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Oton Exchange Membrane Fuel Ce11s

C) is the equipment　血at produces

energy from an electrochemical reaction

hydrogen gas as fuel and oxygen as the

with　也e aid of proton exchange

e as an electrolyte and catalys=ayer

contained in ele調Ode (Wang, Zuo et al. 2009).

PEMFC is widely　章egarded as one of the

promlSmg energy ConVerSion devices for

antomobiles, reSidential and portわle power

systems for power deusity and血gh energy

conversion e餓ciency, aS Well as non-PO重lution

(D叫W劃g鏡血2009)・
The development of fuel cell was stagnapt

when血e basic design has reconfiguration. The

most significant barrier血at PEM fuel cells had to

overcome was血e∴COstly a皿Ount Of platinum

required as a catalyst. The large amount of

platinun in original PEM fuel ∞lls is one of the

reasous why fuel cells were excluded fro皿

commercialization. Thus,血e reconfiguration of

the PEM fuel cell was tangeted rathe重directly on

the electrode5 emPIoyed狐d’mOre SpeCifically,

On reducing the amo皿t Of platinum in血e

electrodes. This co皿tinues to be a driving for購for

further rese狐ch on PEM fuel cell electrod鏡

(Litster and McLean 2004).
One important component of血e PEMFC is

血e electrode, W址ch is∴a Part Where the

electrochemical reaction occurs. EIcctrodcs

consisted of the cathode (where reduction reaction

O∞urS) and anode (Where oxidation reaction

OCCurS) From the several mcthods of making

electrodes, CaSting皿e血od is a method of mcking

electrodes that are easy, Cheap with the e餓cieut

use of materials and satisfactory perfomance

(Haris and Walcayk 2006). Casting Method is
done by attach electrode皿aterial on血e substrate.

血portant paramcters of血e catalyst layer

perfomance is the ability to facilitate the
electrochemical reaction and to stream of

electrons generated at the anode or required at血e

cathode. Electrical conductivity of the electrode is

One importat paraneter to detemine　血e

PEBT UNSRI
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調ance of electrodes, Which electrodes are

ged on the backing layer’Gas Diffusion

and Catalyst Layer must can stream and

言electron§ generated at the anode. Several

ds have l,been done to improve血e electrical

ctivity, amOng them by Lin (LiIl, Chen et al.

. Between　也e cathode and anode are

electrolyte, and a combination of

es wi血狐electrolyte me皿brane fomed

軍旗狐e Ele(請Ode Assembly (MEA).

atalysts are used to facilitate血e rea(誼on

gen and hydrogen. Selection of a11oy

Pt-Co/ C results of the reduction are due

桓飯田m (耽) alone has the prope競ies血at

y poisoned’ OXidized’ and the price is

expensive so the use of other me(als

i調he class of trz血Sition metals such as cobalt

to s叩port the role of Pt as a catalyst to be

rtant. The use of metal alloys as catalysts

Cell proven to inprove electrode

especially cathode (Seo, Lee et al.

autions of Pt-Co/C Catalyst

Catalyst Pt-Co/C prepared by impregnation

reduction of Co(NO3)2.6H2O and

昆6H2○　○n　血e ca「b皿　subs露光e.

egnation and the reduction is i加ended to

te the particles ofCo and Pt on the carbon

e. Catalyst impregnation pro∞SS Was

With the mass ratio of Pt and Co are

esults of impregnation catalyst§ Were

by using H2 at a temperature Of 400Oc for

ations of Electrode

ep紬ation of electrodes covering the

eparations of Backing Layer (Ismail,

h馳di. 2003)

acking layer used was backing layer wi血

Ⅲ町OS班on融○ ○fc狐的n (50%面)紬d

PTFE enmlsion (50% wt) with a size of 2

c皿x2 c皿.

b.　Preparations ofReaction Layer and Casting

to Bac岨ng皿ay餅(Rj哩創れ2002)

A certain amouut of PTFE powder (20%

wt) was dissolved by adding little by little

qc賞obex狐e,　孤d　　証Ⅱ顔　　面南1

homogen∞us.血to the PTFE paste is

added a certain amo山i o active cartron

200 mesh and Pt and Co catalysts with

Varying content. The mixture was stirred

uutil homogenous to fom ,Paste and taped

OVer血e backing layer to fom el∞trodes.

Electrodes are fomed is heated at a

temperature of 350Oc細30 minutes, then

cooled and dipped into a mixture of 15%

Nafion solution and ethanol. Electrodes are

then heated in an oven at a temperature of

800c for 30 minutes. Electrodes血at have

been made analyzed the value of surface

Conductivity and cross section and

C血鵜書証雛ね也c血uctⅢe軸心や血書軸t of

the prrticle surfa勝dy EDX-SE鴫

3.　Preparations∴and Testing of MEA (

Mセmb′ane E虎鳩車0庇A組京el書物の

Nafion membrane was activated by heating

for 30 minutes in lM HCI solution. On bo瓜sides

of the membrane that has been activated and

Stretched, Placed on one side of the mode and

Cathode on the other side. MEA is pressed on the

appliance press by heating at 75 kg/cm2 real

PreSSure for 20 minutes・ MEA fomed was tested

the elektrochemical activity on a simple fuel cell

eq山p血ent.

R田SULTS AND DISCUSSION

l.　Preparation of El巳ctrode

a.　Observation Results of Electrodes

C onductivity

Observation Results of surface and cross

Section conductivity of reaction layer on electrode

is shown in figures l and 2.

之010- RUSN俺pさB丁
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igure 3. Spect州m data ofThe EDX-SEM of the

Pt-Co/C catalyst wi血the content

compahson of陣:Co = 0,6:0,2

Figure 3 atrove shows the per∞ntage data

Pt were detected at l l.34%, C ofll.04% and F

i pT昭dominating (75.75%), Meanwhil。, C。 is

t detected by血e operating potential applied.

is beeause the amount of Co is∴added too

(0・2 mg/cm2). The energence of F in large

t脆es are very possible because less than

血xing between血e catalyst PトCo/C w姐

SO that the distribution of Pt_Co/C and

E uⅡeVen.

Figure 4. Spectrun data ofthe EDX-SEM of the

Pt/C働ぬIyst with也e content ∞mParison

Of耽:C雲1:0,40

Figure 4 shows血e contl孤t OfPt and C in

血e foⅢ1 0f the dctected elements a輪7.87% and

75.77%. Content of C Iooks dominan　血is is

because content of C血at is used. is greater than

the Pt contot and distribution betwin pt, C and

PTFE are uneven.皿e picture ahove also shows

the existence of F elements are derived from

PTFE. Meanwhile, from SEM inlageS Of catalyst

Pt / C with magnification lOOOx visible grain C i§

SO dominant and the white light images granular is

POSSible containing platinum　血at aggregated

toge血er with PTFE and carhon.

Ficmre 5. ¶1e Spektrum data ofEDX置SEM of

Co/C catalyst with the content comp血son

ofCo:Cこ1:40

Figure 5 showed sigIlificant of血e P珊

COntent (68.26%). EDX spectru皿data also

indicate血at也e Co remaillS undetected at the

coutmt l mg/cm2.

2.　Observation Results of MEA

a.　Conductivity Observati on

MEÅ　conductivity measured is the

COnductivity cross-SeCtion (thickness) which is a

COmbination of condudivity cross-S∞tion of two

electrodes (ca血ode and anode) and　血e

2010 - RUSNAS PEBT UNSRI
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e Assembly (MEA) for Proton Exchange Membrane Fuel Cell (PEMFC)1　　　　　Dedi Rohendi

tration diminishing wi血∴fixed Co

億ation, the cell potential decreased but not

利血y. This shows that Co has a role in

血g the role of Pt as a catalyst. From the

9 shows that up to O.2　mg/cm2　pt

tration wi血the concentration of Co = 1
2。 OCV value almost the same with Pt

tニ1 mgfom2 without Co. For comparison

hown curveS Of Pt/C and Co/C, Which

幅s ifCo is used as the sole catalyst (witho読

V value so small. This indicates血at Co is

uitable for use as a single catalyst.

Pt and Co catalyst pr印ared by

ation and reducti(m me血ods proven to

ease the eIectrical ∞nductivity of the surface

血e cross-S∞tion ele(舟ode and cross-Seく魁on

MEA. EDX-SEM results∴Showed that the

Piegnation method is quite successful in

船血g Pt catalyst on electrode. Co as supporl of

丸ysts in the PEMFC is proven to maintain

CV while content of Pt reduced to O.2

血`. The highest OCV ratio achieved on the

6加ofPt: Co = 0.6: 0.6 mglcm2. Although Co

ーCo/C catalyst is proven to maintain血e OCV

MEA, but血e use ofCo as the sole catalyst for

MFC does not Show good perfomance.
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