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Determination of Thorium in Ores

Setsurd Sekine & Tsunekazu Mochizuki’

Abstract

EDTA is commonly used for the volumetric determination of thorium and Thorin or

Arsenazo is used for the spectrophotometric determination of thorium. But these methods are

remarkably affected by zirconium.

The writers found that when mesityl oxide extraction is made in the presence of EDTA,

zirconium is completely separated from thorium.

The procedure for the determination of thorium in ores is as followed:

The sample

is decomposed with perchloric acid, and hydrofluoric acid, and is dissolved in hydrochloric acid.

The residue is reserved.
solved in nitric acid (solution A).
sodium carbonate (1+1). A
nitric acid (solution B).

in mnitric acid.

Sodium hydroxide precipitation is made.

The ,precipitate is dis-

The reserved residue is fused with sodium peroxide and
The melt is treated with water and the precipitate is dissolved in
(A)+(B) is treated with ammonia and the precipitate is dissolved
The solution is diluted to 10 m! (containing 1.5 m/ of free acid) and EDTA

is added (0.1g of EDTA for 25mg of ZrO;), followed 19g of crystal aluminum nitrate. The

solution is extracted with mesityl oxide.

shaking the extract with water.

Tho:ium is transferred to the aqueous phase by

Thorium is titrated with a standard solution of EDTA using

xyrenol orange as an indicator, or determined by spectrophotometry with Arsenazo(580mp). -
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WEEAERN AR BI2E H3H)

EIED DY Y ASHHELE LTI N Y PP Fiidk
A bor P X B I EES- BRI ST B,
ZORELVNI =T ML EVELCIEER 5T 5,
Lo TREEE « ke V35883 Y=y
LEFERICSHET BUERD B,
Ry REMOTEREL D ERICOEET 2 FHBE LT A

CUFAE XY A FIC LB HHIHEY b5, COBEEUL

A=A RFUT AT DEPERATRcEY T

Frindh riiyhs, LaL, Hibeic EDTA

FZ TR E, D= h s A RTHYDERE
THBHE LD s DOFEHSh, AVFALFXY A FE
KBLRWZ LEmOk, ik, EDTA &Nzt
AVFNFEY AL FTHY v aEHHT 58806k
DVTHRHL, MET_EHERE B,

 EORER, REESMLE, EDTA 0L Lic
AVFNF X H A Flck D MY TaERHL, BF b
VY AERIISETCRAE b v v ITXBEE, Eix

EDTA i L3 AEHEY v CHlf@Ec b U v ok

ERT 5 T LN L B0 THET 5.
2 RERIVEE
b U AW AR B Y Y A E T,
WENT, AVFAT VA RIZED FY v aEHBL,
HﬂAuJ%*i&r&mbtoiﬁK%Lﬁ%t5

TOTHEAT S,
Dha =y WERHE 99 9//_%)%/11/:' =T A EIRERIC

LWL, F@&ﬂﬂzfﬂﬂ@bﬂ@&%&gﬁé 10 mg

Zr02/rnl VI L L,to

TEEET VI =y A{;‘a@i@;‘l&‘ D REER (15+85) 100m! iz
FERTEAT VS = v A 9K 190 g RIET .

22 b wr UPRIR 1 0.1 9KIEIR

T AV E VERYAN w/m%&,&mwﬁﬁﬁ%?
5,

0.01 M « EDTA EH¥ERWE : =F LV oFTIVF T
B2 bV v nE (B RCIRERY) % v

: @L,' B#{l s U 7 . (“Specpure ” Johnson, Matthey

& Co. ) ZIHEL LTEEL .
XOEFH: ¥ L/~ Lo F0.1g% 50%7 1
= — b 100 ml \Z¥FfET 5,
TNEHEICER Ei%IWVZ@,Wmm&%
pH F: Hj%EHMJg;:
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1) 3B 0.5g ZIERICHAIII L YV PEDOKT 5%

BT, : :
2) #Ee 10 ml Nz THBLTLIE & <L /2
%, BIEFERR 5ml Bz CoMk BT R 1ml A1
2755 E TEET 5,

3) B&MOPER 300 ml ¥ — 5 —icf Lk 10
ml iz, AT 100 ml 1253 » IR X A
it s, LIS SHE LBl LN (14+100) T
BIgEET 2, mIRIIRTET 5,

4) RERREME = v r NV RCIRILL, BT
MU U AFEER LT YT A (1+1) 4 g&inx Tk
BUL, WHEEICEEEY CROTMRET 5,

5) WARZT L 300ml E—H— ZAN 150 ml Dk
Mz BT 5. Ay KidksEL TR <.

6) 5 g OAELF L U T AR INZ T 2 SRS S
B, BUBHIU I n iV 7 & N T e il L iEKEM L
F Y YA (19) CHRIEREET S,

7) RBE L LD~ H—ITIREE L L, v
B (1 + 3)CHMT 5, AR5 ml, @ik ksE/k (30 %)
1ml 2Nz TL£EZ 50 ml 125 Ty g5,
EERALKSRE SR L 2% B UK TS T 5, mil
BRET 5, .

8) {3 ORGP Y U AEW (5025) &
L%Lmzfm%hﬂ<w&&m BL, BRI LY
v LR (195) CHEWEET 5.

9) MBI L LD b —ITREE L L, miKTEM
B (1+3) Tyt 5, M85 ml, B LkEK DR
BNz CEE 50 ml 125+ H KT 5,

10) ELTCORBET oni L &0FL, TrE=T
KREMRICINZ 5, W5 2L BB L
BOSHET %5, TREREKT 1 EYET 5.

11) wig 1 m! &Nz CIMRL, K 7 vE=TkE
WD ETZETHTT 5. 1k 1.5 ml &z Tl
M LEEE 10ml LT3, o

12) EDTA 0. 1g &Nz CWfRth, M7 3=y h
9K 19 g Nz ChnA#ET 5,

13) %%, RS OPNRFIE 100 ml e — ML,
EEE DB ORERT VS = ¥ KRR T, BRI
ﬁ:%ﬂ&n’_ bz 3,

14) 2PF0F F ¥ A F 20 ml CEESE TR,
Hom— b MK,%EADiﬁTFJﬁA%%H?é

15) JKHRIERIO 100 ml 53w — McB L, 2UFL
ﬁ%#%bwmkfmﬂ$biﬁfﬂﬁ?50%ﬁ%
IKHEFE TS,

16) WEILAHE AL, RIBRT V< = v L ZEER A 20ml
BNz 2050 ERTCHEERT 5, AEEETS, =0
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FLEHRD Y Y A SFHE

WVESE X Dic 1R BT,

17) 20ml OKREMZ 20850 T U Toakik
HAEHHT 3, A 50ml 2275 2 a2 ~BT,
COBIEE S BT 1 IR & ;

18) R TEMICERETITH, MY T ABRITSD
T—EH - (10~100y ThOy) % 50 ml ¥ — 3 —IZ45HR
UiBHEsRER 2 ml &0 TR L CRREHET %,

19) %k, BB (1+1) PEEZMZ THEMLERE.

THEBEDE B E THEET B,
20) #EE (1+1) 1ml kABEEMNz CTINEREMET
B, W, TAaNEUEE (10%) 1ml 22T A

FWE0mI ART7F 2L, x4 b w LB 19)

2ml %, KTERIERETITY, L<ADE
w5, ,

21) RO —EE 50 mm WG 2 v, BliciEmg, 7
AINVE U, 1A PR UERERB OGS LFRRE Y

C50ml 2 UebORMERE L, 580 mp CUSEEE R

BT 5.
- 22) BEPUDERL THAREREACT Y 7o
EHEREENT 5, -
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1) 3 1OWfEL)~17) 2k ) b Y 7 AEHET 5,
Y AEHH U AR, 300ml E—% — 25T
100ml ic5F93,

2) TRaLE B 109%) 1ml 2hx, <7 5%F
VYA =T —TPEEEERD, TrE=TK (1+
1) BLBOET S ETNLS,

3) FYEE (1+10) W TFLCHBERHML S bIciHl
TREET pH 22 ¥ 5, -

4) XO¥RESEME M 729 0.01 M - EDTA ¥5¥#%
THTESMEG L 5 E THET 5.
 5) EDTA BRERIGHEELD b Y v ABHEE
s,

4 FEHRERFSITERE

EDTA # Mz TINaT = A EATARERL, £
DFATEFA RICEY B U Y2 RHHT S HE OB
DWW THREL 72, ‘

41 EDTA @k U aickd 328

P ARIE—ERE LY, MR L5ml Bhix e

£8%10ml »+%, EDTA 0~0.5g &Nz, DLTH#H
B, P Y Y AR TER LR ZE L RITRT,
N v AOHIME, EDTA 0.1~0.2g ORI Lo
T, BSshsve, Lal, EDTA #giicing g,

(BEMRHIRE « ZAE—)

/1% EDTAL MY Y 20HEE

%E%%_ i%%?ﬁ il
0 0. 0361 100
0.1 0. 0361 100
0.2 0. 0359 99
0.5 0. 0357 98

ThO3 #Hua : 0.0361 g

FU Y AOHIBRLIETT20T, HEVELEICNLS

ZEiFd L, ‘

42 WMEBBEE

YUY ARIE—EREE LY, ER0.5~3.0ml ZN%
71, 8% 0ml 5%, DTRERCH:, » Y
U APERLIEREE 2RITRT, : '
WERIE, ¥ 1.5 ml xiuE k<, TR T LINE
v,

B2k WERBEORE

0.5 0.0519 99
10 0. 0523 100
15 0.0524 100
2.0 0. 0524 100
3.0 0. 0520 99

43 RETILE = ADRE

ThO; #REuEt : 0.0524 g

MUY AR —ERR Y, W L5 ml 2% o,
48% 10ml &%, EDTA 0.1g, W7 VI =

AOKHES ~19g BNz, PATHRERCHE:, PY DL
L REBLUICEREEIRITTT.

3 WBYVI=UAORE

5 0. 0439 83
10 0:0519 99
15 0. 0524 100
19 0. 0524 100
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HEREFR AR (B12H #£38)

FERREEE TV T =7 & 9KERIRIE g PLEME T kv,

4.4 EDTA -k 5¢):L::I7A®r£%$

UYL Pa=y b EXAYROEEIRE BEYE
Ly, Tre=TAKEML THBSE, ROSHET 5.
TR YRR L, T v =T AKCHIIL o, W
1L5ml #Mz, &&% 10ml &35, EYED EDTA
Bz, DUFE/EERIZAE, b)Y ARERLERESE
BARITRT,

%4% EDTAwR: Ao va=0 8Dk

ThO, | ZrO, B, |[FDTA| ThO; | 5
A | BEEE | BREE f?ﬁ}?%g EEE
(mg) (mg) | (mg) (g) (mg) (mg)
36.1 5 — 0.1 | 36.0 | —0.1
36.1 10 — 0.1 | 36.1 0
36.1 20 - — 0.1 .| 36.1 0 .
0 36.1 25 — 0.1 | 3.0 | —0.1
: Da=v A
036.1 30 — 0.1 ﬁmm%é
36.1 50 — 0.2 | 36.1 0
36.1 100 — | 05 | 3.0 | =01
36.1 — | 50 0.1 | 359 | —0.2
36.1 — 1 100 0.2 | 36.0 | —0.1
0.0 20 — 0.1 0.02 | +0.02
0.1 20 — 0.1 0.10 0
0.5 20 — | 0.1 | 0.49]—0.01
1.0 20 — 0.1 0.97 | —0.03
0.5 50 —_ 0.2 0.49 | —0.01
1.0 50 — 0.2 0.94 | —0.06

ThOs #HtE : 1mg HTOD S DRILAEEICE 2,

Unm=v e Exeaik EDTA &0z CHiHT3
TLiREY, BAKKRETEILRTES,

7oL, EDTA 0.1g LiE49 5 210, OFERILH
83mg THHMN, T OPAlciE, EDTA 0.1gic & Y
CERmRINBUNT =T AR 20, ELTH 25 mg Th
b, LIER2TYNMA =29 ARLCEAITE, Z0EE
T, EDTA 2z iidin binv.

5. AT R
3.2 12Xy, F XA (NBL. Analyzed Sample No.
7) ‘ 2N L IR EE b RITRY,

HE5HE = FIASWRR

ThO,

No e rE | ¢

=2 % AR

1) Grimaldi, F. S. et al. :

9.64
9.71 o :
9.65 | .9.66 0.034
9.70
9.68
9. 62%
9. 66%*

N oy gl s W o

B 2 9.65 % : ’
. * ZrOg & LT 50 mg #inA THH Lo

(#0354 7 AR)
T B
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