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HEErER-2 Py A- sV ELLSYBEHEERMBE O ICP-AES L X 5 R0 Tk, HLETE
DEPEICL > TRARI P ABOBBE D TOEERHELLED. #-TC, HFLEcROBERH I,
PbLFR—OSENEATCEsb¥EaTEERIFLAE. BRERLELPEOREVWED, ROTE
ORI BRI OHEC S BELE. FLETER 7 » (b5 B-EDTA #EE, vov AR4EER

SRBRT-&Br v ABRE,

R RIEKEBIEF M) v A BEETEZERE L. KBERPITEATS

Cu & Al 12 AAS CTERBLAL. “ORE, RoyTEOLGEIZEE 1002, ¢ v, ICP-AES o4 HE

E—H1L .

U B

B, (LEWEBEEMHBEBRE2EDTVLHY2, &
TR FLELEK, rov A RORYEIOES (LA
% (RE-Rh-B) #@EEYKE Y OERH TR OMB
Wd D SPFEY B L. CoRBO HHEs LT
ICP-AES 23 &4 fifEChH D LE2 BB, Lirl,
FHELROBE Eb oo & &, FodThic, X
AR P BROENE CFLBIUE M OTCHE D RN A
7 P ARRETEEI L ORERN T OLENRS L
&, BEREARBOBESWEML OB EBCBRERIFR
DicbIEffilcr o v A NEBRINDZ LI ORMED
HbH. ftoT, HIETLKROEEC I B TR —DH
Ve EHETE, Ladbe oy aHEEBELAVLS
SR #E L. RE-Rh-B {LAHBEKE ML Cu Ll
HEL7 437523 CERTHY2, E+H0HE
mg UMERTE oV, ERDTHRIEE— ORI
BHLHEELCHBEREL, Loy, BEESEROBRICRE
FlRes o bRATALARThLAHSH Cu X Al A EE
L. FEETE X7 o bhikBolik EDTA §§E
L9, »m oy ARAREDY RO EEEY W 2HE S
RTwWbA, XETiREBEH cTEILRZESF T 1000
°C PILTEHmBLE&BEr vy 2 L35 PEEEY BRI L
fo. kv FiE, FLELREOr oo 2k KBR{IEHE L

* WAL kL BRI ¢ 980 EHRMETAOF
2-1-1

TERELLBPAFEE L. Cu RO Al 12 AAS T
EBEL.

2 % B

21 ¥

RFBAREIT B 170-50 BEFBRTTREZ,
W3O F0mEBE B I T8 760 A HiREsSt 2
FAL7. pH 33 F-8EpH X — % —Z AL CHlE
L.

2.2 B X

F A4 Y AtEHEE K (1 mgNd/ml) : BE{b % 4 & 4 (Ndy-
O;, #iEE 99.99%, =Z@Efb¥E LK) % 0.1166g &
DY, Wi (I-+1) 10ml 2hnx mEEAEL 2K T
ERERZ 100ml &3 5.

vy AEUEEWK (2mgRh/ml) @ B = v 4K
(WiEE 99.9%, =@ffb¥EEMLE) 0.200g 2 ERE D
hEkftszo —EL- AES2E (FE 20ml) T
v, BEEAEF LYV A 1I0g 2 MMy 5. HEH%,
AR ERAKTHETS. BEMIFK (58C) CF
L, BACHERFRICTORES DEIIB LK
{t+3. ZhiCHEAZEFI Vv s 10g 2B
Ry 5. WSk REWEKCHEBL, XOFKREACE
WrESbEg/KKTCERIZ 100ml & 35.

Ay BEEEHE (0.5 mgB/ml) : & v E (HBO,,
FAgkk) 0.2860g 2 /KICIHEMR L, KTEMRC 100ml &
T5.

sREHE I (1 mgCu/ml) : &EE (99.999%, =&
F{LEES®) 0.100g 2 iEEe (1+1) 10ml [TEML,
ACERI 100ml 235, HHOBRSLEILE L TK
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THRLTHEWE.
T3 =y A BHEER (lmgAl/ml) : £B7 13 =
v A (99.99%, 7 v F{LER) 0.100g 2 EER (1+1)
10ml [ZiFf2 L, KTERIC 100ml ¢33, FHOK
RULBECHCTKTCHERLTHW .

0.05M skERILF + U w7 & EHEWHE « JIS G 1227w
CHERL L TR 2.

0.02M EDTA 2 usuk : JIS K 8006-1961 (R %o
SRABPHBECHETIEFHEHE) 020 (20) T8 -
7.
BER, THER, TEER, B EE, BEMLAFEK, T o1t
KEER, KEBIEF VY A, BEEEKEF LY Y A, ~F
BRAFLYTFLEF IV, =v=b—-ARTHRERRLZ,
¥V -nFvvY, WIKEBEH (e E4WH) i
TRMZLOEE/AL 2.

2:3 EFRE

AR EKRTHOMEKBRIEF L) YA TT A VL
L, HEBEOCHE, » o v A RUREY KBRS & L THB
28, FBRTH. FE»bs v EEY FAEEC E8&T
5, B PR &S AR - M OB T oM
L, MU CGRIEFRMOE Y R4E: e RBLkRELL
#®, GBI Tr YA RWY) 2GBCBTTS. 7
BLICHR, MBEHRSOIFhTHEL, £Browya
ELTHEHEWETS. oy a2 B LR 7 o1k
KFERE Mz CHELBOKE 7 b8 & LT e
5. B ZFR LB l® L, F+ET¥% EDTA
THETS. HLELEK, v o v ARC A v EOERD
AL rEII Y, EKRTEML, Cuk Al
% AAS CTEE LK.

3 K R

31 BIBAREROADS I LDSDARIEOTH

R UROPFHABEEC IS\, FELETEROT R W A
BEETLIOTHRYENOCHBETHLEND D, KL
FPV T ATT AR IVEET B LT, FHEETEILE
BRI KBIEH & UTHEET 5%, =Y v Ak pHS ft
WD LKA DB R £ U, pH 11 L) ECAR
LR B Lihed, pH 9 12 Ceic i L1,
o T, mUEEHLELRRO v o7 a0 boyT 5
fedD pH RBE Ui, & v FEEHK 10ml (B:5
mg) EFIFIUKRE L TR A4 v A ERERYK 20ml (Nd :
20mg) RO r oy AEERK 25ml (Rh:50mg) o
BEABRKCEKRM Sml oz 7o, KT 50ml &
T5. KB+ U v oK (1,4 RO 20w/vY 0%
BH) HWT pH #6205 12 oFHCHEA L, 2-3
DERBIFICHE - TEIFL, ~ v EOEIRRERE LI

Vol. 37 (1988)

WE, pH9 25 11 ofific 99.5~99.7% LEER
BT & fe.

3.2 NCHLADVD L SEFE

B oW AEREYE 25ml (Rh 50mg) #HEbH, 2-3
DEABEC -oTroy s (RE3Y) el y sl
BT L., BREOSBEHN WS E N CEBT5.
H5AT7 4 vEx— (G-4, 7 4 L2 —hE 5~10pm) T
R LIcEBr o v AW TONh OBYEBILS
e gBe ov A0BBEICHERTE o, 5T,
HEOFHK AT LI 5 EC oFHE (HILEH 1pm)
CTFEMA L. &R rvy ok BEE (1+10) LEK
THoMwERT S, ZhEk P a5 o TIK
b3%. KIERRE I @B r O v 2 thaCBEX
n, WIKETEREALE»Bbe 2y & (Rh,O;) &i¢
% ERXFEFCHER. L0iE»ic Rh-O Rit&H
2o ERBbhBEFRE R CrFRETE e o7) 25,
015 BKE RhO L LAHE v v v a0 BRI
103~104% L 7570 1 5% Rh,O, 452 &
ETEEh o, vy Y AOERETIY, #E, 2B
KBIHROFLH L LTI oy 2% KEF
BSHTmEL, O 5BHEEBLE T, —7F,
r oy ALY 1000 °C DL OB CREFTH B
FREHLESBE DD LML TR, Hgh
BRIETERLCER R 0 v AP E KL 228,
EHF A7 v—2aT 1080 °C CcHRE L, LRKBHES O
Fohr—x—thTHB L, O 5B E*E&EEr Y AL
Lick&or oy ADEIRERLZER L. BRBKHE =
v A0EIREORIERSE Table 1 wr3. Table 1 &
ATIOR, ODr 9B ERSRr oA LLIEE, 3
B BB T A2 2 5T v oy a0 BULEK 1M
100% THhot. £LT, BBTHLhALLORMHEX

Table 1 Relationship between ignition time and

recovery of rhodium weighed as metallic

rhodium v
Ignition time/ Rh found/ Recovery,

mg %

1 44.0 101.4
44.3 102.1

2 43.9 101.2
44.0 101.4

3 43.5 100.2
43.7 100.7

4 43.4 100.0
43.5 100.2

5 43.3 99.8
43.4 100.0

Rh taken : 43.4 mg; Ignition temperature : 1080 °C

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

B s

BEHFEIHOEHOIFTRTOEBEr P A THH I EHN
BRTER., L, ~V v XM ain R X
LBESFOREE, 0.2~0.3% OBEY FHL T
N, AERYEDSI I TCRIOBEOBEREITERL
Tehotc.,

RE-Rh-B (b &4 e BRI @A & UCER Lc#ia Ak
FBALCHE, HieBHEH CEBHACEL IR
Sy ADERCEDER 52D ENRELLIhSD. €
G, r Uy MM 20ml (Rh : 40mg) A 0~
20mg L7 XS HOBEBRBR ¥ ML, 2-3 0XEFE
TR VR TCHRIFLIT, B0 SRER & RTd B
YHBTHEML, Bohik iy 1080 °C T 3 ks
BLEEe vy A0BEIREHBF Lic. TOKR, #O
FREBCBEFEEL vy Ao BRI 99.7~100.4%
Thote. LaL, oFgled, BROLBHEROBR
WHEREERA LSS, $Bro v 20EIK, HES

BIHROK 30% HMTAEIAME IR, YU A
oBERERS 1009 Xz, DX 5K, BILIHAWL

TBREOERE B CERT A L CRETHIHOKE
R EALBETE S,

3.3 SEOFFEE

3-1 RV 3.2 o REHE R, AMOSWERIFLKRD X
5ATH i

3.3.1 HEOBME AR2DOS5ASKTHRTS-
0.08~0.15g # v —» —iEHHE b, FA 10ml ¢
BMLOMTS. KEmxTH 50ml 2L, BEM D
HBHEIFEHK (58C) »HAVWTFEAL, BAKTHET
5. PR LRI EHLE TRETS. BREWIFR LK
CRELEFCHB L, KILEHBRAEFr Y v 2 2g%
AVEET 5. AHkBENYRACHEL, £0R%E
BZAhes.

3:3:2 KROUELBIBARRTOS O LADTK
3:3-1 CHLERKYARBRIEF Y v ABK (1, 4 RO
0w/vy) #HWT pH % 9.8 225 10 i FHH L,
80~90 °C T#y 30 ‘L, FEBITERTr IV A
DB O LY ERIRD. BHLE, BEOD
pH #HIEL, pH BT L T2 BEFOKEE LS +
)y A% T pH % 9.8 225 10 i35, 100ml
DAA75 A2 pH 9.8~10 oBEHE (KEEL -+
v AR LM CHAM) YHVTBLAR, ZOBKT
ERE 100ml 3%, ZOBRKLXERFHK (58EC)
FEWCEETS. PRy RERR, BTy
LEFLBETROEERCHVS.

3.3:3 KOEOER 3-3-2 CHRLFRDO —EER

EBH, 4%, EF:#HLETE-» v a-c v RLAYEERERGV O 2 T47

BHBL (hyEELT 2~6mg BELTS XHK),
R (145) #HWTHML, FBRk 5ml iz i
$#AkTH 150ml 25, 10 SREFEH LCESHL, K
B{Er vy v ABE (1, 4 RO 20w/vY) TIERER
pH 6.8 CHiffiT%. ~v=1r—n% T7g ML THEREL
7-4%, 0.05M KkEg{tF + YV 7 2 E¥ERWE CRHEL, pH
M 6.8 ko femEREEL, BERNLLAYREY
BT 5. pbicdtETs Cu kB s LThE

Eh, X, Al BHETHHID R VvROERT FRL
AN

334 OZoLDER 3-3-2 THICWE (»2
7 &k LT 50~90mg) FK LI —h —BL,
HEFRRE 15ml RUEEE 10ml jnz, MEL THEX
VPR E 2T BT 5. Bemdvkiit ) i okEo
Fed AT BEREROBRME Y RAE IS, BH LK,
BA# 50ml iz EE*BMT5. EBEES B
2~2.5g TNz, HrcmEl, =Yy A (Rh?Y) %
SRCETTS. BHOLBEHN IS 2.5ml 2inx
TRERCEBETS. R LIEEr v v 2P BOIFK
SATERNL, P (5FC) YHAVCAARAL, R
(1+10) LBRAKTHRECTHEETS. &Br YV A
FE b O U ERC L KBS DI B LA
R, BRUEBKILETS. BB LTERED
TS L, 2@EBER~<, 7ARORMKEEZ, BT
HA7 U—2nT 1080°C T IRHAH#A TS, Ox R
Hae&Br oy Att+5, FREGRIFLIETROE
Bol-dBET 5.

3.3.5 BiIWAEOER 3-3-4 THALVPREK
Wxabe, BEFREE 10ml iz, BERMEOREMN
HEUBECMBERET S, Boatk, K 30ml inz
THEYEBRL, BV=FLVE—I—RKBT. ¥V ¥
AENHT D BEAT B KEK B0w/vy) % 1ml
Mz, €V wa (Cet*) ey wa (Ced+) WBLL
TEL. 7 9 bkKFKE®E (46w/v%) 10ml iz, KTH
100ml & U, 80~90°C oskifehT 1 BefE & L, #
+ETE OV L IthE BRI 5. K&K, kB
BoFK 7 Emz, P (58C) ¥HOTFET
5. WEE BR7 o {LkERE (1+100) T+ T
5. WBEFHKE AL OB LKL TS, B
K% 2ml ik, MBLCEREEL, 7 »{LBiE
e EL T HET 5. B (1+1) 0.1ml AR
KCMBLTHRLIEEY—»—BL, KTH 50ml
ETB. L, v) v AESTAERER T %
BRI E 2 B ER ORI 0 BERER 0.2ml 2 in
%, BEEMOBRENRETH I THAL TR LIE
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Table 2 Analytical results of RE-Rh-B super-conductors, A

Sample RE Rh B Cut Alt Total
a Ce 18.3 63.9 3.13 14.1 — 99.43

b Nd 21.3 60.4 2.88 15.0 0.62 100.2
(21.2) (60.2) (3.02) (14.9) (0.62) (99.94)

c Sm 27.4 67.5 4.30 0.83 — 100.0

d Gd 26.9 67.4 4.25 1.28 — 99.8s

e Er 21.8 71.7 5.60 0.003 0.08 99.18

Values in parentheses are values determined by ICP-AES. t Values determined by AAS

E=A—IBL, KTH 0ml 233, ~FHx5L
YT T IVEBKR (20w/vY%) %M T pH % 6 i A
L, 8RELLTEY v, — vy oBH 0.1w/y
%) =Rz, 0.02M EDTA EEERE T IEET S
(R %), WER»D FHETE 0BY BEHT
5.

3.3.6 Cu BRI Al OER Cu RO Al o5&
&, HEEER, ro v aRUAYEOEEDOHE L1
AR 0.05g #E DD, FK 10ml THML, &
HLUE 100ml D2 275 2aBLARERLE L
#®, AAS TEETA. Cu 38E&5-712FL v 7 L — A
ZHVCAIEE R 324.8nm ©, Al 3Bt ®E-7 v 5
VY7 v =A% AVGCRIET R 309.3 nm G IEEE A FIGE
T5. BABORSTERIT Cu R Al ORKER B
5z lemotonT, Cu RO Al oBBHIZFhEh
DPETLRDO LY E A, BBELYRER L bl E
B BCTER L 7.

3.4 FHER

ThXh o FHEHELK» b5 RE-Rh-B (k&4
BEEMBORERY, AL > CTEBLLEEY
Table 2 77§, Table 2 &R Li-FLH|eHE iz ICP-
AES TREAASZ ' AMEOKDOE L DTH 5.
Table 2 226, 5 LR OEES TEOSHEIR
iE 1007 Th v, X, F¥boHPHEz ICP-AES
DIFHED L3E—H L IETHB L 0b, FHE0
ROEELVEL L CLA—opEnEAc, RER
BRI EDIcd T Eiffilen o v A% EBT5 2 & 4 fous
fEE BN EH T2 1.
FERBRICHIEE WX W EKHERIENE 2 B,
LGB EEMB O RBERCHRXBEF§ O RITIZH

AR REFERRL B ESTICE I w2 n»
TEE=ERHERICERL 5.
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Analysis of single crystalline rare earth ele-
ment-rhodium-boron compound as super-con-
ductor. Kunio TakADA, Hideyuki Konno and Tsu-
tomu Syoji (Institute for Material Research, Tohoku
University, 2-1-1, Katahira, Sendai-shi, Miyagi 980)

The determination procedures of a major com-
ponent of a rare earth element (RE)-Rh-B com-
pound were investigated. The REs used were Ce,
Nd, Sm, Gd and Er. The sample (0.08 to 0.15 g)
was dissolved in aqua regia. The RE and Rh were
removed as the hydroxides from B in the range of
pH 9.8 to 10 with NaOH. Boron was titrated in
the presence of mannitol with 0.05M NaOH solu-
tion. Rare earth element and Rh hydroxides were
dissolved in HCIO,. Rhodium (III) was reduced to
metallic Rh by adding excess metallic Zn, about 2.5
g- The residual Zn was dissolved with HNO,.
Rhodium was filtered off, burnt to ash, heated for 3 h
at 1080 °C in air and then weighed as metallic Rh.
The RE in the filtrate was precipitated as the fluo-
ride, filtered off, converted to the oxide by fuming
with HCIO, and drying, dissolved in HCl and then
titrated with 0.02M EDTA solution. Copper and
Al existing as impurities in the sample were deter-
mined by flame AAS. The sum of percentages for
five elements (RE, Rh, B, Cu and Al) found in the
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sample was substantially 100%. Keyword phrases
(Received October 22, 1987) Total analysis of RE-Rh-B compound; EDTA titra-

tion for RE; gravimetric for Rh; acid-base titra-
tion for B; AAS for Cu and Al
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