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Studies on the Eectrodeposition of Uranium on Stainless Steel Surface
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Abstract

In this work, the preparation property of target for producing Mo was investigated.
The target was produced by electro-deposition of uranium on the surface of stainless
steel(304). Electro—deposition conditions with the effects of stainless steel surface
treatment, electrical current, and uranium concentration were investigated. And also, the
property of electro-deposited uranium was analysed by TG-DTA, FT-IR, and XRD
analysis. It was the most effective that stainless steel surface was etched during 9
minutes in 25 wt% sulfuric acid solution. Uranium was well electro—deposited under the
condition of 4 x 10% M uranium concentration and 6.0mA electrical current(current
density:0.0098A/cr’). The electro—deposited uranium was predicted to be uranyl oxalate

complex of various U(C204)2-H20 forms.
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9}—; 99Mo7} B decay 3te] AAHE 92 T2 WA Es% Ao wl& Fe Wz
(6hr)9} 2 gamma energy(140KeV)E Zt= 83 EX oz &) 95 HAwAl I E Mol
- @J— AA| =2 7o) Faag Ao os) g MGdARA Aol ] -]

W, A, o, 71 ) o T oA Ak Hdd s Bel &85 Qe 58 T
9oty Mo AlFEWH oz PMoRYE AAHE 42 ZI(neutron capture) B4
7 "PUe] SR A(fission) FHol glom, ol@A AxE PMox P"Te, Pz AA kA
929 Ruo @ Wettl, FissionWel 98k "Mo AlFE 4 targete] AFZZFE o] Fo
Aed, AG7HA ol & Hil J= target®] FTFE vekwE e 383 FEfol] webrd UAH
2, UOEE9 vibro-compaction, pellet, UsSIAl 2 ZZH(electrodeposition) 7)< 23t
U022 filmP ) so=2 75 vk 349 Fle 383 AgExd 2 w9 ¥
Aol AAF & WAV =FS FeA He Hﬂpr T 83 AgsoltH2]. Wilson#
Langer©] aluminium WA $-2hw A&7]ss MEe o]F o5 wWAtslghd] §-&3hA
et} Wl el spectroscopy= Y ¢l thin filmes =& EﬂE ALt [3, 4]

wEbq B Aol A= AFr|se o8t ¢ (UNH)S stainless steel disc $1o] €78
FAZ 7N #A4E  thin filmeZ  AFd7]  98te]  electrical current®t  solute
concentrationg WA A A} o, ek Hd2E thin filme] 548 A5

2.4 9

o=

H

oY o2 Ak Uranyl Nitrate(UQ2(NOg)2 « 6HO(MerckA )& AF&sle] B &
2 A Z3F9 3L, ammonium oxalate(Junseirl, EPH) 2 NHOHE #7ske] pH(7.0)

A gA = Flg 19 o]l FAstsvh Working electrode™ discA T2 #2&d ¢ A&
teflon holder ez A st o A5 STSBO4§ A7 11 mm, ¥4 1 mm= ste] A
& Ao B} acetoned AH&3}o] degreasmg*— 3 & STS304 A9 Abatyubs A4 A3
a3 oFde] &A48=2 9ste] 25% HSO&89 o2 60, 80, 90ToA 2kAe st9ivl. Counter
electrode®) AEE= A7 6mm, Z2o] 10cm¢ 1Y xgraphiteE AFE3 1 Reference
electrode®] 4% A=9 A& A8k 2% wWjFd] condenser & EH9 luggin capillaryE ©]-&
st SCE electrode% ARESEA T A S dajfe] 225 FASH7] H8ke] silicon oils
Ab8e 4= 9l double water jacket A2 AASG A, AFTHFAAE AFE ¢l 4A
FE5 FTH3E = Potentiostat\Galvanostat(Model: EG & G 643A)E AF&319)

Stainless steel disc ol A2 Fehaitst s 548 2487 flste SetaramAt9
thermal analyzer TG-DTA, NicoletAl9] FT-IR, RigakuAl®] X-ray Diffractometer(Cu-K
a)E Mgt AH=EE £

3. 4% 42 ng
3-1. Stainless steel disc FH 2] AbA| gl that gk

Fig. 2+ target 99 geometryol] wetx gl AbsEe] dad mA&= J3Fe A}
7] fste] 25% HoSOy €99 &5 60, 80, 00CE WA 7|, target= 3, 6, 9, 15, 20,
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o] EAstol| upel $ElE dEFgo] debds HoF3 9t} Stainless steel®] ¥W-E A
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Fote] AbE wus AAToRA FTHE ST Aor I vk AAREATE

9s AHor A=k Zades YEY target EWC geometryoﬂ bz} oo A
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3-2. Electrical current®] <33k

e dAA] Ay £ 80T oY o 94%c] A 2Ew[5], ammonium oxalate
sE7F 02 MY woll 7Hg =& HAARAES Holw T ol wRdAME Zadvti 4 A
A6l ek ehEe AS Y3 electrical current®] FIE TAEHY] Yo AsiA

[e)

9 255 90E1CE #AFHE e, 02 M ammonium oxalate (pH 7.0)914 483 %

Fig. 42 current Z7l W& w9 AAFE HAFE OS2 6mA(current
density:0.0098A/ci) 7} A A2 oz Frbstth 2 o] oA Frasts s dEd L S
o} ol AL target AAANA = dAAF RE(FAFAAD WL © =2 current density
E A3t % targetll A A EHE Fhgas HACE thin film AFAE AZA 3§
o o3y $EEY AHIZEES AAZIY ol D. Luna-Zaragozal7l¢l A% Ziem
OE]

Fig. 5= &k Wate] digd Az §-2hge] &g vebd Aelrh o] AN $-ehwel A
A5 %o 4 x 107 ZMoﬂ/q qm A ol2i I ol FRAME FH8H Aadte sow
ki Aot 8w FEE 60mA

3-3. %g# thin film &4

Proksch® aluminium ¥'d 9o A&wH %% thin fiim®2 g5 A43tE, FA3EE &
o] uanyl nitrate® 5ol Slvhil ®E 18} 51[12], annealing process FollA $-ehE
thin filme] UQ,, UQs; To& 2tatdvtz whs|s givhlll] 2 g4 0.2 M ammonium
oxalate®] F7tell €3l stainless steel 9o d2H -2k thin film & F9 A 73
FRAE UEls A"ES Aoy 1 384 A4S o B39 Aoz ARYAT. -
2y AsEdoA UM AL uranyl o]-29] et 57 AHE ol F 1
uranyl °]23 U(IV)e ETSHES ¢t Ao=z gt glow  oxalate °]2& U
(IV)-oxalate complexsa& FAMA &7F ehwe Ed58 vhES ZsiAzivkar o4 o
Rl AFE Az gg FT-IRe £4 Z3E Fig. 79 ey A2E9) spectrum
ol OH: 3500-3000cm ', OCO: 1350-1300cm " C=0: 900cm ™, COO: 800cm 'l A F
peak?} WHER oxalate®] ~FERS 03 4 JrHIl wEbA o] AL stainless steel
disc ¥l U(Ci092E 9] uanyl oxalate® FdH o] S F4H F ATk Stainless steel
disc ¥HAA -8l &9 F2 mechanisma cathode F¢9 %1+& ammonium ©]-&9]
S A4 D' LEEY oxalate o] EE|SWEA 47 discharge ¥ 31, cathodeo| =
ga U? o]&e U(IV)-oxalate complexS A3 te] Az H= RozA olgst 3
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mechanism2 actinide hydroxide® deposition®l A E.313Far I8l Fig. 82 Axd -
9 XRD patterno=4, XRDE CuKe S o]&8te] 24° /min® FAE E(scanning
speed)E =A S drt AFE $ebE ¢ XRD patternS noise peaksC E Ltelu} FAG o m
E=Aqsn Jee & F AUrl. Fig. 95 stainless steel disc €o A}A #Fw
TG-DTAC 9af #45 d#=2 Faix= #go| vhdA = vehtn vk A DA A
ZpHol Helxn F HA @AM E 2% ulany nitrate’} Es1EH, A HAA @A o
= Aoz o WA dANA UOsot UsOso 2 o= 2E &

N
A 2 o odp

= oxalate’} 35 =
L AT[10]

4. 4 ¥

Fission ®MoS A|Z3}7] £3589 stainless steel disc ¥ ¢ 9-2}% thin filme A 2HA)
e WS Fold A4S Axd v AZS 93 stainless steel®] FHAE], uranium
concentration, electrical current @ AFH uranium® 48 Edo v 2L Ay=s

LA

1. stainless steel(304)¢] FEHA &= 25%-HS0s &qe A 2%
A 9min. o= P& Wl @9 A el H b B AREE
2. electrical current®] Q&A= currentE: LT E AEH o R A FTUIE e
A gkotom 6mA(current density 0.00986A/cr)E i FAo 7 Jto] 1 o9 currentell
e FasEeE A3e e

3. uranium concentration®] FFANE 4 x 10° M BEAM 7184 2 AFFHS ey
Row, Fe 5 Ak FaEs gAgste] A g vk H A sk

4, stainless steel disc 919 ALES #4437 vpgst UCO0H0 e uranyl oxalate
2 A He o g
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1.working electrode(STS304) 7.Chemical hood
2.Counter electrode 8.Circulation pump
3.Reference(SCE) 9.Potentiostat/Gal vanostat
4.magnetic bar 10.Computer
5.Reacter(double jacket) 11.Printer

6.Condenser

Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 Amount of electro-deposited uranium with temperature and pickling time
in 25 wt% HzSO4



STS 304 surface

Fig. 3 SEM photographs of the surface geometry of pickled specimen in
25 wt% HoSO4 at 80T.

10
9_
g
~— 8_ [ )
% )
2 7+
: oo
hd 6 F
o}
[a]
L 5F
5 °
o 4r
o
w
o 3
[ ]
2+ @
1 1 1 1 1 1 1 1 1 1 1 1 1

0o 2 4 6 8 10 12 14 16 18 20 22 24 26
INITIAL CURRENT(mA)

Fig. 4 Amount of electro-deposited uranium by the electrical current.

Uranium concentration: 4x10 2 M, electro—deposition time: 3 hours.
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Fig. 5 Amount of electro-deposited uranium with the uranium concentration.

Electrical current: 6.0 mA, electro-deposition time: 3 hours.

Fig. 6 SEM photographs of thin layer of electro-deposited uranium on the target
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Fig. 7 FT-IR spectrum of electro—deposited uranium on stainless steel disc.

Lin (Counts)
a 3
L

8
et
_=
=

f,
N b
] %WM’M\JWW%
" A b
. R WWWWWW g
T ' M H ' Z.TM;L-SQE - - ' o

Fig. 8 XRD pattern of electro-deposited uranium.
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Fig. 9 TG-DTA peaks of electro-deposited uranium.
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