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BEMHRECTH L 7ROV (N-Z bO Y 722k FOX I VT 2 V7 v EZT L)Y, TR pH

M TCEBOESBA 4 VELELREERLZIERTAEIKEB LT VI =Y AN RT 7 T 4(111) %
HPLC CEB U7z, BERICAY AFL v REAMERE S VERTA LA T A (P 6.0 mmX150
mm) %, BEE®RIZT £ b= b)Y Iv-K (98/2, v/v) ZFEHT S EICEY, pH 2.5 ORISER CHHR
ULIe7n I=9 A(IID KO 0 A(II1) 7 Nu v ks, RE»rOBESBIFCoBETRB TS 2. BRE
1L 50~1000ngem > OWMEREA CEHREERL, TNV I =7 A(IID), 70 A () ORRHERFEIE 0.27
ngem™ 3, 0.47ngem™ 2 T, BE 50ng cm” P A TKO LHAMBREREILZENEN 5.6%, 2.1% TdH-
fz. X, FEEZEFRHIUCHALZE S, BRECKHEHRICLSEREE B ULERPB LN,

1 45

BEFHTOEBOAEE Uik & 0 BOOEE
&Y, AAS?, BHOHEY nEBHLLNTNS W,
HETE, K<ERLTWVWS HPLC AW CEER%Z
BREBEEAE LTHEBEERL, MENCEREZERY
BHESBAICITORS EDICE->TE12Y™®. HPLC
EICRBROOFEBBRESRETH B L, BHHRDH
HEORKZEES 2 BAIGT 5 L TE 52 &, R
R OSHERSEENEN L EDRIAMHS. &
®D &A% HPLC 2RIH L HRHAIREL TIC, 8-V
FEYRY, VFAANSA—FRD EDFL— b
REZ2HOWVERBOERAMGZ<REINTND. £
2T, BEMHAETH S 7 R v MRV pH FHET
50 EHLL LOSBA A v ELE LSRR REIC
R L, 07 R0y &EmEED T IVIBLRED B
KExNEWVWIHIEKHEALT, 7XuryzdL— b3
EUTTNMI=YA(INN), 7aA(III)® HPLG 2 &
LRI EREFT-12. B, EXH~OIHEE LTI
Ky Y TNHEDOT L I=y A1), Z7as(lIl)OER
TV, BIEEEE'O Lo ZT - 1.
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2.1 & X
T = AT EERKY(1X1072 M) : EKIEL

* BICHRAFHETFRICALFER - 223 #Z)IIER
HEILXAE 3-14-1

TNIZ b (AEHFETIE) 0.15g 2 Z&BKICIERL
T 50cm® & U 7.

7 u 4 (1) ERER (1X1072 M) : (L7 T L5k
¥ (FEM3E T %) 030g 2 KEKICHEML T 50 cm’®
U7

7 RUVEKR (8X1072 M) 7 Ra v (FJEHZE
T%) 052g #FHKICHEBL T 50cm® & LT

EEK(pH 25):01M 7 TV B+ bY 7 LB
0.1 M EMEZHV .

EE W (pH 4.0, 5.0)'0 0.1 M EEBE S ~ U V7 LB
0.1 M B Z W 7.

EEB(pH 7.0) : 1/30M ) Y B ZKFEH ) U LIEHK-
1/30M V) Y BAFE T )Y LERZRVI.

EEBK(pH 8.5)' : 0.2 M LT ¥ = AVEH-0.2
M7 vEZTAEROL.

FOMOREE BT TN B THIRERMNZ ZDOTE
FAL. 722U, HPLC OESIE HPLC & (BIR1{L
F)YEHW.

2.2 & ik ,

2a< b2 57 : Yanaco L-4000W K~ 7'& BASHK
8] Model VL-614 4 ¥ Y =27 ¥— (W—7HE 100
mm?) K * Shodex M-315 A BAKXEEFZH WO TH
U7,

HTh:R)AFLYRBKEBRE S VEFTLTALL
Shodex RSpak DS-613 (P4%E 6.0 mmX 150 mm) % FI\)
1z, B 1.4cm® min” P IZERE L.
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ZDiE, pH OREICIIHREBRK TES D IM-20E
RFII9NA+ Vv BEHE, /7 L2BEORHMICITHER
ML E DO 1= 7 — v UC-65 BUERIE %A, X, &
NEEHIBAS O UVIDEC-1 2FH L. Vi
lem H3ELIVE RO

2+3 EUHEERBL & M RME

7 Ra v pREEE, BERFHEHAT 001 M &84 4+
VKB 10cm® & 0.08 M 7 X0 v KB 10cm?® %18
&L, .1M 7 8+ b)Y ABK-01M HEREEE
B 10cm® T pH 2.5 ICHB L, KB (EiE) 1 BE»
FEETEL. Cho20mBHIBL, Z7uakiba
30em® Z 1A TH 30 MRV RY, WH%298L, 70
ORIVLAHEZEIROH Uz, BIZ, ootk siBhok
RIGD 7 N0 v RBRESTEH12HI2,01MT7 ¥ E=T K-
0.IMIBILT &= £EEW (pH8.5) 120cm® T2
TRV LABERSR L. F0%, soukiafire
RE@Esgsl litk-TrRuryeBiEEE2Er. -
BERAMFDO7Xa ik, —BICZHMoOLEICIE 2 5
T, ZMOEBICIE 3 S FREMNT A EEZ LR
%0, ERCICH - CRERICHEBNS <HFEET S 10 &
BDEEA A ~ {Fe(I11), Cr(III), AI(III), Ga(IIl),
In (I1T), Ni(II), Zn(II), Co(Il), Cu(II), Mn (II)}
Do RO YR ETENL T.

3 KRMORRE

3+1 HPLC B@E&otkEt

AT L, HEOIREY 2 ER L TEFEE SR ODS
M7 LEBIRUNE. ZOE, 7P L-2 4%
S —=-KD 3 B ROBEETT VI =7 A R
U L(II)DOEEDOY — 7 NERIFIZHEEI Nz s, 8
(II1), $W(I1), HESA(ID), = v # L (I1), /5L b
(I, < v #H (), F) A1), 4> Y7 L(111)
DIFEDE— 7 3B N> 2. Thid, ODS D
BHEDPRKE WIS 7 XU v BN ODS IS RLRE
SN, BABBLLLIEICERTALDEEZZ SN S,
2T, ODS LVREBEHDO/NS VKR ZAF L > RiBEk
MEE TV EFRTALK RSpak 17 LAZH V. T+
b= bIW-XF )= N-KFA, TELr=bY -V
OXx8y-KRBEEBLDBEHEEHO TR L&
R, TEbr=rY IV 100% 2HEHLZBE, 7Lz
v A (IID), 7 a4 (II1), $(II1), # Y 7 A (1) D
Y- PBflah, HiZ, TVIZ9A(ID), 7ai
(IMMIETA4 ) v 7L BRVWBHFEY -7 2R U1, L
U, RSpak A7 AZzfRHLIEEE, TVI=T A
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Fig. 1 Chromatogram of metal-Cupferron com-
plexes
Al-1 : bis-Cupferron-aluminium(III) complex ; Al-
2 : tris-Cupferron-aluminium(IIT) complex; Cr:

chromium(III)-Cupferron complex; Eluent : ace-
tonitrile (100%, V.) ; Column : RSpak DS-613
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Absorption spectra of aluminium(III)-Cup-
ferron complexes

Al-1: bis-complex ; Al-2 : tris-complex; Ligand :
Cupferron ; ------ Al-1,—— Al-2, - - - ligand

(MDY —27 552 KBN, ODS # 5 b&Rix- 12258
ALz, ThesDE—2713 70 v h5 2 SFRAL
LD (Al-1) &, 3 TFENMULZLED (AlI-2) DY —
7THBHEHERAEINS (3-2B8). Fig. 1 ICXRIF
¥—7%R9 Al-1, Al-2 RO'7 a4 (111) O RIE 75 &
Uv S LERLI. ZMMOEET 2 5 FEALU
EEREIAT VBV ER - TWA LY, BEHES
ThI VS —BBA & v R USSP EER 2B U 5.
ZFD12H, ODS /7 AT 2 3 FRNMOEESEE Y
T/ -VEIZREBL, ¥—IrRhAEr-1bDEEL
H5NB. £>T, # 7L RSpak h 7 LZFEHL /.
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X, RHEERIZ TV I =Y A1), 7as(1)EED
BRBNEREZRE L 277 nm WKRE Lz (Fig. 28
). BiZ, " LBENEROBPE, -5 7
O—-KN&Ega20, YT LBEEZEb3 gLz, £
DRER, 50°C 1P NTTu— FODLEWRIFRE—7
BN, RBOSREUTTAROBRNRAML 2 E
RLTHZ7LEER 50°C & LTz,

3«2 RUCERETZI I = L () EEOERES

ARBFORIGBKD pH b0V TLrI=T A
(I §EtkD 7 u~< b 75 4 LT 2 K(AI-1, AlI-2)D
Y- pBhz. 2O 2KDE—-272ZNZENGTEUE
WU, BFARY FVROTHEMNIC L0 SRS OFEE
2fT-o7z. Fig. 212 Al-l KU AlI-2 27k b= hHY
WICTARRL, WMPMEES 58X107°M OBEICHAR L
RIBBROBTANRY PIVERLUIZ. Al-l, Al-2 DK
BN EOME I FEF—HL, BENTFORABRNERD
NBEEIZRE-S> T,

X, EhEZNOENBFREOHIZ2:3 LaoT.
CORBRETESIOER (Al-1 : EBRE C=44.52,
H=3.68, N=17.65%, 51 Effl Al{(CsHsN,0,),CICH;CN,
C=4452, H=3.47, N=1854% ; Al-2 : £EE C=
49.84, H=4.40, N=19.51% , & & {f Al (C¢HsN,O,)s,
C=49.32, H=3.45, N=19.17%) £ 0, Al-1 R U Al-2
BEhZhosRXuvh 2 oFEMLU - ZREERE 3
SR =ZRAEETH B EFEEL 2.

Fig. 3 137 Xu Y &B#EEOHABII BV T—RICfED
NTW5 pH 5.5 ORIGHEKICH T 5 RICKRE & 7V 3
—y A(IDEEOEREEOREKERY. 4B, pH
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Fig. 3 Dependece of the production ratio of bis-

complex (Al-1) to tris-complex (Al-2) on
reaction period at pH 5.5 of reaction solu-
tion

HRE, &a, #HE, A HPLC IZL 5 AL(IIL) BU Cr(111) $EOSHES 333

PIAiE 2-3 SRS SRA TR AT 0. SEEITRL
ERSIEE, suv 7T A BICEHAS KRR
(Al-1), =ReHAr8Ek (Al-2) DE¥E— 7 EEA2K®,
Al-1/A1-2 CEH UL HDTH S, Fig. 3 &0 RIGKR
WEL 55120 -> TERBIEPED U, ZRAsEEDL
KT HEEHPBIMLTHWEZENSNIEB. FLT, §1
HETOZOEREEIBEREDH 5 —EMEISEL .
-7, RIGEEIE 1 e Lz, X, RIGREIZD
VT, ERK 50°C LIF ¢l sEE O LR &1 3 3R
ftLznEns 2 EE2RRELLOT, RIGBERIERE
L.

3.3 RISRAD pH E7II =9 L (1) $EFDERK
&

Fig. 4 124%, RIGKERT 1| RIS B 5 RSB O pH
IEBTNI = A(NDSEEOEREEGDELZRL
A :

X, #FOoEHFIE 2-3 LRBELEHFETIT-. T
V3= A(I)E pH 2~9 OFEB T 7 Nu v LK%
s ascspsmonhTng®. ULaL, Fig 4 &
v, pH M/NE 5B - T ZREEAERUICL
<70, pH25 TSR ZRMEEXKDOHERT S C
EWFrots. TOEBAELT, pHERTHE, T
WIZYA(IDDAY Y I —BEA Ay ELTKEAX
VHORMULR TS, 7TV 25T TR
PURSEEPERT 2 bDEEZOLNS.
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Fig. 4 Plots of the production ratio of Al-1 to Al-2

against the pH of reaction solution for 1 h of
reaction period

Cupferron concentration : 0.08 M ; Aluminium(III)
concentration : 0.08 M
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KL ERRIC pH 2~9 OB THEMSTER I L. 0
MR, 70 La(1D#KiE ODS XU RSpak Dilih 7 4
BWT I KO- 0a%k5%, &2 7an(111)
DO_RNSEERSBTFELIZELTSH, T Iy A1)
DRNEEERERBICH Y v ¥ —B A 4 v B EEh T
REEL, BEYS ) —VEIIREBTLZENEZ HN
5. fE-T, ODS AT LICBVWTHHY — 7 HEH X
nizz a s (1) OFEERE = RNEETH S Hkxh
%.

DEo®Er &0, pH25 ORIGBERTT LI = A
(D EO 70 L(1I1) 7 Ra v §EREERT 52 &0k
2T, TENENO=ZRNEEXKDOHEBL LM TETL.
Tabb, RIGBERO pH # 2.5, RIGER% 1 KR,
RICEREA2FRICLTTIVI =9 A(IID), 79 A(IID)
s NRu VR EERTAIET, sav b T A EICE
NENWBE—DY -V 2BHIENTEI. 5T, Th
S5ORFZHOCTEAMOEEVSHRFCE 5.

34 BREBHOEX
Bifso@rgontz7rizmya(IDRY 70l
(IIDOEBZFTH12HIT, THWIZ L), 7OA
(D PRBICHESNHBHEEBORI L. 20
AR, RIFFER, DME(R) S ERAERT S E, K%
2% BIMU 27t b=k Yn-7k(98/2, v/v)(R.=1.22)
PROBETH -2, RBRIEFROBEERA}IC L, 2-3
OFETHRE LTI = 4(1D), Z7ai(IID) 7~
O VIR E SRR L b o2 FHL 2. M, ch
HOEHYHE, R ru~v ST LLk0ERLY—7
fEE 70y b3 5L TREBEERLIZ. T3z
7 L (1I1), 79 4(II1) & 50~1000 ng cm ™2 O & B
THRAZBLBFLEBZE 2>, RHEBERIZ, X—2
AV 74X ($§205X107* AU) D 2 %5 ($/N=2)
TKROHBE, TVIZTANA 027ngem ™3, 70
L(I) A5 047ng ecm™ 2 TH Y, 7L —Lh AAS TOR
HBRFDOXHE {7V 3= AL(II1) 20ngem™ 3} 7 1
L(III) 0.3ngem *2 EHERLTT IV I =7 AT IX
BVWREZRT ZEPERaIN. X, BE 50ngem ™3
LTSRS 1 AHIHERERZL TV I =7 A(111) 5.6%,
saL(II) 2.1% TH-1-.

3.5 [EYRFE

JRFBRICHD TV 2 = £(111), 79 (111 EREYE
W (1000pgem ) #FZ N FN 1em® $OERMICHY,
FNEZEBKRTEFNEN 100 fEICHFRU . 2 OB 1
cm® % 0.IM 7 TV ) U ABEHK-0.1 M EREEE
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Table 1 Recovery of aluminium (III)- and chro-
mium (IIT)-Cupferron complexes
Calculated/ Found/ o
Sample ng cm ™ ng cm ™ Recovery, %
Al (I11I) 10.0 10.7 107+7.58
Cr (III) 10.0 10.6 106 +£3.47

Analytical results were an average of n=3.

Table 2 Analytical results on Al (III) in river wa-

ter samples by HPLC and spectro-
photometry
Al (III)/pg cm 3
Sample
HPLC Spec.'

A 2.50 242
B 2.76 2.50
C 247 2.29

t Extraction/spectrophotometric method

¥ 10cm® TpH % 25 ICHEL, 0.08M 7 X1 v iRK
5em® ZMA TV =7 A(IID), Z7ais(II)ZRa v
FEEErERIE. BIZ, st E%x 2-3 L EEE
DFFEI LKL, 20, BBHEERK 10cm® TF
RUBRBROBE&HEICHE L T HPLC THMEZITV
BEUXEREZKRo 72, 2 OENE = HMHITOBE TEL,
Table 1 {Z/R U7z, Table 1 £V 7V 3= AL RY
270 L (I ORI F 100% TH-12. - T,
KEZPH L CEABOER ZA#12.

4 HaABADIGH

EHZBANDICHE UT, FlkY Y TVOERERAS
foo FINZKAY v TR B (s At X A& 44r)
TEHHR Uz, B2 5 1~3m Hifs OkEH 2m) TH >
TV TETY, FIKOKEE 22.5°C, pH7.3 TH
¥ ¥ 7Vid Advantec RERFM (5C) 2HNT
W5 158 UM KIZED R E L7288, 045um A V75
v 7 4 WVF— (Advantec) ZFAVTIHFR L. FO
%, ¥ 7 10cm® & EREICERILL, 2-3 &REExE
ka2 /R, ML HPLC oW %T-7. X, K
BOIODIIRRETHH8-F /) /- (FFV V)
BN HEER Y 7 2 2 VAN FIREEIC
FAEBLHE TITo 1. A F 3 VBN ERE I
pH 55 OIERHPTT NI =T AU EAF Y ¥ &2 KRIE
S HEMEKES, ZO#EE pHIO T/ OOKR LA
KR LU, ®E 390nm 2B VWTRE, TEBAETOLO
THbd. VI NWANMNAY FR}KEEILZ O L

- 1z,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

B X

(III) #8IbLTHE 7 A(VD)H pH 1.0 DBEKRF T
T7 2z NVANNAY FERIGL, BHE 540 nm IZIRIN %
BotaMEERT 52 L2 FHT 5. HPLC 7 u—<
NI T o bk, FKY Y TR oORTEMECHSH
BYEOY -7 pBBlans, TLVIZT ALK
C7usn(lloE—7 S0BEBEHT B 120, TV
ZoA(NIHRGZ7a A (IO — 212843 585%E, +
BrREOEBIRhEL ST, X, HOEEA A Vi
L BEEY LH» 512, Table 2 127 L 2 HIZTTOEBIK
FDOWMETHY, Table 1 DENRZHOTHIELIT-
tz. BEEBZRUY Y TNV ERAENEERDO 0E-T
EFBUNERT, WERBRO—HERLTWVS. X, &
NSDOEEFANAFOTIVI =Y L0 —RIBE&H
RS otz £h, 70 A(IIINHIODVWTiIdREHIN
F, Y7o a sl 3BRHEBERLTTH - 12
LOEEZILHNS.

DD &z, ZBEBRECELEDHEFICE T 5
BEBOFEDEFRTHHEELLNS.
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Separation and determination of aluminium(III)-
and chromium(III)-Cupferron complexes by HPLC.
Masaru SarroH, Kenji Furuva, Hidenari Inoue and Tsuneo
Shiral (Department of Applied Chemistry, Faculty of Sci-
ence and Technology, Keio University, 3-14-1, Hiyoshi,
Kohoku-ku, Yokohama-shi, Kanagawa 223)

A simple and rapid method was established for the
separation and determination of aluminium(III) and
chromium(III) complexes of Cupferron (N-nitrosophenyl-
hydroxylamine ammonium salt). The aluminium(III)
and chromium(III) complexes were precipitated at pH
2.5 from the reaction mixture of each metal ion and Cup-
ferron solution. Chromatographic separation could be
achieved by a polystyrene column (6.0 mm i.d. X150 mm
length) with acetonitrile-water (98/2, v/v) as eluent.
The calibration curves for the aluminium(III) and chro-
mium(III) complexes were linear in the concentration
range of 50~1000ngcm >, The detection limit for alu-
minium(III) and chromium(III) was 0.27 ng cm” ? and
0.47ng cm ™~ 2 with a relative standard deviation of 5.6%
and 2.1% at a concentration level of 50 ngcm” 2,
respectively. The recovery of aluminium(III) and chro-
mium(III) was 107% and 106% , respectively. By this
method, aluminium(III) and chromium(III) in river wa-
ter samples could be determined without any pretreatment
processes and the analytical results almost agreed with
those of the conventional spectrophotometric method.
Thus the HPLC method proposed here can be applied to
the analysis of environmental samples.

(Received December 17, 1988)
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