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FARFRL Fedt 7o LV LRSS ER X2, #<
DOEESBCFHHINRT WS, BELRSBI A v L
RIELEETS X5 hHifMRAEy 4815 AW, &
MOFA+Y L FEEAYARLTE0. ZoiEE
CEISZECHE Lz N-2 FL-N'-(4- 2 F )1-2-5F 7
SU) FARE LT MMTT  LEEER)® o Nk
ZOAFNBEEEL, FT7V—NBO 4RO 2 F AL
7 2= VETEBR LA NyN-C 2 FL-N-4-7 o =
N=2-FT7 Y N) FHRE LUF DPTT Lmga) »
B L.

FRFRIFLLEAEYTY 25 o v A UEBREIRG
BHYRBELIROT, 5oy aAvHHREREEE
THIDDEEMELRY LAEEYBET 5.

¥, RFCY ADRKKEFERECHLTEL DX
BB 50, REMRRE A cBE R i, KB
RTREATF Y A-7TANR F DEBWHE A, &R
BRLiclz s, BADORES 4+ VvOFERK VTS 25
CYLADEBRMNTEDZ L gdh o T,

]

*FEAvUvA FEMEROSITILEHRTE B3 H).
MRBEAKRETF, BAAXTF, 5ABRT, LExH—,
F EICHE - B4k, 1975, 831,
ORTERRY  ARSARKEAR 1-5-30
X AL A ¥ HE YR MR AHHSKER 2-1-1
R LR A M) RESETER 1-15

2 EREOFER

2.1 HERUVER

2:1e1 RSTHLREBK HHD LRBICHANL
7o 10-8M DITFTOBEBIERHRMORBE & ICHEERS
WL H DY, NSV ADEREIEL X DDT,
SR 10 MER2EBERLE LTHEL, BROEIC
2-2 TRTESKTCHERLTHV -,

2¢1¢2 DPTT D&Y EAK2: 1 N,N-2 2
FA-24-TFFE 21y + (9.788g/I+ % 4 v 250
ml) & o-Twe7et7=/v (.9g/TF%F% v
70ml) AL, FE<c (1~3) B »<RATS L
BRERBOFEXHET 5. BohHlERmiITk2ns
PRA, B2/ Ao B/EST L LEEES
K¥Ef {mp 163 °C, Btk mp (212~213)°C} 23
Aohs. TESNECEHESWOFKEILX CLH,,N,S,
DHFRIZ—HL, NMR F - 200 Rrols
Kz DPTT (MW 263.385) : [ L. DPTT ik
CTRBTHLPFBBAERCKEELS F VY AT
BThH5. AEix 1.0mM 2%/ —LigHEE LTH
Wich, TOBRIPBEBET 2~3) »ARETH - 7=
213 ZHOY—ZVIFX B HERMAA Y BEK
AEFROWBREN BB TRV CKBKRE L, It
EROBONZ L0 BEBRICEMR L T Esisg (100
pg/ml) & L7 ZhozBEKTHERLAW .
2:1.4 W5 A 124 R & T — A5 B,
Hmm AE LA, O = —H - EP2HVE.

22 RSGTHAFUV— MOEREE
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#¥EH 100pg #R Yy, pH ABRK T pH 3~4, 6~8,
9~10 ML, ThbDEBIA v 215X 0D
LBFEs X 5 RAEBRREML &, 7rakia
Iml & 345MRVEY, TOEGEARTHELL.
TEARE#EL LTEHEERBD LR KD LT HEK
A L L7, Tablel WRT I3RS 09 A0 ED
RENEL, BRTEPHEEAF V- F2ERTS.

Table I Reaction of DPTT with several
metal ions
pH 3~4 pH 6~8 pH 9~10
Ni?'al Detection Detection Detection
n Color limit Color limit Color limit
(pg/ml) (pg/ml) (pg/ml)
Pd(II) Y 2 Y 5 Y 5
Cu(Il) G 5 G 2 G 5
Au(Ill) Y 2 Y 50 —
Pt(IV) Y 50 — —
Ni(1l) — Y 10 Y 20
Co(II) —_ Y 10 Y 10
Y : Yellow; G : Green

2022 FU—bDERE Pd BRLIARELOK
IS IR CRRE A (Table 2), #ic pH 2 3T
THRIEIBEFTH 7. pH 6 LLETIIr - BOE
PERTAHID, X 3N L EoBEEE Ty L—t©
ERRIGOHT b b b CBRIELRA TS, KILE
B¥ntzentris, XvEvhECERBC HBE Sh
5. DBOER T VREFERE» X &L, KEED5
BENES AT v ek 2 MEHE L LTV
ruwvikAhhHE EEY 2L, 290nm & 334 nm
CRARNAROhS (Fig. 1).

Table 2 Effect of acidity on Pd-chelate

formation
Acidity Absorbance (290 nm)
pH 7 0.522
” 6 0.520
” 5 0.580
" 4 0.581
” 3 0.586
” 2 0.600
” 1 0.582
H,SO, I N 0.577
” 2N 0.542
” 3N 0.443
Pd2* : 16.5ug; DPTT :0.4ml (1.0mM); Final volume : 10 ml

A5 Uwa¥L— L pH 2, (10~35)°C THeh
WERL, BERCIZERIBD Lhish -l LY
D7 v vkl sADBERIIED CTEET 12 BFRKE LT

5MW, #kill, WA, H#E:MMTIT it 5.5y A0BXREERE: 161

Absorbance

o
-
T

0,2&
(] L 1 1 1
250 270 290 310 330

* Wavelength, nm

Fig. 1 Absorption curves of DPTT (a) and its
Pd-chelate (b) in chloroform ’

Pd2+ : 20pg; DPTT : 4.0x10-5 M; Reference : CHCl3

 BNEE R ORI R E LIz A bhiow.

RA¥E (270 nm R L) OBRFHE 290nm Kk
T ABKEOMECEEY BIFTOTRETHLELD
B, CDRBHT AN Y RE, & ESERH, 1N KBb
FFY Y ARBEOBR KEYBRE L. CofER, 7=
mok o A (10ml) % [N KERMbo + U v ABH
20ml & 15 4R 2[EHED B S L RE Y ERICBRET
XHZ LMot ok, FL— b7 ANV AEE
3T TRV CER AR Bivicy.

202¢3 F L — FOMER EAETHEANCER,
5owalt DPTT i1 1:2 ciEa LTv5 (Fig. 2).

0.6} =

0.4

Absorbance (290 nm)

0.2t

1 1
0 1 2 3

Molar ratio of reagent to Pd?*

Fig. 2 Composition of Pd-chelate

Pd?*:16.5pg; pH:2.0; Final volume : 10ml

2:2¢4 F U — FOERRUEOME HiL50v
LZEWE (0.56 mmol/7K 500ml) % pH 2 i@ L, =
fue DPTT %#% (1.14mmol/ 7 » m-kL s 200ml)
s 1 BBV EES. 7rek it alyoRL, £
KIS0 RIEY BRETH0 IN KEbEF + Y v 2 BK
250 ml C2ECHITTIRS. HEHEZEKRE~ 73
T A CHRE, BEYHETHEKRESAORMLER
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5. ThEhsarn< b r574— BEH: >0
o, BRBABE : 7 e ek ) CEERR LA B85
hic#idh (mp 282°C) @ 7 v vskL A B D EINEIY
H# iz Fig. 1 L& —H LTV,

X, ZOREfE TEIT DR C: 45.44%, H:
3.73%, N :13.10%, S :20.09% <Thbh HF&

C,Hy; N S,Pd (MW 631.154. :}EfH : C:45.67 %,
H:3.839%, N:13.32%, S:20.82%, Pd: 16.86 %)
= L. HESFOFMRIL, m/e 631 (HHxHE : 8
%) CRFA AV E— I BE LR, KEDFAA+ b
1 3 FOREDOHME L-LEL LRB Y — 25 m/e 368
(12%) WHBE LT3, X, HYBEOERCE
— 72 m/e 262 (91 %) wwHh bh, Zhit DPTT 25
TetrvORBLIcT 7 /A v - 2 CHENSTS. £
DHBOEZ % — i3 DPTT B&DFh +—FK L, N,
N-v 2517+ REFEBEC HH7 (CH;),NCS o
A A E—212 m/e 88 TR—AR -2 2o TW5.
£, ¥ v — it NMR JiEZLE (CDCl;, DMSO-d,)
TR THEARTRETH - 1o,

D Eo@ERNS, Pd2+ L DPTT i3 1:2 O
HExFoZ L EIN. #-T, #HEE, <50y
& DRFfli, DPTT BEERO <70y AORMEYE
BTsL, FL-—rOBBERKRDLITELZLRS.

/s\/N\C_N<CH'
S CH
AN S s

I RN
v Pk
< U
CH3>N_C,: I J
CH, ANAS
2:3 RS5O LDBAKEERE
2.3.1 ERBE  Pdrr 20pg DT RS URBER

(10ml) %, IN KEbs + v v 2% pH 21©
FE%, HWRF G0ml) i L, REEEK (.0mM)
0.4ml %Mz ERTSHHBKETS. chicrs e ek
A 10ml Zhnz 5 RV BES. —HOSME, &
HH%ZERY, IN KELE > b)Y A%K 20ml ing
15 HEHREVEES. Fic IN KkB{EF V) & 2K T
FIRECMEB L i, 7 e rehi sy 10ml 2 275 %
2B L, 8% 7 e rnik L ACTEMT 10ml 21, 7
B ek AwRBE E LT 290 nm iR 5 WOLEE *
ET5.

Pd2+ (3.3~22.0)ug & Ts¥W (22.0pg T Pdz+
D2SFERBOARFELYHGL) KOVWTER LR, <

KAGAKU Vol. 30 (1981)

—AOER W XV, 10 @R DR LER BT
WMEEDOEENT 2% LIATH -7 (Table 3). #cis,
APy s 40pg OBETH 2.5 EBDO RIELYHVS
ERIYDN— LOBANCEFE L. 290nm kit s =
NVEKAEET 3.85% 1041 mol-1 cn-1CH %.

Table 3 Reproducibility (r=10)

Pd?* taken Absorbance at 290 nm
(£8) mean+S. D.
3.30 0.1214-0.006
5.50 0.1994-0.004
11.0 0.399+0.006
16.5 0.600+0.006
22.0 0.79540.004
pH :2.0; Final volume : 10 ml

2:3:2 HESFOOEE B Table | Rl
X5, pH 2 iz Cuz+, Pu+, Aud+, Hg?* LIsho
EBRAA VIF -+ EHR L. Hgt RE2EARR
27y 330 nm fHECRINE AR R S5h 5. Pd2t o
16.5pg L ZhbOA F valdkETABEOEEBREN
» (Table 4), BEEWK 3% OEELXEL B4 D
BYBEHL, XFEFEEL LTRLE. 5T, Z0OE
DEZ/NEV Audt RUX Hg?t &S BriETs o &
BFEINRD PBAETII, HO1rTLDHBRETSL LELD
%.

Table 4 Effect of diverse ions on determination
of palladium

Ton Added Absorbance Pd found Tolerance
(18) at 290 nm (rg) limit (pg)
Niz+ 590 0.592 16.4 1000
Cdz+ 700 0.624 17.3 600
Fe3* 560 0.626 17.3 500
Coz2+ 350 0.610 16.8 450
Zn2* 280 0.617 17.0 300
Ag* 270 0.616 17.0 300
P4+ 178 0.613 16.9 200
Cu2+ 50.0 0.614 16.9 54
Aud* 10.0 0.620 17.1 8
Hg2+ 5.0 0.612 16.9 6
Pd2*:16.5pg; pH:2; Final volume : 10 ml
20303 NRITIUL=F AR PFEDNRSTSHLDER
EHRNEB T A LLSNORELS 4 voiEoR

M EARED ALY BB, 5309 6-7 A
AN BBBREYRABL, <7 oY A0CBEROGNAR
iTot. WO 28 (A, B) ® 10% <529 a-
T7ARA L () & 110°C CcfER L LK, *+0
10.64mg *¥E0O x 5L, RNEEZROEREE 2oy
L, (Afl L. PR BIE R (60 %) »Eighn 2 hndk
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AE LY, KT 100ml OEAEE L. ZORBBERY
2-3-1 DE BBV, ThEh 3EER L1 (Table
5). HINRABRCIHEELTIEETELLOTHY,
#oT, LD 4+ v & Cl-, ClO,-, SOz2-, POg2-,
SiOg2- DM A vOEET T BLWERECER
TEHT N5

Table 5 Determination of Pd2+ in
palladium-asbestos

Sample taken Pd added  Absorbance Pd found Difference

(mg) (28) at 290 nm ((%-9) (rg)
10.64 0 0.57740.004 15.9 —
: (A) 3.3 0.698+0.003 19.3 +0.1
5.5 0.771+0.003 21.3 +0.1

10.64 0 0.5744+0.005 15.9 _

' (B) 3.3 0.69440.004 19.2 0

5.5 0.77440.004 21.4 0

3 %

—RCERILEYORBRIEL K, TOBRKK
M RFER>7 L, RINEESHEKTS L vbhTn
59, ZOWRTIIETF 7V L BO 4 HBRY
FT57 = = EDFHAYRL, DPTT %A/ L.
CHhBDARAS ST AF UV EF TV AED LA 2
FAEX AR MMTT D5 % ax L — POHN
5E, FUr— ORI AA, 10nm EFEC 7L,
T 60 % ORIEEOHMALR R bR, ZhixB bh
AT EMA LTc7 = =B IBAAFCTAFL— L
ORBAMWMACEBAT S LELONS.

DPTT 3 Pd?+ LR, pH 2 THEPHCHEAEF L
—FEERL, ZOFL— I IBRERE LTIRET
Bote. P+, Cut, Aud+ 7o+ v—tr2ERTS
B3, Pd+ L HNB EREEENDNEL, BRELEL.
rruai LAl IR+ r— Mt 290nm L 334
nm RIEXY HoTHh, 290nm T WEDOE
RGO DPTT 23 Lisd. Larl, RRIGD
DPTT 3 INXE#MbEF + Vv 2B ERDPIBED Z &
CXoTBRETERZ Lo #oT, ZRABRME
Bl ish REOR\ TN ATBEC e - 1.

(3.3~22)ypg D SO F Y LB TEIEH 10 [FH
DREDOER (Table 3), 2-3-1 © DPTT O &T 22
pg ¥T, XL -1 DR 5. f¥s, Ringbom
BRI 2 BEMEGE T 5.9~19.3)pg/10ml  TH -
o. BEREGHCSCCREREOEBREINL S
HBTHY, BEIKBEBTEHZ LY. BC
B DERA A VOREHEELYRD, oy alit

5, i, bk, HE:MMTT X335 Y A0RERETEE 163

# L3\~ Co?t, Fe3+, Zn2+, Cdz+, Niz* 7 XD A
* VIRARE L RIGR T, Pd2r o 20 SR EFE
LThELF L.

2529 4-DPTT v — DA BEFRFIT 3.85
x 1041 mol-! cm-1 (290nm) TH b, BEREINIT
WAHEFFACY VEY, FET AP Y)TAFTEL
VEY KHERTHTNTHHABRELRE . LirL, p-
ZrRYCAFAT=Y VO, OF VU0 DRFIHN
BREZE > T35, EBREROCIITEED K THE
TE, OBRENIEH RN THBSED 5.

(1978 4 10 B, &4 27 £4TH VW T—8%E)
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w
Spectrophotometric determination of palladium

: Chem. Leit.,

(II) with a new chelating reagent, N, N-dimethyl-

N'-(4-phenyl-2-thiazolyl) thiourea. Reiko Yopa¥*,
Kazuya Axivama**  Yuichi Yamamoro* and Yukio
MurAkaMr***  (*Kyoritsu College of Pharmaceutical
Science, 1-5-30, Shiba-park, Minato-ku, Tokyo;
*¥Department of Chemistry, Tokyo Metropolitan Uni-
versity, 2-1-1, Fukasawa, Setagaya-ku, Tokyo ; ¥**
School of Hygienic Sciences, Kitazato University,
1-15, Kitazato, Sagamihara-shi, Kanagawa)

A method for the solvent extraction-spectropho-
tometric determination of palladium (II) with a new
reagent, N, N-dimethyl-N'-(4-phenyl-2-thiazolyl)-
thiourea (DPTT), has been studied. In acidic solu-
tions, DPTT easily reacts with palladium (IT) to form
a chelate extractable into chloroform. The apparent
molar absorption coefficient of the Pd-chelate in
chloroform was 3.85x 1041 mol-! cm-! at 290 nm.
The excessive reagent, which has an absorption
maximum at 270 nm and gave a positive error in the
determination of palladium, could easily be removed
by scrubbing the chloroform extract with 1 N sodium
hydroxide solution without decomposition of the Pd-
chelate. The optimum concentration range for the
determination, defined by Ringbom, was (5.9~19.3)
pg Pd/10 ml. The molar ratio of palladium to DPTT
in the extracted chelate was found to be 1:2 by
the mole ratio method. The existence of a 1:2 Pd-
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DPTT chelate was confirmed by elemental analysis
and mass spectrometry of the isolated compound.
The method can successfully be applied to the de-
termination of palladium in palladium-asbestos.
(Received Sept. 12, 1980)
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Keyword phrases
N, N -dimethyl-N' - (4 - phenyl - 2 - thiazolyl) thiourea
(DPTT); spectrophotometric determination of pal-
ladium (I1); composition of Pd-chelate; synthesis of
DPTT; new chelate reagent for palladium.
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Vv Ry v-TrFEV-EYFTFVIEiEK (FV T F T v FE= ALY VEE) L, ThERERMBE
Lt Ba: LTHESA ) 7TF Vv 50T v FEVREBBRFRFERECIVERLTY Vv
PEEMCERT L ESHI LY. 9 03N omBEREEYE, WimM ox ) 7S VvEEF P Y Y ART

#0.8mM OBAMTVFEVH YV ARZELHERITLD,
BiER 7 7 A THIE Lic. $itkrho €Y 77y (P& ¢ 313.3 nm, K1k : 1400
BTt : 2700 °C-155) RU7 v F v (217.6nm, 450 °C-45s, 2100 °C-8s) % #EIET %
Yy voRBHEEFREFR (0.01~0.15)pg Kt (0.1~2.0)pg 0 #HH CREF R ERHEZR
W] —H @O & 0ELEE (n=10) i<k 5 BRI Y v 0.02pg (2 U 7 FVEIE)
EXO05pg (7vFEvHlEe) st 2.0% Th 7.

L VBB TIEIT L,
°C-45s,
ZEiZX b,
L.
W 4.89,,

v Rk LT, 1% 722

OB R4 ERTY v

rABETZAROY voERSRMICEALGRE TSR EE .

1 i

) vOFEERFRBHIABRIMNRCH 5 7o, BE
DFHEC L > CTRBREDFETREHELTT S5 & LN
7nHb, Lvov 60 2EHFFRTREE KT, »
¥BA Gt WFEEX T AT VYT ERLT HEY T,
0.003ng DOKRHBBALE. BRI AT ORHBE
AV, 213.6nm 7o X0 JEFRER W X B AEAMLD
h, ThelstBEHERIZ @~3)ng LHFEIL
Tuv 5.

—77, BN vEERETERTLHELELT,
VuEREVIFY)VEEEL, £DOE) T URBIE TS
FEir7 v— AFEFREE wovTixBEre Kirkbright
BO NI R I BEL DW|ENDS. L LEANFIET
B E~DFHAMA L L7, Rozenblum® koo

* B BYEFPRRA c RERHESIFTHRA 7 &
1-280

il

0.0lng v=rDY v% 30% BEOKEE CAIE LT\
5.

LoATEY 7 FY VEBBERIRELEZECK VLT, &
BY voRHE: LT—BCAVCLRT 1M, 2
ExXZET5 #EHt o\ T REOEMN Dlel Ieh o
7e. :

Zhew L, Going &9103 ) -7 vF & v/-%F
Y I FVEREKC LB ~T e RY T A—DOWT, £
DEREEL, RIGOPEREC OV CHEMAHRLYT
S te. DT PSb,Mo0, O, TREH, HOHEE
THERFHECESWTRERREERL, BB+
Wi EDOBBEEC B I N D Z LRI R

ABEZr A ELDL R r 1 EL SRR 58
BY) YEYHERSERTHCLHXENELELT, LE~T
rRY F—ACERFRFREEKC L D ) a2 HE
EEmT 5, HERARNORANKCRECEET 5 HEEM
YR L, EXH~BRLIERELRNS.
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