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1.1 EBRAREIUEE

BEREAEDLILOOERIRDLICT 1, BELVICRKImLLBEEOERES ML
ZMAZ, BBERE X LIAZ—EEREHETEHEH LT85 30 2MHERT 5, 30 08ER, 7
E=TRKI1mf EeritilZ, 61 HEERL, BEEWO, 10X, BREEX &4
L, k#tkziR L, FBLTHRE2D, CORBREOCHEMER, S ¥HEFTORRIF
BEid, 27 HRT7O0—hovi—2R0TeBEBOREEREL KD, FNOOEERELES
Lice EMULAES v EOWEREZR 1 — 1 ERT, e EAEI0mm OF 7o YROFE 2
FYVRAEOEEE X JAHFRIL Y KL BELE L, EEBER, SUS-2TH, EE245
mm OFREER Liz, X, BEEOEER, 20mm (BHERdcm’) TH5, BERELE
B& 0 HRRBEOEMI Smm TEEPEIHREN CA, KB THH%E Ui, X, 7717
VELEEROEADS O O CEMNEMT TEER EBBROBICK S TRENILEL 0%
W, BERERZ, EHeEREE2EI2EOMRPEERL, BERREI IIml LT, X,
R84 7T HEECHBHEOENY 7 Y ZEH LI,

1.2 BEEROHER

BRBOUBERET 5BICY 7 Y E—REAA 7 LI« ORBEREROTIA, 302
O TEMET - 145 R, HCOONH,, NHNOs, NH,CL, (NH()S0s, (NH,%C:04 @
ftz, NaCZ, NaNOs;, H:CoOs E0EME &L LTHMEREF MDD - f2t?, INHEOFPHLE
M HCOONH,, 25M NH.NOs, 2M NH,CLZEE LI, oL, LN DHTIHEXRMS
B E O ER SR RO O S AAYARE L~ 1 DT 15 M HCOONH, & 01
M NaNO; (HCOONH,%) , 25M NH,NO; £0.1M NaNO; (NH,NOs %) KUF2M NH,CZ
£ 05 M (NH,),C:04 (NH,CLR) D30 OfasEE 6B eROEHFRERLILOTUTO
KERTHING 3MOREZRAVST LE LT,
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Table 1~1. Effect of Salt on Electrodeposition

HCOONH,, 1.5M

NaMO; .05M M .5M M 2.5M

Recovery (%) | 97 + .01{100 = .0|98 + .1/93 + .1{92 + .1

NH;NOj3 ' 2.5M

NaMOg .05M 1M .5M M 2.5M

Recovery (%) | 94 = .1 | 94 + ,1{82 + ,1(90 = .1189 % .1

NH,C1 oM

(NHy ) 2Co 0y .005M .01M 05M . 1M .25M

Recovery (%) 125 % ,1 | 61 + ,1|94 £ 1|93 £ .1(90 £ .1

1.3 BEERM

REEERMEENEE, v ER 4 7 L HCOONH, %, NH.NOs%, NH.COEO
30 D LT 4A, 6~ 15V THIIEEZ TEREF - iR, M1 - 20 & ERH
WS 20 AT, ZOMBIICE > TESRCHEREDON D6, 304~ 40 HEBER T,
VFN95~100 % OEEEHE 5 NIz, |

1.4 BEEBOER

BREOY I Y TCoEETELAFEHRDT 3HLINS 3 D2OBMECY T ¥ %5 ~500 ug &
MUTAA, 6~15V TIOIMEEME LIS, M1 - 30 &< 50 ugll FTREFRHEL
Fobr-fl. RLTHRREDY 7 Y HSEBNICERT 5RHERDBAICY T V5 ug 28T
BCOVTEREELZEATISMER LR, £1-20C&{ HCOONHs £T5A4A,
NH4NO3 AT 6A, NHiCLRTIZASA TS~ X, CRLYULOERTREBRNECOE
FHET Lice METNGDOEHFTY TV 1~ 1000 g2 BRUIHESR, £1-30T & 0F
NORET S, 313 100 FEET 5T EoERMER, LpL, v 7 vE200 #g BELLET
HESMCHBE LLY 7 Y BB0AC aBORININ, 227 b DR TETHEORENES
TR - T,
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Table 1.2, Effect of Current on Electrodeposition

(4)
Salty 4.0 4.5 5.0 | 5.5 6.0
HCOONH,,
. 68 £+ 8 66 = 8 99 = 7 - -
NaN03
NH,NOj -
. 80 = 7 91 + 7 87 = 7 98 * 7 103 = 6
NaNO;
NH,C1
. 94 + 7 99 + 7 96 + 7 - -
(NH,) 5C5 0y
(U 5ug+*30min)
Table 1.3. Effect of Amounts of Uranium
ng 1 5 10 50 100 500 1000
HCOONH,,
. 96+13 96+ 6| 99% 4 99+ 1 100+ 1 99,1 100£.0
NaNOs5
(54)
NH;NO3
Na§03_ 97+14 | 100% 6| 97t 5 | 97+ 2 | 100% 1 | 93+.1 | 99+.0
(6A)
NH, C1
’ 9315 | 100+ 6 | 97+ 5 | 94+ 2 | 100+ 1 6.1 Q4+,
(NHy ) 5C50y ’ !
(4.5A)

(30min)
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1.5 mEAFY (8

EEAH KT 218, BOHEORSVEVDNEH A+ YV OFBEHANLIALI T VS
#g THLTELI~ 100 2g ZHRMLTERZT->HER, H1 -4 0RO T T OREBTHIC
FEEEROETHALN, BHIENHNO; ZTIX1 #gToiEERY I,

1.6 thoakBEOER

97N DaBEBICOVT HEFE2RA T, EHBECU, Pu, Am, Np #EmMLTpHZE 1
~BHARLIOLER L T2 lHEZHE Ui, ZOER, K1 40 I0%BENVE
BREBI, X, pHRLXBAZUBEESH OO LT, CNERRT PV THRALICE
TAHDPHO6 LI FTIRIWTFNDOEES 90~100% OEERE[ LN, X1 -5 IKpH1ZBIH B R
RIPUSFOHREERT, X, M1 -5 1pH 1 @B Z & RS FERT 5 & 10013 BRI
EHHEK S,

1.7 FEHKNOER

Bl ORBE b & CEETHK 2 BRI C AT L TERET » 1, TO—DE LT, B
A%k oK U, Pu, AmZEMUTERET IV CBUSERLME LICER, 5% LOE
BEBEONT, Rl —6ERTOE, 27 P ASFiIOHRTHB0, BTNOBEELHIZIFZI0
BLLEBEINTWEEROLN S, iy, KEBIEKILLEERRENLER OZHKCTHEEICU, Py,
Am, Np&ENLTERET, £ o fAaERE Lok R, HCOONH, % & NHCLRTH,
iﬂi%~um%®%%$ﬁ%§néwwﬁb,NHMOQ?NL 57~60 % LirEE 0Tk
KORBL L ->TiE, FREBREVESNILIBENDM-TL, CNEOART PGIROERE
§1—7&H1—6K%T0NmN@%?MHLAmﬁﬁ%mﬁﬁénTD%Ctﬁbm&
PlEOEREROZR, &FRBOPIV 2 EEOHKIC HCOONH, % & NH,C ¢ % OERK
DRRETE B Enbhboi, '
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Table 1-4, Effect of pH
pH 1 2 2.5 3 3.5 4 5 6 7 8
" |HCOONH,,
: 10042 | 98+2 | 94+2 | 95:2 | 100%2 | 97+2 | 972 | 96%2 | 81x2 | 9412
NaNO 3
(54)
NH,NO3
: 10041 | 99+2 | 96+2 | 98+2 9542 | 9422 | 94+2 | 97+2 | 9622 | 81%3
_ INaNO 3
(6A) .
NH,C1
: 10022 | 992 | 98+2 | 9612 | 9822 | 99£2 | 982 | 96x2 | 972 | 982
(NHy) 2C20y
(4.5A)
' (30 min)
Table 1-5. Recovery of Various Transuranics
Nuclides
Salts 238y 234y | 239p, | 241z 237NP
(54)
HCOONHy | 10553 | 10263 | 9122 | 10422| 93£3
NaNO4
(64)
NH,NO4 963 963 | 912 9612 | 9613
NaNO 3
{4 .54)
NH4C1
A 98+3 | 98%3 | 95%2 | 96%2| 100%3
(NHy ) €20y
(30min)
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Fig. 1-5. Alpha-spectra of Electrodeposited samples
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Table 1-6. Recovery of Spiked Tramsuranics (I)

Nuclides
Salts 238U 23%U 236Pu 241Am

(54)

HCOONH,, 91+4 | 914 | 93+4 | 9423

NaNO3

(64)

NHyNO3 93t4 | 934 | 99%3 | 904

NaNOj3

(4 .54A)
NH;C1

*

(NHy ) 2C204

9444 944 | 100%3 99+3

(30min)

Table 1-7. Recovery of Spiked Transuranics (II)

Nuclides

<alts 238y 234y 239py, | 28lan | 237y

(54)
HCOONH,,

NaNO4

921 92+1 7341 | 100+1 }100+1

(64)
NH,NC3

NaN03

72£1 721 1323 19+£2 5141

(4.5A)
NH, C1

(NHy ) »Co0y

90+.0| 90zx.0 87+,0| 100£.0 | 98+.0

(30min)
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EMOnER TR oncsERGLER, MEBAZTHREL, EBOST (Vv—F V) CHEAT
BIcHhORBRET » 12, FHEGEREREBIRARTH 3, XARTERA LLBEZE VS OMNE
HEM2 - 1R, EREBRTHETR Lt v EERESENSORAND LA, LT T,
BEERMEHELSDEINABECRR U, Tk, BECEREEZERL, BES/OE#EELX
& LT, ERERZ NI THC LRI ORBAP LI T, ZOM, BEEHOFLEPER
RUESHEHEEZER, ERFEREA—TH5, BEREMRE, ERERLALHEZERL, 8K
Bi210~20mf TH 3,

2.1 BREBEOBERK

EBEROKEE, HCOONH; R & NH,LCE R BEDRIFEEZRER Lichl, NHLCLFRIE,
BERICERROV AU TEREOR, / F2HHT 0T, FTHRNEZTELENH S, £
T, NS OAETERLTHAER T, HCOONH, 2 H A Lic, BERICHE Rk 5~10
mfé EABOBRERELREAT 4, ERABKE, EHENICHCOONH, 45 1.56M, NaNO,
ﬁ&lM,pHﬁHZKQ%ﬁu,@gmbwﬁwﬁﬁu%%bfﬁmto

2.2 EERHHM
EEMRMEE, 30~459& LT,

2.3 BEBOER
BRUASESOERACE T, BREERLODBEES TN o5, Efiie 58~63A L L1,
COLEDELIZI0~16VTH-T, '

24 IHEEATY

BEFKFILEINI—RATNEOBEORREZR 2 ~ 1 ILRT, COILHHEORLK
T OVABEEHEOBER, EXKTH 1.2ppm TZDMO Mn, Cr, Zn, Cu, Pb, CdZD£RBI3IZ
CAESENTBLTSREBINOGVIRLESKAEINSIFTEAEZOSNTOOT, EICHE
A& v OREHE Lo T,
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Table 2-1. The Assays of Pollutants in Effluent
‘w | ¢ |PH |58 |cop |BOD 0il| Cu | Zn | Fe |Mn | Cr | F ca | o | pb | cx® | As | Hg
mg/%|mg/9 |mg/L |mg/%|mg/e| mg/L |mg/0 |mg/L |mg/0| mg/a| mg/L | mg/L | mg/t mg/%|mg/L|ng/L
4 - 7.3110 24.0 |45.9 2.5(0.20| 0.41(0.07{0.03(0.24] 0.10[<0,001(0.002"| 0.100 |<0.24(0.17}{<0.1
5 - 7.21 8.2} 8.41| 7.90| 2.6(0.01| 0.20(0.75(0.02(0.05| 0.05 <0.001|0.003 | 0.024(<0.05|0.05]<0.1
6 - 7.8| 3.6|27.4 118.6 2.3l0.01| 0.20(0.16(0.02|0.04| 0.05|<0.001|{0.013| 0.021 |<0.04|0.06| 1.2
7 - 6.8|21 30.8 [52.8 2.510.03] 0.1210.1610.03|0.09 (<0.05]|<0.001;0.024 | 0.020|0.09{0.14] 0.1
8 - 8.0127 17.1 | 35.8 1.5/0.02| 0.21(0.08/0.0210.06|<0.05| 0.003[0.056 | 0.027 [<0.06|0.05| 1.5
9 - 6.9123 6.53| 1.30| 1.9/0.01| 0.03|0.08|0.03|0.03| 0.10| 0.001(0.006 | 0.025 <0.03(0.10] 0.2
10 - 7.3|37 16.7 | 40.6 0.810.01| 0.25/0.15(0.04|0.11|<0.05|<0.001{0.022 | 0.028|<0.11\0.42| 0.8
11 - 7.7126 20.9 | 48.5 1.4]0.01]<2.05/0.09(|0.03(0.10| 0.20{ 0.001|0.016 |<0.005 |<0.10|0.06| 0.4
12 - 7.8150 13.3 | 38.4 1.410.02] 0.05/0.09/0.03|0.05| 0.20] 0.001|0.016 | 0.030|<0.05|0.32| 0.2
1 - 9.2134 19.2 | 39.7 1.6]/0.06! 0.23(1.20(0.03|0.451<0,05[<0.001|0.033| 0.040 |<0.45[0.11| 0.4
- 6.7 |10 28.7 | 32.8 2.710.02| 0.01]|0.26/0.05|0.09{<0.05|<0.001{0.216 | 0.024|<9.09)0.03|<0.1
3 - 7.2116 23.6 7.91] 4.0l0.01] 0.230.59(0.03|0.06| 0.15| <0.001|0.049| 0.028]<0.06|0.01| 0.1

6¢—8L—1¥8 LONd



PNCT 841—78—-39

TEFETOT I Y PEICX B2 RUUMTBELEE LT 0y P LAZLOMNE2 — 2 RTK
2-3THb, 2AD2THELLRREEERLLAMEOHA BT NGEL Lo THD, thidid
WELDEVHIBEBRENG, INCORAEZISKFELLMBABI, w97 1EICLE4
@ ELEFERICLALaN 1M 1 EHBT3ERICGEVR EENEADE 5 BIZID2VT O—BAER
.Ewﬁﬁﬁkﬁﬁﬁﬁémﬁbto%%%%z—zmﬁﬁn@%$®k%w%Cﬁﬂ§®EW%)
PEWVEZRT T EADP LS, TOMOAENRCIIZEEBRIEZDOATLEY, —F, =9
PELLZUSHELEEEOHEEZHEKTEET 0y P LICAER, 9 Y FEQLSCICH~AT
1 IS B RICKDIE-34H, REEBEOBEIDBEL LTS, TOFREHENES
I IICHET3BPON TS 5 AEENS 4% & - THERE —BAEHE ORRE
BLION, B2-3TH5, WHKASUENREBNT Y v b EICE S UL DREHNT
ZRELDNTVELIICEDN B,

2.6 EEELoHBREORRK
‘@ﬁEWQEﬁﬁﬁﬁﬂbkﬁéébTP%#@#%ﬁ%?%%KE#®ﬁﬂﬁﬂmfIﬁﬂ
hL51~5méf EABMULTENENEREZT > LER2H2 - 4~ 6 1ZFRT, cnsOaNEN
TNEHBERISGEWC LD S5BEEEOEALEZBI—EDORE LLESEESBON TV AE ) FER
ENnd, M2 -7, AERZOWMEZRTH, EEFERT Sampling BEL 0L LARME
BEVBRE&VHEEHDIEMN bR S,

2.7 aRRG PILDIKR

HEKBURL & CBUE L1505 5 md S L, SREENE SmLEMLT, 05EH LEBA
Doz tvOBZER 2 - 8IiRT, Bs ®U, BUor—7nBUho~FLOII N
TEDSFERY IV EERUARBORKTHEC EMBESHICHhMPE, TOEITEENES
N5 L, vV MEK KB 2P USRI TRBONBOVAERRONETH S, T/, K2
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{Mounting method)

' -6
10x10

MCizem®

10x10°

1 L
10x10°7 10x10°6
MCi /cm3 ~ (This method)

Fig. 2-2. Comparison of Observed o Activity in Effiuent
by Electrodeposition and Direct Mounting Methods
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(R.C. and mounting method)
1

10x10°

U MCiscm3

1()x1(57

[ |
10x10°7 1.0x107°
/UCi /cm3 (This method)

Fig. 2-3. Comparison of U-assays by Two Methods, Radiochemical
Separation-Mounting Method and Electrodeposition Method
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Table 2-2. Comparison of Contents of Pollutants in some Effluent

Samples
S8 COoD 0il Conduct.
Case ph mg /4L mg/L mg/ L ms/em
7.2 18.3 4.8 0.2 3.31
7.3 6.5 6.0 1.1 3.42
A 7.1 7.2 17.5 1.7 5.50
8.0 48.9 20.9 1.8 6.60
7.7 . 46.8 11.8 0.5 1.75
5.8 95.0 58.2 4.0 49.9
6.6 20.0 26.1 0.5 27.4
B 7.4 21.0 18.3 0.9 22.0
6.6 28.4 26,8 4.8 10.8
6.8 12.3 27.1 1.5 10.5

Case A: Those samples in which the same a-activities were observed by
' two methods.
Case B: Those samples in which the different c-activities were observed
by two methods. '
Two methods are same as in Fig.2-2,

Table 2-3. Comparison of Contents of Pollutants in Same Effluent

Samples
58 COD 0il Conduct.

Case pH mg /% mg /L mg /% m/cm
7.1 16.2 5.5 2.0 644

7.1 82.0 19.1 1.4 39.4

A 7.9 34,5 29.4 1.0 11.0

6.6 20.0 26.1 0.5 27.4

7.7 18.5 26.8 4.0 12.5

5.8 95.0 58.2 4.0 49.9

6.5 16.2 10.9 0.4 7.76

B 6.3 45.9 9.1 1.6 4,14
6.7 11.9 9.7 1.0 6.11
6.6 11.4 7.9 2.3 12.0

Case A:, Case B; same as Table 2-2,
Two methods are same as in Fig, 2-3.
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o Sample s No 20; 1~ 5 mt
o Electrolyte : HCOONH,
o Conditions : 5 A, 30 min

o Nuclide : U

1 1

2 3

Fig. 2-4. Electrodeposition of the Same Sample
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20
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o Sample s+ No 30; 1 ~ 5 md
o Electrolyte : HCOONH,,

o Conditions : 54, 30 min

o

Nuclide : U

2 3

Fig. 2-5. Electrodeposition of the Same Sample
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dpm
3.0

2.0

1.0

o Sample : No 32; 1 ~ 5 mf o
o Electrolyte : HCOONH
o Conditions : 5 A, 30 min.
o Nuclide : U
0

O

1 ] I

2 3 S ml

Fig. 2-6.

Electrodeposition of the Same Sample
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dprn-

20

0

Sample

: No 24; 1 ~ 5 me

o Electrolyte : HCOONH,
Conditions
Nuclide
Counting

)
8]
&)

: 5 A, 30 min.

: U

: every two samples were counted
4 times ( 60 min. x &)

2 3 4

Electrodeposition of the Same Sampie and o Counting
Variation

5 ml
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- Sample : No 47, 5 mb
Electrolyte : HCOONH,
Conditions : 5 A, 30 min.

238U

Counts / Channel

234

Lo

E nergy

Fig. 2-8. o Spectrum of Electrodeposited Effluent



Counts / Channel

238

Fig. 2-9.

Sample : No 48

Spiked 1 239py, 236py, 2hlppy
Electrolyte : HCOONH,

Conditions : 54, 30 min.

241
Am

239
Pu

Energy

a Spectrum of Spiked Effluent
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