(#t) BRRFHFESR ZRE =]

2018 £ 4 A %17
No.52-2 (iE %)
=] R
I. tEty 3y
A AT 715212017 SEROFE S  IRERT 2Rty 2 a:
[~ AF—=T27F JAK (MA) D3 BEEHAD 7= ORRBHTAT BT | D e e veeeeees B Rk
I. %RAER
%5 [FIRZPRBIE B (SR E) A2 B LT (1) seeeecescestectcceccocsnsnncnns e R FLI
5 E*ﬂ%ﬂ'iﬁ ig' (j@bgjjig') éf'i',% LT (2) ................................... Vo %E‘E
1. *f‘ﬁ*‘l‘ﬁ%@%%%%E_% ................................ April, 2016 —March,2017
V. BFEZH=21—2R
Great Motivation for Doing Research in Japan
Related to Decommissioning of Fukushima Daiichi Nuclear Power Plant
..................... Rizky Dwi Septian
Experience as an international student in Japan
............................... Afiqa Binti Mohamad
V. E#tszr—#N (EEF. KL No.53-1 THRE)
MRk 29 AR 2R 30 [ TEEREME S B HlI I — | OBfEZE N ererererececentiinanann
VI. HHH
%B/ﬁ\/iﬁ;’ﬁ’\j\ %HEIJ%@E&E%W ......................................................
VI %Eg% .......................................................................

10

13

15

23

24

28



I. tEEY> 3y

AAREF /5 12017 FROFS] BIRER ST v g >
(A F—=T2F /A4 K M) ONEEEMDT- D OREHARBRTE ) O

2016 4= HE5E =/ N E N A Eii
B (B

EYEBEEM OWEAL & A EF A BIE L €, EHBEREHCE SN o~ A F—7 7 F
AR (MA) Z5HEL., @ AT ARNIHERERE S 2 T A O TR 2 72 D OFEAITBHFE A3
FEDORFFEREBE CTHED ST D, MA D53 & 2R BT 1T < oD
DIFERBHY . ZNOITHEA LI OEIERER 5, FMET
X, VA 2 & LB bRk, &miRel, 38 X O el o5
BAFEAED BTN D, 2017 FFRDFERITISIT DRl
viay (327 H) 13:00~14:30, JER : R /IMeE Bk
) Tl MA BB T= 0 D% 2 DIREHEREDBRFRIL, A% D
AR YNNI RBHIZRE Z L 12 3 A4 DFEFIZ DN L,
K Ligim Lo, RGBT 50 4 Th o Tz,

2 OPEHEREICRE T D3I B, JERN D, B O
BREBR (B LIV RS OTER A EE O, 459530
FENI AR B DIER) | 33 K OGBS HAEE T D SEELOD 7= 6D DTS
DOERBIZHDN TR B o 72,

PUF, MA 254 LT2BR kb, SRRk, 3 XU bkl
B2 BT DHENAOME L | SHOBDOREEFRGOET IOV TEET 5,

JER - R

1. MA EHEREREIOBIROBUR &3R8 (R O8%E B EETES)

(VA S ERALAIREE Dy B2 i i ]

BRIk 2 AT R (2 1 D o B AS uipr & LTI, R
FED VA Z B PR EHZ AN U CIRRRE S & 2 s B B A | i &
TEEED MA ZEALIREHI TN U= DB DIREHA £ JE B I i3
% 2 T X ETHITIREE S D Ear SRS E I O 2 T S
b, O OEBREZ AT HEEEMA U A 7 )V AT KADFE
I, R A 22N B3 2 Hfi 2 et 35 & & bic, Rk
DIYE (BT - BEBAORAE) CRRFTTH D525 NS RIET VA TRIND
WEART S Z Lk bD,

[FAENTI T D VA SAERLREOBHF R I]

EEIF I ERANC BT, K B%E TO Am 25 A9 25 MOX REH
DREIRERIE & HBERFT O, RSN LEARFE DR (5, PR
O/M H5F) ICHREET D HIROMNLIZERE L WD, £z, ZORE
FPH COSTEMNE T ZIET An IO FENGFHME SN TN D, SHIC, EEERE (¥ CWEH
FAALREL O RIERER. “Am—1” 2MTodL, MW OMRRA L2558, Pu LY Am P53 A 55BN 2 2 B
HENRAEGTND, —h, EEIELERNL, 20%FE CTO Am Z U001 L 72 MOX KR b ORIEIZEK
L TWBER, FIEDHERE S IO LEFEOME, a3 nERRIUC S5, £-, Bb
PIREL O Z BT EIR SR E CO MA B ORBICRT 2 E R T —# bIRONTEY . &6 7225

1



BB N METH D,
(s3T5 MA B AT LR DBR TSR]

PREHELEHANBATE & LTIE, 7T A CEAICBW T, EiRED An 25 H9 25 V02 #kEH (7 04w
MERED OBFFEASKE IHNCATIHON TR Y | BEREEEICBIT 2 B2 m AN S S oo b 5, — 7.
VA BT RO RS EE Y LTI, 75 > A® Phénix FRIZIBW T, Am, Np B AT LR E DR
3B “SUPERFACT” 2MTodl, FREHEZHEROMER N D 18 O MOX BREL & JEEL O B 26 8h 2R3 2 &
MR I TN D, Fo, KEIZBWTH, An K ONp S AT LRELO BRETERER “AFC-2C/2D” A3
WHFD 227 R TESTF 240D ATR SFIC BT T, BIE, BB S%RERNE ST\ 5,

|@EAPYEC)

ZIVETO MA AR IREIOIZEBRRIL, BEXENCENR L7 MA (R Ry 7310 0) W TTT
DIVTET (BARRREE : TRLY) . AS%IE BIEBREINOHBELT. MA (74— RA Ry ) ZHn
7= ToPHIBI COEIENSEL L 725 (TRLE), ZD AT v 77 v ATt BE R Dhe S 2 R KR
IR L. BRI D23 » B L= DBED 7 4 — R A kv 7 MA Z W= BREHE . BRSTRER
PRI %38/ 572 % SmART (Small Amount of Reused fuel Test) A Z /LOWEDHED HH TV 5,

2. VA EAEBEREIOBEOBR L E (B KHZE—K)
(VA & S B EREL D Zy B LB
& BB T2 ERIFRER A 7 W Z i &4 D ARG T I
S WA I JFERAYIZ Pu & & HICMARFIRZEI S5,
F7-. BT CE Ul LULVBEIR D D R K> T MA
ZENT D2 EHTED, IO ORHA & EAMEDE OB
BhEEIFE L, FNOHYEF = L F =@\ 2, B L7 MA 23%)
FBENER SN D, P S AERFREIOMKCT 7 F =~
BN TREDORBGFHIR & <KFFT D43, B S 47 MA 121, (B2roE
AL LA HREoe R (RE) O EARMW) (FP) DR LIFD.
U-Pu-7r 547672 D48 BIRENT RE & OIRFIMENMEL | B—72 A4
ZHYET 5120, RE DIB AR Z SwthFERELL FICZ D 5B B 5,
—J5C, RE DFEEZFRETE UL, Bt wthlh £ VA & Tei Bk
B LIRIIR G ICHREECE 5 Z E R ST 5,
(MA & A SRR IR
VA EH@RREIOBRIEIL., TAEZITI T O, KEREKINZ D ST\, EBHFCIEl—
VA —TIFETEE > # — (JRC-KA) &1 71 L C, U-19Pu-2MA-2RE-107r &4 (wt%) L
U-19Pu-5MA-5RE-10Zr A% il U, midlF 7 = = » 7 AT 21T o 70, 7 A # ARESCAFFEET (INL)
13, UZ &£ TRU G470 Efkx IO BB 2T U, An O Z I 7B IFEIRIC L D
PREHLERC ATR |2 X 2SR A 1T > T\ b, S HIZ INL, JRCKA, 7TV AJRT-7) - R =X
JLF—FF (CEA) 13, BB IL[E 7 1 77 AFUTURIX-FTAD—Bg & LT 7 == v 7 A4FIZ K 5 Pu-12Am-407r
Bh L U-29Pu-6MA-30Zr A& DIREFRERZ1T > T D, BRBHELERH 1T 1258 L Tz Pu <0 VA
Z B o7 RE AT HHFEAS, BREHC K> TREN L, BHET 2 Z L3 TPRIND 72D, @ O RIEHT
& % R ZEE) & OFECIRB- RS LRI EAER (FCCT) ~D5 8% feid 4 2 BN b %, K4
JBIREFORHRZEN & 70 5 7 L W AJE & FOCT 2 X D WS HA & 3-S5 72 8, A TR 7kBR I
Ko TFP HADHHFESCMA 35 X ONRE FHOZEE BT 5T D,
[4t0F#E]
FROE ST, B K -BRETLET DM EGASEREIOBRFIC L - T, ZOZFEENRH LN D




D00 %, LinLeh b, FEAUBICITRIRRE O BRI OB L 2 & O T IR S5 O B L
Th D,

3. VA BHEWBEI OB OB LFNE (RF 1 S AHK)

U Z: 5 R 2= LRk OEE]

DEZRERE) S 27 2 (ADS) & X A OBk LT, MA
T EIREICER LT NGRS R S R OBFFE R 8 Z D T
%o MA & Pu DZE(M % ZeN XL TiIN ORFCHABR L, (MA, Pu, Zr)N
BFREEARL > R b L <13 MA, Pu)N/TIN RORIF43 8~ L
R ETHMEETH Y, MA, PON OEFRT, JFOEMALEIZ LY 20
~45molWFEE DFIPH TH D, Pu & MA DOZALMIIAR A 2R EA T
2O THEIOMAE HER R <. BYmERE BAFRZ &b, &k
YT VA Z SR ICHINT B0 ORELE L TN RHEE A LT
WHEF A D, BEBRKIT. R COEMD D\ I LFIRIRIC
AW EAFRIC L > TVA & Pu 2L L, BB N
T35,

[ARRHLE AR BR R O BLIR & 7]

BEIETLY A 7 WZIWN T, MA & Pu 2 S{bIICHEHAS 2 51T 2 FERERIENA 5, 1 DB, A A
7 VD LV BRI D S EETBIEIC K o TR S 4072 MA fEERISIR A .~ V7 VBRI C A ik
MERFBORGH AL L, ZNEAERKIGEH CRFEIETCICEVEMME T DHHIETH D, RFRE
JEIZ K D MA BR L7 & O LR T, 24U E T JAEA TH~40E mg /MR SEBRIC 1 0 SEREE
IWTHEY, N & OEEEREERGGUEHER £ CIISg A~ Th 5, S%IT VTV - T at XD
R0, EFEN, ERRERE, N [RNIARIRAEEE SR T A ORRFEHIFRI RS Ui fliEiess - smsEcBI L ¢,
TS D OHEARBIR FRECTH D, —J7. 2 2 H O HEE, X FLEE TR L 7= Cd-MA-Pu
B ERZIRTINMBIZ LY Cd 2K LoD, Pu b MA O ZERD HIETHD, ZhETic, Z
INEBEDFIR T Cd-Pu &, Cd-Am ROFIRZATV, MR IGOND Z L A FFEL M, it
FH T MA 2455 L7380t ¢ BURORBRIZ L 0 | T it 28 B = & BISs ( 1a)  7 T — 2 G %
Ll T %,

UREHINET — 2 35 L OV 2D U MIENT OBLIR & 3R]

PREFOMERESCRZE AR D 5 5 E WA FRET 5720010, BB 7 — 2 UG L CF— & X
— 24T HZ ENEETH D, MA 2R ONA, Pu, Zo)N IZEA LT, B, BVmiE ALk T2
BRERICANGER S 5 JERER 22 Bt T — 2 IS 7~ C. AR K ONREE(RAAIEIZ B3 2 Wi
WaED D & &b, BT — % ~_— 20 WEB iABIZ T T T 5, —J57, WS
REOBRERS D F NI LT, 8K 05 0 FEMAXT-7 % _X— A2 L7t = — ROBE%E - kR %47-> T
W5, FEALIREMRITR OF Y = — V& B L, BEAIO (U, PN K ONVA EH L OsEET — 2 %
RKMLD>D, v aryy i AR He R - HEDOBIGERET WHLAL Z D TN 5, F2H]
PEDENMIENT 22— RIZT 5 720120%, BERRBRIC X D ET — X OB A K TH DA, MOX JRERS
A EBREL & e U CEALIRELO BB EAIIARE L CW D ONRBRTH D, T DIz, BABAZE(L
WL O BRGTERER A BHE L €. FLRE IO BLE & Mt s rT e 72 i iR B ERE RR O R & B 3 514
HAANCHEY TR EFRETH D,

1. 2iHR

LI EDFRHEOE, KEHENORO L S eERBPH S,

3



SYBEZE O FEBU AT T, MA RO R & 22 is 03 T3, ﬁﬁfjﬂkﬁﬁm VHFRAE &
ALTHY . WNTHAHA L CTHIE L2 B S TS EEEZ VB & T 5, RFFEOMFEE TR+
FIREREOD MA Bl ORI IR LTI LYY,

« Am & Cm DGBEEDRFIER ED T ) Akt MA S REI O E, BUROBE AT & ThH
%o

 BRAR BN D4R % TRL FEMIAUX, FREN R T 2O TIEZRW D,
ISR BRI R BB T, 0B - BRE - BRI OV TENE TRL M 217> TRV |
10 FE5 0 (B DB 2 £ L O ELMEERR L 720D T, BIE, StA TV & 20,

Uk




I. %¥AEH

%5 MR E GERE) 2%ELT (1)

A AR - TR R BH 56 A
AR S A Lo
7T v MRAT REHR
Per K fLg

Z ORI TEsE HRE S &
Cs-Te L&MW OALFHIFEAAERIZEET 5
WHgE) 12 oxF LTH 5 MIERERT = E
CEEVE) ZTEW-Z &, 2L A
B DR S HRIZTFRIETHELS Z
EITLEVHRICFECET, Fo, HE
HEE LEERIRFIFaR0 B Bk
BB L RIFET, RoOpTEIXA AR
T JIWFSE BT T AT A
flid & U CTRARTFEEF v /X RITAE
B LTV R 25 4F 4 H ~ Rk 28 4E 3
A OB E LN ETT, AiftE%s
i+ HichH=0, KFEFRLE THHA TH) ek Uh) LR ()
HERAIRG, BIOMEFREATEE £ LEART Bk —Jok, FREREA, ITRERK
BERLETFET,

FhiE, PCHROEL Y X AF—t X2 )7 ¢ BLOBLE) D & HIFH R I E ik L7
SIRFNEFICERE Lo, AFZRIL, @dE EAOBRETH 2 e E (b2 ED 5 =
EEREME L, BEHEENEICBIT 2 FP BRI O | 36 L OWFEE B O BHiE R
HENZ L 2 FP R EIEO A2 L L -0 TH Y HROENLBEEREE LTE 25
HAFBHZICXT LTI 72 M O HI CEX 72O T2 Wi EE T TEY £,

ARUFTEBHAE S P, FTEMFZE A AT IR BN D> o 72 72 O SCIRFR A O 28R B O fESL D>
HIZTUOE LT, FriC, ERTFE (BERBRGE) OESLIZBWTIE, Cs-Te B REHERIZH
W5 Cs DRRFCTELE LT 272, CsTe JEBARNDOERE Cs-Te,/ BERRF 7Y v
T DAL T, BRIF~DORE, BERBRE COHOIEEXE, KRAF~DIEBRFERE %
HEFF L7 F £ FEMTH2X4ENH Y . Cs X Cs-Te JERAN B ER R T CTRLAHIL LRV K
IFEBRT R EURTH I LITEH T LELL,

ST, B OB RIC OV T, TR ETICHE SN TV A HEEHM O FP ERICET 5
WFE D% < TG BB A Wik O TR SITHRER AL PR FAHMEIC TBEE LD TH D |
BABR & FP O THRT 2WE B RAERMY) O IR & 7o > T




FHATL, £2TC, AIETIIEREERER A 7225 FIB (Focus Ion Beam) % AW T
JERAR 2R U, JTROPTHER &R E TR R OG5 2 L iIc kv o T
LA A FE L, BREBICE T 2P RIn A RE L E Lo, £, #EEM (Fe-Cr
#H) O FP @ BFHEA RERICSGET 28R T, Cr RILMO S HAEREIZEH L, fsahiA
A & A R R T AT CROS O RICATR R ZNAE LD Z L 2O TEBRTHRR L EL
2o Fe-Cr SOMEHEMMEIC X > T FPEREAEH TS 2 et a4 R L2 2 & T, itk
R BB AR IR O BIRBEEAL~D T 70 —F L LTI E Tiliaa SV T I 20 7Rk
wemE M Ot FCCI (Fuel Clad Chemical Interaction : #AEHW B Z L 2HOM EAVER) Frik
M BRI AR LE LT,

WEEMET VA4 (Fe-9Cr-0.1C ) OfifE FP (Cs-Te) BRERBRICTHONT-E
BAERD O TR ST~ vy B 718 () EEAHREPT N2 —2 () 1I2X0, fEiRkiRic
N> THEKT D Cs-Te BB EM DI CrsTes THDH Z LB 3o Tz,

PRk 28 4 12 TS HHERF R S A U w OFEILFFESRE LE LAy, — 5 Tak
FBRFRIT A% bkl 2 & SHTWET, £ LT, mdEFE ORI Z M AR5
DS S50 ERBETH Y F3, BEHERBERALIZIE, RBHE R, EimE R, A
v 7 T REARRUL E I D72 D REFMESCE~ DB SR BWFFTE 2 2 b, 41
LEHARETH ORI D EEXET, Ol LT ERRL F¥EZ, MEDOT 4 —/L Finb
HEN CTLEWE LeA, MIEEORIEFEZEICL 200 EBR Y vy 2 5iivicKd 5 &3k
2y BHOHRASDEIREHER 2 ~ DS 2 FFOENT . HARDERE B O FARsRLIC ' B L
TWERZNWEEZTEYET, %Y, EOXLLALIBBOELET,



FARFRF P TSR 5ER
JEFF R
FrEWsER 15 =EE

ZOREE, H5 FIEREERSE GHHE) TR EEE, REARIFELET, £, 2
HERE, CHREIEE E LA Z T U, EROEMIC ZHATEW R EOFLE, £
TEER AR PETAWCERBR T 2 IZREHP L BT ET,

RIS LR HIRRER L 0 RIS W T RS H Zr-Nb-Mo &4 D BRF$IZ B
DHFFE] AKX — b LE Uic, MERTHERREE ik, FE @MY CHRELoUIE| e
MBI 24T > T L, JH /=3 F— 3L a Rk 0 HIERIBIR L= R L%
—HEICKH L THETH L Z Lo, MEBRHIRETIL, 2N E TOMZEM AL EZISH L7
5. AT B OBGE & AR Y #lA CTE £ L7z, £7o, IR THE. St B
TAHHREZIT U D, L0 EPERETOOZEMED &V B OBI%E b i L TR Y | ATk
WA & L CTHEHEND Zr-Nb 5442 _X—2 L LT, F=xHE (Mo) ORI L
BAOREIC S SICENRTZHAEDORE L, 088/ WEE L L TERLTWD Z L%k
REWHLMMILELE,

ZIVE TICARMFZE I, e RIS FE A LB/ N X < F 2, BUT OB E R
RSN TS IEED Nb, Sn, Cri8LUMo 255 & L, Zr-X RO gt hA&s 7 —7
A CIERL L . Z OB RRBLE-OBF M E O R-M 2> & Mo IRIMOEN 2 B L £ L
7o Fio, WHHREELE U CHFZEBIR OED H T % Zr-Nb R A42x%t LT, Mo Z RN
L7z Zr-Nb-Mo £ B} 2 Bi3E L. Z OfGili#HAk#BIZE (EBSD {£X° STEM/EDX i£) 7>5H Mo DAt
HZEEZB O LE Lz, 723, Zr-Nb —5e&4 Tl o-Zr FEHFEFIZ B-Nb FHAMT 32 =
& T, BEREREZ T E S5 23, Nb 2 Mo BAAEKEER T 5 Z &b, Zr-Nb-Mo A4:123
DT, B-(Nb, MO ZSFESRRINICHT IG5 Z &L & 512, Z OFrHmINERIC Mo 25k L.
Bt orz & 725 2 L &2 R L, HEERA072 Mo DT HIZR B A28 X Ik F LT,

BEARARRIE & IR & A FRBIATT 723l b i L C&E TR Y. ZNETIZ, Mo & EDH
INZFE, Zr-Nb-Mo GO DO WA R T 2 O TT 0, BEERENT 52 & %
R LELLE (K1), 612, ZOHRZIGH L. Zr-Nb-Mo &4 D R&E D b & 5aqt,
B D BIRE LS D~ <L BVLERSAE IR 2 PRAR L, FREE & A o0 W 2~ & A kbR b &
[EES, RIEE, ATHIZNR &2 RIS 5 2 & ¢, ZoREbaER L F L,

B LY BAFE L7z Zr-Nb-Mo &4 D 58 5 15 D el SokikEL ik & B ReE & D FRBE
S HITIE, MR ZITT Mo B A EREMIR L TE E L, @ELREOKET 2D
THMOBEY | YEREEOFEMER. ZORRMEA R T E TITEIREE-> TV EEA, L



L. FAIZ Zr-Nb-Mo 52 & @ REHICE R OFir kL & L CTEPNSN TRLEMT b BT vy
NeHLTVLEEZTEY ., ZOLDIZHEARR TH DEAKFERE T2 Dk,
M RS KSR 2B R R AT 2 4 22 OBFFERGH & L CRBR L. BUEIL. Z OWFZEHEE 210 T
WET, I DO FIZEB W THE T D LR, BRx R RO B %
EW N L7 DR W L TWET,

AL b, ZOZEITICRWE D ITHFRESICED TH Y e Bo TR £7, &
EHB 2 OWRRICIT, 5% L b THE, THRE L S BBOB L ETFET,

a b
Zr1.2Nb0.7Mo GB Zr-1.2Nb-0.7Mo
0.195 |- 9%\ 300
0.130 | 200 F T
Gl — [131
0.06s - 91% E 10 87
0.000 T—/ 0 C -
Zr1.2Nb0.3Mo GB k) 2Zr-1.2Ng-0.3Mo 24
0.195 + 13%\ g 300 + Tada 25! o,
0.130 | S 200 ; a0 &
« el k=] [114 = =
g o.06sH 87% | @ 100} & Jis X
[ > = 190 B
0.000 © 0 o P 15 g
Zr1.2Nb . by 2Zr-1.2Nb S 100 o
0.195 |- 10% ; 300+ ‘247 ] 14 a
— = R
0.130 |- e o B [ B 5 i3 ‘g
2 - |
a > N s ® Jro =
0.065 | : ' % 100 9'1, ’ B N S
¢ 7 % { 3|’__} i i ! 00 01 02 03 04 05 06 07
0.000 L5 O A S w—— 0 ak
40 80 120 160 200 240 280 320 360 400 Gl GB Mo content (wt%)

PPTs size (nm) Location

1 (a) Zr-Nb. Zr-Nb-0.3Mo & X} Zr-Nb-0.7Mo A& B I 2 D1 X454 (GB B &
WGl FIHiET 2T OEE HorT) . (b) GB BL Gl Lot HmO LB, () Mo &
HEITK U T OSSR R L OB EOLH), GB : K Gl : KilN,

=

REHRFORT (2017 FIHF N FRBRDOFER)
HH) BEfak (B) L% h)



I. #RHERERSEPE—R

(April 2017-March 2018)

No. | #1 A | &4, S, NESE | MEek i
ft
1 24-28 2017 The International | http://icapp2017.org/ *
April Congress on Advances in | index.html
2017 Nuclear Power Plants
(ICAPP2017)
fEH. AT TV
R v = AT 4 v
2 9-14 Actinides 2017 http://actinides2017.jp/
July iz, BAEK
2017
3 11-15 ANS Annual Meeting http://www.ans.org/
June KE Hv7FvvRa | meetings/c_1
2017
4 6-9 4" Asian Nuclear Fuel | http://nuclear.kaist.ac.kr/ANFC2017
Sep. Conference
2017 (ANFQC)
WHE Frvah
5 10-14 2017 Water Reactor Fuel | http://www.wrfpm2017. ©
Sep. Performance Meeting | org/
2017 (WRFPM2017)
HE Fzval
6 17-22 HotLab 2017 http://hotlab2017.jaea.go.jp/ O
Sep. K KPS A 7 v
2017
7 24-29 Global 2017 http://www.global2017. ©
Sep. WEE v org/
2017
oo ER T, O it O @ etk



http://icapp2017.org/
http://www.ans.org/
http://nuclear.kaist.ac.kr/ANFC2017
http://www.wrfpm2017/
http://www.global2017/

V. ERXH{E=—a2—X

Great Motivation for Doing Research in Japan
Related to Decommissioning of Fukushima Daiichi Nuclear Power Plant

Rizky Dwi Septian
Graduate Student of Nuclear Engineering Major, Master Course
Department of Materials Science and Engineering
Tokyo Institute of Technology

I was a graduate from Metallurgy and Materials Engineering in Indonesia and actually at first
I didn’t imagine that | will take part in nuclear engineering related field. | was a student with
very high motivation to improve myself and | believed that advancing my study in Japan will
be a great experience in my life. | was really encouraged to continue my study in Japan as |
admire Japan so much in related to science and engineering that provides many research about
metallurgy and materials engineering. In my final year as a bachelor student, | understood that
my interest is doing the research to realize my childhood dream: to be a scientist. During my
three and half a years spent in university, | learned so many things in the field of metallurgy
and materials engineering. | learned, understood, and considered about how to solve the
problem in metallurgical and materials related application, and also gained experience in doing
research in the final thesis. These kind of experiences were very important for me as a step up
to achieve my goal to do research in Japan and become an expert in metallurgical field.

When | applied to Tokyo Institute of Technology, | was given the chance to enter the nuclear
engineering course which I have little knowledge about it. At that time my current supervisor,
Prof. Yoshinao Kobayashi offered me the research about metallurgy to be used in nuclear
engineering field. Without hesitation, | promptly accepted it and | believed that this would be
a great chance to experience something new in my life. Even though | only have little
knowledge about nuclear engineering, | felt really excited and this would be a kind of

challenge for me.

In Japan, now, all of nuclear power plants are facing difficulty. Since great disaster struck the
Pacific coast of Tohoku causing severe accident in Fukushima Daiichi Nuclear Power Plant,
Japan has been suffered by the fear of radioactive materials released to the environment. This
is not only a technical, but also social matter. When | came to Japan, with supervision from
Prof. Yoshinao Kobayashi and Assoc. Prof. Isamu Sato, step by step | learned about my

research and understand the importance of this research to decommissioning of Fukushima
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Daiichi Nuclear Power Plant. In my mind, this research is really interesting because | will have
to find out how these particles can be formed during severe accident. | believe that by
successfully doing this research | will contribute to the nuclear decommissioning efforts in
Japan. Also, | hope | can be involved in the establishment of new generation of nuclear power
plant that will guarantee the safety system not only in Japan, but also in the world. | am very

motivated to make it as a success research.

My research mainly focused on analysing the physicochemical properties of radioactive
particles called Cs-balls, which were found near the Fukushima Daiichi Nuclear Power Plant
located. The particles contain radioactive caesium and other elements such as silicon, iron,
zinc, and were highly oxidized. The properties of Cs-ball will be analysed thermodynamically
by using chemical equilibrium method which is generally used to be applied in the
metallurgical field. The main objective of this research is to improve the thermodynamic
database for severe accident analysis. Thermodynamic databases are useful to evaluate the
migration and deposition behaviour of fission products such as caesium. The behaviour
analysis of this Cs-ball is also very important to know how the particles can be formed and
react with other elements during severe accident.

Decommissioning of Fukushima Daiichi Nuclear Power Plant requires the knowledge of
fission products behaviour in order to evaluate their physical or chemical properties in the
reactor. Therefore, thermodynamic characterization with sufficient thermodynamic databases
will be used to predict the chemical properties of fuel materials and fission products in various

conditions.

For severe accident analysis of Fukushima Daiichi Nuclear Power Plant, further research on
caesium as fission product contained in radioactive particles is needed. Currently, there is
insufficient data for caesium complex oxides. Based on that, my research will be mainly
focused on complex system of caesium, silicon, and iron oxide by using chemical equilibrium
method to obtain the activity data for each component. Using this activity data of caesium, we
can understand how easy caesium can evaporate from the solid phase. This kind behaviour of
caesium will be useful to analyse the method for decontamination of area where these

radioactive particles exist.
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For the conclusion, | hope that in the future I can be involved more in the research related to
nuclear decommissioning technology, especially for the decommissioning of Fukushima
Daiichi Nuclear Power Plant. My personal objective is to be an expert in the thermodynamic
of nuclear materials related field. 1 understand that Japan is really working hard to
decommission Fukushima Daiichi Nuclear Power Plant and to establish the new safety
regulations. In my perspective, this is a good chance to do contribution in the nuclear

decommissioning effort and | am very motivated to conduct so many research related to it.

| =m2@
| RMR1=yPF
RFsHf

Canference for BAD Initiative
on Nuclear Decomissioning

Technolegy
by The Next Generatlon
“NDEC-2"

Fr

Photographs : Presentation at Conference for R&D Initiative on Nuclear Decommissioning
Technology by the Next Generation (NDEC-2, @ Ookayama of TITECH, 2017/3/7)

12



Experience as an international student in Japan

Afiga Binti Mohamad
Yamanaka Laboratory,

Sustainable Energy and Environmental Engineering,

Osaka University.

After high school, | got offer from ’_”
/! |

Malaysian ~ Government  Scholarship to | |

persuade my study in Japan. For me, Japanis a
country where technology . | want to use this
opportunity to learn many new things, not only
just study in Japan but also travel around to
different places and learn the Japanese culture.
In 2012, | enrolled in Kinki university in Japan as
a transfer student in my junior year. For the first half year, it was quite difficult for me to adapt,
especially communicating with people around me as they all used different dialects and | only
know some basic Japanese learned in Malaysia. In 2014, | continued my master’s degree at
Osaka University in the Sustainable Energy and Environmental Engineering division. When |
entered Osaka University, | realized that the environment in a national university is very
different from that of a private university.

At Yamanaka Laboratory, Osaka University, | continued my previous research in
thermoelectric materials, particularly Silicide materials. After 4 years in Japan, | have become
more interested in the Japanese working style and Japanese culture. Professor Yamanaka and
Dr. Ohishi helped me a lot so far in my research. In March 2016, | graduated with a master’s
degree and entered the Ph.D. program this April. 3 years in Ph.D. course is a good opportunity
for me to challenge myself by coming up with original ideas and topics in my research. So, after
discussing with Professor Yamanaka and Dr. Ohishi, they suggested me to try focus on the
enhancement of “Accident Tolerance Fuel (ATF)” framework such as the cladding material and
nuclear fuel. After the Fukushima accident in 2011, the enhancement of ATF become the primary
focus in nuclear research, both in Japan and in America. This topic was quite new and challenging,

but it's a chance for me to learn something new during my Ph.D. program. After the Fukushima
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accident, the Malaysian people were greatly shocked by the devastation nuclear energy can
bring if treated improperly. Even though Malaysia had already established the Nuclear Energy
Agency in 1972, they still lack the researchers who can work and contribute something new to
the nuclear field. Thus, | think it’s a good chance for me to learn as much as | can about nuclear
field in Japan before going back and contributing to the nuclear research in Malaysia.

As for future plan, my dream job is to become a researcher at IAEA, Los Alamos National
Lab, or Idaho National Lab. Even though these goals look difficult and impossible to achieve, |
am sure in this world nothing impossible. From now | need to work twice as hard as before to
make sure that | can fulfill my dream in the future. After getting a few years’ experience at any
research institute, | will go back to my country. As the Malaysian government already invested
money to help me pursue my study in Japan, it’s time for me to pay back what they already

invested.
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