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C,,H,NO, » LT, C:70.589% (70.39%), H :4.85%
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FRAFBEC B O WT AEERE > 1 ) v A TA F VIR
w 0.1 L1, UhFy v-KRBHKP T 20°C CfF-
7. HNA Dz 1x10-9M £ L, &+ F 5 v O
WL Sv/vI I S0V/vY T 2 T, HAbFFE OWEE
DENKECEINBOTRE AV, BIECHEEC LY
AV ORREEC BT DR R, Thby
SN D5 LTIRGE L. FofER% Table 1 125 U7,

Table I Acid dissociation constant of HNA
Dioxane (v/v%) pKi pK2 pK3
of <0 9.03 12.1
5 <0 9.18 12.6
10 <0.3 9.35 13.1

20 9.67
30 <0.5 10.12 >13.5

50 10.62

T Extrapolated value (20°C, n 0.1)
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Fig. 1 Absorption spectra of palladium(II) com-
plex of HNA in chloroform
HNA : 1.0 10-2 M; Zephiramine : 5.0 10-3 M; Pd :
(1) 60pg, (2) 40pg, (3) 0; Reference: (1), (2) Rea-
gent blank, (3) chloroform
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Fig. 2 Effect of pH on absorbance

HNA : 1.0x10-2M; Zephiramine : 5.0 10-3 M; Pd : 47
18; Reference : Reagent blank; Wavelength : 402 nm
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LRI DBRRBCH Z ENTER. B, T v A 0.6
fix, GREEOIMERE, R, BEEMOBK, L L
F5HE EATE LA, HKAEOEEM:E & T EHE = sl (1)
TS L, BB A TR RIS PO T
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E 0.4
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reuak L Ao HNA o@EE s BEE HfY g 0.3F
Fig. 3 R L. 250w A 47pg LT, €7 4 -
53 vE AR XL XLy v eAL s o HNA £ o2b
OYEEEN 15x 1073 M [l ETi3E —&E D BKE &RT
N, ¥ 493 vekERELE 1x103M DT 0.1}
EOBKENE LT, (2) H*—’”*’/*
11 | | 1
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0.5~ n Concentration of zephiramine, X103 M
Fig. 4 Effect of zephiramine concentration on
0.4+ absorbance
@ HNA : 1.0x10-2M; Pd: (1) 54pg, (2) 0; Reference:
g 0.3 (1) Reagent blank, (2) chloroform
(=3
2 02 Sy 2 AR TR B L D 1.2% k&<, 20: 1
DEFET 4.6% K&k 5.
0.1
4.7 HHBEDORR
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Fig. 3 Effect of HNA concentration on absorbance Table 2055 Lz, = ABREEEN K E L, KiE D5
Pd : 47 ug; pH : 4.0; Zephiramine : (1) 5.0x10-3 M, e . : e iy
(2) 0; Shaking time : 40 min; Reference : Reagent %ﬁﬁ)zg" 7::‘!‘1_?‘1’ 7w BRI AT jﬁaﬂjl&l}& L”Cﬁ%f
blank BAb.
45 B4 SIVREOER Table 2 Effect of organic solvent on molar
KEFDET7 4 5 3 VORE LBIEOBFRY Fig. 4 absorption coefficient of palladium
KR LT €7 45§ VORES (1~10) x 1073 M O (ID-FINA complex
BT —EORKELRTY, hil LoBEs Solvent é;l:) (xios Shaking time
L RRERBRD DI 2T 0 < Te D T PR M Chloroform 402 10.1 40
5. 402 10.1 110
Benzene 403 8.6 20
Butyl acetate 403 6.9 60
4.6 *#Et’ﬁﬁ#ﬁ@ﬁiﬂtt@ﬁﬁ Pentyl acetate 403 6.2 60
R Xylene 405 4.8 60
MR ORI & 7 7 7 Akor 2 OERULARHESC R Totuene 404 4.9 60
ETREY BN 7 e ek AHO Y Bk Methyl isobutyl ketone 403 6.0 60
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Fig. 5 Effect of shaking time

HNA : 1.0x10-2M; Pd : 54 pg; Zephiramine : (1) 5.0
x 1073 M, (2)~(5) 0; pH : (1), (2), (1), (5) 4.0, (3)
0.5 N H,SO4; Solvent : (1)~(3) Chloroform, (4)

Benzene, (5) Butyl acetate; Reference : Reagent blank

4.9 BREBRBUBE

HEABRIFIC X o TR Lic MBI X B 20
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Table 3 Molar absorption coefficients of palladium
(II) complexes of salicylaldoximes

Reagents 'E’I’]‘r’;x) (x 150_3)
Salicylaldoxime 377 7.0
5-Bromo-salicylaldoxime 385 6.4
5-Chloro-salicylaldoxime 385 6.6
3 Methoxy-salicylaldoxime 375 5.6
3-Nitro-salicylaldoxime 352 5.6
o-Hydroxy acetophenoxime 362 6.5
2-Hydroxy propiophenoxime 363 6.5
2-Hydroxy-1-naphthaldoxime (HNA) 402 10.1

Solvent : Chloroform; pH :4.0

410 HES A DEE

AT U L 26.6pg I, FELEA 4 v RHE IR
BIFL, <920 A0EREICIIETHEL TR, +0
Fiff% Table 4 wiiLiz. KD pH % 4 it L
MET 5 L% DEBA 4 vMFETS. v 7170
FPEVLERAGDLEE, 7rriblaichiZhsy 4
@D, ex<=2 ), »F:vadl), =90 (1), 4
AD, $&dAD, AHAL, <vwy v AD), =, & (D),
$a (D, ~oowa(V) RUES D 13 1 N BEBEg
Tk HNA LRI, 509 a0 EBY HEL
e, A Ay aA D) g 100pg LI ERO=Y 75+
(VD) % 150pg DIEGETS L FoMER4FS, i
WA, WA A Y ROBEERA 4 ik 0.5M &
EEOIIFR PR, | M U L35 L g omes
ET 5.

411 HhiHSE DAL

A ST SO EE A 1T L - T s
7z. Fig. 6 REhAL51c <52 w Al HNA 13
102 THE LTS S HEE SR, X, EAER T -
THRRE L7ch, @G ENE Hhr.

4012 FEEOWE

AR A AN a1 ] SHIEREOBEITERE, <5
v oADK, HNA O, <5 0w a (l) gk
ARMEEY LD LR ELABEL L, FoBEEE
FYVFATHEE Y AODPE L [AETKRD L 5 0Ly
bhs.

Structural formula of palladium (IT)-HNA complex
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0ol 1) T. G. Pearson : Fresenius’ Z. Anal. Chem., 112,
) 179 (1938).
2) J. F. Flagg, N. H. Furman : Ind. Eng. Chem.,
Anal. Ed., 12, 529 (1940).
0.1 3) H. Holzer : Fresenius’ Z. Anal. Chem., 95, 932
(1933) .
I | | | 4) G. Gorbach, F. Pohl : Mikrochemie, 38, 258
% 0.2 0.4 0.6 0.3 1.0 (1951).
[Pd]/([Pd] + [HNAD) 5) 27 Hl.?)?ém(c;r;s;r;, H. M. Burnett : Anal. Chem.,
Fig. 6 Continuons variation method 6) H. C. Eshelman, J. A. Dean : Anal. Chem.,
_ g N . 33, 1339 (1961).
[Pd]4+[HNAJ=4.0x10-4M; [ZephiramineJyq=5.0x
10‘3]M; Acid]ity o :PIN st(j):l; Wave. 7) H..C. Eshelman, J. Dyer, J. Armentor : Anal.
length : (1) 402nm, (2) 410 nm Chim. Acta, 32, 411 (1965).
8) K. Burger, 1. Egyed : J. Inorg. Nucl. Chem.,
. 27, 2361 (1965).
Table 4 Effect of diverse ions on the 9) W. M. MacNevin, O. H. Kriege : Anal. Chem.,
determination of palladium 27, 535 (1955).
10) K. Burger : “Organic Reagents in Metal Ana-
Ton Added Pd found (ug) lysis”, p. 89 (1973). (Pergamon Press, Ox-
(mg) I'N H,S0, pH 4.0 ford) .
Ag(D) 0.5 27.0 29.7 11) EHCRLEEsMTREEESEFE « "“HRICHILE
Au(III) 0.5 27.0 47.3 HH7, 4%, p. 291 (1975), (JRSmmiRg).
Bi(11I) 0.5 26.7 27.0 +
Cd(1I) 0.5 26.6 2.7
Co(Il) 0.5 26.7 26.7 Extraction spectrophotometric determination
Cu(1l) 0.1 26.8 30.5 of palladium with 2-hydroxy-1-naphthaldoxime.
0.5 27.3 Katsuya Uesucr* and Shigeroku  YAMAGUCHI**
Fe(IT) 0.5 26.8 27.4 (*Himeji Institute of Technology, 2167, Shosha,
Fe(ID 0.05 %6.6 o7 Himeji-shi, Hyogo; **Himeji Junior College, Shinza-
He(IT) gig zg; 2.8 ike-Honmachi, Himeji-shi, Hyogo)'
-0y 0.5 27 0 6.7 A method for the solvent ex.tracnon—spcctrophotome-
Mn(1I) 0.5 26.8 2.9 tric determination of palladium with 2-hydroxy-1-
Mo(VID) 0.1 26.7 35.9 naphthaldoxime (HNA) has been studied. The acid
0.5 30.2 dissociation constants of HNA determined spectro-
Ni(II) 0.1 26.8 42.3 photometrically at 20°C and at p=0.1 were pK,;<0,
0.5 27.4 pK,=9.03 and pK;=12.1. In acidic solutions, palla-
Os(11D) 0.05 2.8 38.1 dium(I1) reacts with HNA to form a complex which
0.5 30.0 can be extracted into chloroform. The absorption
Ph(ID) 0.5 26.8 2.8 maximum of palladium complex in chloroform is
Pr(dv) 0.5 .7 33.0 found at 402nm with apparent molar absorption
i&g;g g.?)s ;(75.; i;'g coefficient of 1.0x 1041 mol-*cm-1, The complex can
0.5 27 0 ) be quantitatively extracted with chloroform from 0.1
V(Vv) 0.5 2.9 2.8 to 6 N sulfuric acid solution but it can not be ex-
Zn(Il) 0.5 2.7 2.5 tracted from alkaline solution. Beer’s law is confirmed

over a range of 0~100pg of palladium in 10ml of
chloroform, the sensitivity being 9.7x10-3pug Pd/cm?
for 0.001 absorbance. For 53.0 pg of palladium the
5 £ 2 standard deviation and the coefficient of variation of

the absorbances of 9 runs are 0.0067 and 1.34%,

H Y FLTA N aFEEAEO HNA XYL -35 2 respectively, The mole ratio of palladium to HNA

Pd taken : 26.6 pg
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in the complex extracted in chloroform is found to
be 1 to 2, The recommended procedure is as follows:
transfer the sample solution containing up to 100 pg
of palladium to a 50 ml-separatory funnel. Add 2 ml
of 0.05M zephiramine solution and 10ml of 2N
sulfuric acid, dilute with water to about 20 ml
(finally adjust the acidity of the solution to 1 N with
sulfuric acid). Then add 10 ml of a 0.01 M chloro-
form solution of HNA, shake vigorously for 10 min,
and separate the organic phase. Remove a little
turbidity in the organic phase by the centrifugation-
treatment. Then transfer the organic extract into a

Rz EE, R 2-e Fex -1 7 b7 AN 2T A5 35T AOHMBBREREER 273

lcm cell and measure the absorbance at 402 nm
against the reagent blank. Molybdenum (VI) and
osmium (IIT) seriously interfere with the determination

of palladium.
(Received Aug. 25, 1978)
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