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Fuel cells‘andstheirapplications

Simply-to say, fuel cells are devices
that can generate electricity by:
using:oxygenin the air and fuel

Schematic device structuresefsphotovoltaic solar cells
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Molecular charaeteristics of H-PBd

Sample Mn(arm)  Mn(star) Mn(cross-bars)  Mn(H)  Mw/Mn
Kg/mol Kg/mol Kg/mol Kg/mol (H)
1 10.6 41.0 39.9 82 1.03
2 113 495 53.3 98 1.03
Al @ © /\ " 3 153 82.4 97.0 158 1.04
/| \ M 4 29.6 80.2 426 161 1.06
l\ / \ 5 416 105.0 45.6 212 1.05
/L
\\— S, T TR TS e A Mn and Mw/Mn were measured by SEC-LS in THF at 40 'C
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- — Sentmeiy The samples were analyzed by SEC-TALLS in THF at 40 'C Rahman and Mays et. al. Macromolecules 2008, 41, 8225
Synthesis of symmetrieland asymmetric stars GPC characterizationvofistarbranched polymers 0.01 M NaCl scatteringwARNMidata for NaPSS stars Results of asymmetriesstarcopolymers
e My R R R
6 o Low Sample (x10g m 1 @ [P n MM, Sample R, R, Rum R/R, Triblock P(SIS) St | Weight % of block | Number of
! e 2o ol?) (m) — (nm) (nm) 42 20.7 17.7 17 117 Sample | DVB/RLi 2 arb segments armsf
42p 1.382 10.2 <10 0.191 9.0 1.10 44 44.7 217 21 2.05 in star copolymer ¢
44p 1.681 99 <10 0192 95 110 46 727 27.2 17 267 SEC-LS®
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Proton ExchangesFuel€ell Membranes

PEM FUEL GELL

Key part of a fuel cell
» Low-cost » Chemical & thermal stability
» Good mechanical strength - Low gas permeability

Synthesis of conjugatedspelymers for photovoltaic solar cell
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PCHD: PolymemwithwGreat Potentials

* Six-membered rings in the chain backbone
*1,2-vs. 1,4-Microstructure

* Higher T, (>100°C) than other polydienes
* Potentially low cost

* Easy post polymerization modification

PCS ApproachstesFueleell Membranes
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Results of PMET=h=PS/PCMS Objectives
Sample Time | Conv. M, M,/M, | PMET:PS/PC | |
() | (%) | (obs.)* : MS
PMET-CTA-1 5 50 23000 1.17 -
PMET-CTA-2 5 40 32,000 116 -
PMET-CTA-3 5 50 26,000 1.19 - i
PMET-b-PS/PCMS 5 60 42,000 1.42 37:63
Paallel Onenttiono Cylnders
PMET-b-PSIPCMS 5 25 130,000 138 18:82 oo Ot of o
PMET-b-PS/PCMS 5 35 97,000 135 32:68 miophases in Gl copore s
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Cross-linking andpheteswiRElMs:in various forms
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Conclusions

i Synthesis of symmetric and asymmetric branched polymers with
narrow PDI (PDI = 1.03 ~ 1.14.)

# Flexible thermally stable fuel cell membrane having proton eonductivity: (0.

135 S/em) higher than that-of Nafion® (0,08 S/em) and goed mechanic streng

th have been successfully synthesized.

i2 Conductivity of Membranes has met the DOE (Department of Energy) Year
2 Milestone (0.07 S/em at 80% RH at 120°C).
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