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APPLICABILITY OF KNORRE’'S METHOD

(On the determination of Ce in steels—I)

Kazuro Sekimoto and Kazuyuki Kosahara

Synopsis:

Recently, in order to improve hot workability of high grade stainless steel
earth metals in a bath have been widely taken in stainless-steel melting practice.

, adding rare
As regards

determination of Ce in steels, W. Westwood and A. Mayer® reported in their paper that Ce
- in cast iron was separated from iron by using citric acid ammonia buffer solution, then

extracted with chloroform and at last determined by oxine colorimetry. .

To determinate Ce in stainless steel which was treated with misch-metal, the author made
some experiments concerning the following matters:

(i) Separability of all rare earth metals from the steel using HF solution.

(ii) Applicability of Knorre’s method to Ce in separated rare earth metals.

As a result of experiments, the author ascertained applicability of Knorre’s method to

determine the Ce in steel.
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EVHIEBEZOTR, a—iEEiidd—iEic e—iE 20ml
tnz, WELT Fe LML &E & &k F 4,

Total rare

GDOWTKRE L.

NH,OH(1+1) THHGERIC 2~3 iz, NHO,
(1+1) 5~10ml fMxTHWELE L, SHEORRE
¥ 100mi L§%. ZofEicifny = JEEHEY 10ml
X 1~2 HERE I WHFBLTY ~ vEHROLEEED
Fodd, LD A B hor. n
BLED Z & 3L e B OB » [ IS R IR 1IC 2
LU » b TH2T, TLETWER T Z b3 5itix
HNOQ; CLA>T HoSO. /i Hdas, %7013t
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Table 1 (a) Separation of Ce*? and Ce*¢ in acidic and alkaline solution by HF

Standard solution . Ce added Kind of solution before Heat Ce obtained
added ‘ (mg) adding HF ea (mg)
Acidic solution after
Not add © adding e-solution 20 ml Not heat ‘ °
Acidic solution Not heat 34
Alkaline solution Not heat ; tr
a-solution 35 Alkaline solution Heat for half an hour | 0-2
Alkaline solution after . Not heat 346
adding e-solution 20 m{
Acidic solution after .
: adding e-solution 20 ml Not heat 36
‘ Acidic solution Not heat tr
! Acidic solution Heat for half an hour tr
i Alkaline solution Not heat tr
b-solution : 37 Atkaline solution Heat for half an hour tr
i Alkaline solution after Not heat - 38
! adding e-solution 20 m|
‘ Acidic solution after .
adding e-solution 20 m! Not heat 307
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Table 1(b) Influence of acidity for forming NBELEAPERE L. a—RKEBOSEYINZ T
CeF
o | LHOWEL 90ml & LT, HF 15ml massliz
Standard Ce added ! Acidity ! . Ce 4 55 % Table 1 (b) 7”34 . Table 1 (b) J: n
solution | obtaine . L.
added (mg) (H.SO, added) (mg) EOREIRE TS XN\ LS.
, i) B X CNREE, BEFTEORE
S0.r oy omil 3 i) el & OB, Wil ’
HoSO,(14+9)30ml;i  3°6 d—Ri e —ik 20mi fnx, HF 9 15ml inzx <,
a-solution 3*5 HoSO,(1+6)10mil 3°4 ,
H,S0,(1+4)10ml 35 Table 2 i3 & %YZ’(‘%LEDZ%'H‘% J: U(%HKTYEE'CW
H.SO0.(1+1)10mi| 3-4 TEEEEZ L.
Table 2. Influence of heating time and other factors for forming CeFs;.
R203 added .. . 1 . . R203 Obtained
(mg) Heating time and others Solution used wasﬁmg (mg)
Wash with water .2°0
Wash with 0°1¢, HoS0,4-0°19 20
HF and water
. . . Wash with 019, HSO4-0°59 .
2+0 - Filter after heating 20mn HF and watero 2o ° 149
Wash with 0- 1% HQSO4—2% 241
HF and water
Wash with 019, H;S04-59%, 149
HF and water :
. " Filter after placing quietly . '
1-0 for an hour 0%9
2+0 Filter quickly after depositing 2*1
. Filter after placing quietly . . . .
3°0 for an hour Wash with water 2°9
. Filter after placing for half —e
270 an hour 201
4+0 Filter quickly after depositing 4+0
Table 3. Influence of HF concentration for Table 2 J 0, JLIBRARBICH L THEVERE S X UK

forming Ce F;

Standard Ce and R203 HF added  Ce and R;04

solution | obtained
added added (mg) | (ml) (mg) -
i
| ! 5 ! 346
. ! : 10 : 36
a-solution ' Ce 3°5 20 i Ce 36
; .30 r 376
E [ 49 36
5 : 1°8
d-solution | R;0; 1°8 ;8 | R203 i:Z .
40 1°8

WE L A EEET, HF g ic ARk
U, Ak U722gb{bdnidKIiC#iE <, o ECkit+ s
POIKE T FITECRAELEC LW T EBFD.

(iii) HF OjREDOEH

e—k 20ml fjnzT Fe ZitfFasw, HF 2@WAR
LT, KTekoigs 100ml LT, &EEL,
CeOr XU ROs & LTRDIFE L7z,

sz Table 3 1257 ,

Table 3 X HF OREVNEELILNZ EB5FES7.
BltE HF 2#HiHEEEOSGHICESTH 5 2 LHBEE
AENEDTC, DERLRAT v L AR ﬁ@ﬁgmxt%
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(4) XT/VXSWDJ*%@TQQ%H%T?:E;@%JEUDQ
At

TR SISRES, SREMTEREIE 8 5 (2), HARSRRL
SUS-7 &L 38 ¥iFL, Th O RIFEREZER
iz, HeSO.(1+9)40ml 1T THREE I, BREREL IR
B, {E#E B, Fe,Ni, Cr & X UMhOEE DA 5%
i 5. (EROREOEEIEERE & ERikEs Y
FEIE o MERS Y THERBAICIERZL, WRCina T
BT 5.) BREBEEYF somlici#Hs, HF #20ml
M THALMDOIBEVED, WEETS &K K T LT
5. 9 800°C CHBLUEMLME LCEEL, BRELA
#:5% Table4 (a) ITRT.

FUBHRIREN 0°1~0'2g BREDHERIEMLERLT
t HF 2mxcfZ0T, MtB&Re st sy

Table 4 (a). Separation of Ce from steel by
HF.

MR EEXTZOT, Lo 3g% 0°1g &L, BRE
TS L7-f5% Table 4 (b) 4. Table
4 (a), (b) XV EEMCHHELERS Z L»fiFo7.

“(5) Knorre Xz 5 Ce DEE

27 oAb oL ESED HF THEiEks 2
EERTEDI- DT, Sl 7-FLiE4&E L CKnorre
KiE2BRALC Ce DEEXfTOT.

(4) OFFLELFAFRCL CHBEL -8Bz
H.SO. %9 5ml WIEML, HnEEH LT 209 (NHy):
S;08 19 10ml 35 X T 059, AgNO; ¥y 1ml %hnz
T Ce*®—Ce** @fkbL, N/100 KMnO,—N/100
HO TifiE LRI X2 T Ce % skdic iR % Table
5 (a) wRt.

" Ce(g)={N/I00H,0; fzfi& (ml)

—N/100 KMnO, {#HfF& (ml)} x0°001403

3 LIHHESEORELTSS HeSOy IWiEM LV iIga
X, KHSO, ¥ 1g THRME HeSO.(14+10) £y 40ml
WCIERFL, 7K 20~40mi fipx T Ce*3 — CetH iz L TSE

Standard Rare earth | hare earth £ A‘:hbis: Lv>. Table 5 (b) i5R7 & 5 ic KHSO,
solution Steel | | ctals added | metals
added used (mg) obt?me)d ERIDO2CEEREREZE(ELEW
mg
Iron 305 ) 345 Table 5 (a). Determination of Ce in steels
a-solution %oovtlge(;) Ce - Ce . by Knorre’s method.
| suUSs-7 1°8 1°6
. S;gm?(ff *Steeld Ce added Ce obtained
c-solution |SUS-7 | La 2¢6| La 2°8 added use (mg) (mg)
‘ |
_ - No. 8 (a)Ce 3° 5(+)L2.2 6' Ry03 7*4 Iron
a s?};l;mon No. 8(3)1063 5(+)La 1*3] Ry03 6°0 powder » 1°8 1°6
c-solution | SUS-7 [Ce3:5(+)La2-6| R,O; 776 a-solution |No. 8 (a), 18 16
SUS-7 Ce 3'5(+)La1'3 R:0; 59 No,8(a)I 36 32
SUS-7 | - 36 | 32
| i |
Iron - :
! R.04 1*6 | RyO3 1*5
powder a-solution . . .
d-solution |No.8(a)] R0, 3*2 | RO3  3°2 (+) SUS-7 Ce 3.6(+)La 2_6 ) 3-4
. Sgg_,] §283 16 3283 1°4 c-solution SUS-? Cel 8(+)La 2 6! 1°4
-7 203 3°2 203 34 : !
Iron
08 0°8
. owder;
Table 4 (b). Separation of Ce from steels d-solution I\I[JO‘ 8 (a)! 1°5 1°4
without electrolysis. SUS-7. 0-8 0+8
SUS-7 1*5 1°4
! Rare earth
Standard | Rare earth
solution Stee}i metal added r%itqls d .
added use (mg) optaine
! (mg) Table 5 (b). Influence of KHSO, to
a-solution {SUS—? \ Ce 18| Ce 15 Knorre’s method.
a-solution : No. 8(a)ICe3 “5(+)La 2* 6 ROy 772 Standard »Ce KHSO; used | ~. optained
(+)  syUs_y Ce3 5(+)La 26 R,0 55 solution added | to melt (mg)
c-solution . B 203 added (mg) (g)
§0-8gag %83 1°6 R:0;y 1°5 , 0-3 g-i
_ - 0.8(a 203 32 | RO 3°0 - : . 0-8 X
d-solution SUS-7'| R.O. 1°6 | ROy L5 a-solution 346 1°3 34
! SUS-7 RzOs 32 R203 3°0 2°0 34
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Knorre KKETo Ce OFERIT 1mg HMBEETHD
T, By 3gWoigE Ce L LTODED 0°05%
DTom3EERKETH % .

.Table 5 & ¥ 2F L Zffic Mish metal %_»yﬁjjul,
i5E, #omo Ce ERITE, HitiEgEz HF T
S+ niE Knorre RpEZERAHES C & hsiEo7.
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(1) MrvHLIE4£EE2LT 50 HF 27
LT e UThikd 5 HEBNIERCENLTY S

(2) o Ce E|REIWWIbinE LTHREL 7245,
FEHHMLTZON LM EEBCAR I LT X

T, Knorre K @RAHESZ &2/

" (3) LU#L Knorre KETHEKIZ 3 gRWLx
B, Ce §HEN 0005% LT TRELZRETHZD
T, ELRMROESOERELOWTE 2HICRET
%. (G 32—8 A%)
B4 [
1) Knorre: Ber 32 (1900) p. 1924
2) W. Westood and A. Mager: Analyst 73
(1948) p. 275
3) ImEErRat: SHESHTEE, p. 633
4) E. B. Sondell: Colorimetric Determination
of Traces of Metals, p. 251, p. 504
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