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The adsorptions of Ag* and Co?+ increased at a
high pH region. No Ca2?+ and Na+ were adsorbed.
The capacity of BUD for Hg?*+ was determined by
batch operation. The value at 98 9, adsorption was
reached to 40 mg Hg?+/g BUD. Capacities of Cré+,
Cus+ and Pb3+ obtained by the column operation
were 15mg Cr¢+/g BUD, 5.5mg Cu?*/g BUD and
4.7mg Pb2+ /g BUD respectively. The adsorption for
Cu?+ was reduced to one-quarter its quantity by
treating BUD with 0.1 N HCI solution or to one-half
by keeping it at.a temperature of 110°C for 20h.
Impurities in BUD were analyzed by neutron activa-
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tion analysis. It was found that the amounts of
impurities seemed to be negligible on applying BUD
to trace analysis.

(Received Nov. 29, 1978)
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W OER YNz 52 L3EEEEECTHS. KR T
B RR- 7 5 LKER R, 6 MR L Lk
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ToTHhEEL, TrerVy Il Lo TERTAEY
RETH. 2 oFETE, REOMAEIED THET
» 0, B, Korkisch 0k bh 3 HEE ST,
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2.1 ERRUER
FU Y OARMENE : RSB L U v A {Th(NO,),-4H,0}
¥ 2.5g ##¢b, 0.1 M p4Eens#k 100 ml \ZiAARL 72
FoV/—nArrvy Y (XO) 2gmR¥ L +5 EDTA %

EHEIC X DBELK.

Sna=y ARMEN: BT A2 = A {Zr(SO,),
4H,0} # 2g % 1.5M pEERiA#E 100 ml \[Z iR L 7.
XO zigm¥e+5 EDTA jEHBC X v BT L.

A4 vAE#H 5 A A: Amberlite CG 400 (Cl- #)
30g%2RE 1.0cm OFFABEITEDKL. Ry OFH
& 8cm.

4+ va#y 5 A B: Amberlite CG 400 (NO,- #)
3.0g A% 1.0cm 0)7‘37Z§Lap k. Ry lOEH
X 8cm.
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BB ITS Y v A0 ERRK (Ka) &3y F
g X b JIE L7:. Amberlite GG 400(NOy- )
1.0g %0 1 5, HBAMNE=ZAT S A2 AN, HR
REH A4 B(L SR HH 0ml & by v ABEEH 1.0
ml (0.00403 mmol Th) %% (204 1) BRHEL > L
1. PFRO—FB¥EY 7+ M ETEREL, Kk
Anb Kg #EH L.
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T BRbhiOBERE Iml 2 RREEREL, 7.1E
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Iml #inx ZREEE, BRI 6.6M 8 50ml %
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FEoMme & bic #AkTS. 6.6M BB it
Ky fli 1.8x102 2R L. &A1 4 vRBSIEY AV
HRBACE T, b Y YA, & A0 BXHMBRETS.
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WO 2 hd x BEBRRIE, MY Y ARDWLTHED TR
KRB R &S,

Table | Distribution coefficients of thorium -

in nitric acid

HNO; (M) 9.8 6.6 3.3 0.98 0.33 0.098
Th 2.6x102 1.8x10? Il <l <1 <t

Korkisch 59 |, 8M MR 4 YRR L 5T
FY T AREELL, HEO 6MERE(200ml) X
THY Y ARBELTWIDOTHIEOEA I L
y ZHhe+V I IXBREEECEL LA~ VTV
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Fig. 1 Elution curve for thorium

: S : Sample solution (6.6 M HNO;) 100 ml; W : Wash-
ing solution 6.6 M HNO; 60ml; Th: 93.6pg (taken),
93.1 pg (found)
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e, rABEAAFCEERLF Y YA, 2 ) VA,
<~ SRYYU L, ANVILA, TAIz=0A g% FA
v, Una=9ARE LYY ADBEMHLFY Y AD
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Table 2 Anion, exchage separation of thorium

Run © Added (pg) Found (pg)
v 93.6 90.0
20 93.6 94.1
3 9.36 9,55
40 9.36 9.27
5% 9.36 9.64
6 9.36 9.03
70 . 9.36 9.7¢°
g 9.36 9.55
g» 9.36 9.44

av. 9.461+0.24%

‘a) 0.505mg Zr(IV) was added. b) 5.65mg Na, 4.18mg K,
9.27mg Mg, 24.9mg Ca, 23.7mg Al, 6.48mg Ti(IV), 47.5
‘mg Fe and 0.505 mg Zr(IV) were added. ¢) Runs ! and 2 were-
omitted from the calculation.

Ay, HY DA, IR L, AALYT AL, THI=D
A, B, FrUEGHRL, Zhic 0.500mg o2 =
v h, 9.36pg OFY VA, BERER 2ml Rz KFE
EE%, 23 OFETHT L. TR T & AEIA
b, vra=v A Bt Y .y 7 A TTED HFLT
V. EEBREE 2.5% ThHish/IWEE TS X
0.5g DREEM -7z DBEORE (BKEH 0.001)
It, 0.1ppm ThH%.

HEDRBREINT, REWEIEHO Y 1 BlE
A, Thbd STEEOXRE, RBEORUE, B
ABEOE: 5 BN Y 23 RTHETT . £
DOfEFEY Table 3 wiRkd. ¥ 1 8iE%Y 7 » LXK
B-BERMOBER THRERREE L, B3 6.6 M
RBE A ML s, b ThicitBy R Y EL IR
Lishotc. ZHICH LTR X 6 MEERIFIKICITE

Table 3 Determination of thorium in typical
igneous rocks
Rock Sample Added Found Content in original
(location) () (»2) (ng) rock (ppm)
Basalt 0.51936 0 2.62 5.04
(Tanegashima) 0.52623 0 2.48 4.71
0.50926 0 2,57 5.05
0.50417 1.87 4.17 4.56
0.50471 3.74 6.27 5.01
av. 4.87+0.23
Andesite 0.49654 0 3.84 7.73
(Sakurajima) 0.49813 0 4.02 8.07
0.49681 0 3.60 7.25
0.50350 3.74 7.86 8.18
0.50226 7.48 1.8 8.60
av. 7.9740.51
Granitc 0.50623 0 5.66 11.2
(Yakushima) 0.49742 [} 5.19 10.4
0.49358 0 5.76 11.7
0.49680 3.74 9.83 12.3
0.50480 7.48 12.9 10.7
av. 11.3 £0.8
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{EWa TR & TARBEYHERT B & Lo, X3k
FThHE F2v, ’)}D::‘?Afﬁk'ki*iﬁ@%@’fﬂ‘
YRBETROAND O T MK L EREZE L, 6.6 MIH
R E LTH A Lo E L. fE- T, v
nva =y Al ERBREBRE A 4 v RBEERTY,
ROCTHBREA A vRBRET Y v a2 BT HE
Korkisch B Dk biLs R X, BIFILE
DR E D, PrERMIERKEIRS. Tabled ki
B Lo EREE THD. BBRE XRETIR

4.7%, RLE Cix 6.3%, TEZ5HETX T.1% &is

D, LRELHTES 5EDE 52K E L.

AHEOER S #RHT 570, KEMEAEFROH
AMBERERLRT LEBEAY T L. TORE
% Table 4 iR, X0 EHRBIFEK 7.1% T
»b, G-2,BCR-1,]JG-1,JB-1 zo\Ti Flanagan!?
BHCIKEYOME  OBMEANT R LTS, L
L, GSP-1,AGV-1 o\ Tt Flanagan Off» & D
Bl ETERTFDLNS.

Table 4 Determination of thorium in  standard

rocks (ppm)
G-2  GSP-1  AGV-l  BCR-1  JG-1 JB-1
22.9 118 7.76 5.54 13.9 8.75
22.4 7.46 5.40 12.4 9.03

2¢4.20 10482 6.412> 6.02 13.50 9.0

" a) Flanagan (1973)!3); b) Ando (1978)1¥

Rbbhiz, FHEZTSC UL KBHBEREENL
R > R TFERELEHREABERICRL L b @l
EHL LY 5.
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Ion-exchange separation and spectrophotome-
tric determination of thorium in silicate rocks
with arsenazo III. Tetsuya KirivyaMAa (Laboratory

Anal. Chem.,

for Chemistry, Faculty of Education, Kagoshima

University, 1-20-6, Korimoto, Kagoshima-shi, Kago-
shima) __

A combined chromatographic-spectrophotometric
method has been developed for the determination of
thorium in silicate rocks. About 0.5g of rock sample
in a platinum dish is decomposed with a mixture of
perchloric and hydrofluoric acids by heating. Hecating
to dryness with perchloric acid is repeated again, and
the residue is taken in 6 M hydrochloric acid. This
solution is passed down a column of Amberlite CG
400 (Cl-) to get rid of accompanying iron and other
metals forming chlorocomplexes. The effluent is
evaporated to dryness and taken in 6.6 M nitric acid.
Anion-exchange from this solution allows thorium to
be retained quantitatively on a column of Amberlite
CG 400 (NO4-). Thorium is then stripped by elu-
tion with 30 ml of 0.1 M nitric acid and subsequently
determined spectrophotometrically with arsenazo III
in 9M hydrochloric acid solution., The detection
limit and the coefficient of variation of this procedure
were 0.1 ppm and 2.59, respectively, Thorium in
standard rocks of U.S. Geological Survey and
Geological Survey of Japan were determined with
the proposed procedure. The values of G-2, GSP-1,
AGV-1, and BCR-1 of U.S.G.S. were 227, 11.8,
7.61 and 5.47 ppm, and of JG-1 and JB-1 13.2 and
8.89 ppm, respectively, _

(Received Dec. 8, 1978)
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