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Cesium Adsorption Characteristics of Selected Natural Zeolite
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Zeolite is effective in decontamination of radioactive liquid containing cesium. To contribute to the environmental remediation

after the NPP severe accident, adsorption tests of cesium from sea water were conducted on selected natural zeolite, mordenite and

chlinoptilolite, with different particle sizes, produced in Japan. The observed distribution coefficients of the zeolite in the cesium

adsorption have shown large particle-size dependence. It was confirmed that a column packed with small size zeolite can effectively

decontaminate environmental water slightly contaminated with radioactive cesium.

Key Words : Natural Zeolite, Mordenite, Clinoptilolite, Cesium, Adsorption
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Decontamination Examination for the Environmental Remediation
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Private houses, public buildings (school, park etc.), farmland, forests etc. were contaminated with radioactive fallout from the

Fukushima Daiichi Nuclear Power Plants accident following the earthquake. For inhabitants, the environmental remediation with

decontamination is the most important and urgent action. Decontamination tests were carried out for houses in the planned

evacuation area, schools and kindergarten in the non-restricted area in Date-city, and houses and orchards in the specific evacuation

area. Effective decontamination methods were verified and some issues were identified.

Key Words : Reactor Accident, Radioactive Contamination, Decontamination, Environmental Remediation
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Development of Non-Releasing Liquid-Waste Electrolytic Decontamination Device

FPEENC & 0 IG5 SN BB O TFiE L LT XYL FRIEELZ FIW o BRI L, TRV @R BEREY
DFRGATIE T E | IEIRERYE b WTHE & 72 5 70 EHEHREREL T COMRBAERIE LTI T 5, T E TAREIRO R >
7 XEMRBERDOREHEL Ch o703, ZORNEE RS D720\, i 72 ERRER S 1G9 E i OB E R L, &
FR 0D A2 72 LN DE M W RE R BRI IR R SRR PR Y A PHE L Wi L 2157,

F—0—F - BRYL, EMERYL. EARR. FERALEL

The electrolytic decontamination enables us to decontaminate a variety of metal-wastes contaminated with radioactive substance,
and also to do remote decontamination. Therefore, this method is suited to the work under a radioactive environment. The problem
on this technology is the generation of the large amount of electrolytic liquid-waste. We made a study of a new electrolytic solution

to solve the problem. As the result, we have almost developed the type of non-releasing liquid-waste electrolytic decontamination

device, which enables us to work without changing the deterioration of electrolytic solution.

Key Words : Decontamination , Electrolytic Decontamination , Electrolytic Solution , Liquid-Waste Treatment
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Development of Ultrasonic Thickness Measurement Robot for Penstock

IKIFEEFNZ 1T 2KEFE OEIRNE (BERESRE) 13, FERESZEEE D ITRE L TTThh T 57260,
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ARy MIGERIEAVEREOM R A5,
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The ultrasonic thickness measurement of Penstock in the hydraulic power plant is carried out on the scaffold placed around it.
Therefore, the high cost for work and the safety measures become a problem. In order to solve these issues, a prototype machine
which has a ultrasonic thickness measurement instrument and a function of driving outer side of Penstock was developed.

Key Words : Penstock, Nondestructive Testing, Ultrasonic Thickness Determination, Inspection Robot
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Development of Remote-Controlled Self-Propelled Plasma Cutting Machine
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At the working area of demolition of a heat exchanger and the waste treatment at a nuclear power plant, radiation level of the arca

is very high due to radiation from the heat exchanger. Therefore, a remote controlled self propelled plasma cutting machine was

developed to reduce radiation exposure to the workers.

Key Words : Cutting, Remote-Controlled, Self-Propelled, Plasma, Heat Exchanger
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Development of Blower Blast Decontamination Method
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Large amount of radioactive metallic waste is generated by decommissioning of nuclear power plants and nuclear facilities. A dry

blast decontamination method is effective for metallic waste, because it doesn’t need liquid waste treatment. In this development, the

applicability of the blower blast to decontaminate was confirmed.

Key Words : Decommissioning, Blast Decontamination , Blower Blast
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Development of Stable Processing Unit for BF; Gas Enclosed in NIS Detector
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BF; gas enclosed in the neutron detector (Neutron Instrument System detector) for nuclear power plant is poisonous gas which

generates corrosive acid mist in the air. A stable processing unit for BF; in NIS detector was developed. Using the processing unit,

BF; gas was extracted safely, and stabilizing treatment was carried out with not alkaline water, but water with lower salt

concentration. The safety and the capacity reduction efficiency were demonstrated.
Key Words : NIS Detector, BF; Gas, Gas Processing, Stabilization
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Analysis of F in Zinc Acetate

S )38 BT I REE RIRIBO R D721 BHERFERHEN (DZA) ] WMER SN 5560350 . Bt TIEZ o3
s N OEARM O EH BN 2T > T D, A OITEA DO LSO TH L SoAA A (F) 13, @HEA A7
n~ N7 77 (IC) ZHWD0, AT OEE DZA HOFHRCHS (Zn) OWELZZIT 5720, ZOEFETIIHEF D
EBNTERY, ZOMBZMRET 5720, WEBICHESENHEZ KRG LTz, £ORE, KEKERER T VT v
Y CRISENTE DB ED—E 2 2 5 2 & T, HiRdgh T O FoE LM+ 25 2 L TE T,
F—T—F: Softh A A2 KEKEE, TNT7 v Y POOLEE
Depleted Zinc Acetate (DZA) is used in nuclear power plant. In order to determine the level of impurities in DZA, it is necessary to
analyze very small amounts of many elements. Fluoride ion (F") is one of the impurity elements, and in general, ion chromatography
determination (IC) is often used for trace analysis of F". But acetate and zinc ions hinder this analysis by IC. Therefore, the F

analysis method was examined and improved based on the official method (JIS). As a result, trace amounts of F~ in DZA was able to

be analyzed by changing the conditions of the steam distillation method and spectrophotometric determination using alfusone.
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1 H=LEH

JFE A JPREITClE—UGRELE - BEER A~ D G REEAE
RO 7= DI dEREEN (DZA) BMEH SN 256
Y, BT E T & LT DZA FofE A
WSHHEZ ST L CE T2 Y,

RE R OO LD, FOMESIETIL., BRis
MR 2 VNV IC TOEEND K TH D, Lo
LEARHEY (ZA) FOMEFA2HET 2855, ZA R
WaEZOEE IC PIET D & FOLREFRFRLT < IZFHR
AT PR SNRE RYFERST L7 0D . FOERN
TERY, ELICEREAAY (Zn™) bEHARDE
SEELZE L LEICR D, Lo T, ZA FOME
FOrD7=DIzi, WER 6 D538 & D
BIETEOMESLIVNEETH D, At ZA (DZA)
D& FanEORF 21T 272 b D ThH 5,

2 SWAEDEE ERER

(1) BHERESD LD FOREESERET | KEKRRE;
1) ZEEITWEROEE

NS DT RBHIIIERS NG ENDEA. K
KRR EERAT OB ) D F ARl
OBHIRDO FEERTHEESNTWS, T T, AF
EOKRRIRESEM (R 1 Nol) 120V, Fa—E&
WIN U T AKIRR DK FER IR AT o728 2 A, Bk
oD FIEIERIE 2% LK~ 7= (B 1 No.l), 7%
HEER, &7 7 AR T 5 ki vsE

7~ v 7 AEH No.3 2011

(Si0y) MELEIATE L TCW=DEFHER LT, 20D
FHEWZ F 3l SAURIICRIMK < 72 o 72 ATREMDS &
%, Lo T, SiO,DEEET LM (1 No2,3)
CTOEEEATo T2, FMRER 1R, S0, 2 U7
FDIE ) BENRITIRG Th o7, £7-, FEHE
23 100% Z RS 2 RE & 3 T = 72,

R KERKGRRT

No.1 No.2 No.3
A s TR ROt Bt
JIS JE7EHL Si0,0.1g | SiO, MEFRN
SiO, Wi [g] 1.0 0.1 fEm
FRERIRE[C] 140+5 [FlE
Z8F i [ml) 200 [Fl/e
80
4 100
70
0 | 80
n% 50 ’ = No.1 -
= EANo2 160 &
£ 0 . No.3 o
_% —A—Na.l(%%) iﬂi
gt Nesium | 0
E FURANE 100 1 g
20 1053 ZE O i < 50~60ml
4 20
|l “ |
0o L L L LI NI “ 1 L 0
20 30 40 50

60 70
3 FF ] [min]

1 SiO, ThiiE & FREHROR

2) ZRERIRE &R

JISIETIE, &7 7 A aNDiiR%E 1405 CEH
ELTWD (R 1) 28, ZAREBERIIREE I OFRZE
ITHET DIVRV, DT OARBIRE 2 2L St &



R R R

1Tolo, MREZE 2177, 30 o7& Tixnvh
DOIRETHREE FRHEEICETIR LN -T2, F12,
FRIHIERDN 100%1 5% DT 30 29 C. ZAUTEH
e LTHRI 150ml TV | HED 200ml £ 0 D7 v
() CTEERELZ AR LTV,

80
> 100

B 125+5C
70 [ B W 135+5C
) 1 80

Bl 14545C

—A— 125+5°C (FEB
13545°C (BifL) o
145+£5°C (F5T)

=N
=]

[
S

e

=3

! . 1o £
5 FIRIIE 1 g] : No.1 =100 =
& 40 No.2,3 =50 &
By 1053 ZE O i B ml] - =
wo0r so~60 ] 40

= Si02 : RN

20

R ] [min]
2 KIRKRRRIRE & FREHEROBR

(2) FORIEAF®RE : 7ILT v VIR EE

N A4x>on< i3 2% (I0) ORER

KRR AR R DR Z ICHIET 5 & FOERIC
B 7 VD SO, HPOS Z R L7 (WP huh
FREAERMERFOWRI) . LvL., ZDIENZ Foiml
WCRE R E— NHBL LU ERICEEZ KIFT 20D
-7 ("3 £) .

| «—F
) | A
i I} | A
us b iy us | .
i I i e -
1 ! ' e
i I | |/
i i smsonEr ! |/ miEn
i

e U e

B3 ICHEDY n~ k7T A

Z B IR ORI VD Na' ok /AR T
HUTHERORBELEZE 2 bD, ZIVHOEEMNG IC
DISNDOHIEREEZ HVENH -T2,

2) TILI VY URSNEEDUE - FHERIDE

IC DIADRIEEE LTT T v ) RN EEEA
bb, TIUIEHRESEL, FEEER (TL7y
Y VRIR) RS, R (R 620nm, 10mm
TV ICTHREZRIE LIREZRD D HETH D,
s L ZOREIET, ARIOHBOSHREE (1ug/g
LyL) L LTCUHERERE TH D,

WS E C IR /L Z 10mm 7> 5 50mm (ZJE <
FTHUDREEIL 5 512725, L, ATHEOIEOEME
I V< BT 5720, 50mm B/ Tii@angEd
X CIEMEZRWSEE N RIE TE vy, —J7, BEAIE F
DG ETHE LI ZA Y | #ED Flxt L TREHA]
IMEFEGRINCREITH D LA LT, & 2 CREH

R&D Activities

B 1/10 120 U EaEfEEZ1 TV 50mm /L CF 2 HIE
T5 &, MERITIEGTHST,

F77. ATEETE, BBV OMRIRICT B o
G T T I RIRERE LTV AR, HlERIC, he
WZT B RUDER LT T 07 ORENE(L LT LE
Sz, T TKEXMRIEE Lk TREHZHIE LT &
A, Bl METE T,

3) TITVYUBRANELIDRE : BFEEDFE

FEOEFIZEENDIT VY a7 Ly Uik,
F &% L— NMEGESRETERR T BT, pH OFHIRIZH
BUTRIET 5 Y, BHEIRICIIERR S b T NAFET D
ZENBDID, ZORBEIOWTHRFILTZ, B4D
al, FHRIRINEZECT & FOWLENED T 5,
X o THREROFAERERZIE pH CHER OUINE %
BOELIVERH D,

0.25

—A—a (F Spgiin)

02 b (F #fM7zL)

)
2015
=

0.1

0.05
0 0.1 0.2 03
FEER VSN & [ml)
4 I TR & O OB

Il:ll-l

3 & &

IBAREERE TSN TP O R FoWHEE et LR, &
EEOINRIEEZ RO X 912 - BF+ 5 &, e
FOEEBITAD I ENmnolz,

O KARKAEEETIE, SiO, ZWSM L7720,

@ KRR ARREIRE T 135210°ClcT 5,

© FaEAERT, BEOAEZ 1101275,

@ HEERR TIATR ORFR S pH 2 A E 5,

SE R

1) BREFEE), BHEEME AT OIS - 5% - LHoFow
2, 7~y 7 AFH 2009, pp.21-22, 2010.1.

2) JISK 0102, MEHEN HAHIETHZ, ppl04-111, 2008.

3) HEHUSHEET 2, RS, pp280, 1974,

4) R. Greenhalgh. And J. P. Reley, Anal. Chim. Acta., 25. 179, 1964.

M

PR BB AT

B - A5 Gr. iR =1

Heftasst o 2 —
7IVBR

ATOX TECHNICAL REPORT No.3 2011

E=3
=5



FEYO R Topics

(iR EE - REEEAMN oK. BilEE w7 —%oi]

2011 4F 3 H 11 BIZHAE LR AARARER 22T T, BEEO =— X ~Ol7exdis, FEBIERH ok s B
LT, 4ﬁuaﬁﬁfg%@mﬁm%ﬁ L. @EOEIR - EEERESEGIC 2R TERD A TWET,
HANBRE v Z —I2BW X, ZhE Tolask ORISR, BRI O SRk E D m) ECHMe i /1 0%l - 72
FEIZ LY, k%ﬁ@éﬁ«@&mmmﬁr# BLmELTEXELE, 90 MP—E2x R P=T Y
TGO EROWLIRGEEEORMNRE L AEE LT, 5 A 1 BICHINBRR o 7 —#fk %2 dofll - 58k
L, HBE, = o=7 1 7 — e R L FEE RO 235 1 5ifl & LE Lo, ARz XY

O EHFHEICHES S BIRMZED I I L v . BIR ORI, ElREOm Lk

@ MFA~OP—EANEEMBEEAMIC L, 7 by 7 AHAR DO T L & BEREOFIEIEDFE 72 D 1
ZOILTHET,

511 H 1 BITIE, {FYHBROBRBIER & Z DIl DB O EFIERRI & L C, BRI E R 4
AT O CHEMBREHELE L,

((REEE~DFKIMBFE L 2 —DERY A ]

* fEEERREIEXEED

T by 7 AE EEH - B R IEERTORIBERISH LT, REKER D bt — I & 7o TRl
AR ZAT > CTOET, FAfBsE 7 =i, BRI LR LT, BUBINEREAOIRE, LK - &
MoORET - SR, BMBEIEREO SR, SEOEMHIRG 722 &2 EhE L TOETS

HBIE, B ¥ =3, 1EROBI— B A 2 BRARICHEE LTI LoD, PrE—HL& 72> TR BEREHRO
FATBHFEONE SR IR T A T E T, 1EEDOZRIMERREOSE L » S L RRYESE, 7
—I Y 7 OBRIFEIR & FRx IR BAfPAR 2 O TV ET

% AZRAH LY FOBSHRENVOIREHER

2011 4F 7 HITMSTATEGEN WE - MPEWITEREREICIR D L, (ERS AT L EDT T 0 L ENLIRONL T T A
Ay b (7AW T) 2RI, Do 2 —TH o vRERBRAZER L E Lz, LR, T A
AV FBBETROBESNNIHARTH D Z L, WAL LTOY YA 7 v OnliettzfEl LE L,

Y BZAY UUBGRER

KEKLIRE, HBIR 2 2 —~XBBIR, PR, BN D, HlHR -
HEREDREMRAEN ZHFE LN TCET, K, HE a7V -y
BRI O U BE T 2. Mo X — R O - PIEREIZ L0 HiE <
IToTCWET, Fo, BUGTHRWCTOBREEHGHRE ., HEHRelG s
OWEHZHINE L TWET, 2D, Bt X —2ENEICHIET
X2 X0 AR E SR BAHE 21TV E Uiz, 72, BEHEO ZELIL
LT, e Z—IZBWTAEDOHE S F2hi L TE £ LT, TR E SR A
2011 -8 A L0 TEERMMTBHITHREDEEN D
B E R S MEZ Yt ¥ —THERBL TR,

WAL L 0 ORI CRIE~OEA ) %1T-> T

WET, 8 H 11 BITiE, Z ORI ATEE LT OREIE
EEMHOKILUTEORERNTIHESINE L,
SR ITEUE btk L CiThi, T OfE Rk

DAR—LN—Y BIZEBABR I TWETS,

HEATT, MTTOWERE T b~y 7 AHEE
(RS R R, AL
Z OWBHISARR., RAMER)

7 by 7 ZECHR No.3 2011 — 18 —



FEYO R Topics

CRIFIEE~DE Y ##4]

WAL T, R S RO FH AR Kk & R
RSN OFEL, BRE, BB Z SR, MhpEEd & e
TEREEE DT O DOBRYGRBRZIT\V ., S ONRA) a5
PREOFREMZMRALE Lz, 612, Bl bZE5t%
T TR T HEEITWE LT,

BifiBasetz o 2 —13, R E 3 A 08k - [T
X DI DOBRFE 72 E OB AT o TVE T,

fEEROETIL, R, Hui/e 8 X 2 bRysnEh & Mg
[CHEEES 57200, 2011 4E 10 A 11 B [OHETRRR R
vH—| EEFTLE L, Mthix, Fer2—¥%0955

BRSO SRR 2 FrEm N D FFE 1212, R BrERS - 5 — OB
SFTR 2 M s F—ITHEES 5 L L bI, FAACHNE (75 2 MR,

TSN, 5 Ay e

T AR LB AR LE LT, RS TR
SHITMARE. () FAJE T BT A A LT i, R S| 451 B B 5 L 5
S IR LC. EEBIRORSE 3 T 2L — 1o B EREE A O — B E LT, 5D
FELLTHEL TN Z &0 F Uiz, Sd, B RS & OISR e 7 VERRICE 5 L T E T,

[(RIKZFE THhLS Y FE] 123t/ UEK&REZEHA]

FAfiBRR 7 v 2 — DR 7 = UEHEEERE (Sm X Sm ORI, RE 8m
DORBIKFE) ZEH LT, JAbRF=a— MY JBEEfgtE 2 —753 2010 4
12 A~2011 1 AIZ2 EIHD I = b— 3Bk 21TV, - b— U F2EI0TE
HT&E Dkkx e RS L E LT,

WAL, BAERF LD “B AT REBRHAS 1/ > 136 Bdlakln” Oixat -
BUE « FE THAEE I, HiBiR e 7 — TR ORGHI L E 2k
VA DIBHIGEERE 2 & 28T 2 BNRBR ATV E Uiz, Bl 0%
At o BUE - BE TERITHRUEEITM TV, ERICERATAE 136 A
R TR SE W& E L,

WAL REET, FEGLIL O T FEERE T 2011 49 AICFERAZBRMA L., IEH
\CBI2 T — 2 INEEA T TWDEDZ LT, 10 A28 AIZiX Thasw
R FEEREE eGSR T E Lz, R elitid, bk
FE0 ZIVETORER PR I U CRGER E I S E LT,

HREBREOXE ) B

((RFATIAIV A=V T ARR IN R RFRERE] HAERF: £ 0 B~ DOREIHR

2011 42 A 18 HiZ, TR hTalvyva=r7iEs) (&E a)ildk |
ARIRA A fmid@i) BT b v 7 A5t v 2 — &k &, iRl
Bio—BrE L TR 240 LE Lz, ZOMERIT, BRIEHEICET 5158
kD 5 RO B EAFFEER <, Utbzo—BE L UEEEIT> TV ET,

RE2TIE, AIERIIUD 23 40 212, UK OB v % — D54
B BEIEEE R EA~ORD MR ERR UE Uiz, BlEHix, SRORYERE -
GIWTREES., R T4F 7 = UG . 7~ R IRETfiE% 72 & & AW 72 & 20tk
B ROt RS M TV E LT,

WHER - A2 ROASEE

— 19 — ATOX TECHNICAL REPORT No.3 2011



7 by RER ATOX Information

(7 <iRBaRER Z FIA L =Rsto—EX]

BBz v 2 —i%, “Co BEHRIRIC L 54 v ~IBE iR 2 A L T ET, Ahiiki, ENAROmRES
WIREZ R Z CWD ZEMNLRBEMRFIZE L TRY ., IO A=A, KOG % %55
[FIRFIZ R 92 2 S AMBE TS, F7o, SO - B a iz TRy, =— XA bE B —e X
gt 5 Z L TEET,

AV —MEALVEE
Y HEEREEE g T
Mg E% D 7oAk IR, LT LB 0 T,
- FFAIfEHE ¢ 1.137PBq [
- R P OCo (BEEHRE)
=24

8m

SOCoffitiR
- ¥ . %90.7PBq (2011 4 6 A BIfE) 5<é
-# B R . 10~10'Gy/h
- BRFTESHE I emX R & 8mX & Sm g
IR FE SR SRIE~130°C (ERD) iﬂ
H-AQ RHIRE RU 7=TL—4%
mﬂﬁﬁkﬁm
PR iRS OB
FREFERPIES Co HEEHRIR HRURT A P

Whask 2L, fHFERlf & LT L—1r0 100200V &, S~ EE EalfL, M OVEEAE, ZVEXHRERT,
%%&nﬁ%@% Sefiiz, =— R B BRREA R TE £,

DI, EREEAIERS . VHREGTO 2 FEHORERH V. FABICA b UR~EftadkE T
DOFFEEN RETT,

FRARICITEBELSDH Y, EEIOE~NOEEZ B L TN TEE9, o, RERERPICARE
FHHEEZ W= = U I RARETT,

Y HRTEEE
« =T, ﬁ@% o T Bt O S bkl
c v =7 L— 2\ X DR B AR
- B HERR. IBEREER OO ER
« R T T4 BN AikBh
- BFERPEFOBE M EREMER SRR 7o L

_ RT Y 27 O
*  FEERFIRARER

Rk 19 4R 11 ISR ORI 2 BRks L TRk, B0 - WFFEEE « R0 6 DZEREIT L 2 M aER 72
EEREZHEEE L CEE L, IEFIEMERFIHO =—ANE < oo TETEY | WAL 22 T, B
(K76 OREHEKIADIZ D IRETAER 250 T, 2B~ 10,000 REH 2B A DRI H D £ LT,

7 by 7 ZECHR No.3 2011 — 20 —



7 by RER ATOX Information

[BRSIM R DIEFE D HTHkiT]

TI o~ BRI R C RS 24T - TR RN & I DALy DAL 72 EEFD T2WGE . BT
FCY, FANBRRE v # —ITIX IR R &AL SRR A3 A CEHINIC S B T8, BREEL R OFE O LT
DAMRETT, BUEHIM BTG U T LR ERE TR 21T 572 0 . k@ &2 V=0 LT, B 2170
T, BRI, BERREOSMLSNT, TEEM7Z &R RSS2 AV CGREHEEE 2 HI L 72N
IRARBR SR L CWET, ZOFE, FRNEERZIT O BT ORKHRENTE S T T,

Fio. WROIEDEERE (@R, Sk OREYEZLOSHTEEER EBRE L TR Y., o3 mlEe
TT, LATFIE, BBEZTT > TORWEREID 2 E TOER W EZREO—3 T,

DR A0k FiBIE - tHFE~ v (i# : Be~U) [SEM]
SIREVE OIS RIS « AR S JF 4T [XPS]
@ik G LR OMESHT - RPTEIESHT [XAFS]
PRI HT [ICP LN ICP-MS]
G TEROFENARLE T [ICP-MS]

FEAFETBAMEL (SEM) JERTIHTHEE  (XPS) X MRS ELEE  (XAFS)
CEMR 7 « L7 1 ReaT il i)

SR EEFTCIE, RBHMERIR 72 & OB AET D 3 U RPINBITHH T2 2 & 2B <Todls, KUk
AFRSAITIEME IR 7 A VA DMER SN TCWET, 2O 7 4 NV Z I TESICHEREZHERT AMERH Y 97,
WALTIX, 7 A VA VEREZEE T D TEMER 7 ¢ VX PEREMRAEIEE” 28 AL T ET, MEEE L, KK
KSR, TEIE KRS, SBRIEIRAE, MAMEE TSN TR Y ., A3 U RARELE S Ge YERRHE 2 &%
i L CREBR ATV ET,

AEBRATEME R, H— RV v 5 BZHE L, BEES b A T2 —EOSRME T TR ST, £h—F
U NG LT i RE R & O IEPEER OMEREZ Gl L 37, ALEE X, HBRIEEMOEE %2 10~75C, FHXHE
JE % 50~95%DEIPH TIEEIZRIET D 2 LN TE, B &M T CoORMBRNATEEIZ /> TV ET,
TIETIZ, AREEEZFIH UIER 7 « V2 PERERHmsER 2 25550 L T X £ Lz,

7k,;if2/i %ﬁ Eﬁ I fpAFIL
R~ | e | 3o |
]
/ 5 EXLE
—— AR 2 %E
LA AR 3B

4B
<5 Bxf
TEPEER 7 4 /v S PERERA G ABRIEIRRAN O — F U v

— 21 — ATOX TECHNICAL REPORT No.3 2011



7 by RIEHR

& SHEF—E

ATOX Information

Rk 23 4F 10 HoR FIAE

SEie ek H ZEADLFR WA HEEE
EERE I L D — MR AT S e —iY (M) B AJF - JIRF4E
2097242 | HILIO29 | wapameserms — 1 W BRhHE
3452138 HIS.7.18 | BOENRGEGE T IE R OREN 2, - -
3491207 HI5.11.14 | KB AR S..jg {gm%*ﬁ s TR T A
AP ETCiE T A 5~ A7 D THE 18, Z& Fofl o
2692 | HITAOT | ek e il e i e | PP .
f e T e AN H AR 7)56 78
3737380 H17.11.4 | A JIHia s CH D IR mbRG Vs A HZET- A T~
B2 IV TIT 5 KR g B | ek EH—B6. B &
3740615 H17.11.18 | ROBZEREZMEH U TIT 5 /KTHEEm O | EifE WSk, &R iER —
R iPaRES FdE EA
JRTIF T DT~ RECESTT | AR AE\ES, 22/ 1IES B
3748293 | HITA2.9 | 7 gy 2 oh 4 B
L
3782684 H18.3.17 | #& R ACRn, iR BEE ) e o 2 —
A= AND LT~y RREAO | il f, &G & B
3788827 HI8.4.7 | 507 B 1R
3824371 H18.7.7 | JRTIFAmI AT 2 BEm bRyt AR NI —
3836932 H18.8.4 B ENSRYEE I T AR R | T B2, SR H R —
HA WA, B RS
3863627 H18.10.6 | fEShEiksnts /N Frys s BH MHL Pz 5 —
A
I — R R
3936801 H19.330 | BEmADKEAS T — 71k 0 i W BE, KE S —
A R
= | B
3986918 H19.720 | #EBR/AKECE IS0 A TREAE T EE M I8 %@, @% iy —
4035083 H19.11.2 | /OB O =510k s B, R —
BF; FENIC$H 5 BF; W ADZE(L g - B
MISTO8 | H20.425 | s ok o by g pAE | T D
P )
4219026 H20.11.21 | /KJEZ=EFIH L7 Byl E..é% {ﬁﬁ R~ FRREE R
4223371 H20.11.28 | /N EACE O bRyt R OER, e = —
4227713 H20.12.5 | KEEO MG OUIWT 515K O LN EZ —
4256538 H21.2.6 | 7— N 22 jedis Lk 0, pHE X —
PN —
7 — R A7 FRERE OFAETFIER O , U -
4256548 H21.2.6 = DR B e WA FHE, mAR 2R
4260268 H21.220 | = ABokgh1E Tk —tl, Al 81T Ut |EsEEwalti
FEDHI T —MBT A FU—TF K| e e o o
4261905 H21.220 | EFRORBRFERLOZOFIEHEHT D gfﬁ {jf ﬁEEg %ﬁ —
Wl — R~ A b L—F ik — " : -
4303098 H21.5.1 Ty N OEEOK RIS E ERESS —
. , s TR e, BB RO
NES =] s _
4460267 H22.2.19 | &7 b OiEfmERYeEE Wit WA, mt E
4473767 H22.3.12 | A7 L —R BRI ERYEE e e, B B —
=x 5 vH=
4509732 H22.5.14 | /OIS BT E R O R ;’E@ ; FHE 1 -
4514688 H22.521 | /Kbiifsdim oy eth, X ER | R
JEAIFRANA NI BT AIE RIS O | YT B2, W e B
4520786 H22.528 | ) R 1 0D A e o
Wy NERUSERHE < FHER A L . e B
4560393 H22.7.30 W < BB I o, SR SRk
I s 18E], GRR —E (M) B AT I
\/“\K;j!\/ ljlﬂ:l: 3 ) o
4604175 | H2210.15 | ABDESERDAMRORET A VEEF SR RIS REC | DSt
4627597 H22.11.19 | PEERAK VAREAE SRR E 9 D EEEYS | Ml (% . & Mt —
. s8R, R —IE (i) A AT AR5
NV P\K}jy‘\ /. 1] Iﬂ:’: 3 . o
4639355 H22.12.20 | RIEDGISE DO REE 1k VEWF AR AR SR B Sl
MEEA DL —T OFERIEEENZ O | &8 BT, O B B
4806782 | H23.826 | - 1z 2 | L—F ik BIE B .k

7~ v 7 AEH No.3 2011




7 by RER ATOX Information

& FErOREN

¥ 35 B 5 - TS 4509732 5
FREADBH  PAEREDFIFERVEE

JE - B AT O ST BN S5 0/ N OERCAE 1R, B ORI NEW, = A =TT
DEFENDOIEGZNET D Z ENREETH D, ARFEHIT, BB 34~10mm FfE /)N OREE ONIE % 3
— R A — B D R ESE TRER LoT < T 7900/ N RENE O B 51k & F i I+ A Iz B
HHDTH D,

(R =)

—HO TR C/NIBREE O L AT & EFHmEANEOSEIN O 542179 Z & Tk
ORRBLAE % 2 B OBCIRIRIZ B2 Z L 3T & | Bl ITAHE LISiBROBRE & —A D7D
TR AN T 2 B T & KON /NARELE 2 7 L A THOIRIRIZ T2 2 &
T, INFETLEEITE Ao thN 0 ESLUTE ORI G AlRE L 325 Hik L EE A5,

[FZRFE)

JFA-JPFE AT O S 7o/ DL O BT IR, /NS & 7 L AR TR £ 15
TUATRRE, ERVEEOEFH MR Z S v — U o ZHETOIEr LT Dek A & RIS
Wil S BET DU TREE DB 70D, T, ARIAO G IEZFENT 28EE, /DOREE]
Z PSR E TSR L O T VA L TURFEE2E T 57 L AL | R ORFH
B AE v — RS L v — TS L TR T v — U 7B ENL 2D | /O
B D4, sO4GIF IO N5,

B 55 B S RETE 4806782 =
FADR : ARHKA b L—F OFREERVCDEREICK DR b L—FDFRAE

JHFII38EFROY 7L yray « Fy o NERITH Ly gy s P—NIChHHA N L—F, HRichtey
FUR R L—F %P5 T 572D OERIEE & Z O EELAHH LT S HECET2 b0 TH S,

(R =)

A ML—F FRZHE Y MUZ R L—T 1, ZHVETIEEEDEK L TER. ST 2LMNIED e A T
FURTETRL, @A AR - BREIMEZZE L2, AL, IBREEDT-OIVEEE DN 7 — LN KT,
KREFTOMEEZFREE T 52 L TR MNEORBEER L, S SITHEHEEROMES 72 < L TEEmOA
HOKIERHNZ XD HDOTH D,

[FRRFER]

A B L—FOERFIEE THH-> T, A ML—FTOANEIZA FL—
F O STFRATFRER ) 7T L—blE, VT 7 L—A1D
SENHEE ST FA I YL 2L ZA 7~V R |
ZEATT A AER4 L | ATEIEI SR S VMR DK A T 5
KOE AL . V77 L—AUZESHT S, ATEiE4
EEREN T 5720 DKFE—ZTE DL TND, Tz, Vo777
L— A1 BICESHT 722 A 2 0 7L F2ORINC Al B4 % RN
DA RIDRTHN T, AfEE4NY v/ 7 L—Al EE A L—RX
IZRBENCE DR E 72> TN D,

Z LT, V77 b—2alkonfEitazME R OBE) LT
MOBENZMRY KT Z & T, By MIZ L —FOLH A TER
L. 2> oM v OSSR E Tt & Az AlREIC LTz,

XOUHLRAARFRCET D BMWEEEL, Bt Z —E TRV LET,

— 23 — ATOX TECHNICAL REPORT No.3 2011



7 by RER ATOX Information

Ty OADEE '

i3 3 BASAT by 7 A

S T104-0041 AR XCHTE T H3%E4 5
S N 1 i 5000 /7'

B H 1980 (HEF155) 4= 9 H 1 H

7% J=| iR gnk H—RS

Hupertf RKE N
LRSI A RN
B IR e WikE
RS U B I IER]
fifi % B G
i % A W
A% oL BE(T
o M ot
o o —i
B & A R

EAE 1,698 4 (2011 Pk 23) 4F 10 HKBIE)

N

I FI D

i) £ 1953 (HEFn28) 410 H A SAL B TE R ST
1964 (BEFN39) 4 9 H St e ARITICE AR
1967 (BEFn42) 4 4 A AN A TR % B .

1980 (HEFn55) 4F 9 H HASHEARITIR T M 2 8 L.
MRS AT 23T

1988 (HAFH63) 4 8 A THERM TR B v &% — & Bk

1993 (CFRk 5) 4 6 A MASAET by 7 RACREH AR

2008 (% 20) 4 8 A FAlTBRZs & o & — 2 fios LB E R 2R

B i & it

PRA AL E RS
AR B — & AR

PR L= 7 - 7 o B
PRASHTR U =A |
PRASHERR 2 U =1
BRASHETT A A U =1

BB ERTMBRAH (BUE ()

7 kv 7 285 No.3 2011 — 24 —



BE 2 ZAHELD ST~

LihiZ, AFEBREE OBEIZET DN 2 — A NI R 2 ICRFE L TR Y
£7

IR S NI OB 2 TR LTI, (b)) HREFEERS LV a2 <2
SV, 722U, EFEFEN L DHENFIA BROETIZ SN TE, YEEEFEAPETEA
ARG e 2 — (1) PSR MENFIE B E GBI DRl 2 BEE L T D
HIE) & AFEGFFHERNO R L TODEEIldho T, TOXEITIVEEA (HAMH
Hi B IO G DT, B TY),

MERIZREE - — AR NI B R =
T107-0052 HURHBHEXRIK 9-6-41  JiARIK E/L 3F
FAX : 03-3475-5619 E-Mail : info@jaacc.jp

(7 N7 28080 13, ENCESKESEE (B 23 FEEEE S 5) 12k,
ENZESREEEICAITS (Nod 2009, Ak 22 4F 1 A7) LOMARL TWET,
[FEEAR— L= Lo [HALEZEGE] <° [NDL-OPAC ([ 7 [E & X EfR R E
M« HIAV AT L) ] 122 0EFET =2 BN B#E SN THB Y., NDL-OPAC kv~
N—=T O EE R BRSO BEITOHIATL Z &2 X [T hy 7 R
B #AFl X oRAT D EnTEET,

7y 2E# No.32011 ATOX TECHNICAL REPORT
SERK 23 4FE 12 A 1 HRAT No.3 December 2011
MR - FIT Published and Edited by
AT by 7 X Engineering Research & Development
BBt o & — Center
ATOX CO.,LTD.
T277-0861 TIERAATEH 1201 Fih 1201, Takata, Kashiwa-shi, Chiba 277-0861
TEL 04-7145-3330 ({%#) TEL 04-7145-3330
FAX 04-7145-3649 FAX 04-7145-3649
URL http://www.atox.co.jp

T by ABMICHET 5 ZTER TEPEZSWE L, EHEE ¥ —F TTEE S TN,



PRE





