHD T, R -7
FSvEERLD

3. O

) BEHBITZE6201COVTIND,

Report it ElE b330 6 201 L6931 0HACREREINDIZLIERDo
2 e 72 EHLIEHI2DWTEER L.
D-—71—-356KEHA3,

—151~



ZN841-T4-21

TIwb= g ABRBEE —BHARED
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Records for recovery work of centerlessgrinder at PFDL

EfEEEE b R B B
w5 & M K ¥
F & {&
2 R i
& & &
| A mOH

19734 7A19d ~ 197348 A30H

BWE CHLE L BBOBEFECHLCBIER 2SRORLL {fEEosE L
T 5, ‘
A=y AREE 1FHRBER-125 KWHEINTVEEVRE VAL TS v~ 6
BELU, CORERIR7m -7y 7ARKIEMNINTE Y, RfEEREaINTHE
TEMG, BEFERELTIm—FE 7 ARTHEDRTREL S Do, D
1c®, THHOFEVBRINILE>»REBBHZ LEA NI,

COREER, £ VE VR T v X - OERFEORBIROVT, FEEZDORL
EPEDETEABIRI IO EDTH 3,
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EIBRER- 125 D GP-8 KL vaVAZSL v A —PHBBINTIS -,

CORVYAEVAZIA vE—3 AN 41 ERFBEIN, ChETOIE ¥ EASHRLpH
BTBOTHERASINTEZH, BBRA4T4 7 A 19 HiT Rapsodie-1. Pellet(5.45 + 0.05
mm¢) ZHEF, BRAT -~V FPFERTTHED, HRR=2vE 2 bh s —ADXT ) v
FHPHERL, mq~ADBEELEL Kalzlzdit, 24 v yi<AL B RRLIZC EiITE
5%®Tmoto%CTm4-»%%ﬁbufb,479vﬁ%§ﬁbf@@b,c®agﬁ
HET, LOMGOEER ., RETEEZR 512,

2-1 Y EVAIFL & —
ENGEL BERG. INC
SYRCUSE.N. Y

STYLE 671
SERIAL NO SE146
2 -2 FRGA

fedg, 77—V —&k&, AA3F, FI4-—, ~¥3i, Kove~, /FR, v2A
EoFsy—o, Eviey, b, RAVYF, H—t, 2FF, ~"v<—, T 19
N—A = T o -1
2-3 F IR
1) AEER 1 — a0y
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2-3 F IE

i) ARELE g —AEBOLHE
D AA—Fab (27 )2RONAL 55 ~2ETL,
SAh o THM L. (Bh@~A b7 — ) -

DT PO THE )

V—@:mﬁ' ( @:w}rw—»
\

1 A b
FREE R b

B b

D b BT - — B ¢

T —HhA =Rl Y, AMEET ) —OEICHEREL

AH, LLAEE &L 2 ITHITTL 3,
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@ ve7briL7IvIREFITE,

75 vt AN RE ANTEE ( ~v~<~THl
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7 bREEL, R ADMNEE AN, KEDBE
PROTHEAL, (ZOLEB_TI vy —
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6 7T v AL P TRHODT B,
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N

[ COBWE, v ADBEDT LYY Ih
B, CABEDC TANIC bag

i) ChuG-08 ikEE L CHET 3,
NORFUNLIBLUEZPNEROOTHBD, 7
753 v R ABEREL T8 TH 1 — A% AR,
Ev RS, b5 HOBMEBERY 213 50 SUEH | COEEH65LHMERET
TEIL T 5, EMERLKDTITE, 7~V —%AN | YV -2A2ANTHL, HL
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Ll , 25Z3L0HOBH @D TEBLEUINE T 6L VRRIIRE o TET O BEDTIL
W ERE S,

fFE 1348 Box ITIEbN, 2 ~3ATIS HE» 512,
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