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A DOREEO R L ZIT 7.
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BLICHRBA ML CTF B2 MHT 2 08055, o
VX Td V¥ —LF5LE, v H ¥ LB
BRFPCASYBRETHBEINDHDT, ¥T7 o1k
KEBR LW T ) 7 R EEBRELE, FRCHEET
5.

32 HEORH

3:2:1 BRET 25ml prrT7FA2 FHED
A E 2y 2 HEAE 10ml ik, KTEHET
5T DRERTFTERIBERTT 5. RIUEE D S USTER L
RERENBLCHSEEFRELZRD . BREROIER
Zikrhrh 0, 20, 40, 60, 80 KUt 100ug/ml [&E
W, oy sl 10ml, 743 = A 10ml %
& AREHR KT 5 FHT 2B5ml (4 20mg/ml Dy
YU AETAI =Y AREY) CL, ETRERERTT
> THRERTIERT 5.

3e2¢2 FALTINE I0ml 2273522k EDO
AREIRD, Bl 4ml L FROPSEERK Y INL,
B % T KTH T T EERIMNET EFERENEY 17
5.

3.3 FETFHNAERYG
Table 1 R34 EDT:.

Table 1 Operating conditions
Analytical line 265.9nm
Slit width 1.9A
Lamp current 10 mA
Observation height 2cm
Air flow rate 10 1/min
Air gauge pressure 1.5kg/m3
Acetylene flow rate 2.5 1/min
Acetylene gauge pressure 1.8kg/m3
Aspiration rate 7 ml/min

4 BREUBE

41 BoOES

HERY VT EBREC RETHEY AL
A, TRNENDOEE IR > T, o TRBHK
RERIFRABRKGR CBE2 AV BN 5 5.

42 T MY o 4 ADFHOEE

P O[S FEORMIX 0.01~20% TEHAD D
DIix 0.1~3% Tths. ZoOFBHETT LI =Y 2A0HE
TR 5 TR TN,

T =Y AOREERENTHAATHBRI7 LI =
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AEE L MR EWEER L Y B&0RF il
FaicblBbhs. 743y s0fFENBeT
DEDLEHOERENEL, Ko TTFHIWTRT T
BB, LHLEEXZOHEDRHAT Fig. 1 2UrT X
ST NI =9 aDh5BREHECIXTEHERN TN,
ThEBTETHBRLEVWEEA LTS, TA3i=w
LDRR SR FRERVASTERORERCRIFTTHEY
HANIER (Fig. 2) 743 =9 20 ERI A
TLLEDRCED FERBL THEE RLTVS.
Willis 59, FEY D7 A =9 a0h1vy Al
NTHTHOBRELFABREERYBEL 5.
IHHLOEENL BRI 2BELBSII7TL S =
Y ADTFHRHHBEIBLILEED I 5> THD, 0
FEREVCELBELN TR, 743 =y 20REENRD
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Fig. 1

Response

Interference of different amounts of alumi-
nium and aluminium/platinum ratios on
the determination of platinum (60 pg/ml)

The response of 60pgPt/ml : 46

80+

60

Response

40

20

Concentration of Pt/pg mlt

Influence of different amounts of added
aluminium on the calibration curve for
platinum

Fig. 2

(1) Pure Pt solution; (2) Pt solution, con-
taining 2 mg/ml Al, Al/Pt=100~500; (3) Pt
solution, containing 1.5 mg/ml Al, Al/Pt=
75~375; (4) Pt solution, containing 1 mg/ml
Al, Al/Pt=50~250; (5) Pt solution, containing
0.5 mg/ml Al, Al/Pt=25~125; (6) Pt solu-
tion, containing 0.2 mg/ml Al, Al/Pt=10~50
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EERAEZRD CTF BT L9 E L 1.

43 FWABMHFOERRUMEOHK

BIFkkHEEH L LT Ae-74 3 =9 AMeBEHEH
#LUCREAMLERCHAS YR Lt il by, &
B E LR EEhs =+ ) » 7 ABRCHST
B2 Yy 7 AREUESOEERRCHEMN L TRER
BER Lo &, BRHAIRKROZDDOHELEHFO>NET
H5.

) BRESOZ SEYEDS, ThbbREYRD 5.

2) RESI—CREGHACHREYRED, NEEK

ME#@b.
3) =1V, 7 ARBUBRERLAELVREREN
—BTHPULIT L.

A I ETRI7 L = 2 LBALTER-T
I = AMEEH MupAl, (flx1 3 CaAl,, MgAAls) %,
XTI =7 s kAL TEERLEY MIALO, (F
21T CaAl,0,) *HETHDT, AE-TLI=v sk
b7 =y A BUASY KT 5 TR 2D

(1)

Response

Concentration of Pt/pg ml!

Fig. 3 Releasing performance of barium and
cadmium

(1) Pure Pt solution 5%; (2) Pt solution,
containing 20mg/ml Ba and 2mg/ml Al
(3) Pt solution, containing 20 mg/ml Ba and
10 mg/ml Al; (4) Pt solution, containing 20
mg/ml Ba and 20 mg/ml Al; (5) Pt solution,
containing 20mg/ml Ba; (6) Pt solution,
containing 20 mg/ml Cd and 10 mg/ml Al
(7) Pt solution, containing 20 mg/ml Cd
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B, FLTCRIFZYI A AAYT A ALRVFT
A, AVY A, AV IV ALEHAOKEAITHL T VX
vERH L. ERGEE LTIELTHRD 5% BK 10
ml & 5% 7As=vaE®K 01,5 10ml) #&icH
&g (0, 20, 40, 60, 80, 100 pg/ml) HFHH L TH
BEHYER L. chooBREFHO7 1 =y 25FE
wFERFER O, 2,10, 20mg/ml Thh, NEoD Al/Pt
Hit 10~500 oEfE cHaESE 0.1~5% Ofblid Al/
Pt DL YT 5. KR4 Fig. 3~Fig. 6 iR
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Fig. 4 Releasing performance of magnesium and
strontium

(1) Pure Pt solution; (2) Pt solution, con-
taining 20 mg/ml Mg; (3) Pt solution, containing
20 mg/ml Mg and 10 mg/ml Al; (4) Pt solu-
tion, containing 20 mg/ml Sr and 10 mg/ml Al

100; }@HQ
/ 4)
80 /////fw)
A (1)
60 l%x/

Response

Concentration of Pt/ug mi™!

Fig. 5 Releasing performance of lanthanum

(1) Pure Pt solution; (2) Pt solution, contain-
ing 20mg/ml La; (3) Pt solution, containing
20 mg/ml La and 2mg/ml Al; (4) Pt solu-
tion, containing 20mg/ml La and 10 mg/ml
Al; (5) Pt solution, containing 20 mg/ml La
and 20 mg/ml Al
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Fig. 6 Releasing performance of calcium

(1) Pure Pt solution; (2) Pt solution, contain-
ing 20 mg/ml Ca; (3) Pt solution, containing
20 mg/ml Ca and 2mg/ml Al; (4) Pt solu-
tion, containing 20 mg/ml Ca and 10 mg/ml Al;
(5) Pt solution, containing 20 mg/ml Ca and
20 mg/ml Al .

Fig. 3~Fig. 6 w/RT X 5K, LLO=20HEEMS
IhLoOKMAE Y T, FOoBLIEFRIKDO LR
DD P ANV T ASSVREYSANY A>T IRy
TAS>AbPRVYFYAS>H I A, Fig. 6 b0
X5 Ny AX ERO=E0OWEYH LR LE
RICHEBHFTH - C, ZhixFEmThuiasoEBCHK
BERELERRIMEOWTR T2 5. Fig. 5 R
FTIoRFvar ik EREo 1), 2) O#EERFEDH3)
DYRERRIT . FH CRERINIE 2 3, EREH ML
CEbhidhid b, FOMOMHEIIRERE Y S H
IRHOTHBAE LT x /o,

LREOHBBRFC L) FBEOZ I LYY A HEH &
LU TEAK.

44 HLD I LABHBOEARGORE

dedel BOER ATy s BHFAE LCHER
THLE, BB, ERROAYHEERAOBE: L EY
EOELHEHK L. TOKE, MBRIRLEVCREY
5.2 %O THBEBEFIC L.

4e4e2 NI T D LMD HEE By AD3E
¥oBESE, ThbbEE, ERE - BBROMEY K
Ltk h, B LYYT AOBENRLBER TV =D
TErhEATHZ L L.

4e4:3 WBMHLIOL AROKBRE 5% WEEHI L
VY ABBORBHBLY RO B 1D, TOHABRYHREK
2 25ml w1 2.5ml 235 15ml (5~30 mg/ml Ca)
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FCE X CHEEY RD7-. Fig. 7 wRT I BdEH
Eit 10ml (20mg/ml Ca) ThHo7-. 5ml (10mg/
ml Ca) DIFCR7AI =y 2% BB EEEThVWE
AETAHREROBAZ A KEL /K b, 2.5ml (5mg/
ml Ca) TRBREZI -7, X 10ml L kiwies &
RENAPCRSL TS, EEOMINE &L dREEIHL, &
FIEA WA Licicd s Bbhs., ko BEH1HD 5%
TR A vy a0 109 TEEEEI 2 A & L GEY,
FOREY 10ml LEDHe.

48
= 7
! ///)&
.///puum
2
60} //( )
n / X
2
m /g/
3
~ Z
20+ %%ég -
0 -l 1 1 ] 3
0 20 40 60 80 100
~ Concentration of Pt/pg ml!
Fig. 7 Effect of the amount of 59, calcium nitrate

solution

(1) Pt solution, containing 5 mg/ml Ca; (2)
Pt solution, containing 5mg/ml Ca and 10
mg/ml Al; (3) Pt solution, containing 10 mg/
ml of Ca; (4) Pt solution, containing 10 mg/
ml Ca and 10mg/ml Al; (5) Pt solution,
containing 30 mg/ml Ca; (6) Pt solution, con-
taining 30 mg/ml Ca and 10mg/ml Al; (7)
Pt solution, containing 20 mg/ml Ca; (8) Pt
solution, containing 20 mg/ml Ca and 10 mg/
ml Al

45 HEAFTOER

e LYY AT v 2 vERKRBF L LTV
L 2D 4 v OB EEHNT.

Table 2 R LTc Xk 5B Lo AR BHAIE L
7o& %, THEREENKE VDI, ek, vova, 7
VFEYV, T =LA VAR, KR, =vHV, x
LVYTHD. BT VA VDOEZRRIAT =Y A, v
&, B, EATA, 2L VOTFERKREL. LhLE
NODOTLEIEPCHEAET Z2EN EEEOFERLET
AJREMEIT R TA L.
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Table 2 Maximal permissible concentration of
coexisting ions (ion/Pt ratio)

Permissible Permissible

Ton ratio Ton ratio

Ca La Ca La
As <0.1 1 Mn 1 >5
Au >5 . >5 Mo >5 >5
Ba >5 >5 Na >5 3.3
Bi 1 1 Ni . >5 >5
Ca >5 >5 Pb >5 >5
Cd >5 >b Pd 3.3 3.3
Co 3.3 >5 Rh 0.5 0.5
Cr >5 >5 Rn 0.25 <0.25
Cu >3.3 >3.3 Sb 0.25 0.25
Fe >5 >5 Se 1 1
Ga >5 >5 Sn >5 >5
Hg 1 >5 Sr >5 2
K >5 3.3 Zn >5 >5
Mg >5 >5 '

4.6 KWMEEOATER

BERE L EERNEO/ ALY AV T 1l EHORS
SERLEF VY —-DRLSI-EFHASOEREEY

Table 3 ir3.

Table 3 Analytical results obtained by the use
of the calibration method and the stand-
ard addition method, using -calcium
nitrate as a releasing agent

0,
Sa&:%p le Found, % n Carrier
: St. add.®)  Calib.b

9-4 0.074 0.078 3 7

8-W 0.16 0.19 3 T

9-1 0.43 0.43 6 7

6-7 0.96 1.00 8 7

9-234 1.93 2.00 3 T

6-3 3.04 3.16 8 7

6-12 4.69 5.26 4 Sgd)

6-5- 5.46 5.68 8 Mse)

6-8 9.81 9.41 6 7

9-9 11.06 12.03 4 Ms

9-64 15.59 15.90 4 7

a) standard addition method; b) calibration curve

method;

sieve

c) 7-AlaOs; d) silica gel;

e) molecular

463

HVWOTFEHLX LI LELZ L2 WE T 5. XHE
fHED A ERERFEZE T 3% LUFThh (Table 4), EIR
Kix 95~105% #RxL 7.

Table 4 Precisions of analytical results

Sample
No.

(Standard addition method)
6-7 7-Al20s

Carrier Found, Pt%

1.02, 1.01, 0.98

1.03, 0.97, 1.04

1.01, 0.97

av. 1.00%

g 0.027

R.S.D. 2.67

(Calibration curve method)
6-5 Molecular sieve 5.41, 5.36, 5.65

5.33, 5.76, 5.47

5.40, 5.32

av. 5.46%

) 0.159
R.S.D. 2.91%

KRB IV Y 2 ERBRS v & vOREYREHR &
Lick &, REBRELEERMEC L > TR ORKRE
% Table 5 i3,

Table 5 Comparison of the results obtained by
the use of calcium nitrate and lantha-
num (III) nitrate as releasing agents

Sample Ca releasing agent La releasing agent

No. Carrier - -

St. add®) Calib® St.add. Calib.
7-6 7 0.61 0.65 0.52 0.63
7-7 7 0.64 0.67 0.47 0.56
7-4 s 0.70 0.76 0.79 0.91
7-2 Msd) 1.15 1.24 1.45 1.63
7-3 7 2.04 2.20 2.04 2.58
7-5 Sge) 3.50 3.65 3.22 3.43
7-11 Sg 5.02 4.40 3.98 4.52
7-8 T 6.55 6.95 7.10 8.60
7-9 7 14.64 15.37 15.30 18.04
a) standard addition method; b) calibration curve
method; ¢) 7-AlzOs; d) molecular sieve; e) silica
gel

Table 5 2543033 X 5 IHEBR H v o v A% B EH &
L& &, EEGNELREREC X AREMIE VT
—FHLTW5EA, WS vxvo BaT —3tre kit

Table 3 0705 X 5 M » Lo v A% HHAK
o, RERE LEBERMEOHEC L > THS
NI RBBESEFEEL ¥ + )V Y —OEEYMbTEER
BRI L Tthote. THIIWBOI LS Y AT I FD
THEZZLEMBT2END TR VY I ¥ ARH TS

5., Tl 43 OBRERY BEEX T S X

5.
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Determination of platinum in the platinum-
catalyst by flame atomic absorption spectrometry.
Fengying Wang, Yuri Xu, Zhijun Liv and Tiezheng
Lin (Dalian Institute of Chemical Physics, Academia
Sinica, 129 Street, Dalian, China)

The interference effect of soluble alumina on the
determination of Pt in the alumina supported Pt catalyst
by FAAS was studied in details. Effect of alumina
was severe and complicated. To suppress alumina
effect, various possible releasing agents including La,
Ba, Sr, Mg, Cd and Ca were examined. Among them,
Ca agent was found to have the best performance for

KAGAKU Vol. 35 (1986)

releasing Pt from alumina and the other carriers such
as silica gel and molecular sieve. Using this agent,
moreover, Pt could be determined by both the cali-
bration curve and standard addition method. La
agent showed relatively better performance, the most
effective method was the utilization of standard addition.
The other four elements were not suitable as the relea-
sing agent. The optimal operating conditions were
decided: decompose the catalyst sample containing not
larger than 2.5mg Pt with about 10 ml aqua regia
through heating. After cooling, add 10 ml of 59 Ca
(NOy),-109% HNO, solution, make it 25 ml with H,O
and measure the atomic absorption signal by FAAS.
The effect of 27 foreign ions on the determination of
Pt using Ca releasing agent was investigated and no
remarkable interference was found. The eleven catalysts
containing Pt in the range from 0.07 to 159 and -
alumina, silica gel and molecular sieve as carrier were
analyzed with both the calibration method and standard
addition method. The results obtained by these two
methods were identical within experimental error. The
overall R. S. D. was less than 3% and the recoveries
in the procedure were 95~105%,.
(Received November 18, 1985)

Keyword phrases
determination of platinum in the platinum-catalyst;
flame atomic absorption spectrometry; matrix effect;
calcium releasing agent.
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