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Universidad de P\Jarto Rico 

Recinto Universitario de MoyagUez 
SENADO ACADEMICO 
Mayogtlez, Puerto Rlco 

CERTIFICACION NUM. n-10 

Yo, Gloria A. Viscosillo!., Secretorio del Senado ~cadámrco 
del Recinto Univers:tario de Moya9Uez de la Universidad de Puerto 
Rico, CERTIFICO: 

Que en lo reunión ordinario celebrado el dra 7 de morzo de 1972 

este organismo aprob6 por unanimidad la PROPUESTA para el estable

cimiento de un PROGRAMA GRADUADO conducente al GRADO DE 

MAESTRIA EN CiENCiAS EN INGENIERIA QU,MICA, con las modi

ficaciones señaladas por el Comité de Asuntos Acad!micos del Senado. 

Se tncluyen como porte de esi'e dc~umento la Propuesto y el 

Informe del Comité de A!,Jntos Acad~micos. 

Y para que osr con~te, expido y rernito !a presente ce.-tiflcacl6n 
pera ~er considerada por las outoridacJes universit\lrias correspondientes. 

En MoyagOez, Puerto Rico, a los ocho dros del mes de marzo del 
afto de mil novecientos setenta y dos. 

,~C -~ .e..-
-"1/_ Glorlo A. Vlscastlfos 

Seeretc,ria 

Anefo 
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Ui'-iversidud de Puerto Rlco 
Recinto Univérsitar io de 1\/layagt\ez 

SENADO ACADEív\lCO 
,V,ayagi.',ez, Puerto Rico 

A Señores Miembros dd Sentido Académico 

De Comité de Asuntos Ac;adémicos 

Asuntn: ProFuestc para el estublecimiento de un Programa Graduado cond•Jcente al 
grado de /viae~;tri'a en Ciencias en lngenic¡fo Quimica . 

El asuni·o de epígrafe fue referido o la comid~roción de! Comité de A~untos 

Académicos con fecha 26 de enero de i971 , después de h-1ber sido aprobado por la 

Facu!tod de lngenieria. Simultáne,:imante, rue enviado e! Conse jo Graduado paro sus 

recomendcc i 6r.es . 

Durante el proceso de estudio de la propua:;ta pvr el Comii'é de Asuntos 

A.cadém:cos, se scsh;vie ron conservacionE:s sobre el ¡.,1Jrticulor con e l c.ctual Director 

del Departamento de Ingeniería Química, Dr. :<aú: Chao, y cor. e l Dr . Rafael Niuñoz 

CrJndclario . El Comité examinó detenidamente los siguientes aspectos de la propuesta: 

o) nec:e:.: ·1•.Jd d'3( prog;::ima; 6) programu de estud;os; c) personui; d) recursos bibliotecarios; 

e} facilidades fh!cas; f) recursos finar.cieros. 

lo necesidad clel prcgrama qL•eda clOi'ome nte indicado por el desarrolio mar

cado de !u indu::.tria petroquimica en Pue rto Ri a-:) además de la investigación en la tec

nología de alimentes y1o producción de rones, que hacen cada vez má:. imprescindible 

la prepc1roción de perscnal odiel>trado o nivel gradu,;.:do en ingeniería qLirmica para 

hacerse cargo de la diversidad de trabajos que surgen como re::L'itado • Ho habido expre

si6n de interés por porte de las compañ:"as petroquimicnc; y algunas ag~ncia:: gubernumen

tcles de Puetto Rice>. Con~retame,1t-e, el Departamento de Ingeniería Químico 
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lr,forrne C('lmité As1mtos A.:oc!ámicos 
Sobre iv\oestria en Ciencias en lngenieria O uimica -2-

foe cbje.to de llri donativo de $100,000 anuoles otorgad:, por varia:; indu:;trios petroquimicos 

de le falo µor un periodo de cinco años qL·e veilce a l finali zar e l año 1972-73. T ombién, 

la matriculo eil e l prog,cmo cie bachillerato en ingeniería quin,ica en el Recinto se ha idc 

aumentar.do durante ltjs últimos saic; años, y actuolme!'lte el Departarr.ento tiene un totol 

de 285 estuciiontes, rn.5s de cinco veces e: número correspondienre al año 1965-éé . 

El progi1Jma de esruciios propuesto está de acuerdo con los normas y los reglam.:?mos 

de los estudios graduados en el Recinto en c.:.ionto a número mi,,imo de crédito:; rec¡ueridos 

poro el gr1Jclo, req1Jisito d& tes!s, requisito de examen de idioma extra:ijeroiiy requisito de 

excimt?n fin,11. Como cuesti6n de hec.ho, lr::1 prop:.,e<;ta fue aprobocla por unanimidad por el 

Consejo Gr•.1ducido en su reunión de ! 4 de ma:-zo de 1971 • 

En !o relacionado a personal, el Depari·amento de lnger.ierio Qllimic,:, cuento 

con un dedicado y experimentado grupo de profesores con preparación acadérr.i::a a nive l 

de d,)ct~rad-:>, vados de los cuales tienen u ::u habe r nume rosas y significativas publicaciones 

en el Úr'3o de su e~pecialidad. Además, curson estudios avanzados actualmente otros t res 

miomb,,,<, de e~e Depar'tamentc -- dos o nive! doctorul y l!no a nivei de Maestric.;. Coba 

:.eñabr •:;•;<> e! D¿¡:,ci'io~1onto de lngeniario Qu,mica recibi.5 la acreditación de l Conse jo de 

Ingeniería poro el Deso.-;ollo Profesiorrol en octubre de 1970. 

De acuerdo o les normas establecidos por e l Instituto Americano de Inge nieros 

I...Juimicc!i respecto o recursos bibliotecarios, la colección de libros y re.vis:".Js disponibles 

en el área de le ingeniería química y otrar. afines, complementada mediante a rreglos espe

ciales ele prési'omos intP.:rbibl iotecario~, es adecuado poro !levCir o c:1bo ei programa gro-

duado P'°P'Jesto, y esrus , ecun,os se vun .:-ir.ipiiando conl'in~cmente . Ac;irr.i~mo, resultan 

adecüadas l'-ls focili<fodes fisicos existont'!!s para la doce:ici.::i y lo invel:ltigación, e ntre ias 

cueles ~e incluyen la col .::ibo:-c1dón dol Centro Nuciear, del Deportcmento de Q1Jirnico y 
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Informe Comité As1Jntos Acad-émicos 
Sobre Maestría en Ciencias en Ingeniería Ouimico 

del Centro de Cómputos -"· los dos primeros en lo referente a facilidades de laboratorio 

y el último en lo relacionado a procesomiento de datos experimentales. 

En sus comienzos, el programo propuesto en su porte investigotiva se orientaria 

en torno a las facilidades existentes, por,i;[o que no seria necesario adquirir equipo espe

cializado de alto costo, mas habría que emplear un profesor nuevo paro el Departamento. 

-3-

En base a todo lo anterior y consciente de lo importancia de los programas gra

duado, para el crecimiento profesional de !os dep,;irtamentos, el Comité de Asuntos Acadé

micos recomienda lo siguiente: 

1 • Oue de acuerdo o los recomendaciones del Consejo Gradvado, se m-,diflque 

la propveslo como sigue: 

a. En las páginas 7 y 8, eliminar [os requisitos especioles numerados 

del 1 al 5, por considerarles innecesarios, no convenientes o con

tenidos en principio dentro de los reglamentos de Estudios Graduados. 

b. En la página 8, bajo CURR!CULUi\"., sustituit la frase" A total of ~ 

credit ~~.:." por "A miniml•m of 30 credit hours", para ser consistente 

con lo~ reglumentos actuales de Estudios Graduados. 

c. En la página 52, cambiar el titulo del cll_rso CHEG 690 de RESEARCH 

SEiv\lNAR o GRADUATE SE,V1INAR, y asignarle al curso ún número 

de horas créciiro consistente con otros cursos análogos ofrecidos por 

los departamentos que en lo actualidad conducen progrumos graduados. 

2. Que se estudie la posibilidad de eliminar en un futuro no muy lejano los 

cursos CHEG 601 y CH~G 602: iv,ATHEMATICAL TOPICS IN CHE/v,ICAL 

ENGINEERING descritos en la página 49, por entender que !os objetivos de 

los mismos podrían satisfacerse fundamentalmente mediante los cursos 
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Informe Comité Asuntos Acadb nicos 
Sobre lviaestria en Ciencias :á!n lngeni.aria Q uímico 

MATH . 675-67l: fv11~THEiv)ATICS OF MODERN SCll:NCE. 

3. Q ue este Senaóo Académico apruebe, con las modificuciones indicadas, 

lo propuesta paro el establacimiento de un programa graduado conducente 

al gr1Jdo de Maestría en Ciancias en Ingeniería Q uímica. 

4- . Q lie e:;te programa comience a ofrecerse a partir del primer semestre de l 

año acudémico de 1972-73. 

Respetuosamente sometido, 

CO,vdTE DE ASUNTOS ACAC,Eiv\lCOS 

[W¡ (,(M.. } !• 'll 1 ., • ; 

Eugene A. Froncis 
Presidente 

18 de enero ele 1972 

l:AF/mvh 
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GRADUATE PROGRAM LEADING TO THE 

DEGREE OF MASTER OF SCIENCE IN CHEMICAL ENGINEERING 

as approved by the 

FACULTY OF ENGINEERING OF THE UNIVERSITY OF PUERTO RICO 

Submitted to the 
Academic Senate 

January 26, 1971 
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SUMMARY. 

The establishment of o groduote program in chemicol engineering 

of the University of Puerto Rico is shown to be essentiol for the proper 

development of the islond 1s chemicol industries ond for the odvancement of 

oll professionol activities in which chemicol engineering has on active role. 

The resources avoiloble ore shown to constitute on odequote support 

for the proposed progrom • 

A currículum leoding to the degree of Master of Science in Chemical 

Engineering is defined within the regulot ions governing graduote st•xJ ies at 

the institution. 

lt is proposed to start the graduate program ir. , r,;rnical eng ·. ~ering in 

the first semester of academic yP. ::-· 
tn-• ,,... 
f71'- ·, L• 
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• PREAMBLE 

CHEMICAL ENGINEERING IN PUERTO filf.Q 

The chemical industry is at present the most vigorously growing sector of 

Puerto Rico's economy. Not only are locally available raw materials being 

utilized to a maximum, but imported ones are also being employed in a dramatic 

expansion of the island's manufacturing industry. The most striking development 

corresponds to the petroleum processing industries, which representan investment of 

$500,000,000 in a 12 year period. lndications are that in the future the chemical 

industry will keep on grawing in variety, magnitude, and complexity. 

An evolutionary process has occured in the teaching of chemical engi

neering in Puerto Rico to enable the specialists in this field to meet successfully 

the technical demands of this fost-changing industry. The previous emphasis 

given to sugar technology has been replaced by an intensive training in Chemistry, 

physics, mathematics, and the principies of engineering which are common to 

all the different chemical operations conducted on an industrial scale. lnterest 

in the study of chemical engineering has increased sharply, anda largar and better 

qualified teaching staff and improved physical facilities hove been provided to hondle 

the increased enrollment. Appendix ·], page 13, quantitatively describes this 

steady increase over the last years. 

- 1 -



The profession of chemical engineering occupies o position of utmost 

prominence within the Puerto Ricon community. lt stands os o symbol of 

technical excellence ond reliability. lt is regorded os the bockbone of the 

islond's industrial economy. Perhops the best evidence of this is the foct 

thot the local petroleum industries joined their resources two ond o holf yeors 

ogo to set upo speciol donotion omounting to $100,000 o yeor overo 5-yeor 

period to the Deportment of Chemicol Engineering of the University of 

Puerto Rico for its improvement and development. 

The continuing improvement and development of !he Department of 

Chemical Engineering and its undergroduote currículum led to its accreditotion 

in October 1970 by the Engineering Council for Professionol Development, ECPD. 

' 
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THf NEEDS TO BE FILLED BY A GRADUATE PROGRAM IN 

CHEMICAL ENGINEERING IN 

PUERTO RICO 

The increased complexity and variety of Puerto Rico'; chemical 

industry has generated a need for chemical engineers with acodemic quali•

fications superior to those of the Bachelor's degree. Graduate leve! education, 

with its corresponding research experience, will be required to develap 

further these skills essential to the first-class chemical industry the island 

will have in the future. Appendix 2, poge 14, íllustrates the support this 

pragram has from industry and government. 

Research in food technolagy, in rum production, and in the utilization 

of agricultura! by-products is conducted in Puerto Rico almost entirely by 

chemical engineers. These investigations would gain from the availability of 

better qual ified personnel. The Scientific Community to be formed in Mayaguez 

would similarly need their services in implementing its applied research 

pragrams. AII technological prablems specific to our island could then .be 

studied ond solved more odvantageously in their original environment, 

A graduate pragram in chemical engineering at the University of Puerto Rico 

would probably attract Latín American studenls in significant numbers sine&> 

language difficulties would be a mínimum while U.S.A. standords of aeademlc 

- 3 -



rigor and resources are provided. This would further enhance the island's 

role as a cultural and scientific link between the Americas. 

The graduate program in chemical engineering would also provide additional 

opportunlties and facilities for research to the department's foculty members and 

thus contribute to the advancement of engineering and the strengthening of the 

foculty. 

Economic, social, and intellectua! benefits would therefore be the ultimate 

products of the proposed graduate program in chemical engineering, 

- 4 -
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RESOURCES AVAILABLE 

THE HEART OF ANY TEACH!NG PROGRAM IS ITS FACULTY ••••• The 

staff of the Department of Chemical Engineering of the University of Puerto Rico 

consists of nine full-time professors. Each holds a doctoral degree and possesses 

omple professiona! quolificotions. A wide spectrum of reseorch interests and comprehen

sive oreas of speciolizotion ore represented. (see Appendix 3, poge 19). Three 

other professors ore now pursuing doctoral degrees in the U.S.A. under leaves of 

absence with ful I poy from the school. A part time instructor has been recruited 

to start teaching undergraduate courses storting in August 1970, 

Excellent loboratory facilities for teaching and research in chemical 

engineering and its reloted fields are available at the Mayaguez campus of the 

University of Puerto Rico. The Department of Chemical Engineering has modern 

and comprehensive equipment resources in the oreas of mass and heat transfer, 

fluid mechanics, process dynamics and control, crushing and grinding, microbiology, 

and instrumental analysis. At the institution's Nuclear Center, first .-class 

installations for advonced training and research in nuclear technology are available. 

The Department of Chemistry ccm provide the use of its complete Instrumental 

Analysis Laboratory and it, source of cryogenic materials. High speed automatic 

computers at the Computat ion Cenhsr can be used for both research and teaching. 

Appendix 4, page 37, liststhe mejor pieces of equipment ovailable at these various 

sources for possible use in the proposed groduote program in chemicol engineering • 

- 5 -



Library resources in chemical engineering and its related fields hove been 

increased sharply over the last three years through the use of the previously 

mentioned special donation from industry. The requirements for librory facilities 

which the American lnstitute of Chemical fngineers establishes as essential for the 

proper support of an educationol progrom in this field hove been fully satisfled, 

ond the callection is continuously up dated. A small library is olsa maintoined 

at the Deportment of Chemical Engineering for reference purpases. Appendix 5, 

page 41,enumerates the most importcmt periodicols ovailable on chemical engineer

ing and its ol lied fields. 

-6-
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l'ROPOSED _Eg_,OGRAM Oll S'l'UDIEq_ 

REGULATIONS: 

The regulatior:s goveming the program of studies leading tb the degree 

of Ma.ster of Science in Chemicai Engineering are thase established by the 

· Division of Graduate Studies for all graduote programs in the School. Appendix 6, 

pagee 44, contains these regulations. 

W!thin these norms the following specific requirement is enacted in 

addiHon to those esl·obli,hed by the currículum: 

!- Cournas CH.EG. 601, CH.EG. 661, and CM.EG. 632 are required for 

the M. SC. degree. 

- 7 -



CURRICULUM: 

A mínimum of 30 credit hour-s in groduate courSé!i is required for t he 

M. Se. degree in Chemicol Engineering . Of these, nine credit hours are 

reau ired CO\Jrses in the mojor field, six are thesis, ~ are e lective courses 

within the ma¡or field, and six are free e le ctives ot the groduate leve! outside 

the chem1col enginee,ing department. 

The proposed groduate a nd advonced undergraduote-groduote offerings 

iri chemicol engineering ore summarized here in after, with detailed descriptions 

appearíng in Appendix 7, page 49. 

A- Advanced Undergraduate ?~ Groduate Counes 

í- CH . EG . 558 PrC'cess H~at Tronsfer 

2- CH. EG . 570 Cornprehensive Projects in Chemical Engineering 

- B -
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8- Graduatc Courses 

!- CH EG 601 Mathematicol Topics ,n Chemical &igineering 1 

2- CH EG 602 Mothematical Topfcs ín Chemica! Engineering 11 

:3-- CH EG 605 Chemica! Engineering Gradvate Loboratory 

4- CH EG 611 Reactor Design 

5- CH EG 6í4 S1mul:ition of Chemlcol Processes 

6- CH EG 615 Optimlzation of Chernlcal f'rocesses 

7- CH EG 617 Advonced Plani' Design 

8- CH l:G 620 Water Des::ilination 

9- CH EG 623 Chemical Engineering of Hlgh Polymers 

tO~ CH EG 632 Transport Phenqmena 

1 !- CH [G 634 Analysi$ of Separat[ün Processes 

12-- CH EG 658 ,\dvanced Hect· Transfer 

13- CH EG 66\ Advonced Thermodynamks 

14- CH EG 662 Carolysis 

15- CH EG 680 !nstrumer.tation cnd f'l•úcess Control 

16- CH EG 690 Groduote Sem,nor 

17-- CH EG 699 Master Thesis 

- 9 -



SCHEDU.LE OF OPERATIONS: 

lt is proposed that the graduate program in chemical engineering begin 

the first semester of the academic year 1971-72. Three gradt.0te chemical 

engineering courses plus a seminar would be offered during each of the first 

two semesters, and thesis research would be corried out continuously from the 

second semester of the first year. Course offerings in subsequent years would 

vary to suit the prevailing demand. 

A minimum enrollment of five students is foreseen for the first year of 

operation of the groduale program. This would be expected to increase toan 

average of ten students during the fol low,ng years as funds fer supported research 

projects increased and reseorch fol lowships became avcúluble. 

- 10 -
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ADDITIONAL RESOURCES REQUIRED 

To be able to meet the demonds of the proposed graduate progrom ond 

the increasing undergraduate enrollment in chemical engineering, three new 

teoching stoff members in oddition to those in active service ot the present time 

will be needed by August 197!. These new professors wili a!so hold doctoral 

degrees in chemical engineering. 

The physical facilities available within the institution are adequate 

enough to support the new suggested graduate program. Expenditures in 

specialized equipment for specífic research pro¡ects can not be predicted accurately 

but during the first years, research endeavours wi II be oriented a long lines compatible 

with the resources available. Any spoce insuffíciencies would disappear upon the com

pletion of the new Chemical Engineering Building to be completed in late 1972 

within the new Engineering Complex • 

- 11 -



CONCLUSfONS AND RECOMMENDATIONS 

The foculty of the Deportment of Chemicol Engineering considers 

thot the d<"portment is odequotely prepored to stort e program leoding to 

the degree of Master of Science in Chemical Engineering and recommends 

that this program be initiated during the first semester of acodemic year 

1971-72 

- 12 -
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APPENDIX 1 

ENROLLMf.NT IN Tl-lE DEPARTMENT O F CHEM!CAL Et--JCl l'-JEER!t-JC 

OF THE UNIVERSITY OF PUERT O RICO 



ENROLLMENT IN THE DEPARTMENT OF CHEMICAL ENGINEERING 

OF ·1 r' i: UNIVERSITY OF PUERTO RICO 

Academic Ycor Total Enrollment 
Third to Fifth Yeors 

1965-66 5~ 

1966-67 60 

1967-68 75 

1968-09 107 

1969-70 157 

1970-71 238 

- f 'l -
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ADMINISTRACIC'N l:':.~ .. FOMENTO EcoNOMiCO 

G.,P. O, -~",:,~~;&',! ;1.93) 

S-J>.• . .,¡111!-!, P'.J EflTó RíCO - OOlíl:ati 

20 de octubre de 1969 

Dr. Rafael Muñoz, C8.tedrático 
Departamento de Ingeniería Química 
Colegio de Agricultura y Artes Mecánicas 
Mayaguez, Puerto Rico 

Estimado seflor Muñoz: 

En relación con su carta del día 6 de octubre deseo 
expresarle que nos agrada saber que se están iniciado los 
trámites preliminares para ofrecer en la Escuela de Ingeniería 
del Recinto Universitario de Mayaguez, un programa -de estudios 
conducentes al grado de Master en Ciencias en Ingeniería Quí

mica. 

Como es de su conocimiento, esta Administración auspicia 
un programa de becas para mejoramiento profesional en el cual 
está incluida la profesión de ingeniería química. Estoy seguro 
que lo que usted propone ayudará a mejorar las perspectivas de 
esa clase profesional y sera de gran provecho en el desarrollo 
industrial. de Puerto Rico, especialmente de la industria química. 

HemoE estado siempre en la mejor disposición de ofrecer 
a nuestro per,onal oport1midC1des de mejoramiento profesional, por 
lo que desean,os que nos mantenga informados del progreso de sus 
planes. Dese,:-ndole éxito, quedo de usted 

Cordialmente, 

/ 

·"-'-- f_, 

Juan Rodríguez 'de Jesús 
Administrador 

-14-
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PUERTO RICAN CE.M.E1\JT COMPANY, INC. 

SAN JUAN, PUERTO RICO 

MAIN OFFlCE 
P.O.BOX A 

PONCE, PUER"TO RICO, 00732 
TELErliON~.s 

GTN, Oí'" llol.Z te'."'.),'. 
'.·l. "'-MT ;:,.l','F.1>42-loOO 

.:.;..,,lkli: CEMENT 

SAN JUAN Of"FICE:. 
P. O. 90,:: 2591. 

SAN JUAN,PIJE'.RTO P\C0,00903 

GEN. 01'"1"". ?9.!·3000 
F,ALFS OFF.783·31Q0 

CABL¡:• CEMENi 

16 de octubre ,:, 1969 

Sr. Rafael Mufioz, Galedrático 
Departamento lngenieri'a Qui'1nica 
Universidad de Puerto Rico 
Colegio de Agl'icultctra y Artes Mecánicas 
Mayaguez, Puerto Rico 00708 

Estimado señor Muñoz: 

ltgr&.d¿l-'......:;.u ú1.u(:..iJ.n ;:;.u ...:.d:ci.a. del 7 J.e 0.:.:.tubre (j,_t 1969, l~ela.cionada 
con el establecimiento dff un prograrna de estudios conduoentes al 
grado de Master en Ciencias en Ingeniería QuÍmíca4 

El establecimiento r.le un progr.arna. de Master en Ingeniería 
Quín:1ica es en benefich.' para Puerto Rico puesto que el desarrollo 
de la industria petroquímic,a que ha tenido Puerto Rico indica la nece
sidad presente y fa,tura de ingenieros químicos con preparación de 
Master. 

La Puerto Rica-_, Cement tiene u:n programa de licencias que 
permite a sus emplG•:~dos rnatricularse en prograrnas graduados pata 
mejorar su prepar.ociÓn. técnica y ad1nini strativa. Coníío- en que 
nuestros ingenié ros quÍrnicos puedan particípar del programa de 
1t-1aster en Ingeniería Químiea qt1e ustedes esperan establecer en un 
futuro cercano. 

ALF/J,:1,/bpm 

ce: Sr .. Félix Aponte 

Cordialn1ente, 

Antonio Lnis :F\:" rré 
Presidente 

-15-



TIU--IIZF•,.,.ONE 

i-lC-+-1615 

TELEX 
"-"'t-ilLQOREGVA 

MAl'JUFAt'.XTIJRING CIF~..!"TER 

80 LAS MAAE.AA 

OUAYAMA. PUEATCJ RICO· 

October 17, 1969 
PR-WEB-55-69 

Professor Rafael Muñoz 
Chemical Eng'g Dept. 
University of Puerto Rico 
C!ollege of Agr icul ture and Mec11anic Arts 
Mayaguez, Puerto Rico 00708 

Dear Professor Muñoz: 

PO BOX~10 

Mr. Holland has asked me to answer your letter of October 3, 
1969 regarding the poss::..t)ility of starting a program of studies 
leading to the degree of Master of Science in the Chemical Engi
neering at the University of Puerto Rico in Mayaguez. We feel 
that an engineer with a master degree would certainly be an asset 
to our Company. As a matter of philosphy in our company, we 
always try to hire engineers with the best possible qualifications. 
In general, we have paid an extra $50 per month starting salary 
to engineers with a master degree as compared to a bachelor degree; 
however, salaries are always subject to negotiation depending on 
the qualifications of the individual concerned. 

When you are considering the currículum for this program, I am 
sure that you will take into consideration the special needs of 
the petrochemical industries here in Puerto Rico. we have a 
Company policy which allows selected engineers to be considered 
for leaves of absence for the purpose of Obtaining advanced 
degrees. You may also want to consider the possibility of an 
extension course that could be presented in Ponce, as you are 
doing now, which will enable our emp.loyees to further their 
education while at the same time earning a living. 

We are looking forward to the establishment of a Master Degree 
program from your fine university. 

WEB/cars 

CC: T.R. Holland 

-16-

Yours very truly, 

W.E. Barr, 
Plant Manager 
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Pt1erto n1cn chem1cal en., 1nc. 
KM n.2, CARRETERA 2, ARECIBO, P. R. 

i' __ ,,.... Paf~e.l Ern1cz, ProfE.ssor 
C',¿,r:f_cal Lng •g .. I.:.ier,t~ 
i.. ,., -: ,...: ••.• :i"·:.~· f1f Pt.:erto 12ico 

C.:ctcLcr 5, l9G~ 

Cc-11..ege 01 1-~:r .. Lc.~ltLrt: DLé ¡·:ecLm~Jc T.rts 
_?-_¡z¡yc;:guez, Puúrto Idcu (:,;:"'?{},! 

MAIL AODF-'J;;SS· 

P. O BCX 157 

ARE:CIBO, P, R. 006!:?: 

CABl...f! ADORES$ 

PUERTOCt'iEM 

Akt:CIBO. F'. R 

fEL..EPHONE. 

878"151:.! 

385613 

'Ina11k :,,ou for your letter of CctcLu:· 3, · ,,') concf,n1ínci :;c,.:r ¡clans 
to establish a prosJrW:'.1 of' sl-UC:i(~D li::aC.ir.g to ti~(~ t.c.9r:,-c: c-.f -:aster úf 
Scicnce in ChE1t1ical rrx:FiI:·f•eriLq. 

l"Jhi.le v,e are iJ sr:·:nll a:r~1f>élr!\ u}~;agu.,; or.ly ir~ ;-:rcCucticn, v.·c rcr
lainl~/ c11.e:o11ra<;·ci y-our f;_r;talli.shr·.E--nt c-f t1üs ;:n~1rar:t., , ... /it:-·,_ t~i1r:: prP~Prt
ar:.ct prcjected cx_par;sion of c.b.e¡¡j3~::_l éiJi{=; r~~'Lrocfltn:i.CB} activl.ties in 
Puc-r-to Fico I i::l;.ir.k .it is ct~.rt.i;:ti.L t;_,¡:¡,t: .irtl}ustr¡ v.ill d~;fi.nitcüy Ler;c.fit 
frar, sud1 a r:ro:,:,rarc1 az:.ci FCT".1cnto ,,.,·ill lx,· f.:re,.« . .tideC v;-itl: aúc~iti.cnal 
armi.urdtion fer it.s :::rc.:r:-ctional effc1.i:..}~~ 

í· ~e nc)'IA- ES'lli,,1.cy t-1,.10 cilElr'.:Lcal ero_~¡·~ ...c;;ers, e:1-;e cf vlx~n: bc.:lCs a 
r:aster' s ctegree, m1ú úo not fcr3ce ar,y ir,cruc;,:;,? i:r, ti1:ü; are;:. v;e 
presently ha.ve a ~~yst:.Et"' úf tuitic.Jf~ rf::d.d.iuxser)('J";t ~:or aco.dn-:·;ic work of 
intere.st te the CT,.tTlIA:l!J.Y. IIo.úsver, t.1:;E::- :f.c.";e1_1,c; of lcm,1c.s o~= atser.,cc anc'. 
scholarships are intcrestin~~- ar.é cx~r.i:..air1l~/ wortl! stufy.. Sucb an idea 
is gE-11.erally Í&7.Sil::l&', but it J..2 f-.ll:'.: .. 1:'~.'.ar,.¿::; éi littJe enrly to ca·: 1ffent ir: 
d.etaíl. You m,:y Le sure wc \,'ill stnc.':;' tl,c :oatter. 

Yours ve:r~/ tnüy 1 

}:>TJ}_f:'ID PICO Cl.LMICJ\L (ü. f n:;c .. 

C ~ L. \-iee}~s , Vice Presio.C'nt 
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ESTADO LIBRE ASOCIADO DE PUERTO RICO 
AU1'01HllAD DE ACUFDW'T.,:~ , i,Y.U,NTA!\IL!,AD08 

I.r,n~ ~?afael ,-Tuf'íoz, r--::tt?dr5tico 
De-oart,r1ento de tnGePi1~;rÍ9 ·-=:uím~ca 
1:nfversij,~d 6t :-·1wrl:0 '=:i•."'.'¿) 

--~~cinto de ;.-:3:yag1.•~z 

T~n::-o a 1;:f.?n r?.f~riri"le ~ stl rl?c!?nt:? ccmuni,_·:3cJón -~n 1a ou:?" solicit3 
nu?.::!tros ·oun tr::s de vis ta sohr-? J.~ e 0;1vP:~ i ?!1C 1 r?. 0.,, ~ n~.1-·i ar un ~roc:rams de 
~st~~dios, c~nduccnt~s al 1r~~0 d~ :·~~ctrc en ~i~ncias ~n In~~ní2ría 
";u'.i:riica .. 

'·\) r:a·'.:'-e )8 m2nor dud~ ,10 q,:1? ur 1'.'ltocra.....,8 "."l~rc: ~l nivel 'JrofPsion2l 
,JUP ust~,·~~-s :i.rcpüne>n., <;?r.~ dr:,• '."'-rn-n ~~:""1.".'l\':-:>c:-•:o ·::il ,~ .. ,sarrollr) inrh.1stri3J. 0° 
¡')tt~rto :rnco. 

,:.,unque 12 ne,,r,:,-sic]od r-,gyc.r nu';'_:c;tr-t1 °~ la dL?, r:-::-r'li.d,'JI' inn.Pni,?ros civi
les ~sp2cializ,3dos ~r saP..itar-ia, ,::n.t~mJ~mr:-s qur:- ~?l nro~1::ar1.a Jodría r~su.1-
l.ar en un recurso adicir-¡nal ,13li(Jtl''.'im0 ~)sra Pl r.r~cimi<.nto ;1rof2síonal 
-,?.S3J::>Cializado C?: nu~stros in::enÍ-"'rns q·uímiccs. 

ii.ct~1almen.b~ n:..1estra~ lir:Rncia.s ~1ara est:.1.cHos ,~st~n mayormente:!' diri
_ciéas a concí'ntracinnes en s2nitaria, i::~12c.triciña(l, hL~r~<1lice y liidraú
lica. 

J'.!.prarh~-:-sro rnncho la o~Y•:rtuni ~~::-.i{" n-•J.e nns ~2n n-::recido nara ex·:)re::ar 
r,s,,stro s~ntir, r,.?E:\1°cto a la i.m·.•l?.tit2rión del ~Jro(~r;)rr:~ nara la :'.~ar-:st1"Ía 
~n "'en,..:.-.-._ Ofl T!'l(J,.,, ,~,:,,_,..~~ r-,(J~ • ., a:::. ,, ... ..._ o- _ " ... ~-r.1-._,.1G' .• ... rr·11.a,. 

'< _;~:' .. :, •• 

l.u 1 ~ -:--
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APPENDIX 3 

T HE FACULTY OF THE DEPARTMEt'sJT OF CHEMICAL ENG l i'!EERI NG 

OF THE Uhii\lt:KSl1Y OF PUERTO RICO 



INFORMATION REGARDING FACULTY 

Name 

Date of bi ,·th 

Acmfomic rank 

Degrees 

Service on Faculty 

Other experience 

$tates in wh ich registered 

Principal publ ications of last five years 

20 

December 21, 1939 

Associate Professor, full time 

BSCh E, UPR, 1961 
PhD. ChE, Johns Hopkins Univ. 1965 

2 l/2 years 

1961-63 Teaching Assistant, Johns 
Hoekins Univ. 
1963-64 Research Assistant, Johns 
tjpP.kins ~. 
1964-68 Engineer, Research Engineer 
and Group Leoder, Esso Reseorch ond 
Engineering, Co. 
Florhom Pork, New Jersey 

New Jersey, No. 16403, 1967 
fllinois, No. 17281, 1968 

Chao, R. and Hoelscher, H. E. 
"Simultoneous Axial Diseersion 
and Adsorption in~ Packed ~", 
AIChE, J.; 12, 271 (1966) 
Chao, R., and Heenan W., "Processing 
Seaweed for Natural Gum Extraction", 
accepted far publication by Process Biochemistry. 
Chao, R., Heenan W., "Extroction 
of ~9~ ~ Marine ~g~", Revista CIAA, 
20, 40 (1970) 

• 

• 
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Honors and awords 

Other assigned duties 

Programs participoted in, 
to improve compete,1ce os 
teachers 

Research lnterests 

21 

Chao, R., "Heot Transfer !_2. Reacting 
Beds of Sol ids", subm itted to Hydrocarbon 
Processing. 

u.s .. ~ 3,540,868 

Magno Cum Laude, UPR, 1961 
Gilman ond Whiteheod Fel low, 
Johns Hopkins University, 1962-63 
1967 Esso Inventor, Esso Research ond 
Engineering Co. 1968. 

Director, Che mico 1 
Engineering Deportment, UPR 
Librory Committee, University of 
Puerto Rico, R. U .M. 
Groduate Studies Committee, 
Department of Chemicol Engineering, UPR 

Reseorch Monogement Conference 
CondtJcted by the Groduote School 
of Business Adrninistrotion, Boston 
Col lege, Sept.-Oct. 1968 

Process Heot T ronsfer Course, 
AIChE, 
Wmhington, Nov. 1969 

~ Transfer, Kinetics, Reactors 



INFORMATION REGARDING FACULTY 

Name 

Date of birth 

Academic rank 

Degrees 

Service on Faculty 

Other experiences 

States in which 
Registered 

Principal publications 

Gomezplata, Alberto 
. -

July 2, 1930 

Visiting professor 

B. Se. Chemical Engineering, 
Polytec1mic Institute of Brooklyn, 1952 
M. Se. Chemical Engineering, Polytechnic 
Institute of Brooklyn, 1954 
Ph. D. Chemical Engineering, Polytechnic 
Institute of Brooklyn, 1959 

New appointment 

Assistant Professor of Chemical Engineering, 
Univ. of Maryland, 1958-62,Associate 
Professor of Chemical Engineering, Univ. of 
@fyland, 1962-68, Year-in-industry Professor, 
E. I. du Pont de Nemours, 1965-66 
Professor of Chemical Engineering, 
University of Maryland, 1968-present 

Maryland 

"Effective Dispersion in~ Tubular~ 
Reactor with Return Bends", A.I.Ch. E. 
Journal, 1966. 
"An Investigation of Solid Distribution, 
Mixing, and Contacting Characteristics of 
Gas-Salid Fluidized Bed9 ", Part I and II, 
A.I .Ch.E. Journal, 1967 

22 
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Alberto Gomezplata 

Principal publications 
(cont ••.. ) 

Membership in scientific 
and professional 
societies 

"Axial Dispersion Coefficient Measure
ment in Two-Phase Flow," A.I.Ch. E. 
Journa1,-"TI68. 

"A Model to Predict Void-Fraction in 
Two-Phase Flow," Chem. Engr. Scieñce, 
1969. 

"QE the Relationship between Slip Velocity, 
Void Fraction, and Particle Diameter in 
'I'Wo-Phase Flow §ystems," Canadian Journal 
of Chemical Engineering, 1969. 

Axial Dispersion in a Tubular Flow Vessel 
wi th Bends ", canaaiañ Journal of 
Chemical Engineering, 1.970. 

American Institute of Chemical Engineers 
American Chemical Society 
American Society for Engr. Education 
New York Academy of Science 
Fellow, American Institute of Chemists 

23 



INFORMATION REGARDING FACULTY 

Nome 

Dote of birth 

Acodemic rank 

Degrees 

Service on Foculty 

Other experience 

Principal publicotions of lost five 
yeors 

Scientific ond Professionol 
Societies ofwhich member 

Reseorch interest 

Other duties 

24 

Williom A. Heenon 

April 17, 1941 

Assistont Professor, Ful/ Time 

BChE, Univ. of Detroit, 1964 
MSChE, Univ. of Detroit, 1967 
D. Eng., Ch. E., Univ. of Detroit, 1967 

Two years 

1962-64 Co-op Engineer, Ford Motor Co., 
Detroit Mich;gan 

1964-67 Process Engineer ond Manufacturing 
Supervisor, Monsonto Co. Trenton, Michigan 

W. A. Heenon, ond D. T. Comp, "The 
Design and Develof)ment of o Caf)illory valve 
for ~ !.!l venting ~ g~ from fast breeder 
reactor control rods", APDA, 237, Moy 1969 

W.A. Heenon ond D.T. Comp, "A COflillory 
volve for ~ in venting fission wostes",~cleor 
Applicotions ond Technology, to be published. 

W. A. Heenon ond R. Chao, "The Production g.f 
~gor", Process Biochemistry, to Be Published. 

W. A. Heenon and R. Chao, "Agor Production", 
Journol of Puerto Ricen Engineers, Architects, 
ond Surveyors, Oct. 1970. 

A.I.Ch. E., ACS,Theto Tau 

~f)utotion of Chemicol Reoction sguilibrium, 

QP.timizotion ond Qillig!J of Chemicol Processes. 

Reseorch Committee of Foculty of Engineering 

• 
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INFORMATION REGARDING FACULTY 

Name 

Date of birth 

Academic rank 

Degrees 

Service on Faculty 

Other experience 

Consulting woirk 

Principal publication 
of last five years 

Mart!nez-Nadal, Noemi 

August 15, 1917 

Professor of Chemical Engineering 
and Research 

D. Se. Organic Chemistry-Univ. 
of Paris, 1954 

12 years 

Chemist, in charge of essential oil 
project, U. S. Federal Experiment 
Station, Mayaguez, Puerto Rico. 1937-1946 
Chemist, in charge of chemical and biochemical 
investigations, Research Center UPR, Mayaguez P.R. 
1954-1967. 
Undergraduate Research Program 
Director, NSF, Grant 1963-1966 
Director of Research of Biochemical 
Laboratories-Faculty of Engineering, 
1968 till present 

Essential Oil Industry and Fomento 
Laboratories 

lli ºY![IOPQlia Barbata. Botanica Marina, 
Vol. IX, Fase. 1/2, 1966. 
Low toxic effect of antimicrobial 
substances from marine algae. 
Botánica Marina, Vol.IX-, Fase. 1/2, 1966. 
Antimicrobial activities of Genip_e americana. 
Bies, VoL 37, No. 3, 1966. 
Control of plant pathog~ using active 
antimicrobial substances isolated from 
marine algae. (Presented at the ÍX!nternational 
Congress of Microbiology, Moscow, Russia, 1966. 

25 



Martinez Nadal, Noemi 

Principal publications of last 
five years (cont.) 

Membership in scientific 
and professional societies 

Honors and awards 

Other assigned duties 

Presence of sarganin c:,_g_giplex 
in merr~ers of the family Sargassaceae. 
Bios. Vol. 38, No. l, 1967. 
Drug§ from PQllen. Revista Atenea, Año 
VI,. 1969, 25-31, University of Pta. Ri.co 
Sarganin comp).ex in the control of 
Hemophilus gallinarum. (Accepted for 
puhlication in Bios. 
Antimicrobial acti··ity of Spirulina 
maxima. (Presented at the X International 
Congress of Microbiology, August 1970, 
Mexico. Sterols of Spirulina maxima. 
(Accepted for publication October 1970, 
Phytochemistiy.) 

FeJlow American Institute of Chemists 
American Society of Microbiology 
American Society for Engineering 
Education 
Association Official Agricultural Chemist 
American Institute of Chem. Enginncrs 
American Society for Advancement of 
Science 

Fellowship American Institute of Chemists 
American Men of Sciences 
Who's Who in the South and Southwest 
International Biography of Prominent 
Scientists 
Acadernic Senate (Faculty Representative 
1965-66) 
Presidency,Dialysis Fermentation Section 
at X International Congress of Microbio
logy, August 1970, Mexico). 

In charge of interdisciplinary laboratorier 
carrying out research projects for 
participa ti on of giaduate and undergraduatf 
students. 

26 

• 

• 

• 



r 

• 

INFORMA'.rION REGARDING F'ACUL'rY 

Name 

Date of birth 

Academic ronk 

Degrees 

Service on Ricuity 

Other experience 

Consulting werk 

$tates in which registered 

Principal publications of last five yeors 

27 

Molini,Alberto E. ----
October 25, 1924 

Associcite Professor, Full Time 

BSChE, Univ. of Michigan, 1952 
MSChE, Univ. of Michigan, 1952 
Ph. [¡Ch.E., Univ. of Michigan, 1957 

2 years, 6 months 

1952-55 Reseorch Assistant, Univ. of 
Michig~ Engineering Research ínstitute, 
1956-68 Research Engineer, Sr. Research 
Engineer, and Reseorch Associate, E .1. du 
Pont De Nemours & Co. 
!968-70 Choirmor~ Department of Chemical 
Engineer,ng, Univ. ef Puerto Rice 

Flanes Ced6, lnc. Mayaguez, Puerto Rico 
Vrctor García & Associote, !ne. 
San Juan, Puerto Rice 

Puerto Rico 

"The Progrom of the University of Puerto Rico 
For meeting the Educationol Demonds <.1.f ':?.!} 

Ex¡~md ing lndustry ", Presented at the Th ird 
Joint meeting, AIChE-IIQ PR, Son Juan, Puerto Rice 
Moy 1970 

"lngeníeria Qurmico-lncumbencios y Atribu
ciones en Puerto Rico", Presented ot the --- - ---
Fourth lnterAmericon Congress of Chemicol 
Engineering, Buenos Aires, Argentino 
April 1969. 

U.S. Patent NO. 3,216, ]87 



Membership in Scientific and 
professional societies 

Honors and awards 

Other assigned duties 

Programs participated in to improve 
competence as a teacher 

R,:,search lnterests 

28 

Dr. Alberto E. Molini 

Colegio de Ingenieros, Arquitectos, & 
Agrimensores de Puerto Rico 
American lnstitute of Chemical Engineers 
American Society for Engineering Education 
American Chemical Society, Colegio de 
Quirnicos de Puerto Rico 
Instituto de Ingenieros Quirnicos de Puerto Rico, 
Vi ce Pres ident 
Alpha Chi Sigma 
American Association fer the Advancement of Science 

Sigma Xi, Phi Lambda Upsilon, Tau Beta Pi 

Chairman, safety committee of the 
School of Engineering; 
Chairman, Graduate Studies Committee; 
Board of D irectors, Puerto Rico 
Technical lnformotion f'.enter; 

Seminar on Rheology for Polymeric 
Materiols, \/,fayne State University, 1966 

Heat ond Moss Transfer, Air Poi lution, 
Water Desalinotion 

' 
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INFORMATION REGARDING FACULTY 

Name 

Dote of birth 

Acodemic ronk 

Degress 

Service on Faculty 

Other experience 

Consulting work 

States in which registered 

Principal publicotíons of lost five yeors 

29 

Mur.~ Condelorio, Rafael 

August 29, 1926 

Professor, ful I Hme 

BSChE, UPR 1947 
MSChE, Univ. of Wisconsin, 1951 
D. Ch. E. Polytechnic lnstitute of Brooklyn, 1956 

11 years 

1947-50 Chemicol Engineer, Son José ~'!gor Ce., 
Rio Piedras, Puerto Rico 
1954-58 Heod of Orgonic Chemistry. Reseorch 
Division, Economic Develo¡:,ment Administrotíon 
of Puerto Rico, Son Juan 
1954-58 Port time teacher, UPR, Rio Piedras 
1958-59 Chemicol Engineer, lnternationol Metolloids, 
!ne., Toa Alto, Puerto Rico 
1959-68 Director, éhemicol Engineer Deporlment, 
UPR, Moy.29~ 
1968-69 Project Coordinotor and Professor, 
UNESCO Project for the estobl ishment of o 
groduate progrom ot Un i versidod lndustri o I de 
Santander, Colombia 

Tres Monjitas Dairy Co., Son Juan, Puerto Rico 
lnternotional Metolloids, lnc. Too Alta 
Terminal Products, lnc. Hormigueros, Puerto Rico 
Dept. of Heo 1th of Puerto Rico, Son Juan 
Acueduct ond Sewer Authority of Puerto Rico 
Catolytic Caribe, !ne. 

Puerto Rico 

"Chernicol Engineering Curriculo in the 
Americes"; UPR 1967 (senior outhor) 
"The Leoching of Uroniurn Ores Using Ultrasonics", 
Revisto Politécnico, Ecuador, 1968 (junior outhor) 
"The Self-Purificotion &l.!§ of Polluted 
Streams in Puerto Rico. ", Water Resources 
Reseorchlnstltute of the UPR. 1969(senior author) 



Muñoz Candelario, Rafael 

Membership in scientific and 
professional societies 

Honors and awards 

Programs participated in to, improve 
competence as teachers 

Research lnterest 

30 

American lnstitute of Chemicol Engineers, 
American Society for Engineering Educatior. 
Col lege of Engineers, Architects and 
Surveyors of Puerto Rico 
Instituto de Ingenieros Químicos de Puerto Rico 

Cum Laude, UPR 1947 
Member, Chemists Examiners Board of 
Puerto Rico, i 967 to date 
Presiden! and Founder, lnstilute of 
Chemical Engineers of Puerto Rico 
(Presiden! during 5 years) 
Fírst President, lnter American Confederation 
of Chemical Engineers, 1961 
Member, Academic Senate, C.A.A.M. 

NSF Summer lnstitute on Rocketry, 
Stanford Univ. 1961 
NS F Summer lnst itute on San itary 
Eng'g. Un iv. of West Virginia, '63 
NSF Summer lnstitute on Nuclear Technology, 
Univ. of Michigan, '65 
NSF Summer lnstitute on Advanced Physical 
Chemistry, Tufts Univ. '67 

Water Pollution Control, Waste Dis¡:,osal - -----

• 

• 



INFORMATION REGARDlt~G FACULTY 

Nome 

Date of brrth 

Academic rank 

Degrees 

Service on foculty 

Other experience 

Consulting work 

$tates in which regis.t e red 

Membershíp in sciénlific: & 
professi ona I soc iet t 

Pub I i cat i ons 

31 

Jonuary ? , "'2.7 

Assistant Professor (on leave) 

BSChE, UPK, 1949 

J yeo rs 

Mcrcedih:: Mil i, Proce:;s faigineer ! ')" ' ' 

Ec:,..., ~0;11ic C,eve lopm.int Admi,:!>nO ~-Y ' 

ruuto Rico J 953-56 
Caribe l--litr29~ CorP-. A~t. Supe1 ,, 't!•• if: 

1956-65 

Department of Heolth of Puerto Riv) 

Puerto Rico 

P. 111~.r it,,te l'i : (i1e::m:cc! Er,91l"t! 1
• • 

ColPg íC r:1e Ingenieros, Arquitcct.: 1 

Agrimensores 

The Self-Purificotion Rotes of Pol:ut~J 
Streoms in Puerto Rico, Water Re-;Q,J, r: 

Reseord;-¡nstitute (j unior author) 

1 



INFORMATION REGARDING FACULTY 

Nome 

Dote of birth 

Acodemic ronk 

Degrees 

Service on Faculty 

Other ex peri en ce 

Consulting work 

$tate in which registeted 

Principal publicotions of lost 
five years 

Membership in scientific 
and professionol societies 

Honors and awards 

32 

Rodrrguez , Abrohom -- --
February 26, 1938 

Amstont Professor (~ leove) 

BSChE, UPR - 1961 
MSCI I E, Purdue U. - 1965 

5 years 

Assistant-process engineer in the 
Technicol Dept . of the CORCO, 
from 61-62. 

Deportment of Health of Puerto Rico 

Puerto Rico 

Chorocreristics of Turbulent TemP-. -'--------'--------Fluct•JOtions in Aír , MSCh E Thes,s 
Purdue Univ .-Library; The Self
Purificotion Rotes of Poi luted Streorrs ---,------
in PR (co-outhor) Water Reseources 
Research lnstitute 

Ame rican institute of Chemicol Enginecrs 
Colegio de Ingenieros Arquitectos y 
Agrimensores, lnstitute of Chemi col 
Engineers of P.R. 

Mogna Com Laude, UPR, 1961 



• 

INFORM.~TION REGARDING.FACULTY 

Nante 

Date of birth 

Academic rank 

Degrees 

Service on faculty 

Other experience 

Consulting work 

State in which 
registered 

Santiago, Félix D. 

January 28, 1936 

Associate Professor-full time 

BSChE. UPR, 1959 
MSChE, Univ. Wisconsin, 1961 
PhDChE, Univ. Purdue, 1969 

11 years 

Engineer, Union Carbide, Su.'ll!ller 1960 

Department of Health of Puerto Rico 

None 

Principal pubiications 
of last five years ''ESR Spectra and phosporescence of Chromia

sTI.ica catalyst', J':- Phys Chem. 

Membership in 
scientific & profe
ssional societies 

Honors and Awards 

Other assigned duties 

American Instite of Chemical Engineers, 
P.R. Institute of Chemical Engineers 

Magna Cum Laude, UPR 1959. 

Enginecring fa.culty committee work 

Programs participated 
in, to improvc competen-
ce as teachers Summer Institute: "Mathematical Methods 

Research Interest 

in Engineering"-Kansas State Univ. 1965¡ 
Summer Conference: "Mathematics in Chemical 
Engineering". Oklahoma State Univ. 1965; 
Summer Institute: "Experimental Teachniques 
in Reactor Physics" Rensselaer Inst. 1963; 
Conference: "ASEE Summer School Of Chemical 
Engineering Teachers" Boulder, Col. 1962. 

Catalysis, Reaction Mechanisms 

33 



Narne 

Date of Birth 

Academic Rank 

negrees 

Service on Faculty 

Other Experience 

Principle Publicatíons 
of last five years 

Research Interests 

INFORMATION REGARDING FACULTY 

Se,;th, Robert w. 

August 30, 1941 

Assistant Professor - Full Time 

BSChE, Univ. of Rochester, 1963 
MSChE, State Univ. of N. Y. at Buffalo, 1966 
PhDChE, State Unív. of N. Y. At Buffalo, 1968 
MA, Math, Univ. of Arizona, 1970 

Began January 1971 

Instructor of Mathematics, half-time, University 
of Arizona, 1968-1970. 

"~ Solutíon of the Two-Dimensiona:I,Bounda;¡;y Layer 
~(lt!ations for Q!,1 Ostwald-deWaele Fluid", Chemical 
Eng. Sci., 22, p. 945, 1967. "The effect of 
Turbulence on Hot-Fílm Anemometer ResPQnse in 
Viscoelastic Fluíds", A. I .Ch. E. Journal, March 1970. 

"Turbulence Spectra in Free Jets of Viscoelastic 
Fluids," Journal ofFluid Mechanícs. 

Applied Mathematics, Fluid Mechanícs, ~PQrt 
Phenomena. 

34 

• 

• 



, 

• 

INFORMATION REGARDING FACULTY 

Nome 

Date of b i rth 

Academic rank 

Degrees 

Service on faculty 

Other experience 

Principal publicotions of last five years 

Membership in scientific ond 
professionol societies 

Honors ond owords 

Other Assigned duties 

Research lnterest 
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Sch lossmocher, Edword J. 

October 27, 1944 

Assistont Professor, ful I time 

B.S.Ch.E. lllinois lnstitute of Technoiogy, 1967 
M,A.Ch.E. Princeton Univ. 1967 
Ph. D. Ch.E. Princeton Univ. 1970 

One yeor 

Eost Ohio Gas, Co. Summers 1962-63; 64-65 
AMOCO Chemical Co. Summers 1966, 67, 68, 69 

Sch iossmacher, \Ne inste in at o 1, 11 Perfect 
mixers in series model fo,· fitting venoorteriol 
indicator-dilution curves", Journal of 
Applied Physiology, 22(2),327-330 1967. 
Schlossmacher ond L. Lapidus, "The SuboP.timol 
Control of Non-Linear ~)éStem Using Ua¡:>unov 
Like Functions". Submitted for publication to 
AIChE Journal. Schlossmocher, 'Porometer 
Estimotion Vio the Firsl Voriotion Technici~". 

American lnstil·ute of Chemical Engineers 
American Chemical Society 

Tau Beta Pi 

Director of Process Control Loborotories 

6eRlied Mothemotícs, Qptimization 



INFORMATION REGARDING FACULTY 

Name 

Date of bi rth 

Academic ronk 

Degrees 

Service on faculty 

Other experience 

Principal publications of last five years 

Membership in scientific & Professional 
Societies 

Hor.ors and awards 

Other ossigned duties 

Reseorch lnterests 
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Nov. 29, 1933 

Associate Professor-Ful I Time 

BA & BSChE, Rice Univ. 1956 
MSChE, Texas A & M, 1962 
PhDChE, Texas A & M, 1964 

4 years 

Assistant Professor of Chemicol Engineer 
South Dakota School of Mines~ Tech. 1964-65; 
Lieutenant, US Navy, 1956-60; 
Senior Engineer, Humble Oil ~ Refining Co., 
Baytown, Texas, 196-5,66; Engíneer 
Uníon Carbide Caribe, lnc. Summer 1968 --- --- --
"A General Solution for MulticomRonent - -Distíllation Processes", Proceedings of 
lnternotianal Symposium on Distillatíon, 
Sep!. 1%9, "Solutions for Distillatian Processes 
Treoting Petroleum Froctions." to be published 
in A.i.Ch.E. Journal. 

American lnsHtute of Chemicol Engineers 
American Chemical Society 
American Socíety far Eng ineering Education 
P.R. lnstitute of Chemical Engineers, Sigma Xi 

Phi Lambda Phi, Sigma Tau, Tau Beta Pi 

Academic Affairs Committee, School of Engineering 

Dístillation 

\ 
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INFORMATION R"GARDING FACULTY 

Name 

Date of birth 

Academic rank 

Degrees 

Service on ¡&lculty 

Other experience 

Membership 

Honors and Awards 

Programs to improve 
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i,,"!nitez Rodríguez, Jaime 

Aug•Jst 11, 1948 

Graduat;, .'\ssistont 

B.Sc. Chemical Engineering, 
UPR, 1970 

New appointment 

Project Engineer, Un ion (,Jil:iide 
Caribe, Summer 1970 . 
Assistant Process Engineer, Phil li ps 
P.R. Core, Summer 1969 

lnstitute of Chemical Enginrers of 
Puerto Rico 
American lnstitute of Chem cal Engineeers 
Tau Beta Pi / 

Magna Cum Laude, UPR, 1~70(highest 
grade index in his class) 

Studying towards M.Sc, in Nuclear 
Engineering aí the Univers¡ty of 
Puerto Rico, (CAAM) 
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MAJOR PHYSICAL FACILITIES AVAILABLE 

A- Within the DeP.artment of Chemical Engineering: 

1- Unit QP.erations: 

Equ ipment avai loble for experimental ond / or pi lot plan! 
studies on absorption, extraction, distillation, drying, 
crushing and grinding, hect exchange, fluid flow, and 
drying. 

2- Chemical P.rocessess: 

3-

4-

A two-gollon, agitated, stainless steel reactor is ovailable 
for operations up to 250 psig and 600° F. 

Process contra 1: 

A two-tank system has been designed for studying the effects 
of vorious modes of control on a linear process . 

Facilities!.!: chemistry: 

A fully equípped chemistry laboratory is maintoined as o 
support facility for research and for teoching. Among its 
mojar furnishing,ore included an osmometer for determinations 
of molecular weightsof high polymers, a gas chromatography 
uní!, and an in frared spectrophotometer. 

5- Comeuting facilities: 

One EAI TR·-24 anolog computer is used fer teaching ond 
research purposes. 

B- Deeortment of Chemistry 

1- Instrumental analxsis: 

Equipment avoilable for chemical analysis by the following 
techniques: emission spectra; absorption spectro in ultraviolel", 
visible and infrored regions; Reman, X-rey, and microwave 
spectra; polagraphy, colorimetry, and chromotography. 
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C- Nuclear Center: 

l- Reactors: 

One 1-megawott swimming-pool type reactor with neutron 
beam tubes, thermal column, gamma irradiation room, and major 
experimental equipment installations, inc!uding two semi-automatic 

· .. spectrometers for neutron diffraction. A smaller 10-watt 
homogeneous·enriched reactor is also availoble far training and 
research. 

2- Other irradiation fociliries: 

A graphite-moderated neutral uronium subcritical pile, a 2,000 
curie cobalt 60 gamma source, smail neutron sources, ond 
X-ray mochines. 

3- ~eec ia I laborotories: 

D- Research Center: 

Far work in radiochemistry, solid-state physics, and X-ray 
crysta 11 ography • 

1- Laboratories: 

Two chemistry iaboratorie~ anda microbiology laboratory 
adequately equipped for corrying out research projects in 
chemistry and in chemistry and in microbiology. 

• 

• 

• 



APPEND IX 5 

LIBRARY RESOURCES IN CHEMICAL ENGINEERING 

PARTIAL LIST OF PERIODICALS 



PARTIA,l LIST OF AVAILABLE PERIODICALS IN CHEMICAL ENGINEERING AND ITS RELATED F!ELDS 

Advanced Energy Coversion 

American Chemical Society Journal 

American lnstitute of Chemicol Eng'rs. Journol 

Anolyticol Chemistry 

Biotechnology ond Bioengineering 

British Chemical Engineering 

Canodion Journal of Chemicol Engineering 

Chemicol Abstracts 

Chemical ond Engineering Dota 

Chemi col Eng ineer ing 

Chemical Engineering Progress 

Chemicol Engineering Science 

Chemie-lngenieor-Technik 

Chem i stry and lndustry 

Combustíon 

Combustion ond Flome 

Control Engineering 

Corrosion 

Cost Eng ineering 

Cryogenics 

Faraday Socie,ty 
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Environmental Science & Technology 

Food Engineering 

Fuel 

Geochimico ot Cosmochimico Acto 

Gloss ond Ceromics 

H,o,:,t,nJ, Pipin9, ond Air Condition,ng 

High Temperah;rc 

Industrial and Engineering Chemistry, 

Process Design ond Deve lopment 

Industrial and Enginee ring Chemistry, 

Product Research and Devel.opment 

lnorganic Chemistry 

lnstruments and Control Systems 

lnternationa Chemicoi Engineering 

lnternational Journal of Air and Water Poi lution 

lnternational Joumal of Heat and Mass Tronsfer 

lnternationa I Series of Monogrophs of Nuclear Energy, 

Division IV-lsotopes & Radiotion 

Journal of Air Pollution Control Associ<1don 

Journal of Appl,ed Polymer Science 
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Journol de Chimie Physique 

Journol of Basic Engineering 

Journal of Chemical Education 

Journal of Chemical Physics 

Journal of Heat Transfer 

Journal of Metals 

Journal of lnorganic & Nuclear Chemistry 

Journal of Nuclear Science and Technology 

Journol of OrgO:nlc Chemistry 

Journal of Physicol Chemistry 

Nuclear Energy 

Oíl, Pornt, ond Drug Reporter 

Paper lndustry 

The Petroleum Engineer 

Progress in Reaction Kinetics 

Plastics Technology 

Proceedings of the American Petroleum lnstitute 

Radiochemistry 

Solar Energy 

Theoretical ond Experimental Chemistry 

Tronsoction of the lnstitution of Chemicol Engineers 

Wo1er Poi lution Control Federotion, Journal 
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Graduate Studies 

'.JNIVER3ITY OF FUER TO RíCO 
M,lyaguez, Fuerte Rico 

REGULA TIONS 

ORGANIZATJ.ON 

Graduate i.nstructiarw at the College of Agriculture and lV!echanic Z.rtH 
of the Univer:;ity of Puerto Rico i2 01·g-smized to ;)rovide c:;iportunities and 
facilities for advanced study aad reL~earch in lhe fields of Agriculture, Bio
logy, Chemistry, Mathematics, Nuclear Science and Technology, and Ra
diological Physícs, The purpose of these gradnate programa is to develop 
in advanced students a more adequate comprchension of the acope of know
ledge in these special fields of leal"ning and an understanding of the require
ments and respoaeabi.lities essenti.s.1 for independent research investigations, 
In all graduate programa emphasi/:1 is placed on a high level of scholarship 
rather than on the satisfaction of specific course ar credit requirements. 

FACILITIES 

The full !'esources of the Callege of Agriculture and Mechanic Arta, 
including ita academic divisíons ru1d dep~rtmenta, the Agricultural Experi
ment Station, the Nuc).ear Center, the Research Center, the lnstitute of Ma
rine Biology, and other dependen-::i.es, ai:·e available to all graduate students 
enrolled at this campus, 1'nis includez¡ personnel, laboratories, equipment 
and other facílitiefl needed far iahoratory or fiel<l rese&rch. The high speed 
IBM comput.;.tion &ystem of the Computation Center l'.nd the X-Ray Düfrac
tian and Spectogrz.phic: Lahúratory are al.1c10 available for graduate instruc
tion and research. 

Library facil!.ties, which include ali the library resources of the Uni
versity of Puerto Rico under a centr-alized syiote.n and a common card ca
taiog currently being prepared, are also available. 

ADMXSSíONS 

The applicant shouJo ob<ai'l fram ~bP o;fice of Gradnate Studies the ne
cessary forme on which ,o mahe his i!.pplicatwn. Transmission of these 
fonns, together with three letters of recumr,1endation from college faculty 
members who are acqu,aiuted wi.th hl.~ acaclemio qualifications, character 
and ability, and three ot'ficiai tn,>:1scripts of all undergraduate and graduate 
work, normally comvlet.,s an application for admisoion. 
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All credentials should be submitted to the office of Graduate StudicH al; 
least four weeks prior to the registration date for the semester or su:-n 
mcr session which the applicant plans to attend, Applicants wbo haw 
bee.n away from school for several years ma.y ,mbmit recominendatfont, 
from persona acquainted with their work. ; 

. .\.dmission to Graduate Studies is granted by the GraAuak, (;ouncil 
a~ upon the recommeudation of the Department concerryd, and is b;;.sed 
p;-!marily on the applicant' s undergraduate record, ;¡:;andidates elegí.ble 
ior adrnission to Sraduate StudieB will be sent a ¡,PrtJlj.t to register, which 
will state the conditions unuer which he may enter. Transcripts of ap;:,li
cants who an, admitted become r, permanent part of the university files 
and. carm•)t be returned, 

Graduates of i.nstltutions .ofüer than the University of Puerto Rico 
will flubmit the credentials Usted al::ove aud lr1 addiüon may be asked to 
,;;,~e;,, placement ex,.mi.naticns in 1:íwtr Uüljo-c :'wk, to determine tne qualHy 
C'lf their previous tro.ining and to guide their counselorB in determining ~:. 
c,tUrses best suited for their p¡¡,rticular program. 

Admission to Graduate Sf udies mo.y be as follows : 

A - Full graduate standing 

. ,·;. ~y: 

The requirements ior admi.seion to this category are 

l. , :-1. degree equiva lent to the bachelor' s degree granted 
by the Universi.ty of Puerto Rico in the proposed field 
of :itucly • 

:.::' 2, A general grade index cl 2, 5 or better (on the basis 
oI A r. 4. 00), or o.f 3. 00 in the major field subjects. 

B- Admission with ,lefíd,mcies. 

If the applicant r;ossesses a bachelor's degree but does 
r.:>t fully meet requiren1ent .~-1 above, he may be consídered for 
admission with deEciendes. Students adtnitted in this category must 
.make up these deficiencies during the first year of graduate work and 
inay be required to spend more time in 1·esidence füan that r.ormally 
required for the degree sought, 

e- Admissicn on probation 

In exceptional cases students whose records show an un
dergraduate gre'.a.de-point ave¡:age slightly below 2. 5, but who meet 
all other rtquiremeuts for a<l1,üssion with ful.i graduate standing, 
may be admitted on probation p .. ·ovided that other substantial evi-
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dence of scholastic aptitude an<l or profession.al achievement are pre-
sented, A· student who is admí!:ted on probation must carry a íull gra
duate· p\\bgtam ·¡12 to l5 crcdits for ;, normal sernc,ster or 3 to 6 cre
dits'.for·i11«tlin.1ner se,rnion) during the fi,·•,t term of residence and must 
obtain an overall gracle--index of 3. 00 or better in order to be permit
ted to continue graduahe o:tu<lies. . . . ~ . ' ··, ' : 

D - Admi'$'3i6n rn1 Senio:-- ·" G·rr~.(lULJte basis 
·, :~·~t. . .. ,.,. 

Seni¿fs" in the Collegc o, Agriculture and Mechanic A'rts 
within 12 credits of gr;1duatíor,, wi'lc have earned a general grade
index of 3. Ov or ·bettc,,. and who can ofüerwise meet all requirements 
for admisaion to Graduate Studies wit}1 full standing, may be admit
ted under this category. The student may enroll for onc semester 
in this status and m:.:y carry up to 6 credits oí g,•aduate work. He . 
will receive g·radtl',Hc credit only i_f he completes the requirementlt
Jor the bachelor's degree at the end of.the "semesterduring which hle· 
is so enrolle d. · · ··· 

.E - Unclassiíied 

Under thi.s ca·cegory may be acln'.litted candidates who other
wise qualify for admission but who do not seek a. degree at the insti
tution. The credits earned under this classificiation will not be 
counted toward residence, 

GRADUAT;): GRJ,DING SYST:E:l\lf 

Unit oí Instruction - One gradnate credit consists of one hour of 
lecture discussion or two to four hours of laboratory or one to two 
hours of serainar or other work of siniil ar nature ¡:,er week during 
the semester. 

Graduate Grades - The grades in graduate studies are as fo
llows: A-.ii:xcellent; B-Good; C-Satisfactory- D-Deficient (car
ries no graduate credit); F-:Fa.ilure; W- 1!\ ithdrawal; I-lncomplete; 
:? ... '-"as sed. 

Graduate Grade Inde:,,: - Tre graduate grade index serves as a basis 
far measuring and evaluating the academic pedormance oí the student, 
It is computed b;' dividing the total runber oí honor points earned by' 
the total mnnber of credits in graduate subject& in which the student 
received a final grade including the grade of F but not the grades o{ 
YT and P. Honor points are assigned to each. grade as follows: .A:4, 
B:3, C:2, D:l, F:0. 

The graduate grade index is conaidered satlsfactory when it is 
3. 00 or above, which is equ.ivalent to an average oí B. • 
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Gra.dua.te Course Nwnbering System. - All graduate course~ are dl
signated by a three digit number according to frf,'f. following system: 
551-599 - courses for advanced undergraduate i¡.'nd graduate students; 
600 up - courses for graduate studer.ts only. · ' 

ADMISSION TO CANDIDACY FOR GRADUATE DEGREE 

Admission to a gra.duate program does''Zl..,t constitute or imply adt 
mis sien to candidacy for a graduate de¡tree. AppHcation for admissi n 
,o cand,dacy for a graduate degree must be subnutted to the Graduat 
Council after the satisfactory complétion oí one full semester of gra
duate study but before the end of th,~ first nir,.a weeks oí the last s·emes
ter in residence. Approval of the applicaticn will be based on the qua
lity oí the gradu. ate wo :tk of the student as certified by the znajor dep¡rt
ment. 

. -.. . . ·- :·. 

REQUIREMENTS FOR TH:Z lV:U,STER OF SCIENCE DEGREE l 
The Nlaster of Scienc.e Degree is awarded by the College of Agri 

culture and Mechanic Arts of the University oí Puerto Rico after sa
tisfactory completion of the course work required of the student, de
monstration of the ability to read a foreign modern language, comple
tion o:f a satisfactory thesis, and the pass.ing of a comprehensive fir 
exam.ination, In addition to these requiraements, the candidata for 
the degree is expected to maintain a high level oí scholarship. Gra 
duate work is distinguished from undergraduate instruction by its 

1 emphasis on research. Training is provided to give the student fa i
liarity with the methods, ideals and goals of independent investiga
tion. The student's program of study is planned with these ideals in 
mind and th.e administration oí his program is under the supervision 
of a special advisory committee. His course work and the thesis pro
blem selected mut be approved by th.is advisory committee and by ~e 
Gradua.te Council. The advisory committee will consist oí at least 
three faculty members, appointed by the Graduate Council upon the 
recommendation oí the Head of the major departznent. The advisol 
committee will meet with. the student to pr<1pare. his program accor • 
ing to the student1 s graduate objectives, This program must be ap
proved by the Director of the major departznent and th.e Graduate 
Council. 

Hours of Credit - A mínimum of thirty se.me$ter hours of credil 
in approved graduate courses is required for the ll,•aster's degree. 
Not more than six credit hours of "courses for advanced undergra
duates and graduates" will be accepted toward the degree. At least, 
fifteen c-redit hours shall be earned in the maJ · subject and six cr1• 
dit hours shall be taken in graduate courses i" ,.-c;lated fíelds. At 
least 24 credit hours must be ,,arned in graduate courses at the 
University of .. "uerto Rico (Niayaguez Campus). A maximum of six 
credit hours may be accepted from other graduate schools. Twelve 
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io fiftseen crcdit hours constitute a full load for graduate students. 
Under no circumstances shall a graduatc student be pexri:litted to carry 
a higher load. · ·. 

Residence - Residence at the University of Puerto Rico (,Viii.y'aguez 
Campus} for at least one academic year as a regular graduate student 
is required íor the M.,,ster of Science Degrce. An academic year of 
residence is defined a¿.; registration for and attendance in graduate 
courses a.ggregating not les& than tw.enty four credit hours distributed 
over a pe:riod oí not ll!Sb than °t'No semesters.. Three swnmer sesr 
sions of six weeks may be considered the equivalent oí one semester. 

Grade Index - A minimum go-ade index oí 3. 00 must be obtained 
in all graduate courses tak,,n. f'ailu1·e to obtain this average in any 
semester will automatically place th>.> student on probation. No gra
duate credit will be earned in cours,,s approved with a grade of C 
in excess of six credits. C0urses passed with a grade lower than C 
carry no grad~1&te credit. 

Language Requirements - A reading knowledge oí a modern íore
ign language is reqnired of candídates far a Master of Science degree • 
. The specifíc language requirements are established by the difíerent 
departments and programs. Knowledge is determined by the language 
departments on the basis of a reading cxamira tion given in coopera
tion wíth the student1s majar deparb:nent on dates set forth and sche
duled by the language departments. .Students whose knowledgc of the 
language is not adequate should confer with the directors oí the lan
guage departmente to formulate plana for meeting this requirements 
for the degree. 

TH.ESIS ~,:8QUIREiviENT 

All candídates for the Niaster of Science degrce must present a 
thesis representing investigz.tion or :research. The subject of the 
thesis must be approved by the director of the student•s major de
partment and by the student's adviaoi·y committee. Three copies 
of the thesis in final form and three copies oí the abstract must be 
filed in the ofíice of the Graduatc Council at least ona week befare 
the final examination. Detailed instructions as to the forro and orga
nization oí the thesis may be obtained from the academic depart
ments. 

Examination Requirements - ::tequirements for a Jv•aster of 
Science degree are not measured solely in terms oí accurnulated 
credits. Each candidate must pass a final oral examination cover
ing the general field oí his majo:c study, courses in related fields 
and his thesis. This exarnination cannot be held until all require
ments are satisfietl with the exception of the course work in pro:
gress. The examination will be conducted by the student•s graduate 
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advisory committee and a repres..:ntative from the Graduate Council 
at a date set forth by them. The date of füe examination will be 
announced publicly,· and members of the l.Jniversity faculty may at
tend. In special cases, a written exarnination rnay be substituted íor 
the oral examination •. In case of failure the candidate may not appeaf 
for re-examinafion untíl one semester has elapsed, The result of th 
second exazninati.on is final. 

WITRORAWALS AND DISMlSSALS 

• 
A student will not be elegible for candidacy for the ;,/las ter· oí 

Science degree and will oe pcrman;;ntly suspended from Graduate 
Studies in the following cases: 

1) if he receives a grade of Cor lower in tenor more credits 
of graduate courses in his prog:ram of study, 

2) If he receives a grade of D 
in one course in his major fl.eld. 

in any two graduate courses, or 
f 

3) If he receives a grade oí F" in any graduate course in his pro
gram of study. 

4) lf he fails the second time he takes a final examination. 

5) U: he .fails to pacs !he forei.;n L.i.nguage proíiciency test for thr 
third time. . 

6) Ií he fails to fulfi.11 all the requirements for graduation within 
six calendar years from the date of his adrnission to the Graduate 
School. 

7) lnany other circumstance specifically indicated by the De
partrnent in which the student is enrolled. 

A graduate student should avoid as much as possible the drop
ping oí courses. Neverllieless, he will be permitted to do so with 
the approval of his advisor. Except in case oí illnes, certified by 
a competent physician, no student will be allowed to drop courses 
during the last eight weeks of a regular semester. An unauthori
zed withdrawal will impose the grade of F. A student who dropaall · 
courses will automatically be withdrawn from Graduate Studies. 
Any 11tudent permanently suspendedor who has withdrawn from 
Graduate Studies must apply for readmission if he intends to con~ 
tinue graduate work . 
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DESCRIPTION Q_ ~ouRSES 

A- Advanced Undergraduote ond Graduote C=º= ~s 

1- CH EG 558 Ptocess Hect Transfer. ihree ,, d,t 1ours. Two lectures ond 

one two-hour computotion period per week -:"fierequisite: Ch Es 402. 

Design of heat exchangers for chemlcal ,Rroi;r ,sses. Condensers and 

condensation of multicomponent mixtures, natural and forced circulation 

evaporation, ond extended surtoce heot exc~~.ngers. Co .duction, convec-
•~ 

tion, and steady ano unsteady state heat trar¡sfer processes ... .. , 
• :J. .. . 

2- CH EG 570 ComP.rehens ive Projects..!:' Cht¡m,ical &igineering. T~o credit 

hours . Six hours of L~boratory work pPr w~k . Prerequisite: Ch Eg. 554 . 

Chemica l Engineering problems which involve integration of knowledge 

prev iously acquired in th is field. ..-~· . ' 

B- Graduate Courses 

''S.,'! . 

1- CH EG . 601 Mathematicol ToRics in (1e 'Tlical Enginee;ring ~- Three 

' ·"'Si; ....... 

O edit Hours. Three one hour lecture-di.;cussion periods per we P.k. Correquisit~ ; 

CHEG. 632 or CH EG 661 

. - ':\~. 

Methods of Mathematicol analysis and fcrmulotion as applied in th'° 

~,-.,~
solution of chemical engineering prob lems, Princ,pl...s o f linear olgebra, 

Vector analysis ond advonced sol utions to ord1<1ory diffcrentiol equations . 

2- CH . EG . 602 Mathemotical 'Ji>pics ~ Chemical Engineering !.!• Three Credit 

Hours. Three one -hour lec~ure-dis~~ ~:n peri~dsper week . Prerequisite : CH EG. 601 

A cont inuotion of Cl-4 EG . 601 Tl-.e f,·r mvlation and solution of partial 

differentiol equotions in process problems. Soundory volue problems ond orthogono l 

functions . 
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3- CH EG 605 Chemicol Engineering Gr1,4uate Loboratary. Twa Credit Hours. 

Twa three haur labaratary periods per week. Carrequisite: CH EG 632 o• CH EG 661. 

Advaneed labaratary exr¿,riments on Unit Operatians and Unit Pracesses, 

stressing the use of madern instrurnentation ond analyticol techniques. 

4- CH EG 611. Reactor Desig']_. Threa Cred1t Hours. Three lectures per week. 

Prerequisite: Ch Eg 511 

Analysis and design d batch and cont,nuauf chemical reactors far homageneous, 

catalytic and non-cafalytic reactior,¡. Resídence time distributions; influence af 

mass and heat tronspart on yield and product distributi01>S; other topics an reactor design. 

5- CH EG 614. Simulation of Chemical Processes. Three credit hours, Three lectures 

per week. f'rerequisite: Ch EG 359. 

A study af modern numerical procedures suitoble far digital cMd hybrid camputer 

simulations. The numerical treatmei1t of chemica! engineering data vio orthogonal and 

non-arthogonal expansians, nofl-linear estimation techniques, numerical solutians of 
•·•.'1 

li~ar and non-1 inear J1Sfems. Design af experiments. 

6- CH EG 615 QP-timizotíon af Chemical Processes. Three .credit haurs, Three lectures 

per weeL Prerequ isite: Ch Eg 614, 

Applications of dyna_mic progrQmming, the maximum principie and gradient 

procedures to the control and optimizotion of chemical engineering systems. Error 

propagation and real time simulation by hybrid computers. Process modelling. 
".•,. ; :_ . • <"::;. .. :- '· 

7- CH EG 617 Advanced Plant Desig;!_, lhh!e .;redit hours. Three lectures per week. 
'*:• 

Prerequisite: Ch Eg 569. 

An odvanced course in chemi_cal 7ngineering process covering the creation and . '' ,, 
evaluation of design alternotivesusing systems techniques, 
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8- Ch EG 620 ~ Desalinotion. Three credit hours. Three lectures per week 

Prerequisite: Ch Eg. 462, Ch. Eg. 432. 

A thermodynomic ond economic study of the production of domestic ond 

agriculturol water from the sea and brackish supplies. 

9- CH EG 623 Chemical Engineering of Hig.h Pol)f!!lers. Three credit hours. 

IO-

11-

Three lectures perweek. Prerequislte: Ch. Eg. 432 Ch. Eg. 661 

The thermodynomics of high polymer solutions. Swelling of crosslinked 

polymers. Crystollizotion of polymers. Applicotion of thermodynomic theo~ 

to molecular weight determinotions, solvent evaluation, ond polymer froctionltion. 

Polymer processing, 

CH. EG. 632 ~P.ort Phenomena. Three credit hours. Three lectures per 

week. Prerequisite, Ch. Eg. 599 or porollel to iL 1 
Advonced onalysis of momentum, energy and mass tronsport in continous m dio. 

Topics covered include: analytical and approximote solutions to the equotions 

of change, transport coefficients, boundary layer theory, overol! balances, 

dimensional anolysis, empiricol treotments ond simuloneous tronsport processes. 

Emphasis is on the modelling ond charocterization of systems of interest in che~ical 

engineering. j 
CH EG 634 Anol)'.sis ~ Se~rotion Processes. Three credit hours three lectur s 

per week. Prerequisite: Ch. Eg. 632. 

Principies and procedures for analysis of seporation operations using the l 
concept of the equilibrium stage. Mochine computation methods for multico ponent 

separotions. Differential description of phase change seporations. Use of 

tronsform and chorocteristic methods. 
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12·- C!--1 EG 658 Advanced Heot Tron~for. Three credlt hours. Three lectures per 

week, Prerequ,site: Ch. fg. ó32 

Advanced s·ruclles in heat transmissíon ond their application to equipment 

desigr. únd to chemical proce .. ¡5 caícu}atíons., 

í3-- _CH_ EG 661 Advanced Thermcdynamícs. Three credit hours. Three lectures 

per week. Ch. fg • 462 

Advanced tapies ,n thermodynamics inc:uding f-he properties of real gasez, 

non idea! so'.1Jtions, phase and che:-r.ica! equil1brta of mufticomponent systems .. 

Elements of slatistícal !herrr;odynamícs om:l irreversible processes. 

14- CH EG 662 Catalysis. Th,·ee cred1t hou- s. Three lectures per '-Neek. Prere

quisít": Ch. Eg. 661 

¡ ,. ,:¡-

A study of heten:igeneous reocHons, rote of reoction, catalystsactivity 

::ira1 selectivíty, and wrface chemisrr;•. An anaí¡sis of industrial catalysts with 

implkotions in the design of chc-mical reoctors. 

CH EG68ú hstrumento!ion and Process C:,ntrol. Three credit hours. Three 

l t k D • • C1 E r.ao· ec ures per wee ~ 1 rere9utS1te- _¡1. g • ..; 

A study of the principie;, '-lf metis,Jrement ond control of multidimensional 

processes, Analogu~ símulatioh and Lapioce transform techn1ques. Direct 

digital methcds of control are pre,,~nted. 

16- CH cG 690 Grc:duore Seminar. One cred.t hour. ,\A,eetings by ar,angement. 

Prerequisite: Grodciate sfodent stMus. 

Research presentotions by groduate students ond foculty members. 
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17- CH EG 699 Master Thesis. One to six credit hours. 

A research project undertaken by graduote students under the direction 

of a foculty member. Topics and scope of the project may vary but in al 1 

cases the outcome should be a contribution of value to the Chemical Engineer ing 

profession • 
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