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curve was linear over the range of 0.05 to 1 ppb lead,
and the error was 89 at 0.5 ppb lead, although the
interferences of coexisting elements were larger com-
pared with the cases using an HMDE.

(Received Jan. 31, 1977)
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Absorption spectra of GDS in 609, DMF-

water mixture

pH : (1) 6.3, (2) 10.9, (3) 13.1;
10-5 M
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2 Absorption spectra of GDS and GDS com-

plexes

600 650
Fig.

[ML]=3.7x10-5 M; PdL(l) in 60% DMF-water

mixture (pH 4) NiL(2), CdL(3), ZnL(4) and GuL
(5) in DMF; [GDS]=1.8x10-5 M; H,;L(6) in
DMF and (7) in 60% DMF-water mixture (pH 3.5)
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THRT. /8500 AEKRERE&RE L LHEOBIRD
VAR BRI K 2 OO TH 5. Ik, /85
oY AEEMRIE, ftho BRI A RE 72 TR W ARBUT R R
I BRI A FE .

Table 1 Spectral data of GDS complexes

GDS Amax Nm (ex103)
complex In DMF In 609% DMF-water mixture
Niz+ 413 (12.0) 405 (12.0)

pdz+ - 385 (13.0)

— 600 (2.5)

Cu2* 498 (6.8) 485 (6.7)

Zn2* 455 (12.0) 433 (13.0)

Cdz2+ 447 (12.0) 427 (13.0)

=94, $-GDS §&tko DMF BB E U5 00

LERD 609% DMF-KIREHEOEMAIT 10 ABLE
PBE THo7lohs, HBEMEVH K I D LEko DMF &
WD B AEIHERER> LR CRE LT
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Ik, 8T YADRTHE, RECHLTEEA A4 Uik
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Fig. 3 pH-absorbance curves in 609, DMF-water
mixture

(1) Pd2* (405nm) 4.5x10-5M; (2) Cu?* (485nm)
4.5%10-5 M; (3) Ni2* (405nm) 4.0x10-5M; (4)
Cd2+* (430nm) 4.4x10°5M; (5) Zn?* (430 nm) 3.9
x10-5 M

4.5 FEMRISICHT S EDTA OER

BEBA F L OBRIRNERDOWRERLZ BT 5720,
EDTA 347 Tick\F 5 M EE % -7z, Table 2
BT, (A) 134&E-EDTA ko miklz GDS #
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Table 2 The complexation properties of GDS in the presence of EDTA'

Metal ions Niz+ Pdz+ Cuz+ Zn2* Cdz+

Pd-GDS Cu-EDTA Zn-EDTA Cd-EDTA
Pd-GDS Cu-GDS Zn-EDTA Cd-EDTA

Ni EDTA
Ni GDS

(A) M(EDTA)+GDS
(B) M(GDS)+EDTA

[GDS]=3.0x10-5 M; [EDTAT-=3.0x10-5 M;
Zn2* and Cd2* (at 10.5);

Reaction time : four hours;

MAF2bDTH Y, 509 872100 GDS §hfkz 4K
T5. Zhicxt LT, (B) 131&E-GDS ko
EDTA Zipz7-b0THD, ZOHEHFWTE=v i,
T oY AR RN GDS iRk 0 ERKRDS. E-T,
(A) OEAEICX Y5 oY AT % BIRIIC GDS
EETAHZEBAETHS. Fig, = v v (405nm),
5 2w n (600nm) K U$R (485nm)-GDS EHKDIR
WHEAEEST IR TW5S 2 E2FIAThE, 2h
LEWEORRIZEC X2 SBEOEREA & OFRFE
ELARETH A .

46 GDS [ LB1RFCHL(I) OBRXKETER

M Eo &Rt oFE, GDS 2,85 v A (1)
OBIRERIC IS TE 5 WRES AL 7t 72D
T, DTRERDDOEE LRI L.

40601 SERIEHE  O0~5lpg /¢35 o a(1l) 24
ForEme 10ml 2420, 0.1 M EDTA /kpdk 0.5ml %
fnzC 10 SRKE 3 5. kv T 5x10-8M GDS-
DMF 7% 10 ml, DMF 4ml B 5M BEEES/KIAR
0.5ml #hnzC pH 2~4 L, /KT 4L&HESY 25ml
L LT 20 HRIKE 5. _kitiEtEhc, GDS-DMF
‘ot iz 10ml o DMF %inx, fblixlRlfkic L
TR LU~ By 2 S E L, 347nm XX 600nm 2k

[M2+]=2.0x10-5 M;
¥ In 60% DMF-water mixture

pH condition : Ni2* and Cu?* (at 7.5); Pd2+ (at 3.5);

600nm T € )LENARE (I mol-t cm-1) X 2.5x103
TdHY, 347om TOEPRCESL BRED BIZ2 S
oy b L7z BB 2 5 TR Lc RENT 0 2 L BefRE
(co—epaL)* 1 4.2X104 ThH T, BEIE 0.001 okt
T5EE (pg Pd2+ cm~?) j3Xh L 0.042 (600nm)
Ko 0.0025 (347nm) T& - 7-.

WIEEEDKED IR LEEEZMS 720, 709 4 25.5
pg D 5 EEIE Liz. L OE, FH{EIZ, 347nm
T 25.6pg, 600nm T 25.3pg THY, FOLEERE
Eehth 0.6% RO 4.4% ThHoiz.

406e4 HEFEEMA T OBKRE Table 3 [ZR7 X
S, TAVHVERA S, Toh)LEEBA A,
< A A, a,ruu I, = I, gHAD),
A (M), » KT v A (ID), $8(10), 703 =9 A (11D),
HYywadI), 4 oy adll), =y 7570V) &
U525 (VD 13, Wihd 1000pg/25 ml T
HE Liswy. REOBKE OB ZHIET 5 HETHE,
(D), ~Fowa(V), 2XAL), AV), FUA), K
SR, B&AD RUSAI) BiETS. chicxl
T, 600nm ZHE|FHRECHBVNREEALIESY 525

Table 3 Effect of diverse ions)

Measured at 347 nm Measured at 600 nm

Metal —
Pd found®

5 B&%E%E“E?E)' ions Iggtadl ion H I\‘;Iéetgl (ion Pd (foundb)
1:6:2 EREMORE  TUEC X SBREHE R, added b)) 20l Gp) )
o ; . e Ag' 10.8 2.4 500 25.8
ﬁ), ALy RN ¢ pH 1~9.5 W T GDS &}EE_HJ‘J Hg2* 20.1 34.5 500 25.6
WRIGL, 1] ERE2AERT 52 ERELMER 7. E”a‘ 19.5 2.5 ig ;Zg
ed+ .
Ry 25.5ug ERY 4-6-1 OEBEICHE - T RBE Fez+ 30.0 2.0 1000 24.6
_ e 10 VO, * 50.0 2.3 1000 24.2
S, LTOWIEED RGZEILE P70 LORR oo 0.0 23 1000 v 9
SEURNCERBNCEE L, LOBXEE, 4R E Sni+ 100.0 25.3 1000 25.0

—ETH o7, ABETKE, 600nm 2 ki 5 YR % H)
ETHHEECE, PEA S UOBREICE L TRERES
EEE L, 347/nm tkF5 BXEORSE FIFET 55
STy, 2x10-5M ¢ Li-.

4e6e3 RERUHE 5o Aak 0~Slug &l
BwEHV, 461 R BEIC X VIREREZERL
fo. LT OFER, 2X10-5M DORFRE T 51 pg/25 ml
FTR—D BRI o7z, ZOWEBEE,DL HE LR

a) 1000pg of alkaline metal ions, alkaline earth metal ions,
Mn?2*, Co2*, Ni2*, Cu?*, Zn2*, Cd2*, Pb2*, A3+ Ga’*,
In3*, Mo** and W6* did not interfere; b) Pd2* taken : 25.5pg

* A=¢go[H,L]+epar [PAL], Ag=eo[HaLITota1 K U°
[HeL]lTota1=[H,L]1+{PdL] © & 55 5, SRR
ESSBHREORD (Ad=4—4) 1%, Ad=(co—
epar)[PAL] TE 2 LN 5. ¥k, e B epaL 13
347nm Tkir 5 HyL & PAL o E A BRBHTH
5.
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Table 4 Comparison of the reagents for the spectrophotometric determination of Pd(II)
Sensitivit Mol b tivit Maski .

Reagent (IO‘C;]:lg“é:n):z) ofar ;ls(;);p ity pH :;e:ll:g Interfered metal ion Ref.
«a-Furildioxme 22.3 (380 nm) (0.1~1.4)M HCI Irt*, Rh3* Au3*, Pii+ 7)
4-(2-Pyridylazo)-resorcinol 3.2 (540 nm) 32.9 9.3 EDTA Co?*, Fe3+ 8)
Chromazurol S 117 (635 nm) 6.1 Al3*, Fe3*, In3* Rud* Cu?* 9)
2, 2'-Dipyridylketoxime 12 (410 nm) 4~5 ZDIA, no 10)
5-Hydrochromone 7.67(430 nm) 3~9.5 Al3*, Ga3*, Fe3*, Hg?*, Be?* 11)
Pontachrom Azure B 2.2 (605 nm) 47.9 5.5 PO,43-, F- Cu?*, Fe3* 12)
1, 8-Naphthalenedithiol 12.5 (450 nin) 2M HCI Hg?*, Cu?*, Fe3*, Ir3*, Ru3* 13)
4-[ (5-Chloro-2-pyridyl)azo] . ; . .

I, 3-diaminobenzene 80.6 (572 nm) 1.2M HCl Cré*, Fci*, Cu? 14)
Azide and Methylene Blue 58 (653 nm) 3.5~6 Au3*, Cré* Mob*, Rh?* 15)
GDS 2.5 (347 nm) 42 - Ag*, Hg?*, DPi2+, Fed+ "This

42" (600 nm) 2.5 2~4 EDTA S0 work
EBA A IIFEHE LIV, 8) AT (=, IWTKZ, Moiikkk, Sk 0

446¢5 fUDFHREDHEE  KEO RELE BT 5
7o, DT oy A BIEE L Lz BRE
Table 4 (Z7R9. AL, BREOKV R EIBEHEEZ ]
WBEICARFNIRE 2 B D53, InEd 5 WIZELEH o X
SHIBENARECTH D, o, R 1 BEORAF LS
#l (EDTA) 283520 THROTEHWEREZ -
T, i, BFC T ILEERTESL LVH)HTHE
hCTws.

5 Hi i

Budesinsky 551X, GDS % /KigHiR CHER TR
EUTHN L7es, KBRP THRER L ERDOARY b
WISGEEET, 0, SEROBMESNS VW EWV S HER
MY, FHRELLTHDEVBINR IO TEL» -
7=. AEFZE BTk, DMF RO DMF-KIE&TALE
FEHERATS XY, RROMAEZRIL, KRS
7 ova (1) oxt LT FFRC EHEEM (600nm)
CRIRE A 2 HD 2R Y bV EE, Thzid TEIRW
08T U A0 BORJEER CRIF TEH T LERL,
GDS OHtiREE & LTOMREME AT 5 Z LB TE
7z,

X [y

1) EMEIE=: &5, 21, 551 (1972).

2) J. Itoh, T. Yotsuyanagi, K. Aomura :
Chim. Acta, 74, 53 (1975).

3) FEEM—, UF B, MYIkR, HFMEX:F
g5, 25, 781 (1976).

4) B. A. Ginglas, T. Suprunchuk, C. H. Baley :
Can. J. Chem., 40, 1053 (1962).

5) B. W. Budesinsky, J. Svec: Anal. Chim. Acta,
55, 115 (1972).

6) B. W. Budesinsky : Talanta, 16, 1277 (1969).

7) O. Menis, T. C. Rains : Anal. Chem., 27, 1932
(1955).

Anal.

b4k, 1974, 495.
9) WHNFE, TAME E: AsE, 16, 1018 (1967).
10) W. J. Holland, J. Bozic : Anal. Chem., 40, 433
(1968).
11) HE 8, WOk : Ak, 18, 1471 (1969).
12) K. Uesugi : Anal. Chim. Acta, 60, 79 (1972).
13) BAR=, &EET : <, 23, 1078 (1974).
14) S. Shibata, Y. Ishicuro, R. Nakashima : Anal.
Chim. Acta, 64, 305 (1973).
15) R. Kuroda, N. Yoshikuni,
ibid., 60, 71 (1972).

)A¢

Complexation properties of glyoxaldithiosemi-
carbazone in N,N-dimethylformamide and 609,
(v/v)-N,N-dimethylformamide-water mixture and
its application to the spectrophotometric deter-
mination of palladium(II). Suwaru HosHi, Takao
Yotsuvanacl and Kazuo Aomura (Laboratry of An-
alytical Chemistry, Faculty of Engineering, Hokkaido
University, Kita-13jo-nishi-8, Kita-ku, Sapporo-shi,
Hokkaido)

Glyoxaldithiosemicarbazone(GDS,H,L.) had the ab-
sorption maxmum at 347 nm(e=>5.0 x 10%) in 6025 (v/v)-
N,N-dimethylformaminde-(DMF)-water mixture and
effectively no absorption band above 400 nm. GDS
formed stable 1 : | complexes with Pd(II)(molar absor-
ptivity, &, was 1.3 x 10% at 385 nm and 2.5 10% at 600
nm), with Ni(II})(e=1.2 X 10* at 405 nm), with Cu(11l)
(e=6.7 x10® at 485 nm), with Zn(II)(e=1.3x10% at
433 nm) and with Cd(II)(e=1.3x10* at 427 nm), re-
spectively, over pH ranges of 1.0~9.5, 3.5~11, 3.0~10,
9.0~11 and 9.0~11 in 609, (v/v)DMF-water mixture.
Masking reactions of EDTA for GDS-metal ion systems
were investigated; only Pd(II) ion did selectively form
the blue GDS complex in the presence of EDTA(2 x 102
M). Based on these results, selective method for the
spectrophotometric determination of Pd(II) was pro-
posed; Take 10 ml of sample solution containing 0~51
pg of Pd(II), add 0.5 ml of 0.1 M EDTA aq. solution
and stand for 10 min. Then, add 10 ml of 5x 10—°M
GDS-DMF solution, 4 ml of DMF, adjust the pH to
2.0~4.0 with 0.5ml of 5 M acetic acid aq. solution
and dilute to 25 ml with water. After 20 min, measure

Y. Kamimura :
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w o=

the absorbance at 600 nm against the blank solution
prepared by above procedure except that 10 ml of DMF
was added instead of 10 ml of GDS-DMF solution.
Beer’s law was comfirmed over a range of 0~51 pg/
25 ml and sensitivity for 0.001 absorbance unit was 0.042
pug Pd**/cm?.  The determination of 25.5 pg/25 ml of
Pb(II) was not interfered in the presece of 500 pg/25 ml
of Ag(I) and Hg(II), and 1000 pg/25 ml of Pt(II),
Fe(II), Fe(I1II), Co(II), Ni(II), Cu(II), Pb(II), Sn(IT),

M ) Vit LB AF =Y A0BRERETE

597

Ga(IIl), Sn(IV) and Mo(1V), respectively.
(Received Mar. 3, 1977)
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FAEYVILEDALT =T AOBRNEEEEREL>VWTRH LA, 7=y Al @FF4+ry vt
OGS U T/KEHOFEROOEBEKLERT 5. ki 700nm TRIEBREZRL, FOBEEE pH 1.0

~4.5 T—ETHB. RIGRRET HHiC 80°Cokighc 15 SEmMET 5.

nF = A (1IN &

BEA 0~20pg/ml OFEA T — L OMHANCHEY, REHT o A BRFEHEIE 5.5%x103cm-1 mol-t dm?

TH 5.

7=y A(IV) 2E&FT 5 RO LdLrF=v A1) TETLAEE, FHEY v E

RitE®5. 27 BEOKEFEA A VOEESRIS LA, #2327 a(VIID 2B 313 1+ vi3i3 &
AEWBELEY. ERICHALEALT =Y AtEKRoLEBE R, BEEREL LCHEELtEoRE
PE~FHFAE Y v AF=yAID) 04 v EHESA.

1 i
FAEY IS DERE EKBHEOMERE AR T 5.
X, ZOEBEEKIIFX T BA AL, BIEZEA A
Ve NB A Ul E & ST AR R AR L TR B
R X KERT 5. ComBERALT, F4EY >
WO ANWEREE, BEREREE: LTHvWohbZ E %
BEC g L7ev 3. &S, 3T =9 ARnFFEY
VERS UTHEMEKEBEOKBEOEERELER TS L 2R
W LZDT, WF=ga-FAEY U EROER I
WTEBEZEZREL, V7= A0TREER
Pe R AT O rel
ZOHHORMIE, TOERBEXRILFHIA T
LFARFEHEY LRERICEBETCHLN, AT T4
< BERER NI LAE ELZ 55X ETH
%.

ol

* FFEZY e vBEEADOSIILEBTE (BI1385R).
ARV b3k - 3K3E, 93, 252 (1973)
SRR RLRY  BRIBRSFRTEAE 2-2-1

2.1 ¥ @
BREORE : BESEERT QV-50 AT HILH
maedeEst EPS-3T 2L, %KE 10mm o
FFAEALTHELR.
pH ol : HEEHK HM-5A Ay > AEHE pH 2
—& —=HRALx.

2.2 &} ¥

2.5% FAYEY VIERK BRSO O FERIC K-> T &k
L, BllLi-+4¥Ey v (S, mp 165.5°C) »
KICHEMBLTHERAL L.

AT =7 AR RERE=ZHEEALT =7 A8 1.5g
% IN g 500 ml [TIEfB 3 5. ZOBBD IBER~<
SRV ABER2AVEBLTF =Y AT RBITLTER
BED CEDRL. ZORBEEBIRALZ P ALORIEHK R
baAF=va(ll) trs=v (V) OEEHTHS
EERDIOT, ROLETEEEZHAML .

nF=v A1) ¥ : 7 =9 AFEK 25ml T
& 7= 50ml Zhnx CKE LCHEBERMEGERL -
#, =z2/7—L2%EL IN ERCcLE 250 ml &
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