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KER{EN V) LIRS/ Y TR CBEREKE L
KEL3EMEI/OL, —v T, HRUVUE-70L84h

DHE') > DOER

WiE RT®, ARZEH, SHATE*

(1994 £ 2 A 14 A2H)

KBAEANY) ) AU ME/E) 7R YBERENRERIC LY, EHEZ A, v s, RRO
-7 U LAGEHOMBDY) v EER U, EDTARETRTY V2 Y VBRY YD AT VEZILEL
TKBRAENY ) o A EHUSHET 5H R, RELLZIRCOEMESBICER X2, BL, S
79 LDYE, 70 L-EDTA SEAEBKEO pH % 1.5 » 5 5.0 OB TE(LS ¥, pH9.7202 TY ¥
23U €5 L, EDTA $EERAERFFD pH OBKE L H12) Y OEREREKDI Uz, 220, Y oD
XS 7 O A-EDTA SEEEREED pH ICKE KIKEFET B &0 D o1, ZONEE - BREHIZE- T,
BRLILERRDY Y OLBSHIIEDNS 120, SO JIS ¥ (BRLZEBO 10 50 1 254
IfER) O 10 EOBETERT A ENTE . KETOERTRIZANFOY VBB IcHhE L <
04spgg ' THoto. X, KEZRKEHEOWRD JIS EOMN 2 fEIC5 5120, RAILBIILEDY
B3, TV P UBELERIEHLXOFEOBER JIS HiD 2 51235 2 & THOBR V.

1 4

EMESBRROMR) v OFERIE, BRESHEELD
bh % BN AAS (GF-AAS) ® ICP-AES TIiiE
BN OEEHEEDBFEDIEBENZ V. Z20&
X, TR EBOHELHORL o™, Bl
O™, L A VWO, XV TS T A NI—H
£, BRI EIZE5TY VOSEE, BENSTD
NTV5S. UL, FAUHBETHERD TTHEOBEIC
Lo THBEREDVRIS D128, —BRENICERELRZ VA
Mz BBENE .

EEOLIZ, SMESKPOME") » % EDTA OHET
KBIENY )y ARG SBELE, TV TR V- <
THA M) = VIBREAEELSEICLVERT S HEY
EHELU. ZORKR, KBIENY Y Adtphs B
&, FEADONXY) Yo AL EDTA E8EEEERL IV
ROT VA VHETKBEHE UTHBT 52 &, EHRS
SBOHL - BRBEPBEAELRVWIEREORKAEET
5LENDl o, TDIEHMS, EDTA HFEDOKEE
) U AR MEESLNc s a s, =y,

Y ORI RFELBMBBIRT: 980-77 EHMBRMATHERE
A 2-1-1

ali]

WM ED LSz EDTA Ltk 2E2 2 BORBIC b 1F
BRRICERATZ3EE8bhs. UL, ZBOZ7us
HET T3 0 A-EDTA $EkS4ER & 3 KkB{L7 0 A
WIKBENRY ) A EITHIRT B 1280 7 1 A% T HE L
ZRIE7 0Ll UTHEBBRETABRESH 5 &0 5]
EIWHB. X, 7usBNEOREICUIZE, T3
ZULEREFE L) Y ET VDY EERED S KR
TNI=y ARESEEL KGR, HUHHAD 7 0 Lr0mk
BRPZOVILPBEYINTVS. RAROER% it
AELTTNI=ZTLADORODIZRY Yy AZBNTIT
otﬁ%,%unﬁﬁ7nA®&%§®gm;¢ﬁﬁ@
> 7.

ABETE, WAVWADEMESEHRDY v EHE—I
ORI CERT A E2BMNE L, BMESPOM
BYYO5#EE UTHERL . EDTA HEABE~Y
Vo AR EEEE, SLUNOERSOSBERCER
UTRRIZDOVTRNS. R L-SBRABRESMED
7Uh, ZyTh HRUOBHESEEUTESNT
B-70LBELTHY, EREIZE)Y T Y vBERL
HEETH 5.
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2-1 % &

W DBIE I, HI U-2000 B 57T VE— L5
SRt 2 #ERAL, tVIE 10mm OF T ALz FHH
Utz. pH OFEITIE, #iH pH X — % — F-8E ZfEH
L7z,

2.2 ® X

(1)) v EREEK (5.0 ugP/ml): V) YEEZIKEAL )
4 (KH,PO,) % 105°C CTHEBE L7zH D 0.4393g %
KTHED L 1000 ml i U 2 BERESRHK (100 ugP/ml) %
FHORHEARL CHOLT.

(2) 7 0 AEHEE K (40mgCr/ml): €8 7 T A
(99.99%) 10g %1% (1+1) 100ml THED» L, KT
250 ml 2 U 72.

(3)SRIEAEAN (40 mgCu/ml): /B (99.99%) 10
g ZFEE (1+1) 100ml THEH L, KT 250ml IZ L
A

(4) = v r VIEHEVARK (40 mgNi/ml): B = v 7V
(99.99%) 10g # W& (1+1) 100ml THA» L, KT
250 ml I L 7z,

(5)_Y ) ¥ LM (1 mgBe/ml): BREE~Y V) A
KA 9.85g K THEML 500ml & LTz,

(6)TWHMARTF b)Y A BHK (14w/v% K10
w/v%): BRBAKET YLD 14g KU 10g ZEN
FNAKTHBMFEL 100ml & LT

(7)EDTA 7# (125w/v%): EDTA —F F YU U A
# k¥ (EDTA-2Na-2H,0) 125g 27 ¥ E=TK
100 ml &7K 300 ml THEMEL, EDTA FRIZEENS Y ¥
EARYY Y AR 1I0ml 2L oM URELL
#%, KT 1000 ml IZ U 72,

(8)¥e¥# ¥ : EDTA-2Na-2H,0 10g %, 7K 500 ml &
7 v EZT K 20 ml THEER, KT 1000 ml 2 U7z,

(EYVTF VBT vEZY L-TRBRIBK (4w/v%):
EYTF VBT VEZI A 20g K 150ml IZERL,
FRlE 350 ml %02 500 ml 2 L 72,

(10)RERE: ) 77 VBT v E=7 A-FRBIBK
(4w/v%) 25ml, Hilsv K5V Vsl (0.3w/v%) 10
ml, XU7K 65 ml %Z{EHOEBERE L 72.

(11) 2 Dt DOHE: X THROKFHm%Z € DL LMH
AUt

23 DFR{E
HHE 1.0g % 300ml FEY—H—ICEVIRY, BIE
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20 ml TINRIAMRE, SlxEMBAUBERRO
B Z+SIcRE X 5. BHIK, HREBKES )Y
LA (14w/v%) 25ml ZINAK 5~6 EFHT 5.
iz, EDTA B (12.5w/v%) 80ml &NV Y)Y AW
# (1mgBe/ml) 10ml ZMX, 7 v E=TXKT pH
4.0+0.1 (FTFETHEIC7OLZ 0.1g LEETHEE pH
2.740.1) LI 15 &S A. wHLLR, TrE
ZT7KT pHO.7£0.2 IKFHEE UK 2~3 5EFEK, 30 75
PLEAGZTV, U v 2KERER) )y ATHESHES
5. B3 No. 5B IFMCiF# L, EDTA B# (1
w/v%) THHTH. OB EPREEIITOY -
H—IZB L, BB 10ml &BEERE 5 ml TNEASFET
B, BlefE AL, BEFRBOREsOEL2FEESE
R OEEE L £ TRHET . B PBOKTERE,
AZAT7F A2 (100ml) (B UBREEKES MY Y LE
W (10w/v%) 10ml ZNxBEEKAPT 10 HMBT
. REREEK 25ml #MAKTH 8ml & U7
%, BOBREKET 30 SMBALEY 7N vEEEL
X5, &H%100ml IKEAREL, HE 825nm {4
OBHKEEBIET 5.

3 KRR

3.1 #£K-EDTA $E{#FERED pH

g, 70L, Zvrl, HOEERE 1.0gITDVT,
Fho508B% EDTA TR AXF Y 73512800 pH @
FHIZOVTRKREI LT, £B-EDTA $#F4EMKO pH
% 1.5~50 OEEATELZ®IzEE DY) ¥ 50.0 ug DL
W (pH9.7+0.2) 1T & A[EINEE Z D RSD % Table 1
IRT. ZOBR, )y OERICKET = v 7 VRO
DREL pH 1.5~5.0 OHEEICB VT, &KOFE L pH
2.5~50 QEHIZ BT, EDTA THRMIZAF ¥
TEBHIENTE. UL, 70 L0HHE1E pH
EL<nBIZONTY Y OEPEHRIMET U TO < EHREIZSH
0, O RSD @l toTW I EWTghoTz. X,
suLB% 0~10g OBHE LML ¥, & pH
(4.0£0.1) T EDTA L O#EREERsEIEEDY ¥
OENEEZFARIKER, o.1gllbosusc!) O
INEOETHER >N, ChsDREIZODVTIIARHET
%55, 70 ,L-EDTA SEEKAEKKED pH 2K X TH,
pH9.7+£0.2 IZH 1 BKEELNXY ) T ADWHEAD 7 T
LrOWERICE L, KL 0 LDUELED 5N
Khpotz, DDz Em s, HBM 70 LB, H50
7 as% 01g bl &AL TIE EDTA S54RI
® pH % 27401 12, ZOMMOEEICOV T 4.0+
0.1V ICEREI¥ 52 &Lz, pH25 K V{EW pH TidkEk
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Table 1 Effect of pH during matrix-EDTA complex formation on recovery of phosphorus
Matrix (1.0 g)
pH None' Fe'f Crft Nitf Cu't

Recovery, % Recovery, % RSD, % Recovery, % RSD, % Recovery, % RSD, % Recovery, % RSD, %

1.5 100.8 98.0 1.49 99.5
2.0 101.0 98.1 0.47 98.7
2.5 101.5 99.4 0.75 98.9
3.0 100.3 100.6 0.64 98.5
3.5 100.8 101.0 1.28 96.7
4.0 100.8 100.7 1.59 95.8
4.5 10L.3 99.8 0.87 93.7
5.0 99.2 99.5 0.77 81.8

0.87 99.7 0.99 99.4 0.29
0.95 100.3 1.21 100.3 0.94
1.53 101.2 1.63 100.3 1.35
0.88 101.5 1.74 100.1 1.40
1.67 101.3 0.82 100.1 1.31
2.02 101.1 0.85 100.2 1.40
3.21 101.2 1.31 100.7 1.39
4.50 99.7 1.52 100.2 1.70

P added: 50.0 ug, t: n=1, t1: n=5; EDTA concentration: about 0.067(w/v% ); Coprecipitation condition: pH

9.7£0.2

MR <, BRPD EDTA HESHH UBELICL H»

2> 7.

32 £B-EDTA SE{F4ERBFOE AR
&B-EDTA S4B D -0 OBHBRER &) v DEYY
REDOBRBRIODOWTHN., Z7OLDBRET VEZTK
T pH2.7x0.1 (ICHAMU, &, = v 7N, HOBEIL
pH 4.0£0.1 IZ U 724%, PR % 8, 15, 30, 60 77 & &
ftagr. Z0RR, 794 10gHFDY ¥ 500ug @
BRIV TN OEBRERTHII 98% TH 0, 8 57LU
LOEBHTI 0 LIZTERIZ EDTA CYAX VI TE 5
T EMGIp ot BIREEAES M) U ATEMICRIT A
Niz7asid, EDTA E88E24ERT 510, 7 VE
ZTTNVAVETKELs oL LTHBLZL., X,
HUFTHBX) )T L (100mg) ~D7 0L (KK
H1.0g) OBREED 0.2~03mg (n=6) LMD TAH
Mmotz, DF0, 79 A(II) 13 EDTA 8§k % 4K L
WKSWEFEDORTWAE WS, WBNASICERT 5 C
g hotc. BIIORESL 8~60 T OEBERM T
T4 EDTA TY A XV JHEETH o712, T D19,
EREDODHRIETIIEBIFEZ 15 H& Uz,

3+3 KBENY Y I LILRERED pH RU KA
&

JUAh, ZyTl, HOLEEB 1.0gIZO20T, Fh
5DEED EDTA SR #1545 & &12Y ¥ #KkM1L
NY Yy ATHILT B 120D pH DT> 0 TRRE
Utz KEEAENY Y ) ABAE RO pH %2 9.0~10.0
DHEHTERILIE2EE DY ¥ 50.0 ug DEE % FH~N
1AER, ChHoDEBHRDY v I3KRE L 72 pH D2

" Table 2 Effect of amount of beryllium on recovery
of phosphorus (matrix 1.0 g)

Recovery, %

Be/mg
Cr Ni Cu
2.5 95.3 — —
5.0 96.3 99.4 99.7
10.0 99.4 99.7 99.9
15.0 98.9 99.2 99.4
20.0 97.6 — —

P added: 50.0 ug; EDTA concentration: about
0.067 (w/v% ) ; Coprecipitation condition: pH 9.7 +
0.2

HTEEBNICENTE 2 2 EMBDh 1.

X, FKEE(LAN) ) ) AYRRER D 12 8 D hnEdE DkE
RIS DWW T BRET U 2. ZORR, 15 5D KEERM
T Yy ORI 92% ERFELTH > 12h5, 30 5D
KGHETY VIZEEBNIZER S h, EBRET-1 24
R & ClEINRICE L3 s o T2, - T, EBEOSH
WEECIKERBZ 30 & Lic. chesDdZ Ehs
FAKARDBHTKEBILN) ) 7 ADWLBDOER KO ~
DHUZHBAHER P ICHETT LTS Z EDBD P> T,

34 HIFELTONVUILE

70ah, =y TN, HOEEE 1.0gIToWVT, Hik
CREENY Yy ARERE L. NY Yy A0RE
2.5~200mg O#WHTEL I L/ E DY ¥ 50.0 ug D
BURBZF T2, ZDRER%ZE Table 2 IKRT A, = v
TWVRUOEBD) V1 5.0mg LEOXRY )y AT, X
709 LHDY Vi3 100mg LLEDOXRY) Y ATCEER
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Table 3 Effect of sample weight on recovery of

phosphorus
Recovery, %
Weight/g —
Cr Ni Cu Fel1.0g+Cr
0.00 100.0 100.0 100.0 100.0
0.10 99.8 100.5 99.5 99.1
0.25 98.6 100.5 98.8 101.1
0.50 99.3 100.2 98.4 101.6
0.75 99.5 99.3 100.2 99.3
1.00 97.9 100.3 100.2 100.0
1.25 98.1 99.8 100.5 -
1.50 97.7 99.5 100.0 —

P added: 50.0 ug; EDTA concentration: about
0.067 (w/v% ) ; Coprecipitation condition: pH 9.7 %
0.2

WEIN & B &g otz. LAL, 150, 20.0mg
ERV YT LABEEMEESRE, RAKTRDHHY) ¥
DOEMPRRIZE R LTV RIS 2. ZhoDI &
5, EEODSWEREETIE 100mg DR Y7L %ZFEH
FHIEITUI.

3.5 REBICLZHE
HFTL&BED) v ORPRKICKITIHXEIIOVT
BEtL. 20h, =y 7N, #HEZhEh 0~15g
OEETELI®LEEDY ¥ 500 pug OEINK % FH
N, FDEE% Table 3 IZ/RF. HL, 2BEH 1.25
g & 15g DFAIE 150g O EDTA 2FEHULE. = v
T, RISEBEBIIP»PDSHT 15g T v OEINE
KEEBREZ V., X, 7U0sld, JusBmtisr
HELUE 1.0g IT7 0 AZ25MU 23BHI D VO TRES
L, £€558 ) Y ORERIZZIT—ETH - 1.

36 REBIIHITILEORE

LRI v ERBRICABENN) Y T aTHEL, XE
)7 FeEEERLTY VOERBEZGETSEBbNhS
DTEFDEEBIZIOVWTRE L.
AEY—A— (200ml) IV v 50ug EeFEEEFN
Fh0~500pg WML, BTN YT A 10mg &8IE
F# 5.0ml 2Nz mEE, EEL< X RIERROA
WrRBEES S, BE2DPBOKTERR 100ml X 27
SATIBL, JISEYICLVREML - REHEELBO
TRELI. ZOKE, BHEReROEMHENEL
50, 100pug DR TEICFDEEIL) ¥ D 2.5, ug
YT AETH-1. JISIZT0lmg LTFOLRITY
VORCIKEEEEZLVWELEBHINTWSIZL 2D
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Table 4 Recovery of phosphorus

Sample Added/ Found/ Rccoovery, n RSD, %
ug ug %

Cr — <0.4¢ — 1 —
’ 5.0 5.0g 101.6 6 1.7,
Ni — 0.5, — 1 —
5.0 5.5¢ 100.4 6 2.45
Cu - 1.2¢ — 1 —
5.0 6.1, 98.2 6 1.4,
Fe-18Cr — 0.5, - 1 —
5.0 5.5¢ 98.6 10 2.4¢

Metal 1.0 g+P 5.0 ug

Table 5 Determination of phosphorus in high pur-
ity metals and alloys

Other
Sample i(éugrlg 1/ n RSD, % methogr‘/

ugg

Cr- 0.5¢ 6 15, —

Ni <0.46 6 — —
Cu 1.5 6 5.4, - —
Heat resisiting +
super alloy’ 6.0, 11 4.55 (8")
Fe-30Cr 7.65 2 — 8.9
Fe-18Cr 16.0 2 — 17,
Fe-18Cr 6.3, 2 - 6.7

t JSS 683-2(Ni 73.4%, Cr 15.8%, Fe: 9.7% ), refer-
ence value: 8pugg™'; 11 JIS G 1214 (1980), molyb-
dophosphoric acid blue spectrophotometry

59, TOLIBHEBENSBLINLDIR JIS BEXRKED
RERICBY 2HBBEOEVICESBDEEDAS.
%Y JIS EOBHA, REFOHEBHEKIZEIC 10ml
T, BRERELNANEOREBRKROLKEILX 45ml T
5. 2N UEEDOEHE, SRR IIEZ K TIER
LAXAT7SAIBIHH0mI EET, 201
HKEBOLKENK 85ml & JIS HEOMN 2 512/55.
ZO#R, RUREBRAELZAWIEES, REROMER
FEX JIS B0 1/2 128 5. REFBOHBRE%Z JIS
BEERICT B DICREHAEPOFHBBEZ JIS &
D2BEIZURDEREZIT- 12KER,  RZRVTY v ORK
NEIMEL BT, 22T, BREAORBRBREZT T
KEYTFVBT YEZY LADOBE, BIZBTHATHS
W FI YV OBEZH 2 EICLEDEREZITH 12
MR, VYR JISELRUBETREBLI. X, bR
$10.0pg TY ¥ D 0.2; pg HZHOBAEEICHAZ S Z &
MBTEl, KESHBEELTVWEIEHESBTOLED
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EEREIZELT100ug LTTHBDT, $XTORE
oL REREKEZAVWSIETLEORELRN
DR 2 &EMTER. X, eEZ 100pg LEEATY
BEBIOVTIZ, REMCBILKERTRET SV
Eizut.

3.7 BV ORINEELZTOBRY

suh, =y, EUH-70L4EDENRERN
1.0g 2 ¥ 5.0pug WML, 2-3 OOFRIEICHEVEE
LA MET-o2EE D) YORRKE 2 OFHBEMY %
Table 4 IZ7R3. ZO#R, B LT RTOLETY
VI3IZE 100% BIN S, D RSD b 2.5% LITER
WERENE M. £oT, ABER) YOESEERIM
BTHh2EMELBHRD) Y OEBHEE UTENTH S
EBbh5.

3.8 EMELERDOYCOERER
KEILL-T, SO L, —vrN, 8§, e
A% (JSS 683-2) RUBMESSL U EoN gk~
OALAEEFDY VEERL, ZFOKR% Table 5 IR
T. BMESBOBE, HlELoBRETE L -T2
A, BABHETEREENEOWRBES (JSS 683-2)
KOWTRBSEM@8ugg ' ITH LT, KETE 6.0ug
g ' EVHEBENBLINI. X, #-70LBEITD
WTRJIS EICESERGITVZNHORERZ B L
fz. JIS BIE Tty v A8BB-T) 7)) V8
BERAAEEYTcH 5. KEEIERFOLY) v 2REL
TWBIHEOVRAE TORENS T TH S DXL,
JIS BRIZRBHARE 10 5D 1 2HWMURET 5D TR
ENEL, FBERELRIV. FhoDlL2EZET S
& Table 5 ICEBHER B LIS —HULTWEEEDRN
5. BMEsOLARD) O RSD BSEVDIX, B
DY YHHBCEBEIERTRIGEVW D ERDNA

WiE, AR, HH : Be(OH), b5 #E/€) 7N Y BREBRCEERIC L 5EHESBHD P ER 573

5. REOLEEREH 15 bRREORIE L 0015
THY, FOEERE (n=10) O 6 FIZHEYTE%
VVOERFRET D&, 046pugg ' THo 1z,

D Lo#ERD» 5, SHESFOME) v OOBEEL
T U7z EDTA $£EKEBENRY Y o A2k o5k
M, BEEsaL, —vr N, R, RUOC#-7uLsstse
mOME) v OERIZH FZIFRBICGEATRETH B &
Doz,

ARELZFLOH YL DAEEN VW IEILAES
BB FERANI S Z B8R s S E B 2124tV 12
RV REFRRBIEIZICBHHBLE 4. )

1992 £ 9 A, HEXDLER
B4 ERITBVC—RE

X 73
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Spectrophotometric determination of trace amounts of phosphorus in high pur-
ity chromium, nickel, copper and iron-chromium alloy with molybdophosphate

blue after separation by beryllium hydroxide coprecipitation.

Toshiko ITAGaKI,

Mikio IsHIKURO and Kunio TAkADA (Institute for Materials Research, Tohoku University,
2-1-1, Katahira, Aoba-ku, Sendai-shi, Miyagi 980-77)

Trace amounts of phosphorus in high purity chromium, nickel, copper and iron-
chromium alloy were determined by molybdophosphate blue spectrophotometry after

separation by beryllium hydroxide coprecipitation.

The sample (1.0 g) was dissolved in

perchloric acid and the solution was heated until fumes formed. After matrix elements
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were masked with EDTA, the phosphorus was precipitated as BeNH4PO, with Be(OH),
in ammonia solution at pH 9.7£0.2. Then, the precipitate was dissolved in nitric acids
and perchloric acids mixture, finally, the phosphorus was colorimetrically determined
with the Molybdenum Blue method. The recovery of phosphorus determined in high
purity chromium by coprecipitation decreased with increasing pH of the solution on
formation of Cr-EDTA complex. However, since chromium colud be completely masked
under pH 2.7, phosphorus was quantitatively recovered. For the other metals, phospho-
rus was quantitatively recovered in the pH range from 1.5 to 5.0. The sample weight
used in both present method and the JIS method for determination of phosphorus in iron
and steel was 1.0 g. In JIS method, phosphorus in the sample were diluted to 1/10 and
determined. However, in present method, all phosphorus in the sample were
determined. Therefore, the limit of determination defined as the concentration equiva-
lent to six times the standard deviation of the blank value was 0.4s ug/g, and the lower
concentration of phosphorus could be determined.
(Received February 14, 1994)
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trace amount of phosphorus; separation by beryllium coprecipitation; molybdophosphate
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