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Synthesis And Characterization Of Ptru/C Catalysts By 

Colloidal And Deposition Methods For Fuel co Applications 
Franco, E.G.( 1 ,3,4); Oliveira Neto, A.(1); Spinacé, E.Tr); Linardi, M.(1); 

Martz, N.(2); Mazurek, M.(2); Feu 	H.(2). 
(1)IPEN/CNEN; (2)Technical University of Darmstadt; 

(3)Cniversidade Bandeirante de Sao Paulo; (4)Centro de Ensino Superior de Barueri 

;Ile Aim Of This Work Is To Compare The Catalysts Produced By The BOnnemann Method 
(Colloidal) And The Catalysts Produced By The Deposition Method. For Proton Exchange 
Membrane Fuel Cells Applications Both Methods Lead To A Good Electrochemical Behavior 
Of The Catalysts For The Oxidation Of Methanol. The Catalyst Structure Was Investigated By 
Transmission Electron Microscopy (TEM). Energy Dispersive Analyses (EDS) Were Used To 
Evaluate The Semi-Quantitative Composition Of The Catalysts And Electrochemical Behavior 
Was Analyzed By Cyclic Voltammetry (CV). Key words: Fuel Cell, Catalyst, Methanol, 
Electrocatalyst, Nanocrystal. 
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Filtro aptico de K13r +1')/0 CuBr para a região em torno de 278nm. 

Ruggiero, L.0.; Furlanete, K. 
UNESP 

0 processo de produção de materiais de halogenetos alcalinos dopados com CuBr, crescidos 
pela técnica de evaporação resistiva, tem dado origem A filmes policristalinos com qualidade 
optica superior As dos monocristais. Esta alternatjva de produção 6 capaz de minimizar o efeito 
das altas concentrações do dopante, possibilitando uma possivel aplicação optica destes materiais 
como filtros passa-banda na regido do UV. Neste trabalho, nosso interesse é estudar as 
propriedades Opticas de filmes de KBr dopados com 1% de CuBr em espessuras de I &#61549;m 
e 0,6&#61549;m e taxas de evaporação de 2,3nm/s e 5,6nm/s. Os resultados experimentais 
indicam que filmes menos espessos e crescidos com uma maior taxa de evaporação apresentam 
uma maior transparência da região do visivel e infravermelho, uma banda mais intensa na 
região de 278nm, uma menor largura desta banda e uma maior cristalinidade dos grãos, ou 
seja, são filmes que apresentam maior qualidade optica. 
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Objectives 
1) Synthesized electrocatalysts of the PtRu/C system by two 
different methods: 

- Colloidal Method 	- Spontaneus DepOsition Method 

2) Stnictural characterizaiion of the catalysts: ' 

EDX, iEM, MEV, XRD, 	1R 

3) Elet4rochemical characterization: 
	)1. I...) 	 1. • 

- CV, PC 
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Spontaneus deposition 
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., 	I. PtRu PtRIF IPtRu I 

Fitment Olt) 011) 	I1S13) 

Platinum 59 59 	, 10 
i 

Ruilieniiiin. '41 11 	190 

Inhirternann 4.7reirfroti 	 Sponkerops ri.r.ston'orri 

hi:Order obUta this rumocrystal a suble 	'should be prepared in an inert and 
dried atmosphere. according to the equations I and 2: 	: •- 

N(oct)4Br 	KHB(et)3 	N(oct$H13(et)3 + KBrl . 
	 )1j:1' 

Eq.(1) 
• 

TF1F 

MeXn + Nhact),HB(et), •-• Me*(N(octi4r + nB(et, ni2 H.T + 	Eq.(2) 
THF colloid 

Thermal Ennis:et 
Reducing atmosphere ri:laheled es PtRu (111). Heat the catalyst until 5'73 Is: innitrogen, there 
change the gas for rosirogen for I h. change again the gas for rutrogen and tum off the 
hoeing 
Ceti.lizingteduzu.a aunctsplIctc 	fa2). 	dig 'catalyst until Sill 1: in talcs:Ea:a. ',Len 
change the gas for corygen durunt 20 minutes: change the gas for hydrogen during I h. and 
finally change again the gas for nitrogen and tuni off the heating 	 I, 
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Figure4; duTracicgants of di< catalysts 
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Reported by Adrie van." in order to IMMIMZe driam' omit of platinum 
aired to Synalelin die PtRu caUdyst ln outer to obtain atlectrocatalytdi 
with 20 wt% of tutheniunk carbon support (Vulcan X-72R) waa 
impregnated with a solution ot RuCl,.1.511,0 (Aldrich) in waterethanol 
(1:1, vv) and dried at 343 K for 4 h. 	obtained solids were heated 
from-room temperature to 673 K at 1 K 	undar argon floW,When 
the desired temperature was reached, hydrogen gas was introit:lead and 

the sample was held al that temperature fat 2 h. The sample was cooled r 
to ambient temperature under hydrogen flow and was hiunersed in an 
aqueotss solution of tr2PtC16 (0.01 mot L.:1) under argon atmosphere. 

lhe mixture was stared tor 15 rom and aner this Was tittered. washed 
thomughly withwater and dried at 343K for 311. catalysOsynthesized . . 

• hy the spontaneous deposition is labeled as ,PtRu (SD). 	* 	 OA) 
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Figure5:Cyclic voliammetry c:f the 

.atalysts. 

Catalysts composition 

The Catalysts companions WCTC checked by EDX and the results are presented in the Table I. The compositions arc in good aoseemcnt with the 
laurel stabilized 	 • everunenial procedure. Ihu mutts tor spoatane,o. us deposition method shows mar a small. amount ot platmum was deposited in the surface ot the 	 

ruthenium supported-nanocrystals. 	 4;4 
X-rizer diffraction 

-111,t dfffrtictegatns 	bMsry ,:ptatysts rrveal. pIstinttrn ,r.td 	htnitim 	trie ,,rity 	 ch,-. showing teficcrions aceorddig it:, the !CDT) 
data base. no evidence ol other metallic phases or crystalline oxide species was found. The diffractogram.s can be observed ill Figure 4. (hie can see 

that huge difference between the results of the catalysts Palo ) and Pau 032). .k.s they were produced in the same batch. one can conclude that 
the only difference rernains on the themtal treannem procedure. fhe average crystallite size 33CCMS 10 increase in the fbilowIng order PtRu (BI ". 

puculNi..)) - emu (n2). ibis result In good agreement with the lug-resolution pictures ot Me catalysts tr tgures Land 3). 
. 

." i:rh-resol anon transmisston eiectron microscopy tilliTE.1,11 
'...anocrystallites from catalyst PtRu (SD) and Pfflu (132) are displayed in Figure 2 and 3. The catalytic active particles are highly dispersed on the 

•orgrso oratns for bent, genre... In 	 rep ',item with tile rrsiiiis fro. PIP,. Tit te lend by tin. ben kit et al 	 hioger 	 ft.md 
caulysts synthesized by BOnnemartn method and thermal treated with oxidanyredueing atmospheres. The same growth of the crystallite size happens 
to sample prepared by the spontaneous deposition method. btu in a small scale. The first catalyst Pillu am. has a small crystallite size with difficult 
resolution hy NRIA. die second ono bah the biggest crystallite size of all in good agreement with the for this catalyst and the third one presents 
Meth= sin crystallites with agglomerates. I'diu (Ill) catalyst has the came structure ULIT IIHU (B.2) ex.:To that Me crystalhte site is around 1.7 am 

instead of 9.9 TIM. probably duo to die different thermal treatment. nanocrystals are well dispersed cm the carbon support similar as Plan (131). 

coltaminvani (CI) 

:c catalysts we:retested by c)clic voliammelry to evaluate their electrochemical activity. The cyclic Noltarnmetry 	performed with sulfunc acid (112S01 	mol 	as a support 
-lotyte recording the basic voitam mosparn of cach catabst. To compare the results the concentration of l.0 moi L-1 were chosen tICCaUst this is the most usual concentration of fuel cell 

v{14146011. 	 ‘,111 t diG Of 	 r. pp uTpui 1U 	 llIC PAPPrillIVIIIA Aliti 111C, JIG 	 XKliiP3.3 	 Figui he 3 

• 1::;'; The catalyst produced be the s-pontaneous deposition method and the catalyst produced by the liCinnernann method and treated with oxygen atmosphere present similar behaviour according to 
cyclic voliammetry espeetally in the range of C, 	and 0.7 V. that is interesting for direct methanol fuel cell applications. Fhti catalyst synthesized by the Beinnemano rocdiod and treated only 

. • .: with hydrogen atmosphere shows less elect:mat:miry compared to the other ones. 

Both methods are suitanle for the production.ot elecarocatalyat for thel cell.applications. 
The CaLltySIS- s■nihesaed by the BOnnemarui method Pi;:sent a good eledrochemical activity and a 
structure based in well-dispersed nanocrystals on the carbon •support that leads to a good 

electrochemical behavior tor fuel cells applications. 

The catalysts synthe.sized by the spontaneous deposition metliod present also a good 

electrochemical activity while makmg the normalization bythe amount of platinum in the catalyst. 

The tarthrture of the cataly:a is on platisium atoms on carbe.n-supportzti rathenium 
nanocrystals surface. 

The colloidal method (f35nne.m.irt) should be performed in an inert atmosphere with non-hydrated 

chlorides of rho me-rttle invoiswi hecorning more expensive than the deposition method hot 

colloidal method could produce ternary and quaterrtary systems of catalysts to improve their 
performance tovvard CO tolerance of the fuel. 
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