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1. BRI

(1) EBFEE MR o OURERE (B NE ) NBEHE (54); M
TEEAR, BUERHEEEE; ¢ 12080 IBWA. 425, HEMBLEE, KA
1:1 HNO;H1i2{f, 10 min, A0PEREEM:; BFRMERTH ¢ 7.8x100, g% D235
(L&A T ™), 40~60 H, AEELEEY, BTV EERER, kit
EXEE., APETHIEERR 1 mol/l HSOZHEMIE 2 h, SERKEBEA, KEMISE L
7 pH~2, # . D033 RiiE, WiibHEER D235, AREM 4 mol/l HCL A, HEM
ZEMAE, F 10 5 FRIEARTN 4 mol/l HCL #%, HkBEER HKE pH>3,

(2) B®H ph. AR, FE4 3000 10 pg/ml UF1 10 pg/ml Th; 4ok, %
25 g(NH,),C,0,, 30 g NH,CLFi1 40 g CO(NH,),Jm 800 ml k¥ #%, & f 1 mol/L HCI fi
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1mol/l NH;-H,0 {§Z£ pH~$, IARFREERE 11 Wk B, ¥ 25 g(NH,),C,0,, 30g
NH,C1 #0140 g CO(NH,) /i 800 m! 7kixf#&, J5H 1 mol/l HCl#F1 1 mol/l NH,-H,0 i§ZE
pH~~4, JAkRFER 11HME,

2.8 F B F

(1) BFHREHVDIGE 5ABRWTF.
(i) ek E BUKEE 1~51, Jn1:1 H,SO,, ki HSOPREA 0.005 mol/l, Jm
1 ml 3026 H,0,, HEk, (R e UIH BIERAF LB B 1 4 v S B Bt UO0.(50,)5 >
LA 1.5~2.0 ml-min~! §9m @t mmesh %0 D 235 W2, F§ 25 ml 6 mol/1 HCl 4} 5 ik
R, ERESRATFTEME. gk, WA, Br. B L. HBBARSS, kg
FRH. FH 20 ml Ak BEBiEh, WA 50 mlBEMRH, KT,

(i) AWK E TLAKHETWARSRERE 0.1 mol/l, Filpk vl E ALkt
FRWHS Th* R, W 1%KMnO, EAMEERE, Kb 5 min, HiHIEin 30%H,0,
SRS, FEWE 3 min, B, SKRELL1.5~2.0 ml-min ' JEE B HE D 033 HHE,
JH 30 ml 4 mol/l HCL 5y 6 (rabkEdkdl, DABRZEL. . #. B4, £, 9%, H1oml
20% NH,Cl 5y 3 tkEFEGE fif I8 % B 5 2, M 20nd 7k BB 2% 82 3h, R/ 25 ml 8%
(NH,),CO5-0. 2% & A4y 5 RVEBELTF 50 nd Bedhrb, 25T,

(2) EREFBEHE SR 0T,

() #FEaag& RS S HUCIARRE D, Ju10 m! B, h#ER, %
ANBEES, MWL az, BRA 6 25 REEH K, BB 8~10 mm, 7£ 60°CIEEAiEHH
B 40 min, HLIEIREE 1.5 A, UWTHLET, M43 101 k. BUFER, ABEET,

(i) 4LEEHH & TRESHERAREHEN S, 10 ml SRR R, MPGRE, 4%
AN, SRR &R,

(3) agEiZWE HBWTF.

() HEZZEHFE EHOBKRAKH0, 10, 25, 50, 75, 100 pg FIRKE 0,
10, 20, 40, 60, 80, 100 png, % RABRAFHTE FRMKRSE, BAERE, & o s,
ZeHlphEL TR 2k, 1 PR, BEEEEHE 0.1 mg/em? )y, BRREDTMUEH
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Fig. 1 Calibration curves for uranium and thorium
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Fig. 2 a-ray spectra of uranium and thorium
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1. SER ALY Eik 3

HISCHRD 1 J3R T B T A M AR IR B P IR S BTk o B AL A T Ak, AR ERAR
SR, S74 D033 HAEHRH Th* Mk SR IC. AA—Bakfd Ca®t, Mg, Na* g#
BE&BET, BENMIEREIL, 7 0.1mol/1 HCl &, Th R4t A%k Ca’* 4y
BRSOy 31 5™, MRS M Th' e BRI, &, @d. k. SR, REs, &
PeMLet 2 B A 4 mol/l HCL 3w iX S T2, UO WM, [AASibZAsh. Bk
SR, WASEREEK AT EAREEMS. HRENTH, BEEBRKIEDS:
EAMEE, KB ARITEREM, 8. HEHEIKERL AL 95.3%F 94.5%,



e 61

2. HHBEREOHE
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Fig. 3 Influence of pH value Fig. 4 Iniluence cf conceirration of elee-
on electroplating trolytes on  electrodeposition

1-—={NH,,C0,; 2

(2) BT RS WES B FR, 78 10 ml BB, 4 0.1~0.3 g(NH,),C;0,,
0.1~0.6 ¢ NH,Cl, 0.2~0.5g Co(NH,),, 75 BEIKshfust.

(3) taiEl, ERBE. KB EEHWRE &6 RY, BEENRE 30~80 min, Bif
TR 1.25~2.0A, JKIBERE 50~70°C, XU, ThEEliELl,

NH,Cl; 3——CO(NH,),,
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Fig. 5 Influence of time, temperature and current strength
on electrodeposition
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(CH) RFpfEiT Eommmm, WeE S RETESME, EF A RERES, RiHE
w2 (Ee, 7). %Uﬁﬁﬁ&ﬁéﬁﬂ%ﬂﬁﬁilﬂﬁﬁﬁ&ﬁj’é##%Hﬁ%%ﬁ%ﬁﬂ%aﬁﬂt, EA
B BAREZMEATANMBERBEB,
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Fig. 6 The relation of bias Fig. 7 The releiion of diffecence for
voltage to r, CH and N* two peak count address ‘o bius

cmplifier gain

4. NE TN HRLE

AR R R, R SEE SEIBERA(GR 1), EMRLIRER S B
F(E)H/MT 102G " Am/*Pu i), FEUBERDT 120 (£ 2), H*U, " Th

F 1 Sy RMERJUMERREL

Table 1 The count-address of several kinds of nuclides in area measurement

& ‘ % 232Th ] ZS&U zasU 230Th 2S4U 210pg ZZSTh 224Ra
i & 3.998 4,185 4,391 4.668 4.750 5.305 5.401 5.674
*d A 71 90 109 135 142 194 203 227

»HE 71 88 108 134 141 193 1202 228

; R 10.7keV/CH;

‘ﬁ.iﬂ:o

# 2 BREESPERER
Table 2 The energy resolution power and background count of the

detector~head

[vis 2l B $(10000s)
% 9 &HEAER ] & e
*Eo/% /min~! 0—2503 l 0—1103& . 0—180%
I $20 0.75 6160 4 0 1 BEU S 2 Th (R4
11 420 0.75 6219 3 0 1 50—100 CH [
1I1 ¢ 20 0.89 6153 6 0 1
v 20 0.72 6128 7 0 1 *Am/Pu J
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fEX P, HEEE—B/DT 0.003 min™, HERBEAKILEHBRMBEEANTE S, AS
BR— kR 10 min WEES T/ s h DLE, EOUCRRMPIRERS ., S EMNN R ER
TEHESENERURFE ZRGERE, AEEMH “Am R IENE 2 ~ TS
652, F™Am-"Pu FINAH 2 ~ HIE RN 65.5% 1 UsOs fil& « AU fyitsx
REMPMEL, FEBAEND60.3%; B Th(NO), Hil# o FEIA **Th i 4% 5HiE
B 2BBERA 60.9%, HILRA™U BHEBERGTFHE 93.1%, “Th HaRE
WCRIFIE 2, 93.7%.
% 3 g, EatRILERSRE

Table 3 Long time stability of count-rate,count-address and specific ratio

- . ; ) m
e A AL "ok S (ry B
T oH OE 11 8071 179 0.41

ARz +0.95% +0.83% +2.6%

5. £EEFHUEME

o OMERT 20 RRL TR XHEIIRAE RN . EERGITR 40 RE 4 TR, FFIHERE
SIREBETHAZME, I o ERIE, A4S RRIETH, Fe'* xtah, HimnT
o, Ce’¥Hn Tit*#HELyiE B 0T, ZAWIXESEBEEFEU, ThERARE, M
#T U, Thgyajgdeit, RINRAFTROFE, FEEHETEMERARK, LI
HEEEIR, E R R FMTHERE (MAE 200 ugeU) BITHIEHRIERTFL
D235 filD033 B )5, M EEELNE, RITREHEHER,

2 4 HEBEFBF(UL0pg, 20U/ U=0.71; Th 300ug,>*"Th/>*Th=0.23)

Table 4 Influence of coexistent ion

XHEHET Mire5h/ng Mg 0/ U0 EEETF M4/ g W *Th/***Th
AR 3 y AR

£ o RESE & BIREIE & B A B Fug KRBT & BIRESE & B
A+ 100 | 101.7 0.65 Al 100 | 308.7 0.21
Ce®+ 100 96.2 0.68 Ce®t 100 | 260.4} 292.4| 0.22 0.23
Cu?* 100 | 103.2 0.69 Cu?* 100 | 298.5 0.24
Fed* 10000 49.2 | 92.0 0.47 0.67 Fed* 10000 | 143.1| 293.4 0.21
Mot+ 100 94.3 0.69 Mo+ 100 | B317.7 0.24
Pb** 100 99.8 0.66 Pp2* 100 | 312.3 0.20
Tht+ 100 97.4 0.67 Ti*t 100 | 230.4 | 288 0.23 0.23
Ti*t 100 | 101.7 0.68 Ut 100 | 489.3 | 309.3 0.29
o+ 100 | 100.3 0.69 Vi 100 | 387.0 ] 303.9 0.24
Zrtr 100 | 100.3 0.68 Zr+t 100 | 289.8 0.21

6. HRBEEENNEIN

A MR PN TR R TR 5 A IREE RS T34 6.
ARGEEAREH R N,<<0.003 min™', M =0.6, HIEM A 10°, LA
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#5 HHEREE

n
Table 5 Accuracy of the method
1 2 1 2
éﬂ%uﬁﬁﬁ U/ 234[_]’ U,/ 234U Th/ zaoTh/ zsoTh/ZszTh Th/ ZsuTh/ zsaTh/ZszTh
X107H | e | X107 | e | X107 x107° X107 | x107% b —
ppm ppm ppm ippm, Ui gpth | 4B | pem lppm, eUbbaiiniar &b
3.9 0.95 48.4 1.03 6.2 17.9 8.4 2.89 62.6 206.0 | 9.5 | 3.29
n ik 4.0 1.19 45.2 0.95 6.2 18.0 8.3 2.90 64.4 195.9 | 8.8 | 3.04
4.2 1.08 49.8 1.00 5.9 17.1 8.4 2.90 64.6 207.6 | 9.3 | 3.21
e 3.7 1.03 43.5 1.01 6.5 18.1 8.0 2.78 63.9 187.1 | 8.9 3.08
gk 4.6 0.96 46.6 0.91 5.9 19.4 9.4 3.29 65.4 198.4 | 8.8 | 3.05 r
3.9 0.91 47.7 0.94 5.3 16.4 9.0 3.09 64.4 195.1 | 8.7 | 3.03 %
SEXE | 4.03 1.02 4.69 0.97 6.0 17.8 8.58 2.98 64.2 200.0 | 9.0 | 3.12
IRMERZE 0.33 0.10 2.27 0.047 | 0.41 1.01 | 0.52 0.184 | 0.86 5.40{ 0.32 | 0.108
WmE | 8.18 9.80 4.85 4.82 6.83 5.67 | 6.01 6.17 1.34 2.70] 3.56 | 3.46
/%
BHIREMZRE, BAR 4=3V No/n8,BEEENRY 3.7 x107Bq, EEH R S5M
b L = bt LY Mt v 2.7} N - ‘\ | ::4" - a 5
B A B EEERA R, EEREEAEMPREIRZE /AT 2005058, ML &R 2 10%s
B, HPPUME, E&WERb 0.1 ng, 3 Thimsy, 2ZPERA 0.3 ug,
F 6 KESWEHER(E LK)
Tabic 6 Tie results of comparison~analysis
U/[.Lg'/_" 234U/235U Th/ug -1 zsoTh/zszTh
7J'C ;];‘F. ;gm;:— 3EL 2 2 5 P )
2 SLHTRARIR 2| S SRR ST B R AR E bR A i an) e g %m%@?
FEERG g v (FEERGpnl 5 FEERG | BMRE RN e
Lk 1.35 1.33 | +3.77 | 1.12 1.06 +5.5( 0.180 | 0.165 | -+0.015 0.37 0.29
iFlA | 164.9 | 155 +6.19 | 1.02 0.99 +3.0 | 0.425 | 0.261 | --0.164 5.31 4.60
ik | 7.32 7.20 | +1.65 | 0.80 0.78 +2.5{ 0.085| 0.026| -+0.059 0.66 1.13
ik 5.14 5.20 | —1.16 | 0.87 0.87 0 0.130 | 0.144 | —0.014 0.57 0.65
Stk 0.48 0.42 | +13.33| 1.14 1.07 +6.3| 0.075| 0.071| +40.004 0.44 0.37
Frk 11.88 | 11.80 | 40.66 | 1.37 1.39 —1.4} 0.045| 0.030 | -0.015 1.05 0.88
Rk 10.37 ] 10.20 | +1.65 | 1.10 1.03 +6.61 0.100 | 0.074| +0.026 0.76 1.02
ek 6.20 5.20 | +-17.54| 1.07 | -1.22 —13.1 0.074 | 0.065] +40.005| 10.70 | 10.50 E
Fk 17.19 | 15.80 | +8.43 | 1.12 1.15 —2.6 | 0.060| 0.024 | -0.036 1.60 | 25.40
Yk 35.23 | 34.00 | +3.55 | 1.08 1.01 +6.7 | 0.085] 0.045 | --0.050 | 10.00 2.29

FERTAPREMEL ARSI, TRERESTROSER, BHEBRRY . %
EMERTRE,

ALTAER AR RE R LRI BRI RN X, AR TRRRRREMT
Ao FE—OFE,

& £ X B

[17 RBR%, BARE(REIHR), 22(6), 333(1986),
L2l WdbymReRs, T aTLEsd, 19724, 9271,
[31 BREERE, MHERMETN, b5, BlRE, 1979 4,

(BB A2, 198847 H 8 H)
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DETERMINATION OF URANIUM, THORIUM AND
2347y /2387, 230Th/23°Th IN WATER BY MEANS OF ION-
EXCHANGE CONCENTRATION AND ¢-RAY
SPECTROMETRY

HU JIUSHENG LIXUECHENG XIAO XIANGDON
(Zhongnan geological Prosepecting Bureau, Team 301, Hengyang, Hunan)

ABSTRACT

The condition of quantitative adsorption of 10-* ppm level U and Th in wa-
ter by sulfate form D235 and ‘hydrogen form DO33 macroporous ion-exchange
resin is studied. The U and Th are adsorpted and then eluted with water and 39
(NH,),CO0;-0.2% NH;*H,O solution respectively. Non self-adsorptive U, Th a-
sources are prepared by constant current electrodeposition. The a activety of sour—
ces are determinated with a-ray spectrometer. The methed is uscd to determine
10-* ppm level U, Th and 2*U/**U,*'Th/***Th u water with precision of £10%
and+7% for U »*‘U/**U and #*’Th/ *’Th respeciively,

Key words U, Th, Isotope vatio, lon-exchange, Electrodeposition make

source.



