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REPORT OF SHORT-TERM ADVISOR
 

DR. H. GARTH SPENCER
 
Clemson Uniersity
 

Clemson, South Carolina
 

Area of Assignment:
 

Advisor to Department of Chemistry, Instituto Universitario da Beira
 

Interior, Covilha, Portugal.
 

Objectives of Assignment:
 

The rbjectives were to assist the Chemistry Department establish
 

research activities and develop an orientation toward polymer chemistry
 

in courses, research, and extension.
 

The 	program was divided into three areas of activity:
 

a) 	 Teaching and Course Content-- Teach a course on "Physical Chem­

istry of Polymers" for faculty and students. Discuss the content 

of the chemistry courses at IUBI with, the chemistry faculty. 

b) 	 Research Projects-- Develop new research areas utilizing the 

human and scientific resources at IIJBI and in cooperation with 

plants that produc! synthetic fibers, it' possible. 

Meet with researchers involved in current research projects, 

especially tho;e ,:oncerned with energy and water conservation 

and with effluent piroblems in the text il,, indust,'y. 

C) 	 Extension=-- Palrticipate in a r;eminar for academic and iidu:strial 

techni :al p(e r' i;oel on indu!strial aqu.cot;:; effluent iproblems. 

Visit textile plan1ts and the "tle.tilo Ins titute in Covilha. 
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Portuguese Counterparts at IUBI:
 

Dr. Isabel Ferra, Head of the Department of Chemistry
 

Dr. Teresa Amorim, faculty member in the Department of Chemistry
 

Accomplishments with Respect to Objectives:
 

A. 	Teaching and Course Content:
 

t
A representative course on "Physical Chemistry of Polymers, was
 

taught in ?0 lectures. This was a survey course emphasizing practical
 

aspects of the physical chemistry of polymers. Attention was directed
 

to topics of interest to textile chemists and engineers. It was repre­

sentative of material taught to chemistry and textile students at
 

Clemson University.
 

Complete notes were prepared, photocopied, and distributed to the
 

class participants. The lectures were in English. Illustrations of
 

principles werte provided and the overhead projector was used extensively
 

with prepared transparencies in order to cover as much material as ros­

sible in the limited time and to help overcome any language problems. 

The part icipants were almost exclu;ively Chemistry Department faculty 

members and the average cl;ass attendance was four or five. 

An outline of the cutrrse is attached and copics of the complete 

notes were provided t host attending tihe lectutre;. 

iNfornal l i s, ion:; about the curriculum and tihe content of thelt:; 

courses w(.*e c:arried out. with the senior chemistry facult/ members. 

B. Research Project;: 

A r r;arch p rj,: t on the structural feattne, off polyestor fibers 

dotermined by infra ret .iipcctro,;copy, denrity, and X-ray diffract ion 

metot'ds wa% iitiath wit.h Dr, Terus;&a Amorim. A prel|imimiry de.c ription 

of thlu r,.vearlh pioj,,ct hasa bteii written anld loft wit h Or. Amorim. Tit* 



-3­

project involves the use of the infrared spectrophotometer and other
 

equipment at IUBI. Equipment at the Textile Institute in Covilha ma
 

also be required. The X-ray diffraction studies will be carried out at
 

Clemson University in a continuing cooperative research effort. Samples
 

of polyester fibers are being obtained by Dr. Amorim from Portuguese and
 

other suppliers.
 

By studying effects of thermal and chemical exposures on the fiber 

structure, several areas of research are available for student assistants 

in the department to develop research projects under the direction of 

Dr. Amorim within the framework of the polymer structure project. 

The current research project on the analysis of influent and plant 

and unit process effluents occuring in selected textile plants was dis­

cussed with Drs. Ferra and Amorim. Some reports on similar studies
 

accomplished by researchers at Clemson University will be sent to those
 

researchers. These reports will provide some examples of the available
 

methods and illustrate the value of such studies.
 

C. 	Extension:
 

Visits were made to thu Textile Institute in Covilha; Paulo de
 

Oliveira, a wool fabric producer; Penteadora, primarily a wool fabric 

producer; and Finicisa, a manufacturer and processor of polyester and a 

producer of polye:;ter and acrylic fabrics. Pinicisa is the only producer 

of polye:;ter in Portugal. 

A :ei niar on "Problems tie ifluentes Liquidos Inustriai:;" was held 

on Duccmber 13, 19 82., at 11I. S ix lecture:; were given, including one 

I presentcd. The seminar attracted about 31 participant:; external to 

Ull from hrnrghut 'ortugal. in addition to 10 parti cilpant: from IUiI.L 
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D. Acknowledgement:
 

The personnel at IUBI were most cooperative, and they assumed respon­

sibility and took the initiative for planning my many varied activities
 

so as much as possible could be accomplished during this brief visit.
 

Special thanks are due my Portuguese counterparts and the secretarial
 

staff, and to the others who contributed to the program.
 

Identification and Analysis of Problems Encountered
 

(1) Living accommodations for me and my wife and provision for a
 

placo to work, both an office and a laboratory, were very good. Schedul­

ing and support for my activities were well planned and carried out with 

dispatch. No problems occurred in these areas. 

(2) A long-term advisor coulu have been valuable. My contribution
 

might have been enhanced if a long-term advisor had been available to 

rapidly orient my work in the lung-term development plan, point out 

changes needed in my approach to the assignment, bring me into contact 

with personnel as needed, and provide follow-up after the visit. 

(3) The course was presented primarily to the ,.nior faculty 

members in chemis;try, who attended regularly. llhese were the proper 

participants because they will be responsible for any orientation in the 

courses toward; polymer chemis.;try that results from the visit. I regret 

the lectures h ad no more appeala to the textile engineerin, facuilty members, 

advani.ced studints in that. area, and more of the chemi';try teaching a';sis­

tants. There are no advanced chmi :;try student,; at Jl11 wh(o might have 

particilpated iu the Ic trre.;, l.anguage, conflictinrg or hu:;y :;chedules, 

subject Inatter alt ItIalni(,r of I),:>ctI"t i o lOat, ) i)ly II contributed tonti l 

reduci ,l daicu per: onnel only ca sual inatt, by with a intere'st polymor 

chemistry. 
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Future Requirements and Proposed Actions
 

(1) There will be a cooperative continuation of the research effort
 

in polymer structure determination and modification by Dr. Amorim and
 

myself. Most of the research will be accomplished at Ib I. However, an
 

updating of the literature search and X-ray diffraction studies will be
 

carried out at Clemson University. Attempts to obtain external funding
 

for this research could be written cooperatively after we have obtained
 

prel.4minary data.
 

(2) It is recommended that chemistry teaching assistants participate
 

in this research effort under the direction of Dr. Amorim. The ability
 

to attract and retain an able faculty upon which greater chemistry activity
 

and influence at IUBI can be developed will depend partially on oppor­

tunity for participating in research 

There are no advanced or graduate students, or technicians available 

for research participation. llius, the chemistry teaching assistants must 

become involved in a significant way. Perhaps research reports should be 

required from them each term and their research accomplishments included 

in their annual performance evaluations. 

(3) 'he equipment necessary for the research effort on polymer 

structure deturmiination and modificat ion is adequate for itnitiat-on of 

the project. flTc expected additioii of a nuclear magnetic resonance (NMR) 

spectrometer will make additional ic:,. arch available. Accessories for 

the inifra red ,p)c t.rtol)hot(.ome ter that would improve the quality aid expand 

the scope of the res;earch are: 

(a) ai polalr i -. r 

(b) a vr;at rc-controlled call or flbor mount, and 

(c) a milti p1 it t,., a l reflection ,;pectros copv (MI RS) apparatus. 

Acquit iiin of the,;'c cv5-or ;s s.hould he antici paIed in future budgets. 
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(4) Reports related to analysis of textile plant effluents will be
 

forwarded by me on my return to Clemson. Perhaps these will be useful
 

during the establishment of research in this area. Apparently funds are
 

available for the initiation of the research.
 

(5) The senior chemistry faculty should review the various curricula
 

and the syllabus of each chemistry course to determine whether material
 

on the phy',ica] chemistry of polymers should be included in these courses
 

and how detailed it should be. Further, this faculty should review any
 

changes with the faculty in textile engineering since the advanced stu­

dents in that area are the ones that would most benefit from inclusion
 

of the material.
 

(6) The seminar was quite successful and pointed to IUBI as a
 

university institute involved in both teaching and research aspects of a
 

government and industry related concern.
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PHYSICAL CHEMISTRY OF POLYMERS 

LECTURE TOPIC 

1 Introduction: Molecular Weight 

2 Determination of Molecular Weight 

3 Determination of Molecular Weight Distribution 
General Structure-Property Relationships 

4 Condensation (step) Polymerization; Kinetics 

S Condensation Polymers and their Properties 

6 Radical Vinyl (addition) Polymerization; Kinetics 

7 Vinyl Polymers and their Properties; Copolymerization 

8 Reactions of Polymers 

9 Reaction of Polymers 

10 icrost ruc ture 

11 Vibrational Spectroscopy 

12 Applications of Vibrational Spectroscopy 

13 Nu: lear hagnetic Resonance (N$1R) 

14 Appl icat ions of NMR 

is Mor pho 1ogy 

16 Polymer-Solvent Systems; 'hermodynamics 

17 Polymer AIloy-; 

18 Diffusion and Perneability of Gases and Vapors in Polymors 

19 Water in Poliymer.; 

20 History and R,.t;a'rch Trends of Polymer Science 


