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Bituminization Test on High Alkaloid Ligquid Waste using Small Extruder *
Abstract

1. Preface

When low active liquid wastes generating from reprocessing plants are
bituminized at bituminization technology development facilities, the
present pH 9 - 10 will be increased to about 2 N by the chemical
pre-treatment method. In order to check problems affecting such
bituminization under this alkali concentration, and the limit value of the
alkali concentration for the bituminization, JGC has conducted

bituminization test.

2. Testing method

JGC has confirmed the operating performances (foaming property, fluidity,
decontamination factor, etc.) of the bituminization unit (extruder) using
the chemical simulated liquid waste of low active liguid waste (low active
concentrated ligquid waste and No. 3 low active evaporator concentrated
liguid waste) generated from reprocesging plants, and has produced and
analyzed bituminized products for coliecting their quality control data
(on general properties, water resistivity, thermal properties, etc.)., In
this test, JGC has observed the cross~sectional view of bituminized

products.

3. Results

1) Where the alkali concentration of ligquid waste is low (NaOH 0.01 N,
pH = 11.5), the foaming phenomenon is not recognized and better £luid

products are obtained in any of the following cases, 5/B = 30/70,
40/60 and 50/50.

2) The higher the alkali concentration of liquid waste (NaOH 0.1N, pH =

12.5 or more) and concentration of solids, the more the foaming
phenomenon is observed and the worse the fluidity becomes.



3)

4)

Regarding the water resistivity of the products, the weight change of
the products has not been recognized at 30 days after immersion, and

the leaching rate of Nat is 1073 cm3/cm2.day or less.

JGC considers that it will be necessary to study the types of bitumen

and anti-foaming agent in the future.
This report covers the results of a research which JGC Corporation was

entrusted by Power Reactor & Nuclear Fuel Development Corporation to

conduct.
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TIRAbP—F— (RE) OBV, BREFTOATERZONS 3N, EEH
EILCERTIELFERIEOVTR, AEOMKEZABAZRUTVLOLE

z‘.ao



214 BEitHlo—mws
BRESEC XY BAELLAELKLO VT, —BUBERRET, ko
L OREETS.
AERHEWEHERROLSDTH 5,
EEEOMESERENE LTRERTJ I SRRK X3,

®H S 4 i %
(1) | kk=E JIS K2249 | "—VHEFARISICKTERE.
(2) | stAKE JIS K2207 |stABRFICX3, 25C,100e, 58,
(3) | &L | J1S8 K2207 | BRE,
(4) | &K= JIS K2275 |#vr vk,
(5) EBIRE —_— FrUvHimES &,

F-AKEEETRT,
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— R A E %
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B

¥

B B iR i

i E

$tAE

wiE=

sk®

B o R

JIS

JIS K-22489

JIs K—-220T1

JI1S K—-220T7

K-22175

NNR—FILETAE
MBEBLULAANEZLECADOHESSTITA
n, ROTKEZLEERILHLT, AHOLHE
REHBOURR I ZUROKDRINIHETH
HOoRMTHEB:2E - TRD 3,

§rAEIRE D :
5CIKR-ERIC, WEI02D8H 5 BT
KEAT IR EMET 3.

BRE:
ERZBEABEETAL, KBXRZ U+
JyBPRAKELXR, RBOPRKRAED
B ( 3.5%0.05¢ . # 9.525mm) % E &,
ETEIOCKTEASIHENLLSE, ROEX
TEMINREOERCBO LS OREER
ET 5. |

#vvv#mfﬁ:
ABCFrrvyEMAThAERBL, REER
K2V —-Ey cBHNBTHESYE, Fv1Lv
RFBVI7SRICERSI L. BEAEZHEK
BELHELTANTOKRS2HNT 5,

F v YHMBMES @K
BELX+FrvycTEBR-MBL, 0,452
YTV r I 4 i —KTCEREFEARS T

%a




2.1.5 EMLEoOR AR |
EREOBAKERBNEEES IUBHRBEORE, > RYBET 5,
BAERRAORRKHIE—-£BCESNABENS 2 BUAETE,
ﬁﬁ%?&mlAEAQUSﬂV?—VaV(m%$)£&Uwﬂé))&%
ﬂ¢ﬁ®ﬁ£)&%%ﬁéb.NUmEﬁazE—ﬂ—Ab&L.ﬁﬁmémﬁ
BEREEEE T 5,
(1) BmpEs
RY)F7edLYyBOlLFEH (Wy 2 2—-X8%e¢ X84mmd X 122mml ) I
5TOA# vRBMAE T50m L RML, BRELBRL, FHERES5 COERM
IKIX#Hd 5,
BEHEE, 3,7,14,2 $ICNEECEREENOBL, HEAkHERE
Ltk ERENTRGEL, BELESTLSR (a) & LTEET 5,
(M—M, )

a = X100 (%)
. MD

M. @ BENOBAKROEKRER (g

M : EREOBRREOEREE (g)

SoKR, ABRRE BRES%T.

BRKOZRRTDEL,

(2) Bmi

BRBHELFRORMAELT 2,
BEBAEE, 1,2,3,4,7,14,21 3XUNEECBAREEMOKUL, BERARES
BRAKOBRNAETS,

BRARENRZEECZRTE, BRLABNATONa’ BELAEL.
KRI LAt - CRIE (Rn) £R® 5.

an/A,

Rn= ' Ced/cd - day )
(F/V) tn

an cBEKOMOBABMBCERLAAFY (Nat ) Of (g)
A, (1 BYcERARIaThii2y (NaT) or (g)
F o BSOS EESN Ced)



v o gREoER | (o)
th EBRAKORDBIEE (day )
(AEEXOXROAER T TOHM)
BEAkhcBHLidty (Nat )i, JIS K-0101%%52
LTRTFEAEEER IS T 3,
RRTERNARCIBOBRLOBRTRET S,
2.1.6 Efbikommalr
BoNnAkBELEIE ODWTRERAZTHARET 5,
HMERBRENRE LTTRORELERT 5,

A E : 10mg

REHE : 1 0 T/ nin

BES :  AIR

BuEE :  600T

mE#EE  :  T—Af, Oy

EARE  : ERER () B REARERER

217 BEGOWERE
TAZ 7V FPELEK2WCTORTFENESERELLTRET 2. BEHE®

HTROSBERAET 3.
# & : TA7 oy rBELE
MEBE  :  5~25KV
sEEE  : 508
EEBE :  OUMEEETIENS (S—415 )

BIUS -1 BHIZFIAF VAT A



2.2
2.2.1

HBERBIUER

BB EE

(1) r 22 KB LTCREFNS

Py OEBHIX, BESHA (ON-OF FHAR, Zake) cE2E+ 28
EEHCIDETEEZION3N, M7 0RRERKORBBICASCE
BERT B,

ERSRERABWIRIE P A7 BRERL, EFhid v BRRST 2HER
ERTH, EHZOLORMEL, 2ENKBERELEIETH L EEZ 5
n3 (X-5, M—1 BE) .

—F, MRz r—F—OREKICHE, BRLESCRETIRREED,
BEIELILDOFrF—A2R4yBRBIFOSNATHS,

EF-—r0BEK (HK) EErARNNCERBEOMIDS5 13 :2: 0
EUBEIUBENHEABEEBE LTRELL (ALK PEKELELT 3
B, TROCORERKBERDSER) .

LOLENSHBTZL5K, EETORMAKILTERBRLEOM (L&
) KT@BYORTHD, HEWE LCLRBCOATABT 20K, #
AW 3.3: 3.3: 3.3: 0FEELTHLO>NBESHERALE (£—6,
TER) . ' |



F— 5

P EEE
CASE Na S/B TRZrnt FryZEEth
1 307170 R8540 10~12 %
2 1060 | 11~12 %
3 | 5050 l 11~12 %
4 30770 ! 11~13 %
5 40.760 l 12~13 %
6 50750 ! 12~17 %
T 307170 L 11~13 %
8 40./60 ! 11~13 %
9 50,750 ! 12~14 %
10 30/170 ! 11~13 %
11 40760 ! 12~14 %
12 5050 ! 12~14 %
13 30770 ! 12~13 %
14 40760 l 11~14 %




M

= B

[N

30

25

20

15

10

prprbppipbln]

CASE No

B]— 1 L REBERKO bILYEED




#£-6 EEFHE

CASE Mo | S/B| 727> wo@ B E 2 W
| S Ry ( © )
> b
(ke/hr){{ £ /h1) D~ 1| D=2 | D=3 | D—4 | IO
1 |30/70| R85.740| T7.47] 6.9 135 130 160 180 140
2 j40s60| | 4,80 6.9 | 135 | 130 | 160 | 180 | 140
3 5050 4.80| 10.35| 140 135 160 180 140
4 |37 | .47 6.8 135 130 160 180 140
5 |40-60| § 4.80 7.9 120 120 164 180 140
6 |[s5050] | 4.80) 11.35| 135 130 160 180 140
7 {30/70] | 7.47] 8.9 130 115 160 180 140
8 40760 ! 5.501 9.1 125 120 170 180 140
9 15050 | 3.67| -9.1 125 120 170 180 140
10 {30770 | 5.69| 6.36| 115 110 170 180 140
11 4060 | 3.66| 6.86| 115 110 170 180 140
12 fs50750) | 3.40 | 9.6 115 110 170 180 140
13 (30770 | 5.69| 6.66| 120 115 | 170 180 140
14 |40760| 3.66| 7.26| 120 115 170 180 140
15 {50750f | R %
16 | 3070 { !
17 40760 | !
18 | 5050 | l




#£-7 HERER
CASE Mo | S/B| 727y | EkS @ w &
| ! (2 /hr)

(¢ /hr)l D-1| D-2| D-3|{ D-4| D-1| D-2| D-3| D-4
1 {30770 R85.740| 5.6 | 6.1{ 2.7| 0.9 0.3| 3.4} 1.5| 0.5| 0.2
2 |40-60] I 5.8 | 7.2] 2.0] 0.7} 0.2] 42| 1.1| 0.4 0.1
3 |5050| i 7.9 | 7.1) 1.8| 1.0§ 0.1| 5.6| 1.4| 0.8} 0.1
4 jsos10) L 5.6 | 7.1 1.8] 0.9 0.2| 40| 1.0| 0.5| 0.1
5 (40760 | 6.6 | 4.4 4.1| 1.5 0| 2.9| 2.7| 1.0 0
5 |so50| | 9.0 | 3.8| 40| 2.0f 0.2| 2.4| 3.6] 1.8] 0.2
7 |3%/70] | 7.7 | 49| 3.0 1.8) 0.3] 3.8 2.3} 1.4 0.2
8 |40760| | 7.6 | 44| 8.9| 1.5| 0.2 33| 3.0} 1.1] 0.2
9 50750 ! 7.5 | 5.1} 3.1 1.7] 0.1¢ 3.8| 2.8} 1.3} 0.1
10 f30-7; | 53 | 43| 40| L5; 0.2] 2.3| 2.1| 0.8} 0.1
11 (40760 | 5.9 | 4.8 4.2 1.0 0| 2.8| 2.5( 0.6 0
12 [-50750] | 8.1 | s.2| 85| 3.2| 0.1] 2.6 2.8 236/ 0.1
13 |30/70) I 5.5 | 4.6] 8:8) 12| 0.4 2.5 2.1| 0.7] 0.2
14 40760 4 6.1 | 42] 4.2] 1.4] 0.2] 2.6| 2.6] 0.8| 0.1
15 |s0750] |
16 (30770] |
17 4060 !
18 5050 |




£-8 ELAEEORFEEES

F—21 (TiC-34)

F—2&2 (TiC-58)

F—a3 (TIC-TA)

F—2a44 (TIC-9A)

B BEEET %ﬁjﬂlt mEHRETC ZEmT RERBET EEmT RERET KEmc
1 135 137~153 130 150~154 160 169~172 180 183~188
2 135 | 137~158 130 149~154 160 173~171 180 184~188
3 140 143~157 135 146~148 160 165~170 180 184~188
4 135 137~150 130 152~154 160 171~175 180 183~188
D 120 127~131 120 141~144 164 167~171 180 184~189
6 135 138~149 130 140~144 160 162~173 180 184~191
1 130 131~153 115 143~151 160 163~170 180 184~189
8 125 128~132 12¢ 138~140 170 172~177 180 183~188
9 125 127~145 120 137~144 170 171~178 180 183~187
10 115 125~131 110 147~150 170 171~1177 180 182~187
11 115 130~135 110 145~147 170 174~177 180 186~187
12 115 130~133 110 140~142 170 171~176 180 185~188
13 120 127~133 115 150~152 170 173~176 180 184~188
14 120 129~133 115 144~147 170 171~180 180 184~188




(2) mmmz

Tuo—YFTR7y 2 RG/UERAOELMEER TR, BEOTALAI YR
EXSVE, SoRERABRESENT AR, RERKNERENL,

CASE Nol~3EE#% (NaOH 0.0IN) TizS./B=30/70. 40760,
50/500 0 ThOr —2 b REABRXIED SNILD -7, |
CASE Nad~6EEH (NaOH 0.IN) TiRS/B=30/T0REBLENI
b DD, 40/605 XT50,/501258 8 L,

BIBCASE No7~9B5% (NaOH 0.5N) ®S./B=30/70, 40760,
50750, CASE MNal0~12BS#% (Na OH 1.0N) ®S./B=30./70, 40760,
50750% &L CFCASE MNal3~14EE#% (NaOH 1.5N) ©S/B=30.770,
M/W§fmﬁﬁﬁ§ﬁ§%ént%®®.ﬁ&ﬂ(%ﬂm#ﬂvvn—yﬁ
AVKM-83A) 727 >V PEHLBS%EREL LCHLBEARML,
REEHELESEE~SERSER,

CASE MolS5EEM (NaOH 1.5N) ®S,/B=50/50, CASE Mal6~18BEM&
(NaOH 2.0N) ®S /B=30/70, 40760, 5075012t 341 % /& M & A
KbHOTREBKEWHT S ZHMRAD 5 720

&k;)Einﬁ,&mm%xbomméﬁmﬁtmvvn—Vﬁﬂmﬁ%

CRBDELTVEY, ERLHSIBEERBERSEH0ORL TRV
TH 3 -

HE, HEARNBRYBECRELABE~OEBRREAETVLI &N
aw&nfmgz

REERRTIZA I A—F —FKROLBRBRBELTH50ZEEHSHEL
2bDTHY, 4DDXF~LF =405 BEEBROMKCES F—4A—13
V- 2RBVTRELTL 3,

EEEBCS YA EEEARARERROMLDS5:3:2: 0&LT03
e, F=a—1BLUOVF—2—- 2K TAYOERKNMREKT A LICNED,
BENETBLDEEISN B, )

CASE Mo S EEBD S/ B=40/60L1E12, WEHRELTCLREMNTOATER
(T2DK, EF—2ToAKEEERLETILIS>RBEFHAERALL



(-6 BER) .

(3) &

BEREEERIC, 27X br—F— kO BMSN3TRAT7 >0 BLED
B, FENTHATR 7 v B LURROBEICIDASCEASNE,

AERTR, BS7A0 Y BERER (CASE Nl1~3, 4~6, T~9, 10~
12, 13~15, 16~18&BEM IR 43 PH=11.5, 12.5, 13.2, 13.3, 13.4,
13.5 %—2 BR) £REULLELEKR, BT ) WEESDRHEO
BOEALERED bRk, ‘

Xbiz, FMUTA% ) REEKICHLTS S,/ B =30, 10406050,/ 50
CEBHBEHENLLE, EEREC KD RBBENET L, X CASE
Nu1~5$§§u

BlLAS BB ORALBBEET 54, AREFBTICES 1y FECRSE
S BN EEOAE~RATHSCERS N, B- 281,

0T THESAAELERASRCTRBEhE LD, BREOHE IS
BOA - R BERNET B, '

E7ra ) ERCESERSSSNVESR, RBROBRCELENRESL
3500, BT A Y ERTASERSNS OB RERTN > BRTH L&
ShEBTEBHLANENS LA S, | |

nE, BRERHEE ( 40T) £BTNEEE—BECRFI o RBE
 RUEENIBTHB. BASKEHEE INCTRETFRYENR L%,



HPoEsiy FEOREMN
B OBABEANEIENSD

B E O ECRED
AsKBERDNLETD

[/

/
ET7ILAHDYUERTAD =m7IIAUVEKETED
BERESNLIZONES BESNZ NG S

B— 2 BE H s B ML & D SRR IR

5



(4) BREFEH

BEKbEONat BEE(HETLZEC, BEERN (DF : Decontanination
Factor) #R®72 &5, DF= 1,800~46,60008ohsk (£—9, 105X
UR-3, 4, 5 BR) .
%fﬁybébfol—n#ivamsﬁaﬁﬁf—;g.DF=4%~
2x10° THY., SHOMEHRIERZEEELI 5N E,
BEKOPHRERDVTIE, EBPHE 2.0~9.5 2850k (-9, 10%
XUR-6, 7, 8 BE) .

BREOT LN ) BENEL, BEHROFA N (F-a-3, 4) B, B8
AOPHERE Lo,

ESRFALTAH ) RECEERHF LTSS,/ B=30/70—40/60—50/50
SRS BENECNIE, BEKOPHADB I -,
BROTAHYBERNaOH 0.01~0.1 N (BE®HPH=11.5~12.5) ¢
OBBEAKPHEIR 2.0~7.1 S REFBEETRLL, —F, BEOT A VS
E#NaOH 0.5N~ 2.0N (BEE®PH=13.2~13.5) TOEHEKPHER
6.3~9.4 EHERVWIFTLH VEERLA:,
REKPOMABERC D0 TR, BE25~900 g/ LB SNl (-9,
B XTR-9, 10,11 B, |

EREROYI4Y (F—a—1, 2) Tid25i~ 130g/ 2, BEelkdOv4
F{F—24-3, 4) Tiz 250~900 g/ L OHWHEIH 5 72,



£-0 HEKOWERER (1)
CASE M| S/B|7277 | BHES WO &
ot PH ¥ 5 Na*t
(20c) [mg” 2)
(g £} DF
1 |30/70| R8540 D1+D2 3.5 | 36.7 | 17.4 5,700
1 D3+D4 2.0 | 811 6.4 | 15,700
2 40760 | D1+D2 3.8 | 34.1 | 55.0 1,800
2 D3+D4 2.1 | 894 8.9 11,200
3 |50/50] | Di+D2 4.1 | 33.1 | 51.0 2,000
3 D3+D14 2.4 |549 7.7 12,900
4 3070 | D1+D2 6.0 {127 15.7 6, 400
4 D3+D4 4.0 | 608 2.4 43, 000
5 |40-60) | Di1+D2 6.1 | 105 12.9 7,800
5 D3+D4 4.5 | 616 2.4 42, 300
6 50750 ! D1+D2 6.7 | 38.3 | 12.0 8,400
6 D3+D4 7.1 | 356 17.2 5.900
7 130,700 | D1+D2 7.0 | 49.9 | 8.1 11, 800
7 D3+b4 7.3 | 455 1.2 15, 000
8 4060 | D1+D2 6.3 | 46.6 | 15.9 6. 800
8 D3+D4 8.2 | 696 19.2 5,600
9 |50.50) D1+D2 6.8 | 85.4 5.4 20, 200
9 D3+D4 9.2 | 261 14,2 7,600




Z-10 BEAXOWUERLE (2)

CASE Mo | S/B | 7TR7>y | REHES il E =1
! PH M5 Na*t
(20c) (mg 2)
(g 2) DF
10 |30/70| R85/40| D1+D2 5.9 | 66 5.5 21, 600
10 D3+D4 7.3 | 345 4.9 24, 400
11 40760 | D1+D2 6.6 | 56.5 4.4 27, 000
11 D3+D4 9.4 | 317 5.0 23, 900
12 |50750 1 D1+D2 7.1 | 23.7 2.5 48, 600
12 D3+D4 9.4 | 252 39.2 3,000
13 {3070 | D1+D2 7.5 | 62.7 4.3 29, 900
13 D3+D4 8.1 |539 5.8 22, 200
14 |40760| | D1+D2 7.2 | 39 4.3 30, 400
14 D3+D4 9.3 | 483 22.8 5, 700

g
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pH
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) NaOH 01N
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# 05
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H-7  ERSRESSSEKPHEOBE (1)



pH

K—a—34

O NaOH 001N
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g
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-8 EESBECEMKPHESOBRK (2)



1000

(mg/ ¢)

100

5

i

10

I 1 J ) | _l
® ]
i) -
_ ® | B
o ©
e o o
@)
- O —_
— O :
. ' O -
- : & O —
p— 9 —
- 8 O O -
O -
— O F—4-—1,2 :
P F—4L—3.4
{ | } i | ]
0.01 0.1 05 10 15 20
NaOH (N)

B—9 BROTINHVIEREESERKOmS S OBR



& (m/8)

i

1000 ge=n
51,2

O NaOH 0.01N |
A 01 j
i
|

” 0.5
” 1.0
o 1.5

100 |
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K—£—23 4

NaOH 001N
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2.2. 2 E’fk#@—‘ﬁﬁ%ﬁ
BETR7y P SLCELEO—BPEEEE2F~ 3, 12IKFR LA,
(1) 727 r2rFOYlHE
F—3, IRV =2 AWM v —-rT27 >0 RE54OHE, $tAES
FORIEAER LA, :
NE, BEBELCY 2 VEMET 0 -V TR7yn F RE5/25E BAEM
BMREPV—=FTRZ 7 MI/0OBBEEEDE-1IRHER L. TR7 >0

FPOEEREOVTER, B-121cmR L%,



#-11 FER7R7:s0Fr0OHhER

TR7 b k= SFAE | HribE
(—) ( 0.1mm}{ (%)
7 —RE5.740 .LO1S5 37 225
"/::JPE%E
7o—2vR35,/25 .02 1 23 880
BHARAHE AFL—F40.760 1.040D 4 8 515




£-12 BtAO—RDEANERZR

CASE Mo | S/B|TA7 %
"t L= StAE RiLR | &k2 |EESBE
(=) | (0.1mm ) (t) (Wt %) (wt9%)
1 [30/70] R85.740| 1.202 32 107.0 2.1 30.3
2 |40s80] | 1.292 29 110. 5 2.1 41.8
3 | 50/50 ! 1.361 30 109.0 2.5 51.0
4 30/70( | 1.20; 29 135.0 1.9 31.4
5 |4060] | 1291 26 138. 0 1.3 38.8
6 |50/50( | 1.36; 20 155 k| 1.0 47.8
7 {30770 | 1.203* 23 150 Btk 2.4 29.6
8 40760 l 1.24;‘ 18 160 BLE] 2.0 39.4
9 |s50-5 | | 1.365lc 15 160 BLE| 1.2 50.1
10 | 30/70 'l 1.205* 20 160 2LL| 3.1 29.2
11 |40-60| | 1.244;ic 16 160 Btk | 2.2 39.3
12 |s050| | LA 14 160 k| 1.9 50. 6
13 |30/7] | 1.20; 21 160 BLE| 2.8 29.9
14 j4060] | 1.295* 18 160 BLE| 3.0 39.0
* kb E#ik




o — i

e

" -

4+

R HI i H I
5000
4000 \\ \
3000 1— N N APL—FATF3 0 cst
N \ \ F5000
2000 —\ \ ) S PEPF — 33 T
N\ I \vIJLEiéi‘z_ ) ink LELiEk Lo
‘\ y R85,/25[\
—d- \ e g = e 3060
N Do LRGSR\ N\ ek IFER W v B
1000 R85/40 N\
on) f—— - \ \\ — F 2000
110 S S . i S ‘\\ N
700 - . —\ X, - 1500
68} B \i \\ \
senl__ 1] N A \_' ]
oS B S — N = — \ _.‘\ — - 1600
iUt e N e o =N = = L 900
400 =it = ‘\ : \ —f son
DY (N D ORIy B s S o S S \ \ L 700
300 AN \ AN !
N \ ] LU
AN N ) - B0
: - 400
| i.:, - 300
—d 200
L 150
- 100
S N o
" h N - 80
- B e e —BA \ A L 20
| = FL— k40,760 \
0 \ - 60
- \\ \\ . L 50
20 .
%) 109 119 1200 130 140 150 160 170 186 190 200 210 220 230
TR SR §

H—-12 EBEFZPX7 7 MOREMHS
| —4]—




(2) k =

HERERREEROT vh ) MEEOBEFEE - 13, REEEBAREL
OHEFEEE - 14RT,

ELALEREROT A2 Y BECXBYBREL, ERARECAS AN
SN ENBD >N, | |

Tabs, BLKOERSNHMT 3R, EMKLEREATSERERLX,

EGEOEERELBELLSA, BLERERLWNLAETS Y, 50
M LA EREOLER 1.202~1.370 OBMicH D, —HRELTL 3.
S/B=40/60THNITL UL EOWE LB,

B, E-RERULCEBERY BCTERSELARNC OV THLE
ERELEBR, NaOH 0.01, 0.1, 0.5 1.0, 1.5, 2.0 NedLT& A
2.248, 2.244, 2.240, 2.236, 2.230,2.225 T o0

COBRAREETAREERL, SELKOEBARE L ELEALE L OB
ARECE - TRY, M- ERTR L,

%7, %ﬁkhﬁ)’(ﬁﬁip (NaNO;, NaNoO,, NaOHl:iﬁ‘L'C.:,Stz
d=2.257, 2.163, 2.130 2 AL, BRMARCHELTHHLAE) R
NaOH 0.01, 0.1, 0.5, 1.0, 1.5, 2.0NiZ% LT& % 2.256, 2.255,2.251,
2.246, 2.241, 2.237& %5,

COXMBAEER LESELKOERSRE L ELALE:OBER. MED
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2.2.4 ElLEOBRAR |
HRN ]l ~1402 727 y # PEMERIR DO TRERSH (BIFTDTA) 277
W, SERBRELTY 2 EMM T 0~ TR 7 > R840, BHELED, S
OF VL VIHEESF IVERBERORREERSKIE VT, DTARRER
Alee TORRER-50~611KRT,
(1) 727y 0t |

FTRAZ7y M PELTY AR T -V FPR7 0 FRELZEH L,
DTAﬁﬁ@ﬁ%.WSNtujb?bﬁ%%#7-E—ﬂﬁﬁ&6n.ﬂ%
BOTH SMCKBMBRIEEEXONBASNRREL -2 KRB SN,
—RIZ, TR7 b 38 540~560 CRTRBRIARM Y -7 48bA
LA ERT,

FOo—VYTR7y VPO THRBEEIRBKET, BESEARKES Fo—v
LREZLTOELD, BESNSSEEL TV 3TERENXED, Shitiy
SHNCTOLTHrERMY T - -2 25 UL5FEHEVEIONS
(R-50 &RW) .

BE, TR7y 2t OFXAE (WHEAESKILRBRERTMH/LTOL &
&, BERECHRTIREORE) 2B, 31X58+50~100 ‘C)_-én'cmégz

CHIREXBDREAD (kK 312¢C) OFKEBEIRH 360T~410 TRE S
E2ND. ¥8bL, MED NCTORBY I -2 RBFKREZOLD:
RTEEZDLZDNRYETHS S,

(2) Fvr AR S

CASE m1~u®7z77»fmm%ﬁftowf.#vvym;6M$m
BT, REBEEZ2ODTARR:2IT A (K-51~55 &H) .
WTFhoy ryrFaohdtic, THHANaNO,; OMelting Pointick 2% 2%
DFEE—7H 295~310 CiZ, IHKEHEMY T - E—2 0 215CIc@D S0,
&%@&ﬁvf-anamNaNosﬁﬁ@ﬁ@f&gz
CASE Nol~TKRDWVWTR, BBOEL—2H 30T TH -7, CASE No
~HOBETLMAVERREY YLt 20 TR, 295~307T TAEPPER

M~z rF LTI,



Do NAEET R -7 XTI MRES/40

A ER 10 mg
# R EE 10 ‘C/min
T B = AtR

541°C

£
24
%
#h

300 400 500 600

TEMP-, T

E—-50 7R 7L b ORERDHTHER



\/(\/,_\’_/@_J__

L

275°C

CASE No S/B

@ 30770

d @ 40/60

%)) 5050

310°C SEER 10
| SEEE 10 °C/nin
Z W& AIR

| | 1 ]
300 400 500 600

TEMP. , C

BJ—5 1 FrLUHHETR S ORERSITRER



CASEND | S/B
@ 30,770
® 40,750
® 50,750
. HEERB 10 mg
310°C RiBEE 10 °C/nn
ZES AIR
l | ] { |
300 400 500 600
TEMP, ,C

B-52 FyLUoiBERESORERSHIESR



D

CASEN S/B

@ 30770

40760

)] 50750
. HEEE 10w

310°C ﬁ“iﬂ%ﬁg 1UOC/mm
FHE AIR

| 1 1 ]
300 400 500 600

TEMP. ,TC

B-53 F#ULYHBERSORERINIER



295°C

304°C

215°C CASE No. B

() 30770
@ 40760
@ 50,750

BEER 10 m
REEE 10 °C/mi
ZEE AIR

307°C

300 | 400 500 600

TEMP, ,C

BK—5 4 F L BRSSO RESR S HTRER



300 400 500 600

TEMP. , C

B—-55"  FILUMHEES ORERDITRER



(3) BEEEEES

CHMOBMBE (TA4 Y REENaOH 0.01, 0.1, 0.5, 1.0, 1.5 &

FU2.0 NEEN) % I0CKTHERBEBRLAESOIKO1T, DTARRER
Al (B-56 &M .

WFhoYyrFabiic, ERHNaNO; OMelting Peint ( 310T) I
FERBELC—HEDoRL, 2BTCTORKY T . l.'.'---&i)NaNO3 %
ﬁ@%@f&%;am.ﬂ%@ﬂﬁﬁ%&bwmbrw;:

EEEER TS IERIODTARRLIOH, 2THURKENRBE LN, T2
AYBECXZEBRBCED SRUN -7,

(4) 727y b B

CASE Nul-'-14037'17r;vr@4h#éri:?u\tDTAﬁ&%ﬁat
(R —57~61 SR . MED (1) ~ (3) ACORBLEESRBEL LT,
UTBohAREEZhKRT A EREET.

WERD 392~ AT THRRIBEZASNAASURBE — 27 RBDA
2o 35K JNTEDLRRKY T - E— I RBEDOLNB DO H - 1o

MRS LTH, RELABEOT LA Y BEAGL LR, ¥ ELEE
%ﬁﬁ&#k%wﬁ.9+—?ﬂ%ﬂe—¢&ﬁqw59

TubE, BETEEEOT ALY BEMED (NaOH (.01N, PH=
11.5) WAk, BRMEEERASVN, &< (NaOH 0.INBE, PH=
12,580 k) 55 S ELARBE ZRBRE TN, BLOBRBRIESET 3
BT,

=%, (1) HCR~NATR7y 0 A(ODTARRER TR, IT0TCE
SACK THMBERGEELSNARME -7 RRHSNTNE,

—, WMERLERYEIORAVICAKTSE, AMERIBEETIT
ﬁﬁwxgﬁ)éanrwaoéﬁoNaNog%sUTxyywrmwﬁm
SAKEETE6D0THY, NaNO, SHRAMMT 318, SA LM AE
CTAREURMRIIBLENLEDOTHAL D,

W. Hild 12 300CELICTHBEETA 7y &DOlic2 > b a - R
ARG RBFIGEET 2 RRENS 35, HLRERER 00TEBLTH

: 10)
oIy, E8ETWH3SE,



BRHII, 2R - -GRORMEER, MRS K Max. 210
TTHO, COR[WURBE— s NETIEE (390 TR L) kb, +HKRE
WAHLRLBETRHEBERLNWEER 5,



CASE No. 16~18

—

% CASE Nn 10~12

CASEND.T ~ 9

CASEND. 1 ~ 3
* BE Pi e
275°C =
CASENo.1~ 3
4~ 6 & B R ZE
~ 9 o j— s
1012 100 Cic &
13~15 A %
16~18 2}
AHER 10m
SEEE 10°C/ma
. = = AIR
310°C
L l 1 1 J

300 400 500 600

TEMP, , C

Bl-56  HERALEROTRERSFTIER



392°C

304C

300 ' 400 500 600

TEMP. , C

M—-57 7277 MEILAORES iR



CASE No. S/B
OB %]
() | 4060
(&) | 5050

REER 10 n
SREE 10 °C/ i
2 E S AIR

432°C

397°C

#

1]
2

600

300°C
| | { |
300 400 500
TEMP. ., C
Bl—5 8 7 A7 7IL bEULEROREES TR



429°C

CASE No. S/B

@ 30770

40760
@ 50,50
SEER 10w

ARBEE 10 C/min

T B AIR

298°C

300 400 500

TFMP., , C

B—59 777l MELEORES RS

600



419°C
CASE No. | S/B
. 424°C
30,770
D | 4060
@ 50,750
HYES 10 mp
RiREE 10 °C/m
% H S AIR
438°C
300°C 424°C

BE<— B

300

El—6 0

400 500

TEMP, , C

7227 7L ME(LEORESSHTHEE

—100 -



F B K AIR

CASE No. | S/B 5
@ 3070 A
4060 ]

HEER 10 ng

REEE 10 C/mn %

417°C .
. 448°C

300

B—6 1

400 500 600

TEMP, , C

7 A7 7L MEUEEROFRER SRR

—101 —



2.2.5 Btk ER%

TR7Zy A PEEABEHICS2E0BR, RFBFLIUSBRRAAIBET S
HERNTHETHMBESABELEmRL /.

EHCASE N22~26KBE{LUBESEART,

300/5, OS00f%H XTFL000M5IcTHRBLALE A, Max., 100~120 um BELT
ODRIRRVROFEELBED S,

BERHEBCIINTFERROBEF YA XNOEFRERN I o2,

B8 412, H. Eschrich i:J:n%il.) E7YrOBBLTVE 2~k 3
v 7Tk, EALENXNaNO; /FEREE/TXx7 y}v b= 28.0 / 23.4
1860727 72 PELKFEIRL TS EILT ¥ 1 Z1240~200 #n OR

Hicessd (HL, 77X 7yt &L TMexphalt RIO/40%FHH)

—102 —



2.3 BMEREZOMR
(NaNO,, NaNOQO, *FHLIVEEREOE{LER)
zz%r.%ﬁ@rwﬁuﬁa.TmbBNaOHsﬁioﬁwt;of,Ew
MEEEERES JUBLEMERRES(RTIBREMB OO,
ChoOREAWOLY, ERATHENaNO,, NaNO, 24847,
NaOHBEORUIBERETMBULHEAKDVTREXRT - 1,
2.3.1 HEuEEER
KR LAEEARC TEMERBEE ST - 22,
RIN oXA-1~6D0T7R7y A IR, BERBSICEESAITL2EHTO
CASE No 1 ~18BEMABILLE LABEOS / B=0"50LRABOLE&EAEHRL
7o |
(1) tr7x®, BEHBOFIUCHDYE

BEHCASE No 6, TIRUAEIIKCASE Noo 4 ~18BEuk % Il L A BEMb &

XA—-2~XA—-6ik, TrAVREDOEWNWCASE Nl ~3FRENELL
B{EEXA—-1&EMRTDE, BLTHEBEXB LN,

BMEEESD F L7 HITOVTH, XA-2~XA-B6RERLTVS,
LOALERS P A7 0EHHRBREhBEAENL, 2EHNKRREELAE
ThoTctZEAbNB (£-17, B-62 BR) ,
BEXHRL2L2HEHEROZHELRA LA O, HARLEEBEREROM (-
'ﬁiﬁﬁiﬂ) TORMMAREHLaMEERLL (R-15 &R) .
BEXGHLIOREAKEOBBIEALTIIRTINETE A bANE N,

LhLAENRS, #3223 2HTOSKENRELEL L EED, &
BERHLUAEUHERBUTE-EIERL 2,

{ﬁTi!fkf&f_‘oii. Bt EXRELBETII2HNT, THRNTORERIRER
DEEBIER, —BKADRBFETED, SOFEERELTSAKRIE
TRELOIEMAALAELT SIS,

(2) RARK

RUN N XA—-1 (NaOH 0.01N) ~XA—5 (NaOH 1.5N) oF

BT, OTNLREARRED SR, -,

—103 —



ECAHMNXA-6 (NaOH 2.0N) TR, BERBEBEOMKENY -4 -1
RTRBRAEMABERIO LD, BRAETA 7y PR LB BEREML
REIARBERHT L LNTES,
(3) BREB{RE

BKkdhoONa" MELNETZLCDFARDBALETSH, DF =75~
11,0008 50/ (63 &H) .

BEROTAA Y REHECNLE, DFRIERERNCERET2EEI1ED
ohit,
&ﬁ&@PHEOwTH.&mPHEj~mﬁﬁén.éﬂ%ET»ﬁvﬁ
Mich&E-THi (B-64 BR) .

RUN Mo XA-2~XA~8CHRHEBEOTANIBENEL, BEEHDOY
4Fﬁ.ﬁﬁ#opﬂﬁmﬁ<ugto
ECANXA-1Ti, EMEBBOY A FORBAPHEOFMEL, h
2. 2EHTERLANAGNOs , NaNOz #&HL7CASE Nol~3EEN%
RBLILr—RE~BRLTWHAE,
BEKIOMSB|EICONTIL, BREI0~850 e/ 228 S5hic (H-65%
®/) .

REHfHBOY M FTR30~65e/ £, BHMEEBOY 1 F T2 210~850 ng/ £
QWK H - /2.

EoRgRrYy, BRABEERTRETIREKOEYI, HEihicNaOH
$&ET5LDF (Nat ) k42—, PHELECKZZ 4 d -
tQMQEEEOwTH.EH#@T»ﬂUﬁE@%%ﬁﬁt%bénﬂ#o

7o
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F#—-14 NaNO;, NaNO, &F LI ERIER

(XA) OEEXHEE
RUN N TAZy L BE ¥ #1 A%
NaOH H, O
(kg) (kz)
XA—1 R85/40 0. 4 300
2 ! 4 800
3 l 2 0 800
4 | 40 790
5 l 60 770
6 l 80 750

—105 —



£-15 XABERASXCIRRR

RUN Mh|7z7y| # B B ok S #
! TAZ7 |BE % (t)
r b
(kg /hr)(2 /hr)) D~1}{D—-2 | D—-3 | D—4 [ #HnO
XA-1 R8540 4.8 | 10.3 140 135 160 180 140
2 ! 4.8 | 10.3 135 130 160 180 140
3 ! 3.7 7.6 125 120 170 180 140
4 ! 3.4 6.75| 115 110 170 180 140
5 L 3.4 6.75| 120 115 170 180 140
B l 3.4 8.05 | 120 115 160 180 140
RUN M|727y | BkE #ok L B ok B
N b (£ /hr)
(/hr)) D-1{ D-2| D-3| D-4| D-1|{ D-2| D-3| D-¢
XA—1 | R85740) 10.2 | T7.6| 2.4| 0 0| 7.8) 2.4 0o} o
2 l 10.2 | 7.8 2.1| 0.1| 0 | 80| 2.1| 0.1 0
3 | 7.5 | 8.8 1.0| 0.2 0 | 6.6 0.8] 0.1| 0
4 ! 6.6 | 5.2 4.1] 0.5| 0.2| 3.4 2.7 0.3 0.2
5 l 6.5 | 4.3] 4.3[ 0.7 0.2] 8.1} 2.8| 0.5] 0.1
6 | 7.8 | 2.9} 2.9] 1.6 0.3{ 4.1] 2.3{ 1.2/ 0.2
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68T ~¥81 081 eL1~T191 081 881~281 §T1 0¥1~821 0el 9
881~¥81 081 8LT~¥L1 0Ll 971~8¢81 611 0%1~a2l 021 g
681~781 081 08T~TLI 041 0¥1~821 0Tl ye1~021 g1 1
681~181 081 681~181 041 TL1~891 0¢1 Lyi~Gel gel £
681~181 081 181 ~¥81 091 6ST~181 081 16T~6¢81 §C1 [4
061~¢£81 081 181 ~¥81 091 0L1~081 cel T9T~LE1 0%1 I-VX
QOUEFE |(EBRZE | QuEE |((OFBZXE | QUEZE QIR | QhEx QFRXE

(V6-0I1L) ¥ 7—4d (Vi-01L) €7 -—d (V6-311) ¢ wv-—d (VE-011) Tw—d o 4SYD

EEEITO ALY (VX) REBERANTI1LE% ONEN * SONeN O1—%
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#-17 NaNOs;, NaNO, 287 LUEVERER (XA)
(R P ) F

CASE No NaOH TRAZ b P ZEED

' B

XA-1 0.0 1N| R85/40 §~11 %
2 0.1 ! ~ 15~16 %
3 0.5 ! 15~16 9%
4 Lo ! 14~16 %
5 1.5 ! 15~16 %
6 2.0 { 12~14 %
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7 B H m

JL

b

-6 2

NaNO, , NaNO, #&% U s( &g 5k
(XA) [CHFB FILyzEEh
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O F—au—1, 2 (Eatrom)

® rF—u-3, 4 (BhHom)

00t s 01 05 10 15 20

- NaOH (N)

IEHBTDT7NAVEELE KD F LOBIR
—110 —



— ITl—

pH

10§

O F—ia—1,2 (Eaepom)

@ r—un-3.4(BieEHom)

0.01 0.1
NaOH (N)

B—-64 NaNO, , NaNO, #&E Ui EREE®R (XA) (C
| BIFBTILHVBELEFIKP HE OBR

05 1.0 15 20



— 21—

2y (m/ ¢)

i

1000?m.r%m” .

100}

O O
O F—i—1, 2 (ER#BEOE)

@® F—1s—-3, 4 (BEitkkom)
10 e e ) e r—— ke o L [
0.01 0.1 05 1.0 15 20
NaOH (N)

B—-65 NaNO,,NaNO, 88U &R (XA) (

BT BT INAVURE L EHKRST & DBIER




2.8.2 E{kor
22ETHEM I NaOHAHEMNEMT 5 &, BLLMEShTEERT 2 ELK
BEC, RBEOR BVRENAESLATY 2,
2T, 23 IBTHMIELABELE— RS UTHRICHAR, RILAB X
CEKERDO TR BT -7,
(1) stAB. ®iL&
BROT ALY BIEEELKGAREOBBRER 661, BROT LD IR
B BRI A S OBBRER ~6TIRR T,
SAERI~2OHNBON, BHTR7 A+ OFAEIEY BAS L,
THOBEL R - e tf, BREOTAH Y RECXZETRED SNIULD - 7,
REORESIIXA—1 (NaOH 0.01N) # 102.5T, XA—2
(NaOH 0.IN) ~XA—-6 (NaOH 2.0N) 2t 160CHLETH - o
PRDLIETHRBLAELIIE, TAAHYBREOBORESRELLEIL
WOBLBRZEINaOHOFELRBOHFENS 0L EbNR 3,
TRT s M RBET AN YEREEMTZILIOER (H4) L, B
Bk bDEEIONE, BRSOV TROBOREMLETH 3,
(2) ak®m

BEOT A ) BELELKEKE:OBREBEER - 681RT .
EAEKkRRILETZEROT A VRENSCTAE, MMERERL
2o THHLBXA-—1 (NaOH 0.0IN) — 0.1ut%, XA~2 (NaOH
0.1 N) — 0.1ut%, XA—-3 (NaOGH 0.5N) — 1.7wt%, XA—4
{NaOH 1.0N) — 4.Tut%, XA—5 (NaOH L.5N) — 5. Tut%H &
UXA—6 (NaOH 2.0N) — . 1wt%TdH -7,

FR:LTHR, NaOHZOHOORBHEIK I D, LU (1) HTH
RELATZZ r M FOERNEKBEHME L ENOLOWMEE LTV ST
HENEZL SN B,

—113 —



— ¥11—

( 0.1mm)

i3

g A

0.01

K—66

NaOH (N)

NaNO, , NaNO, #&H U7 vil® (XA) ©
TIAVREESE(CHHAE L OB

0.1 05 1.0 15 20



— GIT—

®m 1t & (TC)

150 §
100 |

50

NaOH (N)

B-67 NaNO, , NaNO,%#&H Ul EHEER (XA) O
TILAYVERELBE(LEERLS & OBI%R

0.01 ) 0.1 0.5 1.0 15 20



— §IT—

kX E (wtg)

)

H—68

”_m_hw_mwi_” e
NaOH (N)

NaNO, , NaNO, Z&H Ui &R (XA) O
7nﬁ0%ﬁéﬁmﬁﬁm$&@%%

15 20



2.4 SBORHRHE
BTrAVHEREOTR 7y » FELERESBNT, SRBHVMBELEZL LN
BAEETRrET,.
(1) BE{tkomKkESRR
SEOHMAKEXRTHR, WHEHETOF— 72 3¢ ERERREOTALL Y BE
FIUBERZ/ TA7 M PHOEFKO2OTHLETW S,
FHREBEC VTR, ENRSTHOMLERMBRORERRLERT HO
REYR SN,
—F, BB 2O TRABRABELENI0 ca/of - day I TORHRTH
b, WFNHEBERIKODONTETEREXRLTH S,
BAMRRESHOBRETNE, SABMEHELAL S5 THAREIET |
BEREENG, LAN-T, ENCbr 3R AEAREYT 225, 08 BHUR
KOWTHHBETY, BARBEZTIREORE LT INETHS 5.
Foll, BERMAKELTSERAF yZRKEFEALLY, BEERECHELL
BRKERADBRHTINENSES S,
(2) o, REREZORE
TrhYVBEEOCHEVWRELYE/LLLAET S L, ERDPCRBHELYEL, fRE—
BELENAERICERTIBRNB o T3,
RarpdscncEgaEzadmind, REBEEENTE 548385
D, 100BPRLE2HF TRV, T/, BRLEPHUTSELELTHERT S
E{LEIREL, KBEoBE DL 3, LT, SEEAL2HER (E
BLtEgvyVa2—-rF41r KM-—-83A) Hﬂi:%ﬁk&%?@ﬁ%#&ééo
O, HWEKRE L‘t#ic‘on%%@I:TXJ'rw FEEORHEND S,
%%@&ﬁﬁ%@%ﬁﬁ&é LT, 727y » PEEOEFRLOVT, FH L
ZORYEDITBLDE, Y=L AEHUYTo—-YTR7 72 R 2DBBLTH
FEHURA PV~ PTR7 A P40/7602ATNaOH I NBEREKIKT,
HLrOERELTOEILE.RT-7c& s, WTFhOYyr - bRBAKZHNED
SNl MR DOTHRAELPPEI L DO, BRERIBRFTES 5

7o

—117 —



%EﬂmLkV;WE%ﬁin—y7x7T»PR%/MHET»ﬁUﬁﬁ&
BT A EREVER (1) L, BLH-7b0 lRENA,

—%, v nEMHRES/BEEEEMMA P U— FA0OHER LI T
AZrnbEEX LD,

SRRINCOAMRE DL UARMEREYNLELER 3,

—118 —



B3m % m

3.1 EMbAEEE

BREOT v YREMEY (NaOH 0.01N) 84, S/B=30/70, 40760,
5/00nTFhor -2 3REAFEIEDOLT, HKBRoRVEILLENE S L,

—F., BEOTAL VBEENEY (NaOH 0.LIN) B, XSIcHBSNENE
e aR, RafKNLBERIOL, BEASENTHE, RRLIDNTEI848
SLPERLTRAV, REEWHUCTERLUAEE (NaOH 0.INBLE, S/
B=40/76081L) REBDENEBL, BV OTH- A,

WERELTTR7 y M P BLUHBHAOEEI DO TORYENSHELZX 5,
Bk, 24HSBORABEOTHERERLIS, Y2 VAWMU T o~V TRT»
MERB2DVEHEAFMBURA P L - TR 7y M MO/ DN ELETHLEOBME
BT3B, TR7 7y M FEEEDTVR, ChoDBRES &I LA RE N
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(NQOH 0.INEE, S/B=50/50B1tix) B&, ToEME+ L v BE
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soseooe [HI T HHHIT sHEET  OF

ITEM No. PHOTO No.

FILM No.
DATE TAKEN
DESCRIPTION

2

CASE Ma 1 |
= R =]
&K 3070 4060 50507

. N2OH 001N —  —

F-‘I - FUCOLCRM ey -
_ LITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
I CASE M2 .
E & 0"

" o

m&l 3070 4060 5050

. NaOH 001N @ — —> .

ITEM No. PHOTO No.

FILM No.
DATE TAKEN

DESCRIPTION

CASE Ma3

o ZE fF E L]

| Em&K 3070 4060 50,/50)

"NaOH O0.5N — —
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J0B CODE D_ _[H:I- SHEET OF
PHOTOGRAPHIC RECORD
| ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION |
o CASE MNu 4 .
i = A H

, THE 3070 40760 50,50,

e e e

» NaOH 1.0N — —+ .
i s ' ]
__I .. - FULLOLORNA 83 -1 X
) ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
5 CASE M 5 .
1
! d E E -
i  R&K 3070 40760
» NaOH 1.5N — .
i
FuuICOLORNR B 1 '
o e e | ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
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L -Dﬂﬂ— S SHEET oF

PHOTOGRAPHIC RECORD

| ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
i CASE %6 °
’ LS PR '

E $ H
| NaOHCw) 64 4 20
r H20 (kg) 8Bﬂ —> —>.

ITEM No. PHOTO No.
FILM No.

DATE TAKEN

DESCRIPTION

] CASE a7 |
i MEE A ]
5 Z B 7 |

» NaOH(k) 40 68 80 -
H,O (kg) 790 770 750 °

a

ITEM No. PHOTO No.

FILM No.
DATE TAKEN
DESCRIPTION

» L
=4 -
] -
i -
- L
> L
] »
=3 -

—......_-_-___-..--_-_-_-.___..;_-_-...__.,‘__--—--_-.-..__, [

73,00 CORDIROTNY FORM 1753 in
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OF

SHEET

PHOTOGRAPHIC RECORD

PHOTO No.

ITEM No.

FILM No.

DATE TAKEN
DESCRIPTION

8
—8301

I
1

CASE
XZ

RUN

Na
x4

3070
0

N
=

AL
N

01N

H

a0

L}
o
=
%

PHOTO WNo.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

Xe 8

CASE

E3HA8

=1
i

PHOTO No.

ITEM No

FILM No.

DATE TAKEN
DESCRIPTION

FUACCLORHA B4

FULACOLOR MR 08
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Joaeooe [ H T H O SHEET  oF

PHOTOGRAPHIC RECORD

_ |LITEM No. PHOTO No.
FiLM Neo.
DATE TAKEN
DESCRIPTION
I CASE No8 ‘
A % 51488 .
Case {o. XZ—s3on A . ‘
15 H g s
) . [TEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
, CASE Mo 8 )
= £2188 .
Case Ho. XZ—3301 R )
! -2pi A & 21 X |
) _ | ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
[ CASE W8 y
L2 #3088 )
.Cése.. flo. 'xz_é.s.o.i.t....'-'. > N
wwBa g0 - .
_l ‘ | FUJICOLOR MR Ba =1 -
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joseooe [ H 1 HHH T SHEET  oOF
PHOTOGRAPHIC RECORD
ITEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

*  CASE M9 .
[ RUN Ya XZ-8302

mak 4060
* NaOH  0.01 N .

Case Mo, ERIUL

2R EN e

'3 ®m  S0A8H

ITEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

CASE Nu 9
2 A B388 .
L * "
Case WHo. KZ— 8302 o .
&ﬁﬁ' a & 4 : %@J&’WW o ) o
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE M9 y
.2 @ Sr7E8 )
e & I .
..C'ase, Ho. HZ— 8302 o .
1 : - o 2 . - o
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: SHEET OF
PHOTOGRAPHIC RECORD
| _ N ITEM No. PHOTO WNo.
FILM No.
DATE TAKEN
DESCRIPTION
. CASE N9 .
2 £1488 |
I B . .
Case No. KZ— 8302
BLE A et 14 * y
0 o YF:::‘cca.oRl;nema = "
) ITEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

CASE No 9 ]

P2 R 52188 i
B nt N
Case No. XZ— 8302 i .
S A4 21 .

| ITEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

) CASE N9 .
f% B® HE30A8H

" L]
. ke . )
Case Wo. Xi— 8302
A= . I .
g e g 30
" -
* »
* L]
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J0B CODE D‘ Pl “D“‘D‘ L SHEET OF
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
. CASE N 10 o
RUN Yo XZ-8303 |
- . B8k 5050 J
r:ﬂ"‘i:' l 2 _"ﬁif_"-. ) NaOH 0'D1N . ‘
2 3 Z0AHE )
ITEM No. PHOTO No.
FiLM No.
DATE TAKEN
DESCRIPTION
I CASE No 10 I
.2 ® #£38H |
Case Ho. JS2- 8304 . o R
3 - - - R .
! A 7 _ S FUSCOLORMA B4 =l *
. [ ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE Na10 "
LR @ $T7HA .
.Caa.e.' Ho. XZ—S'J\‘-‘
, 1 . .
h_l : . FUJICCLOR N 84 s i *
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OF

SHEET

408 CODE [ [

PHOTOGRAPHIC RECORD

PHOTC WNo.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

No 10

Lot
v
<
&

1488

i

PHOTO No.

ITEM No.

FILM No.
DATE TAKEN

DESCRIPTION

Na 10

CASE

#2188

2 A

PHOTO No.

ITEM Ne.

FiLM No
DATE TAKEN

DESCRIPTION

CASE N 10

k=]
m
bt
o

o

i

FUJICOLOR MR 84

FUNCOLORNR 84

FUJICOLOR N 84
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OF

SHEET

PHOTOGRAPHIC RECORD

PHOTO No.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

CASE M 11

il
i

8304
30770

0

M XZ -

RUN

L=

N

NaOH

PHOTO No.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

CASE

[«
=
Qo
T
o
€L
o
=
w
; =
S .
zl |2«
= L
H (3]
= s}

DESCRIPTION

CASE Mati

[»

FUJICOLORN® B4

FUJICOLOR NN B4

FUJICOLOR KR 84
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Jscooe [T HHH SHEET  OF
PHOTOGRAPHIC RECORD
'  LITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE N 11 ¥
2 ® =1488
s | |
Ca.ae'. Ho. LZ— 8804
BB g 14 ” .
_|ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
¥ CASE MNa11 ’

2 ® &21B8

~

Case Ho. XZ— B304 . It : .
21 . Y - > N |
_ { ITEM No. . PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
) CASE Naif .

2 @& H3088

. L]
[ 1]
i L]
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OF

SHEET

JoB CODE [ |-

PHOTOGRAPHIC RECORD

PHOTO No.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

CASE M 12
RUN NaXZ-8305
40,760

e
.
od
>

Ey=y- 4

PHOTO No.

ITEM No.

FILM No.
DATE TAKEN
DESCRIPTION

CASE Na12

[
=
o
-
o
I
o
z
[F1}
; <
s )
zZl |2+
s (=W
i e b
= Tl e

DESCRIPTION

4

i,

FORM 1754 5
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H i SHEET OF
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE Ne12
2 F14808
Cage  Ho. . .
sdog B ]
ITEM No. PHOTO No.
FILM No.
DATE TAKEN

21

DESCRIPTION

CASE M2

2 @& H21B88
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
) CASE Ma12

2 @ E308A8
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J08 CODE 8 _[H]— B SHEET OF
PHOTOGRAPHIC RECORD
[ TEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

¥ CASE M 13 ’
RUN NoXZ-8306
Eak 50750
. NaOH 0.1N J
2 A #o0HAB .

Caze

Ha.

AZ— 8306

3

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

° CASE No13 )
2 m  S3HB

KZ— BIOS
7

T

T
FUJICOLORMW B4

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

CASE M3
2 & ETHE
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408 CODE [ | . —l___H]_ B SHEET OF
PHOTOGRAPHIC RECORD
" [ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE MNa13 "

=3
Cass  Ho.

eiug B g

X7 — 4548

14

2 F14HH

ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE MNa13 ]

2 A 21 88

Caze ijo.

“of 348

i

L— a3

FUJICOLORNR Ba

ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE N 13 i

2 # H308H

€S JGG CORPORATION
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SHEET OF

PHOTOGRAPHIC RECORD

ITEM No.

PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

. CASE
" RUN

ESg:a
NaOH

=

No 14 .

NaXZ-8307 i
3070
0.5N
088 .

o

.
-
ffw
e

N
e

ITEM No.

PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

CASE

Na14
3fg

‘Cane  Ho.

ITEM No.

PHOTO No.

FILM No.

DATE TAKEN

%7 5307
L

FUSCOLORMA B4

DESCRIPTION

2 A

" CASE Ma14 :
ETHA
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OF

SHEET

JoB cooE | |-

PHOTO No.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

Mo 14

CASE

PHOTO No.

ITEM No.

FILM No.

DATE TAKEN
DESCRIPTION

No 14

CASE

PHOTO No.

ITEM No

FILM No.

DATE TAKEN
DESCRIPTION

30 2R

b
-

[~
=

b

CASE

]
.
'l

PHOTOGRAPHIC RECORD

FUJICOLOR MR 64

FUJICOLGR AR 84

FULICOLOR MR 84
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socooe [T T HHT

SHEET OF
PHOTOGRAPHIC RECORD
' - ~ |ITEM No. PHOTO No.
FILM Neo.
DATE TAKEN
DESCRIPTION
A CASE M15 .
P RUN NaXZ-—8308 1
EE&K 40760 |
A | | meoH 05N .
R R " . N 2 pEy %UEE o
) ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
i CASE MNa15 ’
2 @ £38A8
& i )
o, XZ— 8308 - - . *
3 S - ﬂ"'“'“’"“ s .
| _[ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
* CASE M i5 -
=] £788
.—! . . FUJICOLOR N Be T :
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FUNICOLOR MR 84

SHEET OF
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE Ma15 Y
] 5% E1488
Caze [o, A5—5308 ’ 1
B#’.’—{ 14 * L
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
. = CASE M 15 1
“f:}??.’i‘ﬁ?! o -
' L 2 & H2188
Case Ho. XZ—B3U8 . .
it B 21 . -
/’ ITEM No. PHOTO No.
}
: FILM No.
DATE TAKEN
DESCRIPTION
CASE N 15 |
R ® $30A88 .
30 * o
I 3 [ ]
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SHEET oF
[ _ ITEM No. PHOTO o,
FILM No.
DATE TAKEN
“ DESCRIPTION
. ) CASE Mo 18 .
| EEE 50.50 .
' NaQH 0.5N
» 2 ®  BO0RAR _
_ | ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
i CASE M6 .
o # B3AE J
e | | | .
G0 dto- HETE . R .
Wi A . | .
[ _ | ITEM No. .
FILM Ne.
| - | DESCRIPTION .
| [ casE mi1s .
i
| 2 g7Ad .
E 4 =y 1 - .
- FUJICIQL(:H o .
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T

SHEET QF
PHOTOGRAPHIC RECORD
_ LITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE 16 y
B2 B 1488 |
Cans io. XZ—B309 * "
(B2 11 » o
| ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTIONMN
CASE No16 |
L B H 2188 |
Ulo. XZ— 8300 5 .
21 R .
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE Na18 ¥
=] £300H
Case ilo. XZ— 8309 i .
Aum 30 - J
FUJICOLCRNR B4 ) *
FORM 1754 5>
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—D—D— — SHEET OF

PHOTOGRAPHIC RECORD

| | ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
. CASE M 17 J
" RUN NaXZ—8310 '
" EmAk 3070
., NaOH 1.0N
. B ® H0HEB .
| ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
I CASE N 17 ’
= B’ g388
- = Uo. HZ— 8310 L y
LITEM No. PHOTO No.
FILM No.
DATE TAKEN
- DESCRIPTION
i " CASE No17 .
2 ® =mrER
Sz o, XZ— 5310 .
EFEE R iR Fi > J
| . . o FUICOLORMA 84 - .
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108 CobE D_ —I:H:I_ L SHEET OF
PHOTOGRAPHIC RECORD
ITEM No. PHOTO No.
. FILM No.
DATE TAKEN
DESCRIPTION
I CASE Mo 17 .
[ 2 m  |m148B
Caza Ho. KZ—8310 " *l
14 * ol
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
I CASE No17 |

21

L 2 @ s2nmRE

ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION

CASE N 17 :
B EZ3088
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FORM 1754 @



—147 —

FORM 1754 (&
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OF

SHEET

J0B CODE | |-

PHCTOGRAPHIC RECORD

PHOTO No.

ITEM No

FILM No.

DATE TAKEN
DESCRIPTION

Na 18 |

H1488

CASE

=4

2

=

PHOTO No.

ITEM No.

FILM No.

DATE TAKEN
DESCRIPTION

No 18

CASE

PHOTO No.

ITEM No.

FILM No.

DATE TAKEN
DESCRIPTION

Na 18

CASE

-
-
7]
=)
4
~

za No.

Cx

FULCCLOR MR 04

—g8311

-
4

s

Ho.

Case

FORM 1754 %>
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OF

SHEET

PHOTOGRAPHIC RECORD

PHOTO Ne.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

No 19

XZ—8312

CASE

RUN

Na

50750

B

PHOTO No.

ITEM No

FILM No.

DATE TAKEN
DESCRIPTION

No 19

CASE

PHOTO No.

ITEM No

DATE TAKEN
DESCRIPTION

CASE N 19

FULCOLORHR 82

1
-
3]
-3
b

o

FUHCOLCRMA B4
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oF

SHEET

Jos cooe | -

PHOTOGRAPHIC RECORD

PHOTO No.

ITEM No.

FILM No

DATE TAKEN
DESCRIPTION

No 19
#1488

CASE

e

PHOTO No.

ITEM No.

FILM No.

DATE TAKEN
DESCRIPTION

No 18

CASE

PHOTO No.

ITEM No.

FILM No

DATE TAKEN
DESCRIPTION

Na19

CASE

L
L

S

.
-
o

o
-

.

-
.

FULNICOLOA MR B84

FUNCOLORNR 84

FOAM 1754
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s

SHEET OF
PHOTOGRAPHIC RECORD
B ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
- CASE MNa 20 .
. i G - " RUN VaXZ-—-8313 ’
. B T - , .
ﬁ?jﬁv B Lo - I ESk 30770 |
. NaOH 1.5N .
_LITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
i CASE Na 20 |
" 2 388 )
-
KZ—3313 - i *
3 &,% - ., o
FUSICOLORNR 84 o
| ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
" CASE N 20 |
| B = B7AB .
.
- . .
[ B . " FudicoLorm o | ¥
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' D D S SHEET OF

PHOTOGRAPHIC RECORD

[
=]
(==
L]
=5
=
(a2
|

‘ TITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION

i CASE Na 20

= £14BH
Cuse We, AZ-08313 : i -
S H 14 - - A .
L ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTI_ON
I CASE Na20 )
2 2521 BE 1
Caze Ho, H2—8313 s .
B ' ) ITEM No. PHOTO No.
w& FILM No.
?fg"“%f?’ DATE TAKEN
! DESCRIPTION
" CASE N 20 :
| 2 & ©30EA8
! ' _ i : ; ; : : e & A E H - : ‘\?'g;@ o : - 3 \d ®
Caze Ho. HZ—3313 .
' S B 30 I |
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OF

SHEET

PHOTOGRAPHIC RECORD

PHOTO No.

ITEM No

FILM No

DATE TAKEN
DESCRIPTION

CASE Na 21
RUN XZ—-8314

40760
1.5N

FORH

A&k
NaOH

PHOTO No.

ITEM No.

FILM No
DATE TAKEN

DESCRIPTION

Na 21
=3 B

CASE

i

PHOTO No.

ITEM No.

FILM No
DATE TAKEN

DESCRIPTION

No21
=7BE

CASE
7‘%

catd

LR

FUSTOLCR N 84

FULCCLORMA 83
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PHOTOGRAPHIC RECORD

J _ LITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
- CASE N 21 ’
2 @& Smi4BE
| TEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
[ CASE W21 |
B2 & g2188 .
AEQ . -
Ho. AZ—8314 e -‘ A .
21 . .
! FURCOLOR WA 84 T |
| ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE Na 21 ]
= E3088
4
[~ | 4 \ FUSCOLORMA B8 -1 !
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PHOTOGRAPHIC RECORD

| ITEM No. | PHOTO No.
FILM No. B
DATE TAKEN

DESCRIPTION

. CASE “a22 .
- B ETE .
©OEHE a3 :

S,B 50. 50
NaQOH 0.01 N
. 3004z .

ITEM No. PHOTO No.

FILM No.
DATE TAKEN

DESCRIPTION

I CASE M 22 ’
500 &

ITEM No. PHOTG No.

FILM No.
DATE TAKEN
DESCRIPTION

" CASE Mo 22 :
100015
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ITEM No. PHOTO No.

[
L]
-
'
1
L}
E
t
[
'
‘
[
'
1
[
1
L)
'
'

FILM No.
DATE TAKEN
DESCRIPTION

CASE No23 y
B @
A N6
S/B 58,50 )
NaOH 0.1 N .
3004 .

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

CASE N 23 .
500 |
IR ITEM No. PHOTO No.
FILM No.
DATE TAKEN

DESCRIPTION

CASE M 23
10001
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PHOTOGRAPHIC RECORD
3 ] |LITEM No. PHOTO No.

FILM No.
DATE TAKEN
DESCRIPTION

. CASE N 24 :
[ BE{LEER ’
AR N8

S/B 50750

, NaOH 0.5N J{
* 300 .

ITEM No. PHOTO No.

FILM No.

DATE TAKEN
DESCRIPTION

I CASE N 24 )

5001%

ITEM No. PHOTO No.

FILM No.

DATE TAKEN
DESCRIPTION

. CASE W24 Lot
16004
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PHOTOGRAPHIC RECORD

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

i DESCRIPTION
" BEbFEE
HH MN12
S/B 5050
. NaOH 1.0N
¢ 30013

CASE Nu 25

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

e

-

50045

i CASE No 25

ITEM No. PHOTO No.

FILM No.

DATE TAKEN

DESCRIPTION

. CASE Nau25
 10004%
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SHEET OF
PHOTOGRAPHIC RECORD
R ITEM No. PHOTO No.
: FILM No.
; DATE TAKEN
; DESCRIPTION
I , CASE Nu26 )
: - EbEEE .
! COEHE N 14 :
: " S,/B 40760 ’
., NaOH 15N .
E . 300/ .
! ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE Na26 .
500 y
ITEM No. PHOTO No.
FILM No.
DATE TAKEN
DESCRIPTION
CASE Ma 26 .
10004 '
FoRN 1ooa
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