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ON SEPARATION OF HYDROXIDE, EXTRACTION WITH
AMYLE ACETATE AND COLORIMETY WITH OXINE

(On the Determinationof Ce in Steels—II)

Kazuvo Sekimoto, Hivoto Matsumoto and Kezumaro )Odd

Synopsis: -

In the first paper, the authors reported Knorr’es method could be applied to determine Ce in
the steel treated with Misch-metal added. In Knorre’s method, however Im. gr. is the utmost
limit to determinable Ce amounts, and it needs to get 5grs as sample from the steel conta-
_ining 0°032,. Ce. Iflweights of sample from high grade stainless steel will reach to 5 grs.,
it will be very difficult to dissolve in sulphric acid solution and will be needed a long time to
electrolyze. Investigatin, therefore, must be taken about colorimetry by which sample is
enough of relatively small amounts and micro contents of Ce can be determined. a

About micro contents of Ce in stainless steel added Misch-metal during melting period,
the authors carried out colorimetric determination with separating as follows: )

(i) All rare earth metals were separated as oxide by HF as. reported in first paper.

(ii) Oxide was dissolved with acid solution, then hydroxide precipitated, from which Ce
(OH),; was separated with difference of PH.and.CeQ; was produced by heating.
(iii) CeO; was dissolved again with acid  solution, then pure CeO; was produced by HF

separating.

iv) Pure CeO; was dissolved with acid solution, extracted with amyle acetate, then car-

ried out colorimetric determination with oxine.
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Ce 21 Knorre KiEABEHATE 528, LA 1.0°059%

LT Ce FHMTEHEZ 58 A ERNT % LEH
HHET EHRE L. 58 OB D EEHBRATF v
A M TRER TR R B, BECEREZLEE
THDT, RSB THMEOSEITERTE LAk
HRRETT HOMERDD.

EHIIMED Ce 2 OEDIRE TE BLAEOTHS
T 5.

1) HF CH-LESIE % 8 55 S8 L @it

2T 5. .

ii) By % B8 IARE, KEEELWILIE pH 04 HAv
T Ce{(CH)s L ULTHHE, MBALT Ce0; ¢395%. &
NEBFUEICIERE, BEIHEZTVHEECeO, 1§ 5.

iii) FE% CeO, % ERICIARE, BEHEET T VAN, A v
XL BEERTS.

II.%M E&

1. Misch metal k) Ce D4 EE

WL EL B P OHTFEE O HE—R TKE Lt
B pH D2 Fwv%. Misch metal Dfi%ix Ce,La
Nd, Pr 72 &E725%, b 0EMSKEE b ic Tl 5
pH oZ¥preL.

REEVEW k% 1/ION.- NaOH
pxy BYBED E@ETD Ot NaOHE Fo

DILHERERE  OTLIREAIERF 10 (LIRES

@ pH pH %Ak pH
La,S0,); 6°8~6°9 6°9~7°0 7+61
Cez(S0,): — — 7°01
Pro(SO4)3 6°7~6'8 6'9 6°90
Ndz(SO4)3 6°7~6"8 6°6~67 —
Sm:(S0,); 6°4 6°4~6"5 — )
Ce(SO.)2 2°4, >3°8  2°4~2°5  2°40~2'65

Zhr b Ce Doypid Ce™t BELTWD T L4305,
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Misch Metal pigiakostic Sm, Fe, Al, Mg, Si  rF xi-. fR% Table LITFRT.

LERFAT BN, Nb, Pr, S.rn i La < BbT Table 1. Seperation of Ce in Ce;(SO;); and

SHET, WYHLHESAFERELSFOT, TITR La;(SO,); solution due to use NH,OH.

Ce r La ofEz it L, Nb, Pr, Sm ¥ pH é° pH | CeO;and La,0,
—cr 3o ) CeO; and Lay0; | when | obtaied (mg)

A6 TULRT S 2 L added (mg) filter | CeO (Yield) LasO
(1) AL 7okt ice(on), 2 % 32t
(i) Cex(SO4)s EUR. a—WK 4°7 4°2 (64°9) 6°0

o CeO; 6°5 53 48 (73°9) 53

Ce 529 7/ml WRIZHE I ML EDEREZED . (2+) 5eg 61 (93+9) | 4rl
Ce 77/ ml JErx Ce 1347/ ml WA EDEERED, La,0; 3°5 Z-g 2~§ Egggz;) ‘ 3-7 .

. . 1 | -1

FOIERE? 50ml T hik &y fiEE B <7oed HeSOu(1+1) |

20ml oz TiERg 1000ml & L7z, CeO; 373 5%6 33 - (100) 36
mt BRx., 7J“ME'° i el (+) 5°8 3°1 (93'9) | 36
(i) Ce(SO4). VML b—K La;0; 3°5 6°2 38, (117) 2°8

Ce 448 y/ ml,
CHEotz.

(iii) Lax(SOu)s i ¢ —

La 278/ ml 38 T fRCHEC TR D,
7z

La 67/ml Wiid 278 7/ ml @iOERE 20ml & ()
@ 7y/ml LR UCEBER I TE2 7.

(iv) Misch Metal ##k. d—#K

Ce 2257/ ml W% | fICHEEL T 0 EEZED,
ZOEREL 20ml @ () ERUCEBEEMLT Ce 57/
mil fEEfED7.

(2) img Blto Ce & La DIRE

(a) NHOH icX% Ce & La 05k

(i) 1/10N, 1/50N, NH,OH X% Ce & La ®
ki pH. '

ZHEa, b, cic NHOH %iE T L, ezl b~
% L Ce(SOy): DiLEBHIAE PH 274, & T1X 58 T
H5. Cex(SO0ss, Lax(SOns VITLIEBERIAZ Th L
pH 7°0, 76 TH 5.

BT ORI FER—EROEFWDOLBEEY, LD
BEopiE» z bhvici/ho pH 24 2TL -

(ii) 1/10N, 1/50N NH,OH X% Qe DLy EkE

a-if, C-ERIEAEEIL, 10%(NH,):S:0s 10ml,
0°19, AgNO; I ml T Ce** Itig{t-3 5. Ce*tixLa*®
(Fe+2) DHfFT Ce*® KETINDDT a-ME v

&%ri,(mi T¥HEWE NH,OH 2T L, pH FHE
ﬁb@%<mu,ﬁémmmm%®m&%¢0,U%&
FnFno pH KFHM LU 001% NHLC (BRE2E7
VA RInc THE) THiEL, 9 800°C T CeO: &
LIFE L7, o¥gid NHOH T7» ) i: LikRE
w3, NHOH(1+200) TiEts 800°C Tzl La:0s

7y/ml WERE L Hs XU 1) THEL

BEZED

Wi 5 Ce D4y

[y

Table 1 X 9 pH 5°6~5'8 T Ce 2% 94% UL F4
wt, pH 6°0 DL ETik La,0; Aihd 2 b

4. .
(b) (NH,),CO-CH,COOH iz il % Ce D4
BE.

' (NH,):CO-CH,COOH itk gt 5 &, (NHz)e
CO—vNHa-LCOz L DR & 2 b pH A 7
¥. chefvT Ce SiEa® xic.

(i) (NHz)ch -CH;COOH zaiuk;'é Ce X
La ot pH.

H,SO, (1+100) 10mi, 25%(NH,).CO 10mi, 75
o CH,COOH : 10, 7, 5, 2ml ®EREIC LD, FHE
4% 250ml kL, 1/10 NH,OH T pH 4L
904+2°C THISAL nesRd & pH OBRERE D L DL
z %, CH;COOH5ml #: pHS 75 6 OFMEEITHE LT
o>, fEHEEE HeSO0,(14100) 10ml @i 0 iTf
WCH;COOH 5ml D#ii% fAvTimglL, pH 2Zbd
LT, miBEREY LS5~ 7. MBS HE BT 2

Ce(SO4): V& pH 2°4 TyhIRBHLE, #AT1X5°5~5%6

Ces(S04)s, Lax(S04)s WE4hThy pH 679, 7°4 T
TRERAEA L 7.

(i) (NH;):CO-CH;COOH Wiz X %
Baim D Ce 4Rk
T Ce*t THEET 5T, HeSO4(1+100) 20ml & ik
L, 109% (NH.):S:0s 10ml, 0°1% AgNO; Iml %IE
WEicinx, ®EE (i) XU (NHp).CO-CH;COOH
WFIV, hoEMER s pH OBMRE b Ed i LT B, T
O, 5ml CH;COOH 233 L 7.

L7zhtoT HeSO,(1+100) 20ml Do Vi a-iik,
c—Wi% Alvy, CH;COOH 5ml DiicT Ce RFHEL
JokkH % Table 2 (CmT -

Cet Lad
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Table 2. Separation of Ce in Cey(S0,); and
L2,(SO,); solution due to use (NHz)z CO-
CH3;COOH solution.

i pH CeO; and Lay0;
‘Ce02 and La;03; when obtained (mg)
added (mg) - filter (Yield)

CC(OH)g C602 % La204
49 53 (81°3) | 3-8
CeO; 6°5 544 56 (86°1) | 3°8
(+) I 57 6°3  (96°8) 34
La;0; 3°5 58 6°2  (95°4) | 3°2
o601 6°7  (109) 3-0
| 47 ; 9*8  (75°3) 6°8
CeO; 13°0 Lo52 | 1002 (78°5) | -1
(+) | 55 | 108 (83°0)| s5-8
La,05 3°5 . 58 ] 127 (97°7) | 3°6
L5929 (99°2) | 376
. a7 28 (84'7) | 776
Ceo%j‘_)g’ 5°5 36 (109) 6°3
. 56 3°8  (115) 6°0
La,0; 7°0 5-8 4.0 (121) 57
e 47 2°6  (78'8) | 2-0
Ceo’-’(f)3 | 5.4 ] 2°8  (84°8) | 2-1
. 56 351 (93°9) | 1-6
L2:0p 177 58 , 31 (939) | 16

Table 2 X b pH 5°6~5'8 ¢ Ce |3 94% LI E4
W 555, Ce Wb~ La 284 &IT/s5 pH 5°5
<BWT La 2336k LT A ikas Wik 7 2 & A3 om0 7z,

(3) fED Ce & La DEEH,S Ce Doy

HAMEIC D EBEEETHEZETEIRDOT, 2TED
FoleEETIRRE A BIE L .

(a) 1/10N, 1/50N NH,OH i X % Ce OiLi§pH.

b-yz % Ce & LT 35, 70r &b, NH,OH %{HTF
LT pH ZFEL, LIEL JREZTEE o5, ik
ARIIEAL T CeO: &L, ZnZIEMK H.SO, 0°4ml
CHERLtEER L.

R Ce DEDHMIT TP DOEE 5 < BEVEKEE
LD LcDT, CeOy WS L7201, HoSO, 10
fpt%AK 20mi TR Y T FLLDEH—ILBL, 39%H,
0:5ml T Ce*? igTL, HF 5ml %#hnx THEK Ce
ek L. @ CeOy ZiEFEIL HeSO4 0°4mi
Ltbfe L% % Table 3 iR .

Table 3 12T pH %5 TEHEIITWVIRNEENS X LI
72. LALZ@® pH TiX Misch metal 1> La, Nd
Sm ARk LBNhA H S o, NHOH i3

e SEkRERTE L.

(b) (NH;):CO-CH;COOH #ifi% vt o Ce 4
B "

(i) (NH2):CO-CH,;COOH ir

i< VA

A SERTE. BEE

% Ce Dikik pH.

Table 3. Precipitation pH of Ce(OH), when add
NH,OH to Ce(S0,); solution.

g

)
pH when filter, Extinction of Extinction of

Ce(OH), 35rCe. (—logT) 70r Ce.(—log T)
56 [0)d 155 0+210
58 0+160 0220
6°2 0*165 0245
6*5 0*190 0295
<8 0200 " 0+290

Notes Standard -extinction of 35r Ce and
707 Ce.
35y Ce : 0°195, 70y Ce : 0305
IEREWC HeSO, (1+100) 10ml L o#EHRL, 1%
(NI{;4?2SgOs 10mi, 0°01% AgNO; 1 ml % FFEC L

10%(NH;):CO 5mi, 7°5%
CH.COOH : 2, 4, 6ml % EMIchN%, KTHMELZL

nZh 100ml 2L, (2) (1) CHE U Thnsshl: pH
DERE b LDt %, CHiCOOH 6mi D% L
7z.

L7032 T HeSO4(1+100) 10ml  Dipdb hic a-ig

% v, CHyCOOH 6m! ¥z T Ce philtdmkz L S
Ri-gER% Table 4 (a) iopid.

Table 4(a). Precipitation pH of Ce(OH), in
Ce:(S0,4)3 when use (NH,),CO-CH;COOH
solution.

pH when filter| Extinction of ' Extinction of

Ce(OH), 35y Ce.(~1logT); 70y Ce.(—log T)

5+4 0125 0+175

56 0°175 0°245

58 0-185 i 0-280

59 0195 0°290

6°2 0+200 0315

64 0215 0340
Notes: Standard extinction of 357 Ce and 70y Ce.

35r Ce : 0°195, 70y Ce : 0305

Table 4 (a) X ¥ pH 5°9 THEHEBIEE IOE VWIS

EXzbhi. Thik(a) & < 5~% & Misch metal
oD La, Nd & otptoBnsinv pH 0T Ce
DERCAVHN S B S,

(i) (NH;),CO-CH:COOH ##ilc k% Ce & La
DIREW» 5 Ce 4k,

(i) © HeSO4(1+100)10ml DN IT a-Jk, c-ME%
BEL, () WL T Ce 24U iRy
(b) wWRT. '

PH 5°6~5'8 TIRHEITIIVVBOEED 2 i 5.

(4) (INH,;).CO-CH,COOH #iic -
tal tha> Ce 4EE.

Table 4

7 Misch me-
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Table 4 (b). Separation of Ce in Ce;(S0O,); and
Lay(S0O,); solution due to use (NH;).CO-
CH3;COOH solution.

!
Ce and La added! pH when filter] Extinction obta-
(r) ' Ce(OH), ined (—log T)

; 544 0180

56 0195
Ce 35(+)La 30 5.8 0 200"
6°0 0200

o 56 0+300

Ce 70(+)La 30 58 0+305
. 670 0+320

Notes: Standard extinction of 357 Ce and 70y Ce.
357 Ce :0°195, 70y Ce: 0"395 . !
d-Wek MERIR U CHiEEEE @b & LTk
L, #h% HeSO, ¥ Iml iCiEf%, 7k 30ml %%,
- (3 (b) (i) wHELCTE5I Ce 248, THEY
HlE L 2fER% Table 5 TR¥. ‘

Table 5. Separation of Ce in misch metal solu-
tion due to use (NH;),CO-CH3;COOH solution.

[ —
Ce in misch . pH when filter E;%é;f;;%n

metal used(y) Ce(OH), (—log T)

5+4 ’ 0-205

5+6 0-215

5.8 0230

6°2 0+250

6°4 0°280

54 0°325

. 56 0° 365

100 5-8 0410

6°0 0+415

6°2 0+440

Notes: Standard extinction of 50y Ce and 100yCe.
507 :0°235, 1007 : 0420

Table 5 X 9, pH 5°6~6'0 O T Ce &5t THh
ROV BEES 2 5N D DT, TOHET Misch
metal 1> Ce ZITIFERBNCHMTE DT LH br
D7z

2. Ce DA X BTk bHBE

Ce DIt EEREIIT

i) EFET T LD

i) Axv o

A4) v EE—7 2 &= 7iBW chloroform #hHH
HEBD,

v) BEEEE—T V= TAKR. BEERT T viRHIEED.

i) FRESIANE, BREg 7 T v, 2o R0 LpED. &8
HFohbm, Ce*d THETS il) v) OB

L7fER Cett 4, Ce*® LRIULFEEBZAT I &E08bH
DIDT, TOFERER L.

(1), FERERERS X OHEE

(a) 1BEdER

Cex(S04)s #%. Ce 7 v/ ml ¥k,
- Ce(S04): ¥AiR. Ce 7 r/mi ¥&.

La;(SO4)s ##E- La 6 v/ mil .

Misch metal {##k. Ce 5 v/ ml ¥&.
WERD L LA bDOERERT.

(b) EiEE7 T v o

TEEHREEES 7 T V% KoCOs (0K LHR) & 2 biT
G, 138~140°C DB E B L7z

(c)  fhoatze

F T H R L L7

(2) #FHeZHOB

(a) FEARBINEE

Ce2(504)s, Ce(SOy). 1H#ERER Ce & LT 357 100
ml O — NCIERRBiC L b, 10% EAREE 2ml %
tnx, 2N NH,OH ¢ pH 10°3 ¢, 7% b Iml,
4% kv UEHEHET TV 10ml ZEMCME, 8
3G XL S EXS. BT T VEXRREEE VT,
KIBHB DM LD, BHRT R VBERREC LD,
7k NaSO, #’j 0°5g Hnzlizkis, OHKT Na,SO, %
BEL, 10mmOWHTENEORNEL b L. &
R% Fig. 1 LIP3, 430mp O R THRATINE
~L, Cet*?, Ce*t oIzt AXFA—TdH 5.

+ o2 ——ae Co*?
N o0 (et
g 7 Cott 10mm
< Ce 357
St M3
Y
£
&
1 i) 1
600 500 400

wave length (mu) —>

Fig. {. Absorption curve of cerous and

ceric oxinate.

(b) ®EEET 2 VB Ce i3 %10 Y LK
o pH. - '

(a) oBE&o NHOH fmE>EAZE X T, pHZ
L, FnFho pH TOWINEER 430m u o filter
THEIZEL7z. pH 1IEHE 7 2 VBE RV 7oK B IR O % )
E L.

Ce EHMEN RTINS &, BT T v~ Ce #iff
HEE x50, NH,OH 11 2, 4, s8N oiRE®H
W, WRINEM 15ml 2T xR ESITLi.

Fig. 1, 2 725 Ce™, Ce*t DXIXERBEICLS
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HDOT, E2LFA—0ERETT LHUTE, Fig.2
XD pH 9°5 Bl EHhiilrEe L vx 5.
o2z B e
I Pl
R
s XX (T figer 40mu
§
&
8 .é —;5 /1/
H —

Fig. 2. Extraction change of cerous

and ceric oxinate due to pH.

(c) EEET I VOBEMAEA X%

1 THEEL7 Ce 1x CeOp T Ce*t TH5L,
C§+4 L Ce*d IR—FEEERTDT, ZNLIEDOER

13 Ce*t TOEITEY IRGEME b LD,

Ce(80s): FHEWE A, (b) WHELT pH 9°8~
10°0 I THENRENDA % 2L %OEEET 3V 10ml %
ERICE, k@& LfER% Fig. 3 R

o4t-Cell fomm — 57
oH 103 -0 W7
Fitter 430nf —x35F -
T x---X /87
~03r A S S F e
§' o 8-~-0 Blank
Nt
Szt —x——
.g x/
~S .
\fj X= = m mm e aXem e mXmw s~ e m o X
ol s N .
Bemmmme oo D=~ — - [V 'y
L e 1 L 1 i) L

/2 3 4 56 7
Oxine percent /n amyl acefate—

Fig. 3. Extinction change of ceric oxinate
due to oxine percent in amyl acetate.

4% DILEZFAVvhiEEd
ThHb.

(d)  BYLBEEEHB ICT € B

(i) EHREEDRE

109 FafMEY 3ml ETE L 2 BRERE
1Zig\v. L LB 2ml ZfVv5C au%eﬂbf-

(i) 7 rr&

7 bupt 2ml BT X5 EPREER ST BRI
HHDC, Ilml ZHVWDHZ LKL

(e) FEEBLILEIEY LR

LSETEDREBEHTHEEL, REROEBDOELE
P rdied A, 1°'5h FTRER—FEOWHKET, £l

BRBREN LR LD T 30 HiEHE & EDT .

LLEDERTHER, HIEEEPBEE 22DT, D&
éli%]FP@ Ce BT 5-DDOBMEHREERL 2.

3. MEMDIER

Fig. 3 & 9 Ce BHDIE DR
Ce SHtOER AV B2 528,
B OEFDHETIER L
w5,

Mgty 0°2g 1 Cea(SO4)s EUEMEEINZ, HeSO,
(1+1) # 10mi TIEMFT 5. HF £ 20ml ik
OB, HlRELVYE KV, ) 800°C TR
CeO: L3 %. HoSO4 FEFEIC 0°4ml 10T CeO:r %5
fEL, 15ml ©OKT 100ml OHHKe — gL, BA .
& 2mi, 8N NH,OH 7 10ml finx, pH % 10°03%
BEL, T b Ilml, 4% ** LEFE7 & 410ml
EEFEICINZ, 345 X< 50EED. BT 3 Uh G
BEEY, KBKRLEZBTohicd, RBRECERET 2
WEEDHL, Mk NaSO, 9 0°5g fnz Tk,

M#RT NagS0, %, 10mm Oz Ah, 430mp
o filter TR ZAIE L CTREBEIERKT 5
Boni-mEly Fig. 4 KFR7T.

m(znz1°3) D
M Ce 52
ESEER LS EL

Ny (] 4N
- T

Extinction (~log T)—»

=
~
T

1 " i A L
S0 100
Cerium content —>

Fig. 4. Standard cufve.
4. #Hic Misch metal EHER 22 128550
Ce OFEE

Ce &R OPhokEREOREICHN L TR+ 50
MAYTH LY, EYITENBBAFTELDOT, 7
ic Ces(SO04)s, Laz(SOs)s, Misch metal fEiEdi% I

AL TERHER E Uiz, R LS 1 36 & 1R U ligk
B, SEERARIES S (a), HASKEE SUS-7 ©
5. '

S 0'2g EFSFEL, AREENIZINZ, HoSO4(1+9)45
ml THNEAERRY:, BRlE o5l (REROREIREZ
KHSO,: ¥ 0°5g THREKICIEMEL o BIThZ 5.)
nifik BT 5. BRRBEBLAEYTOCHLIESE
#oyEEL, Ce Eéifm@f;,%oiifﬁ&ﬁ{’ﬁﬁi DIEICHEL T
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Table 6. Colorimetric determination of Ce in steels by oxine method.

Standard solution | Ce and La added - ) pH when filter Ce obtained
used (1) Steel used Ce(OH), . (1)
- : T
7 Nosg a , ' 12
18 No8 a R 22
goelzu(tsigx;) 8 Ce 35 No8 a 38
105 SUS-7 100
35 . SUS-7 38
70 SUS-7 64
Ce La
. 70 (+) 30 Iron powder” 59 65
Ce, (S(?tzg) solution 70 (+) 30 " Nos (a) 6°0 76 D
: . 70 (+) 230 SUS-7 6°0 73
La,;(80,); solution 35 (+) 30 No8 () 5.8 38
35 (+) 30 SUS-7 58 - 42
50 Iron powder 58 44
. Ce ©50 No8 (a) 58 48
Misch metal 50 SUS- 7 60 44
Ce 100 No8 (a) 59 ! 93
100 SUS-7 5-9 96

MOHEE | D (4) OEBIEICEELT Ce R L WT, 27 LR Ce 2EE L. ,
7z : , ’ (FBFn 33 4£ 4 A &)
f5% Table 6 WRT. ERESSLIELDVNTH s it ‘
5ﬁ,t®@§@g—mﬁ%f®6LL#LCeﬁﬁm 1) BEZER: THMFMEE, Vol 56 (1953) No.4
TUTRs LEEES52250T, HRATER. p. 217 '

L. & S = . 2) J. A. C Bowles & Pa,rtridge:“ Ind. Eng.

o Chem, Anal. Ed. Vol. 9 (1934) p. 124
(1) Misch metal Zi{HNL 72257 v L 2RABD Ce 3) E. B. Sandell: Colorimetric ‘Determination.
MY B, EYRBOELTY, BLELEYR
b LTohdL, TN ZEsCiAEm%, Ce(OH), @

of Traces of Metals p. 251
4) W. Westood and A. Mayer: Analyst 73

B35 pPH OREFAT 5 LI EOTHTE 5.
(2) ST 5 Ce BMBOBA I, MBKKED

. T pH kAT 5 (NHx)CO-CH;COOH W DIER

ERZET 2WEHERT 5 LA THS. )
(3) #ZHEL7c Ce(OH)y 2T HZ LITX DT,
B 7 2 v, AF v A ERTE, ZobkyE

-(1948) p. 275

No.2 p. 17

No.1 p. 26
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5) ZAHE=: BARFEMEE, Vol. 174 (1953)

6) BETZR: TRMZFEHRE, Vol. 57 (1954)



