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~The Aim Of This Work Is To Compare The Catalysts Produced By The Bonnemann Method

(Cotloidal) 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 optico de KBr +1% CuBr para a regido em torno de 278nm.
Ruggiero, L.QO.; Furlanete, K.
UNESP

O processo de producdo de materiais de halogenetos alcalinos dopados com CuBr, crescidos
pela técnica de evaporagdo resistiva, tem dado origem a filmes policristalinos com qualidade
optica superior as dos monocristais. Esta alternatjva de producio é capaz de minimizar o efeito
das altas concentragdes do dopante, possibilitando uma possivel aplicagdo Optica destes materiais
como filtros passa-banda na regido do UV. Neste trabalho, nosso interesse ¢ estudar as
propriedades opticas de filmes de KBr dopados com 1% de CuBr em espessuras de 1&#61549;m
¢ 0,6&#61549;m e 1axas de evapora¢do de 2,3nm/s e 5,6nm/s. Os resultados experimentais
indicam que filmes menos espessos e crescidos com uma maior taxa de evaporagio apresentam
uma maior transparéncia da regido do visivel e infravermelho, uma banda mais intensa na
regido de 278nm, uma menor largura desta banda e uma maior cristalinidade dos grios, ou
seja. 530 filmes que apresentam maior qualidade optica.
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Objecti

q] ectnves Calll.ysl Syhnthesis
1) Synthesized electrocatalysts of the PtRu/C system by two Colloidat ‘
diﬂ‘ercnt methods: . Spontaneus depasition

‘— Colloidal Méthod: "~ Spoﬁtaneus Deposition Method

2) Structural charactenzanon of the catal)sts- S
"~ EDX, TEM, MEV, XRD, xps,IR '
3) Eléctrochemical characterization: - et

e Methods

Bainemann ‘s method it En- Spondanerare Depeetin §

ot i 2
lnordermoummunmmnuuublewuondshouldbepmpmdmmmcnm Reported by Adzic ct.ail.*$ in order to minimize the amount of platinum
dried arding to the ions 1and 2: Wil ;_dsedtos\mlmmemma!ylthmdumowmxclwmalynv;\'
N(oct)dBr + KHB(et)3 — NfoctHB(et)3 + KBrd Eq(1) : with 20 w% of ruthenium, carbon support (Vulcan XC-72R) was

THF

impregnated with a sotution of RuCl,.1.5H,0 (Aldrich) sa watet:cthano)

‘v(r.Xn - \(oct).HB(a), - Me*(N(octd]" + nB(ct), +n2 H., +nX" Eq.(2) (1:1, v:v) and dried at 343 K for 4 h. The obtained solids were heated
THF colloid 2 LA from-oom temperanare to 673 K at 1 K min' under argon flow. When

T?*:mn. trextmen! ’ _ the detired tempersture war reached, hvdmgen gas wan intmdoced and
Reduding stmosphere 1:labeled &s PiRu (Bi1). Heat the cawatyst untit 573 K in-nitrogen, then- * the sampie way heid at that temperature for 2 h. The sample was cooled ;-
change the gas for mdrogcn tor | h change again the gas for nnrogen and tum off te 1o ambient temperanure under hydrogen flow and was immersed in an
aqueous solution of H2PICI6 (0.01 mol L-1) under argom atmosphere.
{he muxture was strred for {5 mm and ater Uus was tiltered, washed
d\mwgh}y with.water and dried at 343K for 3h. The calalynsym.hn\zed
. by the spontansous deposition is labeled an PRu (SD). - -

Quidizngiteducing .drcanuufu ab DiRu (B2) Tieat :hl.»-u»st until 5'?‘ k in nitecgen. Yien
dungelhchs(amgmmnmwmmum,chmguhcgasfothymwayndmngl h, and
(inalty change again the gas for nirogen and tum off the heating.
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Catatvsts composifion

The catalvsts compositions were checked by EDX and the resuits are presented tn the Table 1. The compnsmom are in good agreement with the -
- experumenial procedure. Iha rosutts tor spotancous depositon method shows thal a small amount ol platmum was deposied in the sugtace ol the
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Collod ruthenium supported-nanocrystals. —@
~rays diffraction (\RDi
The dffraciograme of the hinan: catabvere peveal plat 20 the anly crvatalline phases showing reflections according to the ICDD
! D g daiz base. no evidence of other metallic phases or crvstalline oxide species was tound. The diffraciograms can he observed in Figure 4. One can see
- Ty that a huge difference belween the results of the calalvsts PtRu B and PRu (B2). As they were produced in the same batch. one can conclude that
t o the oniv difference remains on the thermal treamment procedure. The average crvallite size scems fo increase in the foliowing arder: PtRu (B1) -
- PURU (51) ~ 1Ru (B2), 1his result  in good agrcement with the fugh-resolution meotures of ihe catalvsls {Figures 2 and 3). P

2h-resolwiion transmission eie ctron microscopv (HRTEM )
‘anocrystailites from catalyst PtRu (SD) sod PiRu (B2) arc displaved in Figure 2 and 3. The cawalytic active particles anc highly dispersed on the
e oraine for bath amndee [n compariean with the reaite for PRy puhhehed by Schmidi et 2l 18 hioger crvenatiire «izes weme famd foe the
cautvus synthesized by Bdnnemann method and thermat wreated with oxidantreducing atmospheres. The same growth of the erystallite mze happens
to sample prepared by the sponiancous deposition method, but in a small scale. The first cataivst PiRu (B1) has a smal crystallite size with difficult
resolution hy XRD. the second one has the biggest crystallite size of al) in good agrecment with the FWHM for this catalvat and the third one presents

P ] medium s17¢ crystatities with aggiomerates. FRu (B1) catalvet has the same strocture that PIRU (B2) except that the crystallite size is around 1.7 am
Figure3:Cyclis vollammetry of the inswead of 9.9 nm. probably due to the different thermal weament. The nanocrysials are weil dispersed on the carbon support simifar as PIRu (B1).
.atalysts. ) .

~voltammetrv (C1)

= catalysts were tested by cyclic voltammetry to evaluate their clccochermical activity. The cyvclic volmmetn: was performed with sulfure acid (112504 0.5 mol L-1) as 2 suppont
~a0ivie recording the basic voltammogram of cach catalyst. To compare the results the concentration of 1.0 moi L-1 were chosen because this is tie most usual concentration af fuel cell
optationn. A soan tate ol 1 in’Y w1 way used w oot ihe eaperiments and dicy wie preseisied i Figuis 5
The catalyst prodiced by the spontancous deposition method and the catalyst produced by tite Bsnnemann method and treaied with oxygen atmosphere present similar behaviour according 10
cyclic voltammeury, especially in the zange of 6 4 V' and (1.7 V. that iy interesting for direct mcthanol fuei ceil applications. The catalyst ssmthesized by the Bénnemana method and treated oniv
with hvdrogen atmosphere shows keas clecroactinaty compared to the ather orres. onmegrrty
T Luoand M. Anca £, Prance EfLK e 7T T, 2000
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Both methods are suitable for the production. ot ¢l lyst for tuet ceil.applications, . y
The catalvats smthesized by the Bdnnemann method present a good electrochemical activity and a | ¥BEms k. e 1 X. Ad RAr o xe. d4 BT, L

It M. 500, M, Linedl, Mo Lemicd Nova B34 p. D4, 2000, 5
structure based in well-dispersed namocryaals on the carbon ‘support that leads 10 a good 11 Prwes B4 Arxe. F. . Lot M. Rosh. ., Mt X Focas. K. PTZCT! 30, Thit nfers s LmmAenercns
M omfwence on Fowder Techsulowy, FIOrmnopas, Heoml, Novessber 2001,
electrochemicat behavior tor nugl cells appiications. £ Dthvewn Nete. A.. 7ra0cn, £U.. ARGS.L., 1S00L M. oezaen ER .. Soan. Jorems T, 23, WL 100,
N . ita 13 Ottveira Yo, 4., Frusco, .0 . Anen. E., S L LV . Lanardd, W, Puct] Celin Scmnce and Toctnolony 2002 Scwwn i
The catalyss symhesized by the spomtancous deposition method present also a good \:v-:-nun::.m m?:::-d-m
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clectrochemical activity while ma.kmg the normalization by the amount of platinum in the Catalyst. i o b b o o e m P B Mua S o e
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nanocrystals surface. Lisch, L. Jorwmn /. Cruche. /. Fower
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The colloidal od (Bormemann) should be performed m an inent axmospbere with non-bvdrated 1 r—..‘:xsm:?.:q—m uLnnA oo L /. :-u:.’uumsy—-x 131, 2000,

chlorides of the mersis inviived hecoming more expensive than the denosition methad hup 2 h0wa Dk e b1 swider L 5. D e . e 5 25305557

colloidal method could produce temary and quatemary systems of catal\sts lo |mpmve their  Admemtedemens ¥ e e
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