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(PJ1) HENHBRRRETOINESZ K 2 B B EHBEO(LERAEH

CRRIEFI, SRBERRER ' a2, BRI ° . a0k R RERBERE °) OB

KREFAIERR,

1. 1T ANEE, TV A = —J, /X—F
v, BIREE L, NS, R SRR LS o
HPER IR AE OB ERE OBR E L TabinT
W5, ZORKEIFINLOMBICEENDIEHED
HEEEN K TH Y | B, SOV, b
ARNVAZE>TH#ITT D, Lo, EEEEDOX
SMHEFENHIA S TR 53, BEDOARIT
S TIRZME LT B, ARAFZE Clikk < 72 2
NUVAZZTEEAETOT I BRREOFR%ZE
fii (Z7&3Ifb, W7 I M, BBk ) PDEBRED
EEAL, WEEL2EET I LOLEE L, ZOil
FEZALERCHREI U, BiEZIRET A Z L2 HB
ELTET— <o TR DT,

1) v MBHFICXLET v MKREEZ DV XEZ Y D
PERAER L BT X MME (OBEHRETF. &K,
BHE, €&HE)

[E89] IROKEMRIZINR DD O 2 M k%
SHDLENOIEREEHT 5, KEEOFBHMEITZ D
FRTHD o~ By y=7 U AKX U L (Cry) O A
ERIC L > TIREF SN TWA D, BB A R L 2R
INESIZEE, ZORERE T 2 Beik iRl b, BT 2
N, B R ENnAETD L, b Cry BIOMHA
TERAME T LBEEE & RIIEAA T, ANBENSIET
HEEBEZLNTNWD, ANERIEDIMNA & L TER{b
BIA R LUARER I WA, AFZETiE 4
WD T v FAKEEIRICIKERED ¢ 2 RE L, B
7 X NME23Z > hd Cry ICAERT A0, £/, #
DOEALITE N OEAEENRE & FR—EHAICAE T D5
EOMERGE Uiy BUBSNC X2 EAEFOT R
R OALICBIT 2885813 H D28, BT 2 Ren
HFEUBHMNEIDPOMAIT 2, BT 2 MUIXEARE
ICADEMEHTZLTHEREREH THY, & FOH
WEETIEEE L D L Z < EC TV DERDTZD, A
FsECOoaHT*RIGE L Lz,

[F¥]  5-50 Gy Dy #i%& 4##RD 7 > h KGRI
L., BREZEOKBEEZREY =T A AL, EHLD
BELC 0 ATt (WS)IE 5y & AREEME(WI) #5312 57 Bl
L7, WS BLXUWI B E ENDH4E Cry 2T
R Fo UL, XTF Rk L=, WI
WX N TN S 8 M JRFE TR L,
JRZEWEZ IM I 7%, N T UALBL LT,
55 7-~_7F K% one-shot TLC/MS/MS IZL 1Y —
Hofr Liz, _X7F FORELB L) Cry 07/
Wi B OFIER1ZIEATIZRES L CIE Proteome Discoverer
RV 2T o 70, &7 2 IR OMILIZ+16
F703+32,0 7 2 FiZ+1 @ mass shift ToOHr L7-,
R LEBR] RS CIX, 73TO Cry ICBWTHER
BB 2 MMEb AT TRy 72, y-Cry DER{LIT

PR, mHIT, & R, B KMEZH Q=" BIFEZ " &KmE°

5Gy LLEDRETA L., yE, yF -Cry @ Trp, Met, Cys
PRI S 7=, a-, B-Cry TiX 5 Gy DRBE Tidfg
{89, 50 Gy LL_E D FREHZ X > THI$ T Met, Trp,His
PRI N E Uz, Z OFER DS y-Cry 1T a-, B-Cry
L TR b ST W E o T, & Cry
DOFLIENL A Table 1 IR L7z, 21T b DN
PEEANFED Cry THE LTV AEEERAL & Hhild 556
NRZ DT [1],

# 1.5-50 Gy O y MBS O WS, WI B ICEEh
% a-, B-, y-crystallin DAt EBAL

Oxidation site induced by 50 Gy
Crystallin gamma irradiation
WS WI
aA nd wWo Me68
oB W9, M68 W9, W60. M68
MI18, W96, W99. M111.
BA3 111. W153 H121
H11, W12
2 ) i)
pas Hil. W12 W179,H182
BB1 nd M224
pB2 122.H133,H135 M122 H133,H135, W151
B3 129 Mi129
YE and/or yF W69.M70.M102 C19.C42, W43, M44. W69,
(5 Gy) M160.M171 M70,M102.W157,.M160,
M171

KFETANEEE DRI B L T 284

WIZ. o- B, y-Cry FORBLT I RAGIZ DOV THET L
72l ZAH5Gy L EDy BRBHNZ L > T _TD Cry
ICBWTEHED Asn B LN Gln ER THLT I FMEn
LTV, ZNHOMT I MM & BNk
FINBE Cry IZBW TR EI TV AL & Hl LT
W22l BT S FEIZ L - T, Asn 7L 1T Asp 750
~, Gln 7&HIT Glu I~ 2L, EHEREHIC
ADBEMNHTI-6 SN0 y BBHIC L - CHH
SNTEBT 2 MMEIX a-, B-, y-Cry OHiEE L OVEH
BROMAEERICE bz b6 EEx26N5, =
a5 X2 IZEEOB 7 < RMElE WI E43iC
L RABNTZ, BT X MEDREBEIA L RIZX -
THET D Z MBI LT | R4
WUDOZXCTHAREHERD EEBZ DN,

2) -7 ANT X UBREREREICREN R REESR
DEEMFERIFFE  (OKRFHERR. BEHALT)

(B8] Fox NEFIEL VR L7z D7 AT F
fgr o RX7F % —+¥ (p-Aspartyl Endopeptidase:
DAEP) (%, JfsIZfE->TA U % p-Asp e B EAE %
BRI D% e Ts T —B0—FTH Y,
ZOABMERIL., B LS < EEOE W D-Asp
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early log phase & THIFE S, FilkD L 512 y BRERST
AT o T, PRSI NG B R I 2 1 24 | AR t% . LB 7
H—=TF L — M —T T L A——FA I,
37ICTA v FaX— & Ltk Afian=—¥%
B b LA Z RO GEIRKIGE O D RER
KON AW O TSR R B S M O FRiE &
LTHWOLND Dy i BT%DAETFRE 52 D
&) ZEH L,

[FER L ZBR] AEBRRAIZBWVTSS X 103M D B
JaT ATy BREIC LD Y LB OIS
fEEAEIZIEI L=, —JF. 5.0 X 10° M, 5.0 X
106 M D B-BaT il /) v oot otz
AEIMRELZ, bz X, yBRIBEICXK
Y LV UBBOBACHI D RERISIZX LT, haT s
A RIZEMHIC & - THE R B DO IEERh R &2 7=
TZENELMNERST-[4], & BT, RERSEMIC
BT Dy BRI LD RIBEORRIZBNT, 5— 6 @D
RINEMER IS D= KIBE O v B3 D E
I EREMARD b (Fig. 1), S HI2, 8 ED3k
REMEIC K > TE ORI RIBEER O y #RIZT 5
MHPERE X, BRI RAGE O & il LT 3.4 %1
EH L% (Fig 1),

VN e ' S T e il i) S R e S L A
07 /A Ridy BRIBEHNC X 2 MRS E B L O
EAE S OARS THREIT T U TR EMICHERET D

Fig. 1. Increase in radioresistance of E. coli
during selection by gamma irradiation.

Z IR0 FDAEREGEREICHFS L TEBY, &5
(CHERRF O Fr T ) A RYREE IR IZHIE S T
DT ENRBEENT, e, yBRBERINEL o7
e, KAGE L y BRISHRET D @O B 2 b i o
BT EBHNERST=, Ak, haT /A4 R
HC X D PIBBALIEEICER Lo, &bl y SR
PERIGE S V. in vivo I8 2 iR L 2 4K
Ty HRE &R T B AR IRBL RS O fi B %
BEETW ZERMKETHD,

4) BAEFOT ARG R UVBLUOT AT X UEBE
Eo R EBEERLICBET 2R (O, B
HAT)

[BEY] Asp & Asn FEILITY 7 A 2 FIRZIEAL
LT Wb EAET THBENZ LT WT R
BRI L LTabRTWS, ST I i

BFN D 1 IRFEE KR O 2 IRFEIE TR E < EEI . Fr
EDEIETOHREZ 5, Fald—MxAY7e HPLC 5T
fEICHEEZ L LT X B2 E & 2 Hik%x
flesr L7z [5,6], Asp FEIEIT L7 v oA 2 Rk~
OPABRICHEE . L-F 7 A I RENS OBRERIZ X
DA YT ANRT X URIRILITHEEZRILT D, OO
HEDOFEM 7RI IIEY 7 > oA X RfRE H o
TF R HFEMEE L TERTOIMNER DL, W
7oA X FHEEIZAESIZBRERT 272D H#
NHEETH Y, AR OFIHANHIRS D, HEE
b #1618 3 53 Protein L-isoaspartyl methyltrans-
ferase(PIMT) | 3A#i&E25{k L 7= Asp 7%3E (L-isoAsp) %
AF T HZ L TH 7 VoA 2 RIEOR K AL
S, AL S OB D & — o F— " — %
W5 LT, LD Asp FRFEDOREE (L-Asp) ITIEET
%, (Fig.2)

L-Asp L-succinimide L-isoAsp
2 o = ] R
AR R [ L

OH . o N

ot H E oH N% ” oH H

i ”\[/ Bt R S N

H H H
0 R o (!

K//im

AFILE

W FRIR
o] R
L-isoAsp i EJ\
methyl ester ~._ =
3
tr
(o]

Fig.2 PIMT repair system for L-isoAsp residue

PIMT (% L-isoAsp F&IEDBISHDO I VAR A T
METHZETH I v vA I RIR~OEHZ IS
%, AFMEENT- L-isoAsp FEIEDFABR X, 7 v
VA2 RIENDOBRABRICEH TR D DT, fE
R LTH 7oA 2 FHEEE L OXTF REE
5 2 ENTE D, AWFETIL, PIMT E1EEER %
FIF U THEE 2B FE O BBR BOG & BRER IS & % Y
053 CRENT 2 k2 fEST L, Asp FREED C KA
DT VBTN RN D L & OB E IR L
7o T OMIZ GG ZFIH U ISR IR O
NEES K OGREME & OB EFR A A I L, B LEA
B DORSHERE E 2 R 5 LR ZE b IT o 72 (7,81,

[F¥] 7 v b PIMT @ N RIZ His % 7 & Fi-ofH#a
Z PIMT &fn1 & & s L= KGE 2= FIH LT,
KL Z 7 > N PIMT Z%BlL71-, D%, =y 7 b
VO T T4 =T 4 —a~ 8T 7 4 —"TPIMT
ZRERLL . BT CIENE L2 b 0 & B EEREE &
LCHIF LTz, Asp 7D C RO T 2/ BRikk%
Ser, Ala, Leu & L7z 3 FFAD T F RERK L. f#HT
DETNTF RKE Lz, ENETNOXRTF RE—
FERFM] PIMT CHLEE L7274, RSN A1 T PIMT % FR
EL W7y FMEE L ORI TF REER L,
Asp 7% I D FNEIK % [RRF I ZA#AT T & % HPLC o#Tik
BRENL L, T F RO Asp FRIHEDOHEE AL % 1R FF
INZER L7z, BB - PARKIS CORERELY 7 7
7L, EDT T 7 LY ROSHEE EB AR E LT,



R L EE] PIMT &ML S-7F /YW AF A4 =
VINBAFNEEME LI-ETHIETE 52D T,
HPLC T S-75 /) VI KREV AT A (SAH) D4
B A HIE Lz, Bkx e SOXTF REEAR L.
FNHEIE L LR EERIE Lz (Fig3), A
DEWIEEEEIZE WL OO, 7 BERETHo
EENB LN O T, A9 TIX LLADXLY @ 7 5%
HOETNTFRELTHH L, ET AT T
K% PIMT & it &, L-isoAsp FREEN Y27 v oA
I R E7p BaEfE & BRIRFRYIZ HPLC Tt L, 32
A I MERHFIAFET 2R 2R E LT, [R
GhBE DY T > A I RIEDBAER L Asp * isoAsp
FIEMNEEINT 2 77 7Ol L 0, BHER S E L
FIRTE LT,

0.8 1
0.7 1
0.6 1
0.5 A
0.4 1
0.3 A

SAH (upM/min)

Fig 3 Effect of peptide length on PIMT activity

ZORER, Asp FXIED C KA Ser DHEIE Leu
IZHEA 4—5 %, Ala DA Leu 12~ 2 50
HWETRERTAZEDRHLNNI o7z, £7-. AR -
BRERN DB TR AL L2 2 A, Ala & Leu
X, BABR - BHERDUL & b ICEHMICEEE 5 2 TRV |
Ser IFZPABRLIS LV BBRKISICKE S EEL 5 2
TWeZ Enborole, RFFEORMELEEEESR
PIMT ZFIH9 2 FiEdmOBTEIC L0 BB & BRI
G ZYI0 T CTREFT L, ZORES C Kl 7 <
FRFE LS RAE T H UGS~ DBENH SN E 72 o7z,
TR BREOMBEON S E S I L DB, B
B2 - PABRBUGIZEEMIZ 2R LTz, Ser 23BRER UG~ &
DRELSEELI-OIX, BHEEHERDS FTREZeBAER IR RE
L FEEEE LB VA 2 FIKTH D BERIR
LD, BEDEWIER L TWADE EB X T,
Asp FREEOHEEZE N Z LV FEICRIT cE D L o1
RBET, TIAINA—IHD K ST Asp FHIEDHE
EERALE ORENFER SN TV D RIRE RS BET
E5X 907D LW D,

5) BEA FLRIZLANEEAEFDOT ANT X
BERED R Lo (OKRMEZE. BHET)

1. BEF A b LR ENEREOHIT
[EE - BBy BEI3ERE (~VvY  He) CEE (T
UL dB) 12X D R ENDWEEREEN 7 Ch D,
B M EERE N B S N D BRI OfE ML R &I

KON STV A M, JEMEROEFR I X THET
L72B&E OEBRIEOFEHRIZB SN TV D, T4, &
J1FE, Tafta— b, HDHWOITZETE O E S
7o CRE A IR O RAET D KBRS 12k D
R ENESMEN L TS, LLARRS, K
JEW B D BARR 72 @i ) A 7 12 OWTIEA 5 MM
oo TELT, REMEEE I 576G - BiEEIX
REBEEENTWARVONBIRTH S, KE RS
1% 100 Hz LA O 8 S & FFoBRs L ER S, £ D
B EoT e b OREEE (20~20,000 Hz) (2 1XE855#9
\ZA— =T o T DN, < AD A
(1,000~40,000 Hz) (ZIZ2< ER B2, Fix iy
HEOERENOINORAET IR EOEE LA
WA RE Lz, 7Y —%—, K7 b, =72
R S DFR E DRSS D 100 Hz O JH 5k %
v—7 L9 D RE RS 23 70 dB DOF ETHRAEL
TWAENTI-T-, £ T, FxDRIEM, BX
Ot N OELEFE & BICE RS Q0Hz L) DR
AT Lo EOWMEE2SH 1T, Fox 1 ARE bR
& (100 Hz, 70 dB) Mgz D P ~D 28 % fi At
T 5 EERIFIE & it L7z,

[FiE] B~ O AR JE RS 2 1 H R IRE
L, B—%—nay R, EHEBITRR, ST 37—
RN R E OFTENMRENTIC LV SR IS B 2 D
RN LT,

[RER - BE| (KA SRERL, IEREHL O
JEHE (16,000 Hz) MREEHE & e U CRIGEN A EIC
KT 2HEN o1, FT-. NEOHIEEZ A
8 & U CIBREMRNT 2 3266 U 7-F1. MREERECIT
calbindin-D28k FEEAIRER 3D L=, & 512, Bk
U URREPUA, D-B-Asp Hiika F\ 7= g ik gt
TlX. FERRERRE L Hele U KA bR R R A 1L T
FEDIFFERIZ BN T, IRV BlIZEZ SN, LL
FofERE Y IREEREEIINERIZEDOREE 2/ L
CTHRR IR E A2 FHRET D FN R I N9, 5%
X, v~ U A ERGRE U IR RS OREEE Y 2 7 5
L2 VT, R &, BERNEOEWIC X DK
ZHEO R 2D 5 & s, NERIED B -
BHAENEDBR%E 2D 720,

2. MEREICSE LN HEE OMENT

& - BRY] NETEITEERNOEAE R L O
oy & LT, & D WIHIREE MR AR 2 O R iK1
ELTHEREEZHS, 8 8, v~ T %E0x
FIIEEFE 72 & ONLIAAEE - TEMEOHERFIZ S O
R+ T oM., BEFERUIRRENEZ: & o iiEik
Zolaiz 4, —J., SEORIZAET LZNE O
MRR DM K 0 BIE T DRGSR, = DR
K& LT, EIrIEER, Il D 5\ OIXBREE R 238
B> TND LEEZ LN TNDEN, BHECHK
B RO IEHE OB L T OBSEI35E £y o
TWARWVWORBIRTH D, mEOWMEICLDE, ~
R F RN T T5F S 2 O E A2 OEHFAKIZA
U 74 (Ba) S WHO KA KT A E EBR(0.7




mg/L) PLED L~V THiH S, SBKE KD Ba
DOREFE~D Y 27 BNIFE STV D[10,11], Fiz,
MR RIS & 0 b ") 7 A& (BaCl) 2N EHIC
EERETHE NEO KF v o L Z2HELNY
VORBN R EHER T HAERRE I N TV D[12],
LosLU7e, ok E L7 Ba OB L~ULICE 2 5
BT Sho TRV, # 2 CTARIFSIL, Ba
B ANEOKE G- L, BERSRICE 2 D 58 % il
L7,

[FFiE] AR~ A WHO SFEK T A KT A4 Al
O EMR (0.7 mg/L) ([ZAR¥43 % &0 BaCle & 8k
#h5 L. ICP-MS % VT Ba ORPEAR AT DR
Hrds & OEME R SO E[13] % 506 L 7=,

[REE « B PANFRRR 72 & BB Tl Ba 13
HEN2hotehy, HERONETIE, FERGREL
LT, BaEMEN/ARICHEM L, BT, &5
HCTIIENE T2 E, NEaLVFROTEERN T
HHAEMI, MEFB LT v MREIcBs T
EAEBRO MG Z R T FERN o 72[14], HiZ e R
TR LTG0 . AR Ba LUL
EREREEICHBERMENDH D2 ERNDbN-T2[15, 4
%, WHOBMRENZH%E T Doz Rz
B ez, Bl U B AR O BRI ET D
B R VE DORE 2 ED T,
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Actual treatment system for domestic water supply
constructed in HaNam, Vietnam
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ofair |1 "% 'Waterfall
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Filtration pond
(horizontal view)

- Max ability 600m3/8
Operating for 12hr/day

Filtration pond
iew) Linear velocity : 65-80m/day
Raw water quality: Fe 12+2 mg/L, As:200+35 ug/L
Fig. 2 The biological filtration system installed in wa-
ter treatment plant in HaNam, Vietnam
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Table 2 Performance of the biological filtration pilot
plant

Rin' Fa As Mn NH«+N day m/ Aer Filter Filter
+« d a- height

tion

ok

Nov. 2004

U o45% 0% 5% 69% 3 150 @a) Plastie

2 Sep.-Dec.,
76% 72% 0% na 2 150 (;.;) Plastic 2005

May -Aug.,
anf Nov.,

B e e .
96% 1% 88% 52% o 10, I

4 Plas- S, ol
86% 89% 81% 96% 2 300 ., tictsa Oct., 2006
nd

5 L5m o 2006
98% 76% 72% mn.a. 1 GOOW(“S)

July-Sep.

6 Plastic 2007
97% 50% 12% 24% 1 150 w5 +zeolite

Oct. 2007 -

7 95% 4% 8% 58% 1 150, sand Sep. 2008

Oct. 2008 -

8 97% 7% 51% 88% 0.5 600, sand Jan 2009

9 April 2009
98% 66% 19% 62% 0.5 600, . sand 1.0m -jui2009

Nov 2010

to March

10 x
OTH 6T% BN 4% 05600 v g M

11 -11 May 2011
94% 22% 36 % 0.25 600 " 1.5m toDecem-
(3.28)

* sand ber 2012

12 79% 31% 34 % " a April 2013

na. wip  san DA

0.33 600 (>51; :e relcllel}

] 3 0 May 2014

92% 47% 45% n.a. 05 600 wp a <lBm toMarch
(59) San 2015

* Interval between backwashing (day)

**Average DO in feed water (mg/L) in parentheses, no:
no aeration w: water fall aeration, i: inline injector, w+p:
water fall aeration + aeration pump

**  Feed water was stored for 5 days
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XAFS observation of the flow-through column
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g-ou?odwaler or 80 ma/L Fe(ll)
artificial T Wats In pure water

l influent

-] ]
| biological
@ filter

< ' @ @
] ". I - % J effluent

As K-edge XAFS measurement when As spiked
solution was percolating through biological filter

Fig. 3 Experimental setup for in-situ monitoring of
As(III) removal by XAFS using a flow-through column
reactor
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Fig. 4 As K-edge XANES spectra obtained using the
flow-through column reactor
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Fig. 5 As K-edge XANES spectra of feed water spiked
with As(IIl) (Baselines of the spectra are shifted vertical-
ly for the sake of clarity)
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Biological oxidation
of Fe(ll) to Fe(lll)
(in case of g.w.)
Oxidation of part of
As(I) to As(V) by
Fe(Ill)
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filter & %/I// 2) Formation of FeOOH,
”//'//’ 3) Sorption of As
As(lll) : adsorbed as it Is

As(V) : adsorbed more
efficiently than As(Il)

Fig. 6 Summary of the column reactor test results
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Fig. 7 Small scale one-stage nitritation - anammox reac-
tor installed at the site in HaNam, Vietnam
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Fig. 8 Performance of the SNAP reactor tested in Nhat
Tan village (Raw water NH, concentation: c.a. 25 mg/L,
Average denitrification 38+12%, Loading: 0.14 +0.2
kg-N/m3/day, HRT 3.5 hr)
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(P4) Two-phase flow structure in a simulated debris bed

(FURT X, WKEFF ) OMilka Nava, GHiE KA1

1. Introduction
Sodium-cooled Fast Reactors (SFR) has a high poten-

tial possibility for new Nuclear Reactor projects, however Risk
Reduction Management requires that all Severe Accident (SA)
possibilities can be addressed and properly counter measured.
In case of a Core Disruptive Accident (CDA) the In Vessel Re-
tention (IVR) constitutes an acceptable path to control the con-
sequences of a SA, following the event progression of a hypo-
thetical CDA [1] and depending on the core design most of the
melt fuel would be moved to the lower plenum of the vessel in a
fragmented shape called debris [1,2], this debris can be cooled
there in a pool condition. The remaining melted fuel (debris) in
the core region needs also to be cooled to avoid a re-criticality
issue; the coolant debris interaction creates a two-phase flow in
porous media interaction scenario, this phenomenon become
then the key to understand and evaluate the possibility of a
re-criticality issue that could threat the IVR success.

This study aims to evaluate the characteristics of the
sodium vapor/liquid-debris, through simulation of this phe-
nomenon by substituting sodium with water and recreating the
debris with different sizes glass beads; within this simulated
environment, experiments to characterize the pressure drop and
void fraction under different debris sizes, fluid velocities (liquid,
gas) can be performed and the results lead to the creation of a
database that can be used as reference to predict the progression
of the long-term heat removal for the remaining debris fuel in
the core.

2. Experiment

For simplicity, preliminary experiments were per-
formed with air-water-porous media system instead of sodi-
um-vapor/liquid-debris. Glass beads (0.4, 0.6, 0.8, 1,2, 3,4 & 5
mm in diameter) were packed in a round tube to function as
porous media. To establish a reference frame of the experiment,
extensive review of published papers with similar research goal
(two-phase flow in porous media) was done, and from these
papers, for single phase flows Ergun correlation (Eq. 1) was
chosen to be compared with experimental data [3]:

1.75(1-6)
“oa, Y

AP 150(1-6)
7 Wﬂf Uy

where AP represents the pressure difference across the packed
bed, L the height of the porous bed, d; the particle diameter, p
the density of the fluid, u, the fluid velocity, x, the viscosity of
the fluid and 0 represents the porosity, respectively.
Experimental set up consisted of a closed loop of 5
cm internal diameter acrylic pipe that allows water flow from
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Fig. 1 Simulation of pressure drop on single phase flow and experi-
mental results.

down to top and test section, which was located at 30cm upward
from the inlet equipped with pressure tappings for pressure drop
measurement. The differential pressure sensor used can read up
to 10 kPa and the height of the packed bed for this measurement
was 10 cm.

3. Results

The calculated results of Eq. (1) are presented in Fig.
1. Dashed-dotted lines denote present experimental results and
solid lines the predictions by Ergun equation for various beads
sized from 0.4 to 5 mm in this figure. It can be observed that the
pressure drop increases as the glass spherical beads size get
smaller. More experiments would be necessary to accumulate
data of all the simulated glass beads diameters.

For the two-phase flow, there has not been a clear
agreement in the existing correlations[4,5], but, Saada correla-
tion shows a relatively close agreement with experimental re-
sults [3]. Pressure drop database in two-phase flow will be con-
structed to contrast with this correlation and develop more ac-

curate correlation.
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A new small-angle X-ray scattering instrument with a Cu-target source started operation
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Fig. 1. TEM images of Au-Ni NPs that the ratio of
ion concentrations in the solution is Au:Ni=1:2.5 (a:
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Fig. 2. PXRD patterns of Au-Ni NPs that the ratio of
ion concentrations in the solution is Au:Ni=1:2.5
(The solution don’t includes ascorbic acid)
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Fig. 2. Density of D/H contrast map. The horizontal
axis represents distance from protein surface.
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Fig.1 Result of colonization of BNSM (left) and
reproductive experiment at RII (right).
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Fig.2 Particle size distribution of the purified MK-7
in dynamic light scattering experiment.

Structural Properties of MK-7 and gamma-ray resistance of Bacillus subtilis natto
Yasuhide Yanagisawa, Arisa Takane, Tatsumi Adachi, Toshiyuki Chatake, Takeshi Saito, Rintaro Inoue, Masaaki Sugiyama, Tatsuo

Matsuo, Satoru Fujiwara, Tadanori Ohsugi, Hiroyuki Sumi
yyanagisawa@cis.ac.jp

- 38 -



(P25) 7~/ #ARAL L 72 gkdfids Bt R E TR 2 B MRS L m i) T

GRRIFETIR . BHR D ORMHE., HFFER. KSBFRIE, FHEE—

1. ¥

FERES S FE B RIS B 1T D = R L X — 4 2 DO (K
20X, BEERE u OFENEETH D, p OFIEIE,
— BT IR AR L CHsInAl 2Nz B FIC LD
Tonsd. Bxld, BEROTHRMTIEC LD M E
&S M LT 2T, RINFlENz 5 HEL,
p OFERATRE TH 2 EBRFER G2, [1] 22T
T KRR T D SRS R &Ry R o
EVAHAEERICER TS EFRILEDS, ZoFHE%E
HAT 5T =236 TV, AIFER T, o
WCRERERELE 2 DR Th DRI S 2K
WCXx A A AL E—n RSy ZY (IBS) I2L0F )
MR A R L, BUBHMB R o B R, [
/WA SR T O FFAf 28 Al RE 2 SCBSRIBIC L 0 -
A BRI T D VR MR 22 & 5l A 7.
2. EBRFIE

B ITHEE 99.99% Dl Fe 2 % — 7~ MZHAW,
SiBLOH T AEW FIZ Fe EOMIEEIT>7-. =
T, Fe BOBEZ L EIEDZ L2k, ik (B
FRMaEIE) MHIEATECTH D, HE ¢ OFIEIE,
FBERE AL & 0 I L, 6, 60 nm O Fe 2 {Ef#L L 7-.
S SR RE 1F Cu-Ko X B2 WV TITO, 7ERLL 7 Fe
PO R RN, 7=, W28 LIRECHIE
T 52 & THEDFf 21T - 7-.
3. R - B

Fig.1 (% IBS (2 L 0 {EHRL L 7= #li Fe MK (6 55 LY
60 nm) O X REFEREERTH D, K OIRE
L2 BET VT T 4 v T 47 LR EZRLTE
0, MRS ERBEREFHL TWD Z L0800
. ETVEEND, IBS KV /LTI
D Fe ENRFUYETETWAZ EXgnd. £z, Wik
BHIE X 2 nm BREOBALIEO T & e S 7.
il Fe fEizxt LT, Ester jHZ &AL, &L
2— OB ERE L. FORE, mrBmgic
FERNEAD U, R ROIEEN ST DS
Zah, MERER - -%IITBMAT L N F — 2
—H L7 (Fig2). ZOBZRIL60nm ELY 6 nm &
BRI B SN TR Y, ekl it (&7 K
BEK) DZOBRITHEL TWD EHEINS.
L, HWERBIEINZZ L ERETAERTH
L0%, MEERO~ 7 v BREROEICERLTND
AREME DR SN TEREY, SBORGEDRNLETH 5.
Eilaa

ARWFFEDO—EE, H ARSI 5F 24 [RIEREAATIE
IRBLBNAY, 72 & ONCRH P EN IR BB AE (JST) PE 7 3L A
AR IE Y 0 7T AOXEEZT Tz b
DTHY, ZZIFEELIHELRTD.

10°
107" A
o (a)Fe(6nm)
8107
i 107
107
1076 | T T T T
1 2 3 4 5
Incident angle(degree)
WOO -
1077 (b)Fe(60nm)
21077
ﬁ 1077
107"
107
1 4
Incident angle(degree)
Fig.1 X-ray reflectivity of pure Fe film. Objectived

film thicknesses are (a) 6 nm and (b) 60 nm, respec-
tively. Red solid line is a result of profile fitting using
bi-layer model.
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Fig.2 X-ray reflectivity of 6 nm Fe film before and
after soaked in Ester oil. X-ray reflectivity of soaked
sample after washing oil with ethanol is also shown.
Note that same sample was used throughout the ex-
periment.
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Fig. 1. (a) TOF-MIEZE spin echo signal with a fre-
quency of 200 kHz observed at BL06. Enlarged
views in typical TOF ranges: (b) 25—25.05 ms, (c)
35—35.05 ms, (d) 45—45.05 ms.

Fig. 2 (a) Power spectra obtained by Fourier trans-
formation of TOF-MIEZE signals at on/off-MIEZE
condition. (b) Observed frequency shifts for various
displacements of the detector position.
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Fig.1. Crystal structures of complexes
between SLL-2 and saccharides.
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Figure 1. Solubility of thorium hydroxide aged at 25°C,
40°C and 60°C. Aliquots of the supernatants were filtrat-
ed through 3kDa membranes. pH measurement and filtra-
tion were done at 25°C.
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9M HCI (0.8mme,1m)
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9M HCI (0.8mme,200m)
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51~17 Liquid-liquid  extraction | 20+0. | [1]
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100 LLE with DC18C6. 25 [2]
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(Ca) 0.07M CHCl,4 work
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(Ca) 0.07M CHCl,4 work
Table 1. Unit mass enrichment factors of Sr and

Ca isotope separation.#: Enrichment factor for
8Ca/®Ca. *: Preliminary
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Fig. 1. A schematic view of the brightness enhancement
system.
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Fig. 2. The intensity profiles of the beam spot.
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Fig. 2. RBS/C spectra indicating the reduction of
damage peaks after thermal annealing and neutron
irradiation at 400 °C.

3 Random 5x10" Si/cm?
2 |
§ Thermally annealed @ Damage
mo 2+ n-irradiated .'-. E) reduction
= S <
a & it
| o
w1
>-

'. Undamaged

B R L. .
L 1 Pl

0.8 1
ENERGY (MeV)
Fig. 3. RBS/C spectra indicating the reduction of
damage peaks after thermal annealing and neutron
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glasses (x = 50, 60, and 70) and "Li;P;S;, metastable
crystal obtained from the RMC modeling.
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Fig. 4. Predicted conduction pathways of Li ions in
("Li28)u(P>Ss) 100 glasses (x = 50, 60, and 70) and
"Li;P;S,, metastable crystal.

Fig. 5. Lithium stable (light gray) and metastable (dark
gray) regions in conduction pathways of Li ions (en-
larged for clarity).
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