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

T FOEKRGERBICTES L TRY, &5
SRR DT v T ) A RYREE TR T S v T
HZEDRBEENT, Fio, yBRORERINE L oo T
B, KAGE Ly BRI 2 @O B 2 A (o
BT EBHLNERST, Atk T /A K
S X DPRBLIETEICIER Lo, BbiT- v B
PERAFEE S V. in vivo (231 5 BRic L 54K
TR & SRR k9 D A IRBLEIEARE D fiR i & 1
BEBIETW ZENMETHD,

4) BAEFOT ANRT X UB L BT AT X UBE
HEoRML L BREELICET IHE (OFEEE.
HALF)

[EEY] Asp & Asn FRIEI3H 7 221 X FIKZE K
LT W EOEAEFR THREENREL LT VT R
SRR LT TWS, HEEEIIT I

BCAN D 1 IRAEE K O 2 IRFEIE TR E s BES . Fr
EDRIETOREZ D, Foald—i)7 HPLC 15T
fEICREE 2 b LT 7 X ) k2 e &4 5 k%
Nt L7 [5,6], Asp F&ILT L-V27 v oA I RiE~
DOABRIZHEX . L-H 7 oA I KA G OBBRIZ X
DA YT AT X UBERIRICEEELT D, R
T OFEM 7L FRENTIZITY 7 > oA X RfiRE § o8
TF REHEMELE U TERT 20 ERH HH,
7oA L FHERITIAE S ISR T 2 72D LY #
DRETHY, GRMOFHANGIRSND. HEE
b &2 E1H 3 5 E43 Protein L-isoaspartyl methyltrans-
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Fig. 2 PIMT repair system for L-isoAsp residue
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[F#] 7~ b PIMT @ N SKI|Z His & 7 & R Ofi#a
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Fig. 3 Effect of peptide length on PIMT activity
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I$ 100 Hz LA F D& S # R obfs L EZR S L, £ D
JEEIT e b o RBEREL (20~20,000 Hz) (2 IEER4 Y
IZA—R—=F v T BN, ~ 7 AD A
(1,000~40,000 Hz) (ZIZ< TR L7220, Fex 23y
HEDEBRBENOIEN S RAET DR EOSTE LA
W2 RE Lz, 7V —%—, K77, =72
VRO S DFR E ORESR D 100 Hz O JE1 5 %
v L3 HIEE RS 25 70 dB OEF B TRAEL
TWAENS T, FZ T, FTxOlEM, BX
e ~OFELENE & BIKE RS Q0Hz LLF) DR
A RNT L7l B O 22510, Fox IHEERRER
% (100 Hz, 70 dB) MREE O AR ~0D 528 % i bt
95 EERIF T 2 S0 L7,

[FHE] B~ o AR ER R 2 1 7 H RRAEEREE
L, e—4%—uvy R EHERTRR, M358 —
ENT 72 ¥ OFTEVRATIC X 0 SERTR I 5 2 D R
ZRRAT LT,

[FER - BL| (KFEEREFREL, JIREIEL S
JEHE (16,000 Hz) WREERE & bl U CRUE DA B
BFT2FENDoT2, £, WHORIEZ Al
R UCIBREMRNT & 20 L 7=, BREERE Tl
calbindin-D28k [ PRS2 L7, & 51T, 1k
U UHEEHUA, D-p-Asp HUiKE N T- s ik YL (o
T, FEUREERE L b LT KB BRS IR R I
JFEDFFERIZ BN T, RO BlZEZ ST, U
LRI KBRS SN ERIEORELZ /L
TR R E L FHRT D FNRBRINT[9], 5%
I, v U RAERGE U RERER S OREEEY 2 73T
sz VT, MR R, RERRF S OET K DK
ZHEO R 2D 5 & o, NERIEO P -
BHAEIE DBR%E D 7=\,

2. RS LN EREE ORET

[E& - BRY] MAETHEITEERNOEAE L Ok
By & LT, & D WIEIRE MR AR O FHE K 7
EUTHERERZH S, g 8, ~ T HEDOT
FILEER 72 & ONLAREE < IETEOHERFICHAED
NFTh D0, BB 7 & o iEiER
a4, —J., SFROBRICALET SN E O
FRE DM X 0 FIET D RGN IL,. = 0
K& LT, BEBIEHEKX, Isd 5\ ITEREIN 238
AW TWVWEEEZ LN TVAN, BHECHK
B Sk DIt OB EE L HE ) OB EI5E £y o
TWRWORBIRTH D, BEOWREICLD L, N
NP LARNR T T T2 2 FOE A OFRAFFFKIZA
U 7 2 (Ba) 2 WHO SR KT A 54 Al ERR (0.7




mg/L) LI ED L~ TR S, #OBKEKRD Ba
DEEFE~D U 27 BNFE STV B[10,11], F7z,
MAEFEREIC X0 b NY 7 A (BaCl) 2ANEIC
EERETHE NEOKF v RAEHELNY
VORBN B EHRT HDEN/RE I TV BD[12],
L L7e, #oki%E L7~ Ba OB L~LICE 2%
BT AL o TV, F 2 TAHFZEIL, Ba
T 7 AHOKE G L, TR SRIZH 2 D585 ik
L7z,

[FiE] BER~ o 2 WHO B A A KT A Ml
® _EFRE (0.7 mg/L) 1ZFE% 3 5 H&ED BaCle Z K
$e5. L, ICP-MS % VT Ba ORPHLER A0 DR
Hrds L OMEME R SO E[13] % S0t L 7=,

[RER - B8] PSR 7 C EEHMA T Ba 13
HEnidofehn, EHONE T, FERGRE
EE LT, Ba EMENARICHEM L, T, &5
HECIEHBENE TE2HEE, NEa VTSRO EEENLT
HOHAEEMI, MESB X7 B MRk T
B AERERO MG & R F 0o 72[14], it R
BRI LT EFIGRIC L v . RN Ba LUL
FIEREEICHRERMEEN S 5 ERN LN 72[15], 4
#%. NEOREMERENEZ BT MO TEERET
% eIz, Bk U7 S AMRERDOE ML ATET D
BEEEEANEORIEZED -,

6) EBAE P DT AT X UBBRE D RS ik
D% (OFEHEE. BARRE., BHLT)

[FR - BBY] it a N CldkREEREF O
T ANT X R (La-Asp) FE FE O — 5 8 BAE AL (LB-,
Da-, DR-Asp) L TV D Z LRSI Tn D, Frx i
LLRTZ & D Asp FRFE DI BMER % (7 E 32 J7 ik
ELT, Wik a~ v 7T 72 05 DAV BT
B LC-MSMS)Z EH L 7= hr Hik xR % L 7=
[16,17], Z DIFIEILLLRT D BVERSSHT 515 & bl d
Dl TR AR ICEE Sz, Lol
LC-MS/MS £ Tl Asp 7RI D BMEALINLIZFFE T
L3, BHROFFHORE K NEREIT I 2D,
W DORTF REGRT 50 Asp BAEIRICRRERAIC
FOGT HBER 2R L2 udze 59, oHric R
LTV, &2 AR CITBMEARFEICET
5 2 a5 ke L CUEBSHT O T a-Asp
M B-Asp M Z[AIE T X 5 HIEE I LT,

[5#] & FKBAEEAED 0A-7 Y AZ Y U % b
VB LTI BN T X sk 55-65 & H
(TVLDSGISEVR) "X 7T R (aAT6)D Asp #i57% La-,
LB-, Da-, DR-Asp (Z L7=~7"F R(aAT6-La, aAT6-Lp,
0AT6-Da, 0 AT6-DP)Z Fmoc [EFHERLIETER L7,
F 7o, IEE AN OKBRITER T VT A XK IE
DBEL . LEES ZRFB T L TRG R
VUM A T o 72, LC-MS/MS 1E LC EiANHHH 7 1
~ N7 T 74—, MS #H MS" OJIEN FRE/R A A
N NS E i 1Y

[#E2 - 28]  Figd I3 0AT6 < 7F RO 2 fliA #
Y (5883 m/) a7 ) —H—A A& L, T EEE

I AREE(CID) L CTARR L7z yy £ A 2/(862.6 m/z) % &
5IZCID L7=(MSY)~ A AT kL Tdh 5, Fig 4-b, -d
XV 0AT6-LB 3 X T8 aAT6-DB DA y5-91 (771.6 m/z)
BEO w73 A A (789.6 mz) 3 e L=, Fi-.
DT F R THERRICRIET 5 & B-Asp ZFHTe
TF RDI Yi-n+1)-91 BILW Y(n+1)-73 A A (T
F RO7T I RS E 1, Niafl22 5 n & H2Y Asp
BRI LETD) PRIETERZOT, b 2014
VDA TARD Z LT a-Asp D> B-Asp DHIFIAT

- N -
EHTEBHALMNE ST,
-91 -73
100+ Yo Ya 8276
1 a (aATe-La) l
i 8016
sn—: 7536 7856 837 8148 8265 . | 8328
il i mos T rees T Ny, wes y sms [ Jy
1005 5276
© b (aAT6-LB) BI7E |
g™ - TS aes |
§ o 7eee 7ess ) 7824 T888 TR eoie |, i WL agsas
3 100 5276
H ¢ (aATE-ba) 8327
g - 82656
g 50 535 7856 7836 sﬁz\s 8095 51417 i 1
El ! 718 ol m2s T8 ML I,
153_ 8278
' d (aAT6-0B) l

3 8176
503 8096 |
| 1
017238 78 Tess TS 7706 7s3s 7 T96 soie | sise -‘Ul 8265 -‘ﬂn 826
Ml 7 -

- LT
750 760 770

T T ) ) ) J
780 780 800 810 820 830 840
miz

Fig. 4 2D Asp BIER aAT6 X7 F RO~ ZARART kL

WIZ . oa-Asp 7> B-Asp DHIBINTE L HE%E
LC-MS/MS % HI Tz BMER3HTIEIT LA A AT o AT
ZAT 577, Figs-a 1% 4 DO RVEK 0AT6 G Rk~<7F R
Z MS HIE L7z aAT6 @ 2 i 4 2/(588.3 m/z) D~ A
s~ b7 LTHY Figsb X aAT6 A~ 7F R
Z MSJIE L7z ys-73 A A2 (789.6 m/z) D~ A Y 1~
ST ATHD, ys-713 A A0 B-Asp Fi 72D T
0AT6-LB 5 L TN aAT6-DB D B — 7 [ TR S =23,
aAT6-Lo 3 X TN aAT6-Do, D B — 7 13 H X 4 72 H»
>7=, L7=23~>T, Figs-a & Figs-b #Lbigd 5 &
T a-Asp 7> B-Asp DIRENFREE 725, F7o. INHE
P ENBED KRR T b [FERIZE (X 2-¢, -d) T2 & 4
DO MR aAT6 GRAT T R EFRRRAERNE D
nic,

"Ja B A

50| aATeRMATFE i
EPINCEETE R SV TN
I
I

(1]
100 4 b
50 | aATEE AT FH

ERTRIrE oY

E |
504 MEFEEAMEOKEE |
1 wAT6D21E 1 42

1d
50 o MEETEE RO K&

I

I

1

I

1

1

1

1

|
E [l
Jc o i

I

1

1

T

1

1

1
1y 34 A !
04 T

i
1
1\
1

1
1 T T T T
2 48 4 &5 & 4 48

Fig. 5 aAT6 Ak~ 7F R I L OUNPE I NFED K IR
% LC-MS/MS % H\ N7z BRI ML CHRIE L 725 5

LC-MS/MS % FWN o BANMEIRS HIEICARIR E 5k % #
AT ZT D L a-Asp 7> B-Asp DIFIE D A HE
THDHIEND, Asp FEMEIRIFNE O REFEEHE A M _E
THEEZ LN,
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DINIFATH S, ABFFETIL, Lo-, Da-, DB-Asp58
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DT I REHRWNDPKEL, BBIRORA T A4 I F&
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Table 1 Leaching of radioactive cesium with water
from fly-ash samples from an incinerator and melting
furnace treating sewage sludge (results of on-site test)

Sample Waste Testperiod | Cs—134 | Cs-137
type generation kBq/kg | kBa/kg
40 8.5

Fly ash October,2013 2013 fall

from (0.4-0.7%)
incinerator Qctober, 2014 2014 fall 2.7 8.1
(14 %)
October, 2015 2015 fall 1.0 4.3
(4%)
Bottom ash October, 2013 2013 fall 0.6 1.2
from (0-6%)
incinerator
Fly ash May, 2013 2014 fall 145 45.4
from (54-58 %)
melting October, 2013 2013 fall 320 67.4
furnace (41-26 %)
October, 2014 2014 fall 6.2 19.5
(64-69 %)
October, 2015 2015fall 25 10.1
(55-60 %)
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Actual treatment system for domestic water supply
constructed in HaNam, Vietnam
- r

Suction
of air

Waterfall
aeration

Filtration pond
(horizontal view)

Max ability 600m3/H
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

Run Ee As Mn NHe-N day m/ Aer Filter Filter
« d a- height

tion

*k

Nov. 2004

T 4% 0% 75% 69% 3 150 ma) Plastic

2 Sep.-Dec.,
(6% 72%] HO%H [n.a. 121 ) 50 s Plastic 2005

May -Aug.,
anf Nov.,

3 :
96% 71% 88% 52% 9 150.ae N

4 Plas- Sep. and
86% 89% 81% 96% 2 300, tictsa Oct, 2006
nd
5 18m . 2006
98% 76% 72% na. 1 600 .o
6 . July-Sep.
97% 50% 12% 24% 1 lastic 2007

150 wG.5) +zeolite

Oct. 2007 -

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

8 Oct. 2008 -
97% 71% 51% 88% 0.5 600 . sand Jan.2009

9 April 2009
98% 66% 19% 62% 0.5 600 .. sand 1.0m -Ju2om

Nov 2010

10
97% 67% 8% 44% 0.5 600 (4v.vl) e nd to%;{ch

-11 May 2011

% 36 % 0.25 g9 (338) sand 19m l:eDrezcue:l;-

11 949 22%

April 2013

12
79% 31% 34 % n.a. 0.33 600 :v:sl; sand t:::e;;;r;—

May 2014

13 929 47% 45% n.a. 0.5 600 wip <15m  toMarch
(5.9) 2015

sand

* 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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% J effluent

As K-edgé XAFS measurement when As spike‘
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Fig. 3 Experimental setup for in-situ monitoring of
As(IIT) 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(III) (Baselines of the spectra are shifted vertical-
ly for the sake of clarity)
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Fig. 6 Summary of the column reactor test results
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tor installed at the site in HaNam, Vietnam
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(P4) Two-phase flow structure in a simulated debris bed

(IR X%, WKREFF ) OMilka Nava, GHE 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(l—5). g (D

AP 150(1-6)
S iy sq P

L azs M

where AP represents the pressure difference across the packed
bed, L the height of the porous bed, ds the particle diameter, p
the density of the fluid, us the fluid velocity, y; 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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Fig. 1. The schematic perspective view of the compact
multipurpose neutron diffractometer on the B-3 beam
port of KUR.
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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:
The solution includes ascorbic acid, b: The solution
don’t includes ascorbic acid)
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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.1 Removal of trititum from water to the contact time
with magnesia.
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Fig. 1 Result of colonization of BNSM (left) and
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Fig. 2 Particle size distribution of the purified MK-7
in dynamic light scattering experiment.
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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.

—FebnmlInnitial:No oil)
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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 BLO06. Enlarged
views in typical TOF ranges: (b) 25—25.05 ms, (c)
35—35.05 ms, (d) 45—45.05 ms.
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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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mounted on a SEM pin stub.

IP image of a selected radioactive sample
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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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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. 3. Three-dimensional structures of ("Li>S)x(P2Ss)100-x
glasses (x = 50, 60, and 70) and 'Li;P;S;; metastable
crystal obtained from the RMC modeling.
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Fig. 1. Typical Mossbauer spectra of BaFe;As,.
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