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Ak 4r wt %
SiO: 2900
CaO 2400
MgO 1500
Al O3 1200
TiO: 550
ZnO 300
F ez Os 125

S 1075

BNWL-2377—2 (Nov. 1977, A.M.Platt)
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£32 BELBREORRH

e B OB © RES (gr) HRE @
Water 80 0.182 818
6M HNOs 80 0.147 853
157M HNOs 80 0.355 6 45
6M HNO; 0.1M HF 80 0.030 9170
6M HNO; 1.OM HF 80 0,004 99.6
1M H:SO4 80 0.152 848
3M H;SOs 80 0.195 8 0.5
6M HCI 50 0.142 858
12M HCI1 80 0.195 80.5
6M H;POs 80 0316 684
15M H3POs 80 0576 424
6M NHsOH 25 0.405 59.4
15M NH,OH 25 0.386 6 1.4

1) AREEE=10 0t (B
2) RB @EERER =10gr

HEDL — TME 75-5 (May 1975, R. E. Lerch)
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%33 Leaching of Plutonium from Acid Digestion Residue

Conditions:150m¢ concentrated Hs SOy

20 % of waste containing 0.03% Pu@,/# waste
270C

6 hour digestion time , cooled and filtered

Leach Solution Plutonium Leached,
Concentration Volume, ml %of Original Pu
H:SOs , 18M 100 <1
HSOy , 9M 100 < 2
HNO; , 2M 200 86
HNOs , 0.5M 200 94
H0 100 8 6

a. Added as equal parts PuO; , PuQO: — UQ;, Pu(NO3)

HEDL—-TME 73-22 (April 1973. R.E.Lerch. C. R. Cooley)

%34. LEACHABILITY OF PLUTONIUM

(a)
350 C Dried Residue  ADTU Wet Sludge

Filtrate No filtrate 4.0
100 ml 1M HNOs 94.1 949
100 ml 1M HNO; 2.7 1.0
100 ml 1M HNOs —0.1M HF L9 0.1
Residue 1.3 0.01
100 100

a. Average of eight previous runs on leaching of plutonium from
acid digestion solutions.

HEDL TME 75-41 (February 1975. C.R. Cooley)
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% 3.5 PLUTONIUM AND AMERICIUM DISTRIBUTION IN ACID DIGESTION, RESIDUE LEACHING STUDIES

Series A: Plutonium added as Pu (IV) nitrate solution to 150 ml of 91% H,S0,. Digestion carried out at 220-280°C with 20 g of
standard waste and ~60 ml of 70% HNO3 added during the run. R8sidue filtered at room temperature and leached with 3
successive 100 m1 leach solutions.

Initial 5?3:&:23 Leachant Composition Leach % of Input Recovered in Filtrate and Leach Solutions

Run Input, mg Filtrate, mg/2 Leach 1 & 2 Leach 3 Temperature, Filtrate Leach 1 Leach 2 Leach 3
No. Pu Am Pu Am M HNO3 EHNO3 M HF °C Pu Am Pu Am Pu Am Pu Am Total
1A 213 0.292 146 0.99 1 T 0.01 25 9.62 47.5 90.0 52.5 0.33 0.0 0.01 0.0 100.0
18 213 0.292 76 1.55 3 1 0.0 25 2.36 36.2 97.1 63.5 0.45 0.44 0.07 0.07 100.0
1C 213 0.292 85 1.00 6 1 0.01 25 3.65 32.4 96.1 67.5 0.21 0.10 0.09 0.03 100.0
2B 213 0.292 100 0.92 3 1 0.01 50 5.7T 38.0 94.1 61.9 0.22 0.16 0.01 0.0 100.0
3A 426 0.584 190 1.67 1 1 0.01 25 7.63 44.6 91.9 55.0 0.48 0.4 0.03 0.01 100.0
SA 852 1.168 34 2.88 1 1 0.01 25 0.37 20.8 95.3 75.0 4.07 3.93 - 0.24 0.25 100.0
Avg. 105 1.50 Avg. 4.89 36.6 94.1 52.5 0.96 0.84 0.07 0.06 100.0

Series B: Plutonium added as 25% Pu 02 - UO2 FFTF Reference Fuel pellet (or HNO3-insoluble pellet residue) to 100 m! of 96% H2S04.
Digestion carried out at ~250°C for 16 to 22 hours with 70% HNO3 added at 8-10 ml/hr. Residue filtered at roon temperature,
leached with two successive- 100 ml leach solutions, and simmered finally for 2 hours in 100-200 ml 12 M HNO3-0.5 M.HF to
assure complete dissolution.

Initial Pu Conc. in Digester Leachant 1 and Leach % of Input Pu Recovered in Filtrate ard Leach Solutions
Run Pu Input, Filtrate, 2 Compositions, Temperature, . .

No. mg mg/t M HNO3 °C Filtrate Leach 1 Leach 2 NN03-HF Digestion Total
1 240 78 4.0 25 2.99 97.0 0.025 0.0056 100.0
2 31(°) 32 2.4 25 7.25 85.8 1.06 5.8% 100.0

Avg. 55 5.12 91.4 0.54 2.93 100.0

(a) Pesidue remaining after a prior six hour standard dissolubility digestion (85% dissolved) in 25 ml of refluxing 12 M HN03.

vV0-6L—CV8N
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Table 3. #BELREREREOXREYDIENSTLBERELEHFTLE,
CoCl 5% (pH 6 DXk T#i%, 10min, 307 X

W REYENTE | 25REK RELEHE SFEREIC

SBEE Y CoCls | W+2EHH #8 CoCly | M3 2EH5
(mol /&%) | R(%) (mol /&%) | B&H
&% 110 x 10-° 85 199 x10-7 15
o) 127 X 1076 98 338x10-8 2
o 1.09x10-¢ 84 210x10°7 16
H & 1.03 x 10~ 79 270x10-7 21
ATV 129 x10-° 99 118 x10-® 1
Table 4. HFBLERREOREYWENTLBLRTILPHSLE,

F.PER(PHS6DAkT%k%, 1 0min, 30T )*¥

wEwEnE | AEREc | mErsmE | 2R
EoA=E A g F.P X4 5H5% &R/ F.P oY=,
(cpm/¥) R(%) (com/ k) | B(%)
% 9490 68 4390 32
# 11610 88 1520 12
& 14720 90 1650 10
B % 12220 90 1380 10
5 /b
ey 9940 81 2400 19
(3) HEHOERD
(£&FE%)
y ! Kehs
BT S Y
l BEHTHRE
REHR ‘ Logunms
' ( REALEEELR ) { ------
BREHTHRE
HRTE Y l ucé WY
* %%ﬂg%fb@?m'
HEB75 Gy ~esos oo
BREFTRHRELIES W
| R 55

0 CHzmm —)
Fiq.7 BRzKEREREATRE L s & OFRE & REHM e 0BT
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1) ERBUEBEKRHOHA

2= ( REHEY)
= (REHENHEY) + ( RALRHTR)

2 REBHBAEZROBA

2EgR=( BREYR) + (HREY)
= (REHEHES) + { (REEHER) + ( AHEYLR) )

B RBULGERBUHLGABHLEBVEREZEICXNL TR, 20XkEE~<7 0K
CHRIDI7aWICR AN T, HHRICHL TS 202D EL S HORENE
T BhEE -TL B,

MEFERK : JAERI—1165(1968)

4 FBRERBREELREAH= X4
BAREOBERKRELE, RI HREEXRZEHLOOBL., BB L cELSEARET
EHRERIENOEICTECLETHE,. FEHMHCI, FLROBESHETNIIELRR
TEBEDHONSB,
RIFBREC, BhREE.2S, BREFNEDTEDLT L, BERREZ—BICKRED LS
cEExEZbsh 3,
SC+D—S +D<C
FTREAVENGEROEA, SCORBAIPFHAIDI S BYENILIODOTH 5,
RELFENFEROBREICE, B, FLv— FERS, AREFZESBREFELTHD
5N 3,
a) 14 YVEEPAF VY RIBICH E S BEROEA,
BOH .50 3EXEDOH K34 FVBRRIERA 4 ¥ RBRIE TR ENTI
Z %o
S—C + nH' — S—Hn +C"™"
S—C +mOH — S~OHm +C™
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10-¢
S
(=]
£
<
@ 10¢f
1 &)
g
z &
AN & jo0f
E 10l
(&)
[« W)
&: /
gﬁ] 10-10 1 1 i 1 1 1
liE 1A 0 2 4 6 8 10 12 14
itk
ﬁ W ko pH
Oig, A8, @248, @ E,
104 PR | L 1 1 1 Q® X zrARF—I

% & ko pH Fig.8 45CoCl,pB%lc&H3pHD
2% ( 10min, 30¢C )*¥

Ot AlfH, ©:& O EHB.
Q@ :RXRFVVRRF—

Fig.9 F.PoE(CH T I pHoHE
(10min, 30 C)*xk

Xk FZEE#: JAERI—1165,(1968)

b) AR H]RIRIC & 5 BEicid
EBHERMEKC ZHOTRBRIBICE > TCERBREL D 5,
SC+C’—=sC’+C
BB ESEERREICHFAF Y HOLELATEEL TV ABAIKIE, BE
RBPIXORELILE, LHLL, ZOXIBHERSFEENCIEMNERBETEREL
DB, EOIVKBRIGEEB TR ICENT EBRHETDH 5,
c) #Fv—tEFX(L)IKXBRIBELEDR
S—C+L - S+ L=
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FU—MERERIT SO BRERTHICEBMON TS, REMBFL—
WAy FLY Y7 I /MHEER (EDTA)y =) o =SEB (NTA) \ ~ %4 4 &
YYB 7T/ BILET, BE, PHELOH TS VRTHEASA S,

—RENCD - T, RETFL— M EFEEEBATRTLEDORI 14V iEH L,
BREDROBOBEAICH 2, 2hwi, BETRICET BRI 1 4 ¥ (¥Fe,
2 C o2, 21Cr¥* | wveve ) BLUBEBTRICBT BRI 44 (144Ce™,
M Pm3* | weeee ) DHRABRESHELIN S,
d) EREFARBEHELS, dABADCLEVREFNTH 3. —ROBRLRIARESD 3
NV (AM)DBETHRUICKBEINESDTH 20, RIBLROEAL I LD E
ETREINZGANE D, T1BHELTIR, AREROE/ ~—(A)BR] BLROB
KIHENBEA LS B,
S—C+A »s+A(C)}
S~ +Am - S +Am(C)

oI, RI BREBEEOENBXELTOEEAEL Y SUL a4 FOMK
DBRERDOHCTHERERBREOS DL > TV BEADBREIC S, AREFASES
WL EBD B, . '
FEERHZZNE SBBEERENE LTERT 2E8401E 0, BEAT~D®BRN
REWICLID, XETIBREHOBRENREELEETDHE T EMEH 5,

e) R—ZA P EBREFHNICAVLEEKEZTRORI FRoKE

TOHERBRERBIIR—2 PEKOR]I BE®R, 530 ER—Z PMCEEN B BD
FLU—MERAOIERAICLDBREZINIBEAR, X TChRREFRRERECEDT
TEBTEBD, ERICRRA—X PORBERACLIELRETOBKOANESE & b
ITEBB, COBADERREBERI L RREFEoErIC, BRERTRBO—
S”" oXBIckrboBEaThscLiciz s,

(S8"+«S8”)C—>S"+ 8"
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a) BERE
able aint samples
Table 5 Paint 1
Samples | Kinds of paints Types of hardening
E—1 epoxy resin amine adduct , room temp., 2 liquids type
E _2 n 4 4 4
E — 3 ” n " 4
E—4 " polyamide, ” ’
E — 5 " [ " ”
E—6 v " " ”
E—7 n ketemine, " 4
E—8 » epoxy ester, room temp .
E—9 4 " 4
V-1 vinyl chloride resin vinyl acetate copolymer , ’
V—2 " acrylic resin modified, 7
vV—3 " room temp -
V—4 " !
R chlorinated rubber !
P phenol resin r
A acryl resin thermosetting
M melamine resin aminoalkyd, ’
U polyurethane resin isocyanate, room temp. 2 liquids typl
Pa phthalic acid resin medium oil length, room temp.
DI
0 1 2
E-l —————— ' '
E-2 f—m——
E-3 /—
E-4 —
E-5 ——
E-6 —
E-7T /1
w E-8 [
2 E-91}
a V-1 —/—/——
E V-2 />
o V3 pP———
V-4 /———
—
— )
———
—
—
 m—

Fig.10 Decontamination of 23*UQ,; (NQO;).,
(pH1.8) coutaminated samples by water .
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E—3

Sample

Ko Ao s
.v-‘.';rf v’.@-
n.\.D,a_‘at " p e
. Lt 34
1ot et
FENT

E—9

Sample

Fig.11 Microphotograph of coating surfaces,

(168 magnification

s )

E—1 -

E-2

E-3 x|

E-4—

E—6 ———
E-T——m—

Sample

Fig.12 Decontamination of 23UQ; (NO; ).
(pH 1.8) contaminated samples by

HCI1

aqueous solution (pH 2)
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