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: M 2012-13 APPLICATION DEADLINES A -
o HOR .| O, Friday, Sept 14, 2012 - Fall 2012 Research & Travel L N,
- GENESEO Friday, Nov 9, 2012 - Spring 2013 Research & Travel g )
FOUNDATION | O Friday, Feb 1, 2013 - Spring 2013 Research & Travel 2 o s w«‘@" -

Trduw idual Besaada-Clhem sty
- " Student Association & Geneseo Foundation 7 .
- Undergraduate Research and Travel Grant Program ev. o706112)

As a part o_f its long-range allocation of student activity fees, the 'Geneseo Student Association hi:iS awarded $40,000 to the
" Undergraduate Research Grant Program. As in previous years the Studerit Association's allocation has been matched by the
Geneseo Foundation, bringing total support for this year's program to $80,000. ' ' e

The Geneseo Foundation, a nonprofit organization which accepts',' administers and ailocates private gifts to benefit SUNY
Gene_aseo, will oversee the distribution of these funds by a subcommittee of the College Research Council,

- The Research Grant_funds are desigﬂed to aid undergraduates in the purchasing of supplieé, équipment, and other expenses
- they might incur in their research project. The research travel grant funds cover travel to present research at professional or
-scholarly meetings. : ST . - - ‘ .

-The opportunity for imdergraduate students to conduct research is a unique aﬁd réwarding experience for evefyone involved.
Geneseo currently has a strong tradition of providing such opportunities for undergraduates. The Undergraduate Research
Grant Program will continue to further this tradition by providing ‘worthy projects with funding, S

. - ATTENDANCE AT A GRANT WRITING WORKSHOP PRESENTED BY THE OFFICE OF SPONSORED
- RESEARCH IS MANDATORY IN ORDER TO BE ELIGIBLE FOR FUNDING. FOR GROUP APPLICATIONS ONLY o
- REPRESENTATIVE FROM THE GROUP NEEDS TO ATTEND. '

FOR GROUP APPLICATIONS, EACH APPLICANT IN THE GROUP MUST SUBMIT THEIR OWN APPLICATION FORM BUT.
o _ ONLY ONE COPY OF THE PROPOSAL AND ANY OTHER ATTACHMENTS IS REQUIRED.
PLEASE STAPLE ALL FORMS AND ATTACHMENTS TOGETHER. \

Name §

A Cd_llege'Addres g

Home Address

College Phoncy ' I Graduation Datc i " (minimum 2.5 required.in major)

Amount of Support Requested $_366-49 E-miail §
. L . ) \ . o \J
Title of Project ' Jolar Der\uo,c\ otk ng'w vH g A

SA?I‘ O\'M.Q\‘QQV\\O\( AP,?/OO\L\\ <

Are you applying to othér sources? If yes, please list -~ :

 Department_Chem'stry A W MeGoccoly
S . . L \, FE . , '. i .
. Department Chairperson's Signature ' . - :

Student Signature }

NOTICE: IF THIS APPLICATION IS FOR FUNDS TO SUPPORT RESEARCH FOR ACADEMIC CREDIT AT AN INSTITUTION OTHER
THAN SUNY GENESEO, YOU MUST FILL OUT A “PRE-APPROVAL FOR TRANSFER CREDIT” FORM (AVAILABLE FROM THE DEAN’S
' OFFICE) BEFORE ENROLLING WITH THE OUTSIDE INSTITUTION. : :



BEFORE SUBMITTING YOUR PROPOSAL, PLEASE MAKE SURE YOU HAVE COMPLETED THE
‘“CHECKLIST FOR ALL PROPOSALS” AS WELL AS THE CHECKLIST THAT APPLIES TO THE TYPE
OF FUNDING (RESEARCH OR TRAVEL) YOU REQUEST." :

-

CHECKLIST FOR ALL PROPOSALS

Are you a student enrolled full-timé this semester? -
Please circle date of proposal wntmg workshop you last attended:

~ Sept. 8,2009 ~ Jan 26 2010 Sept. 7,2010 - Jan. 25,2011 | ~ Sept. 6, 20 ] anuary 24, 2012
_ é September 4, 2012 ~ or met with the Director of Sponsored Researc i \Q/ée 2 o
Minimum 2.5 GPA i in major, ' ' ' : o o

U Do you have your Department Chair Slgnature?

O The original, signed, collated copy of both proposal and faculty support letter? Faculty support letters
' should discuss the specific role of the student(s) in research projects or presentatlons

CHECKLIST FOR RESEARCH EXPENSE PROPOSALS

- L] Applied for or obtamed IRB approval (human subjects) or IACUC (ammal sub_] ects), if necessary‘7
(please refer to #5 under.general guidelines) A .
CI Obtamed current pnce quotes for equipment and added appropriate sh1pp1ng & handlmg costs?

IF ANY PORTION OF THIS PROJECT WILL BE CONDUCTED OFF-CAMPUS, PLEASE LIST THE
LOCATION(S) AND APPROXIMATE DATES THAT YOU EXPECT TO BE AT THE OFF-CAMPUS SITE(S)

CHECKLIST FOR PRESENTATION/PERFORMANCE TRAVEL— PROPOSALS

7

D Included confirmation of presentatlon acceptance for conference‘? If not, mclude in your proposal the
-~ date you expect to be notified. '
a Does your travel budget adhere to stated allowances for auto, lodgxng and ‘meals?

DATE OF MEETING - - LOCATION

NAME OF MEETING/CONFERENCE
' GENERAL GUIDELINES

A maximum Of $600 will be awarded to each undergraduate recipient per semester.
Groups of 3 or more students applylng together for the same prOJect or presentatlon will be limited to a total
of $1500. . '
Students must be enrolled on a full~t1me basis. :
Research projects must be supervised by a faculty mentor or sponsor.
URG funds may not be granted to fund stipends.. ' '
Research must conform to standards set by the Institutional Review Board for the Protection of Human

~ Participants and Institutional Animal Care and Use Committee. Students using human or animal subjects
for data collection need to include evidence that IRB or IACUC approval has been obtained or is being -
sought. Evidence of IRB or TACUC approval is required for those seeking support for travel.
A final report must be submitted to the Geneseo.Foundation promptly after completwn of the project.
Submlt original signed application with faculty support letter to Erwm 205.

Ll
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PRESEN TATION or PERFORMANCE TRAVEL GRANTS

GUIDELY] S FOR TRAVEL TO PRESENT RESEARCH RESULTS OR A PERFORMAN E AT A -
PROFES SIONAL MEETING OR SCHOLARLY CONFERENCE: '
- AwardS\are competitive and decisions for funding will be based on the quality of your grant apy ication.
Havmg a\gaper accepted, personal or career goals, and graduate school admission alone are not sufficient justification
for funding\ Please include a one page rationale to support your application which includes thgfollowing
information:
What was the purpose and s1gmﬁcance of the research pro_lect‘?
" What was acgomplished towards these goals?
How will you e partlclpatmg at the conference? Ex: presenter, poster session, papelist-
For GROUP tra¥el applications, please provide additional justification by answeying the following questions:
- How will each stiqent participate in the presentation or performance? Will th be making all or part of the
* presentation or perfy mance or will they attend the meeting as.a non-presensifig co-author?
For travel for research\presentations, what was each stident’s intellectual ontribution to the project?
For travel involving performances, what was each student’s creativé copfribution to the development of the
- performance and/or how Will-each student contribute to the final perfgfmance?
The Research Council reserves theXight to limit the travel support for a single presentation or performance.
Your ratwnale must be written so thgt a student or faculty member outside of your major may understand.
2. For group applications, each studéqt should submit their own applicdtion form including budget, but only one copy of
the one-page rationale and other attychments (see below) is needed. Please staple everything together. '
‘3. Include a copy of the letter or the e-mail conﬁmung acceptance,0f your presentation or.poster. If you have not yet
 réceived confirmation by the applicatidp deadline, please deliver it to Erwin 205 or email it to Anne Baldwin,
baldwinA@geneseo.edu, as soon as pos¥jble, otherwise yoyr award will be delayed.
4, All applications must be accompanied by & letter from andppropriate faculty sponsor describing the merit of the
research and the significance of the conferehgce. :
5. Please‘include a detailed travel budget (below) with e£planations to jl]Stlfy your. budget requests Please hst all
' antlclpated expenses (even if the total exceeds the crrrent $600 maximum award).
6. Do not attach a copy. of your presentation. o
. 7. Please Note: For.group applications where stugén DRIVE to the conference or meetmg, generally only ONE
- student will be relmbursed for auto expenses ¢6.g. leage, tolls, parkmg) -

e o op

8. : , B .
Item : Expl_anation / o \ . S | Description | Total

--Air,tretin,.bus o » / | »' \\ | | . - , i 1%
Auto I / B - \ | " |@$022amile |3
Tolls ' / L ‘ L \ - .' - $
Parking - - / _ R \ ~ | '_ IRE

For lodging costs, on z;?bdgingv 1 line please indicate A) the # of stude sharing the room, B) the total cost of the -

room per night (including applicable taxes), and C) the-actual cost per studsyt per night. Use the LESSER of the actuai

cost per student per night (C) or $70 per night for your calculations in the Lotiging 2 line.
Lodging1 . | A) T6tal room cost (with -| B) # of students sharing room: \ | C) Actual cost per student per :
' e es) per night: $ ‘ ' - night (A+B): §

- | Lodging 2 / o | v ‘ - ‘_ \@$ anlght

$

/ . ' _ : '
Meals | / o ‘ , ' » o @\$\31 aday* |3
Conferénce - . , - , } ‘ \
Registration . ' - L . .
Other R - - | NEE

" *the per diem for- meals should be broken out at $7 for breakfast, $9 for lunch TOTAL \
and $15 for dinner, as appropnate .

-3-




RESEARCH EXPENSE GRANTS
GUIDELINES FOR GRANTS FOR SUPPLIES, EQUIPMENT, RESEARCH-RELATED TRAVEL, AND -
'OTHER EXPENSES TO BEGIN OR CONTINUE A RESEARCH OR CREATIVE PROJECT: -

1. . Awards are competitive and decisions for funding will be based on the quality of your grant application.
- Having a paper accepted, personal or career goals, and graduate school admission alone are not sufficient justification
- for funding. - You must respond to all questions in #2 and #3 below and it should be 3-5 pages in length to provide the
review committee with adequate information. _ ‘ S ' : :
2. Please include a detailed rationale to support your proposal which iricludes the following information:
" -a. What is the purpose of your project? (hypothesis, thesis, objective) ‘ ‘ -
b.- How are you doing the project research? (methodology, procedues, research strategies, etc.) o
c. Indicate the specific role of each student in the project (e.g, what specific experiments or activities will the
.student(s) be responsible for?) - : "
d.” What is your timetable? =~ - S E o _
e.. What are the-expected conclusions or results of your project? (What do you hope to find out and/or accomplish?)
f. Why should you receive Student Association/Geneseo Foundation funds for this project? A
Your rationale must be written so that a student or faculty member outside of your major may understand.
~ Include supporting documentation as it applies to your proposal: . . '
a. Examples of research "tools," if applicable (Include, when appropriate, questionnaires, surveys, interview
questions, lists of collections or archives you intend to utilize, etc. and explain how these address.the purpose of
your research) - - - o . ' . K o
- b. Verification of your ability to do the research (appoiniments for interviews, availability of needed equipment,
.. contact'with archivists to discuss accessibility of collections, etc,) : I R
* c. Equipment - (current price quote including S & H, explanation of equipment, what it is used for, and
 appropriate shipping and handling costs. Demonstrate that equipment is not otherwise available, iritegral to the
 research, too inaccessible to borrow and would enhance student academic pursuits beyond your project)
- d. References — (cite works used in developing your proposal) =~ * . o _
4. - All applications must be accompanied by a letter from an appropriate faculty sponsor specifically endorsing the merit -
" and plausibility of the proposal and outlining both student and faculty sponsor roles. T . ) _
5. Please include a detailed project budget with explanations to justify your budget requests. Budget allovance for
- duplicating is $0.05 per copy with $100 maximum. . : ‘
6. Travel expenses for trips to conduct research (e.g. to travel to an archive or library or to conduct field research) are .
. allowed under the Research Grant category. Please follow the limitations for fravel expenses noted on Page 3 ‘
- (Presentation or Performance Travel Grants) as follows: auto $0.22/mile; for lodging use the lesser of the actual per-
night student cost or $70/night; meals $31/day (broken out at $7 breakfast; $9 lunch, and $15 dinner, as appropriate).

[Ttem Explanatioh _ ’ ' Description B | wTota.l-
R T . $uaag
Co(ef( ‘l : V\/\W\cr‘\«/\\s M{AQA 'Qor -\‘\& qu\-“ua'vx T .90
T : = , —T3
DU 08 componnds 263 s e . [$23%0
heerue A -\—\«L» pre fosal _ _ 34,00 ,
) T ok beazenc. | ' ' N _ $ 2490
) L;,Nr‘\d‘.vxx{\\oow\'&g_p\e‘@\ _ ' ' . B $'£6®.60
| Dk corethia B - FOTALT P ugs0

Please direct any questions to: Anne Baidwin, :Dire'ctOr of Sponsored Research, 245-5547, Erwin 205, baldwinA@geneseo.edu

[ Tota » #366.40)




Solar Derived Fuels using a Supramolecular Appi‘oach

' ‘ “ The Global energy demand is expected to doitble by the yeér 2050, ( 1)..C-urrent1-y, the
lafgest source of the worlds energy comes from fossil fuels. While there are enough fossil fuels
to last beyond 2050, the burning of fosgil fuels causes the release of CO, (carboﬁ'dioxide),’ which
is having a large impact on the world's climate. On top éf this, .as fossil fuels become less and
less ac;;essible,_ their pricAe is sure to continue increasing, which could ;:auéé fndre economic
- turmoil. (2) Because of this, it is impqrtant tb develop new technoiogies that are cheap,
renewable, and do not prodﬁce carbon dioxide. |

Solar energy is a very a;;pegling optibn to this eﬂergy problem. The sun provides visible
energy in the form of sunlight at a rate of 122 TW (1 terawatt, TW, is 10'2 joules per second) on
the Earth’s surface. In fact the amount of energy that hits the carth from{the_suh in 1 hour is |
more than 'hurrrlansAuse in an entire year. (1) Solar eﬂergy is in unlimited supply (until the sun
burns out), it is also carbéh;neutral, and ffee. The major obstacle with sélar energy is converting
it into chemical energy, so that it can be used. One wéy that it can be used to coﬁvert solar
enefgy into chemical, ié through the use of hydrogen. (Hz). | |

Using solar energy to split HO (water) into its constituent elements, hydrogen (H,) and

(@) H:0 = H, (g) + %20, Fg) .| oxygen (O2) (Scheme 1), is a good way to get hydrogen
(b) 2H,0 — O, (g) +4H" + 4¢” :

, into a useable form of ehergy. Because the splitting of
() 2H" +2¢” — H, (g) _

o220, N
gy

water into its constituent eléiments fakes two reactions

Scheme 1: Water splitting equations, o e

(a) Overall reaction; (b) Oxidation of : . . . : . . v _
H,O to O, and hydrogen fons (H); (c) (Scheme 1, equations b and ¢), research into this industry
Reduction of H to Hy. -

s divided into two parts, water oxidation (Scheme 1,

equation b) and H' reduction (Scheme 1, equation C). Work on water reduction qurrently usesa



_ sacrificial d(;nor such as ascorbié aci_d,’or 'triethénolamir'le' to replace the electrons gaine‘:d from
oxidation. (35 Hopeﬁllly, reseérch will eventually discover a way to remove the need for a
sacrificial donof. This work focuseé oﬁ reducing H' to H,.

Currenﬂy one aiaproach for photocatalytic H' r-edu-ction‘uses‘ Hy-evolving catalyst with a

photosensitizer and a sacrificial donor to give off electrons.

vislble photon, hv

D = sacrificial donor @9 = photosensitizer

Scheme 2: H, reduction using a cobaloxime catalyst and a sacrificial electron donor

Photons aré absorbed by the phdtosensitizer, to maice an excited stated. The cétalyst then uses
the eléctrons in the excited state to reduce H' to H,. The sacrificial donor gives electrons to the
photosensitizer so that the reaction can be done again.: Until recently, the Snly ;:ffeotive H,
evolviﬁg catalysts 'havé employed the usé of rare and expensive metals, such as platinum. (4)

' Recehtly? work has gone into using more common and_ thus cheaper catalysts:, such as-cobalt,
(3,5) Cobalt catalysts are a much better soluti'on for converting solar energy into fuel, as fhe'y are

cheap and easy to come by. Unfortuﬁately, cobalt catalysts decompose and/or lose their catalytic

activity after several hours of exposure to irradiation, This project uses a supramolecular -

Lttt
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approach in an attenipt to stabilize and improve the cobalt catalyst in Ha-evolving system by
‘putting-it inside a-molecular cage.

Over the past two decades scientists such as Fujita and other have studied

“supramolecular self-assembling molecules. Fujita first rgpbrted assembling a square palladium

complex in 1990, (6) Sinc'e‘ 1990, many more complexes have been assembled, the most notable-
are three dimensional _assemblies that are referred to as "cages". (7,8) These cages are water

soluble and self-assemble; mostly through hydrophobic interactions. Figure 1 provides and

- example of a three-dimensional cage. -

9..0./\?,4, -_I (NO,),,

> A
- . .
| ;. water 4 "N
N . C \I NOQ A -
4 + 6 E N
; Pd R
G N Yo '
Afk\” B R
1 corner

Figure 1; Assembly of a three-dimensional coordination cage. o

Theée'cages have been shown to be able to encapsulate small rholecules,'al,so due to their

- symmetry they are easy to classify using NMR (Nuclear-Magnetic Resonance). 8)

Research will g0 towards switching out compound 1 in figure 1 with other panels such as

2 and 3, which are piciuréd below in figure 2.

Figure 2: Alternate panels for the cage



Molecules 2 and 3 in figure 2 are not commercially available. So I will be synthesizing

them using palladium catalyzed carbon-carbon bond forming reactions. This is exciting-Because

the last chapter in the organie chemistry text shows these reaction but we did not cover it when I

took organic chemistry and neither do we do it as a laboratory experiment in any chemistry

laboratory class that I have taken thus far. Money av_s)arded_ in the grant will go toWards

~ purchasing the materials and supplies necessary for the synthesis compounds 2 and 3. Ihope to

someday design pharmaceutical drugs,-and to do this I will need a good understanding of orga.nic ‘

synthesis techniques, which I will gain from doing this exf)erience. '
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Order Preview(This order has not been submitted)

h Copy :
Order Date:2012-~11-09

Purchase Order:
Additional Reference:
Payment Term:Prepaid - 1 day net

Email order confirmations to:

Subtotali366.40 USD . L

Order Total:366.40 USD

R R : : % SR
,ﬁ; é#%,‘g;-?} i SUTRN RO
; RAIATRI RY ; 5 A 3
000010 03140-100G COPPER (I) - IODIDE PURE 1 ) 49.90 49.90
. 1 In Stock from MILWAUKEE 11/09/12 - .
000020 l 208671.~1C DICHLOROBIS (TRIPHENYLPHOSPHINE) - . & , 1 29.80 ] . 29.80
. 1 In Stock from MILNAUKEE 11/09/12
000030 l 218170-5G (TRIMETHYLSILYL)ACETYLENE, 98% < l 1 54.00 | 54.00
1 In Stock from MILWAUKEE 11/09/12°
000040 II7632-5G-A JODOBENZENE, 98% .1 24.20 I '24.20
1 In Stock from MILWAUKEE 11/09/12
000050 , 634492-5G 4-PYRIDINYLBORONIC ACID, 90% I . 1 80.00 | 80.00
1 In Stock from MILWAUKEE 11/09/12 .
000660 , 320269-4L DICHLOROMETHANE, >=99.5%, A.C.S. REAGEN& l 1 12»8.50 l 128,50
1 In Stock from MILWAUKEE 11/09/12

3¢6.4a




Department of Chermstty
Asslstant Professor James McGarrah

'November 9, 2012

Dear Members of the Res'earch Cou’ncil’ .
ot m very pleased to start workmg W|th ‘ j
| E of 2013 he-will work on a pro;ect tltled Solar Der/ved Fuels usmg a Supramolecular Approach
K Westley is interested in becomlng a pharmaceutlcal chemist someday and is very excnted about
domg organlc synthesrs Our research is focused on makmg supramolecular assemblies and..

we have currently reached a dead end in usmg only commerually avallable startmg materlals B BT

Westley s research will propel us toward’ new avenues by glvmg us new bulldlng blocks for :

making supramolecular cages. .

5 e'nt'husia'stically endorsuapphcatlon for an Undergraduate Research Grant from
the Geneseo Foundation. You will note that ingEs g budget is fcr chemicals ne_eded_m_

~ order to synthesrze.these new.c_ompounds_.,

. .Sincerely', ST

~ James McGarrah

1 College Cicle, Integtated Science Centet, Geneseo, NY 14454 (585245-5699  FAX: 2455288



