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Project Chemlab was designed to prepare an "Annotated

List of Laboratory Experiments in Chemistry from the Journal of
Chemical Education (1957-1979)" and to develop a computer file and
program to search for specific types of experiments. Provided in this
document are listings (photoreduced copies of printouts) of over 1500
entries classified into seven major fields of chemistry and arranged
alphabetically by author within each field. These fields include:
analytical chemistry, biochemistry, inorganic chemistry, physical
chemistry, polymer chemistry, and radiochemistry. Each entry contains
a field code, a keyword code (to facilitate visual scanning of the
lists and for use in searching the computer file), a code indicating
background required, and the nature of the experiment. In addition,
special requirements/hazards and time commitment are noted when
applicable. The introduction to the listings contains definitions of
keywords used and an explanation for the background requirement
codes. The overall document consists of a 3-page summary of the
project (including information on how the lists were produced), 12
pages of appendices consisting of copies of four project newsletters
(two of these newsletters contain instructions for accessing and
searching the computer file on the Rensselaer Polytechnic Institute
.(RP1) computer by dial-up modem), and 360 pages of appendices
consisting of the list of experiments. (JN) '

*'}'**************************************’************‘**-******‘k**********

* Reproductions supplied by EDRS are the best that can be made *

* from the original document. . *
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Introduction

The objectives stated in the proposal were:

(1) The preparation of an annotated list of student laboratory
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experiments from the Journal gf_Chemical Education, contain-

ing authors, title, reference, field of chemistry, type of

work, special requirements and hazards, time commitment, and
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(2) The development of a COMPUTER FILE and program for access
(searching for specific typés of experiments).

The stated objectives have been met, and the materials so prepared have been

widely distributed on a cost bhasis. -

Preliminary Lists

Project personnel abstracted articles from the Journal of Chemical Education

and prepared a Prelimihgry List in September, 1980. This list was available in
the form of a computer printout, classified into principal fields, and alphabe-
tized by first author. Originally containing about 800 entries, it was supple-
mented by two additional lists in December 1980,

ﬂThe format for printout was determined by user response to a questionnaire,
and a search program was developed at the same time, with the help of user com-

ments.

Revised Lists

Revised Lists were prepared, which covered 90% of the pertinent articles in.

the years 1957-1979. These were made available in September 1982 as a computer

o

i T
I~




laser print which was photoreduced. This list also was organized by principal
field (analytical, biochemistry, inorganic, organic, physical, polymer and
radiochemistr;). It contained nearly 1500 entries; ;urAestimate in the pfo-
posal was 1000, After the formalpexpiration of the grant, a "Corrections" file
and an "Additions" file (aboﬁt 150 entries) was added. A copy of these three
lists is included in the Appendix. The distribution in the United States and

"Canada has been about 180 copies by order (at cost) and 20 to others. The over-

seas distribution is about 40.

Advisory Committee

Besides the project personnel, a group of volunteer workers at other institu-
tions - the Advisory Committee - has assisted in reviewing entries, making poliéy

decisions, and editing.

News letters
Four Newsletters have been mailed to correspondents - the fourth in June 1983,

after the expiration date of the grant, Copies are included in the Appendix.

Computer Access

The search programs developed by project personnel at RPI have functioned very
well. RPI students have used them routinely for several years. They were demon-
strated at an NSF Project Directors meeting and described in the Newsletters and
at several national and regional meetings on Chemical Education. One college 1li-

brary is using the files in this way.

Microcomputer Use

Although not specifically mentioned in the proposal, transfer of the files

to microcomputer was a goal which we have not yet realized. Project Seraphim
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(NSF supported) will assist in this part of the work in Summer, 1983.

Availability of Materials and Continuahce of the Project

The materials developed under the grant have been made available at cost to
those requesting. To be‘of continuing utility these files will require updating,
and therefore a continuing Project CHEMLAB. Support has been Egggg§ted from the
American Chemical Society Division of Chemical Eddcation, and the group of pro-
ject personnel and other volunteer workers (no salaries have been paid by the
project recently) is abstracting current volumes (1980-1983) of the Journal of

Chemical Education. We will make these available as supplements without additional

cost, if our request to the American Chemical Society for modest support is gran-

ted.
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PROJECT CHEMLAR

pepartment of Chemistry Department of Chenistry

Rensselaer Polytechnic * Gtate University of New York
Institute at Stony Brook

Troy, Yew York 12181 , ‘ Stony Brook, New York 11794

January 1981

Newsletter of the National Science FPoundation Profject

ANNOTATED LIST OF CHEMISTRY LABORATORY EXPERTYENTS
WITH COMPUTER ACCESS :

Tte announcement in the Journal of Chemical Rducation (Vol.
57, NYumher 5, May, 1980) of the preparation of an ANNOTATED LIST
OF CHEMISTRY LAPORATORY FYPFRIMENTS PUBLISHED IN THE JOURYNAL OF
CHEMICAL ECUCATION nearly coincided with the award of an NSF
Grant ({SED 79-23685) in June, 19”0, which included special
emphasis on computer access (Technology as applied to learningqg)
to the annotated list.

This newsletter is addressed to all who have made inquiry or
reqnested the preliaminary lists. The lists vhich were nailed in
surmer and fall 1980 in response to requests (nearly 100) wvere
separate lists, classified as Analytical, Riochenistry,
Inorqanic, Orqganic, Physical, Polymer, and radiochemistry. The
organic lists were in an older format with less annotation, and
all 1lists were incomrlete {approximately 607 coveraqe), and had
some errors. The leqihility of some entries was marginal. We must
apologize for these problems, but reassure you that they will be
replaced by the updated lists in the form of a computer printout
as soon as that is available, without additional cost.

The updating process has produced (Decenter, 1980) two
additions to the preliminary list, Add 16 and Add  177-79, not
subdivided as were the preliminarcy 1ists. More are underwvay. The
keywords for searching, ChemVoc, have heen modified and extended
a little, 1in obvious ways. We will not mail those things to you
unless someone has irmediate need, but instead will use ~thea in
the next step of the project, the creation of the data base in

the form of a coaputer filea

The proqrams are written in PL/1, and are accessed thkrouah
our operating system, MTS (Michigan Terminal Systenr). Programs
for listing, correcting, and printing are operative. Progqrams for
alphabetizing, searching hy keyword or conhination of ¥eywords,
and hy level are ready now, and other ways of searching are
rlanned. We will qive more details concerning search proqranms and
nmethols for computer interaction in a later newsletter.
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Meanwhile, we want to focus attention on the- nature of +the
annotations andi the ChemVoc or keyword method of searching which
ve have used in the preliminary lists. The ohjective, to develop
these in the most wuseful form will be nwmet only if we have
interaction with the users. He have enclosed a questionnare,
directed to these points, to which we urge that you respond
promptly. Even if you have not yet made use of these lists,

rlease examine them now and let us have your impressionse.

SIINC

An NSF grant supports a “Scientific: Instrumentation

Information Network and Curricula" project at the Department of

Chemistry, Virginia Military TInstitute, Lexington, VA 24u450.
professor Frank A. Settle, Jr. is Director. Its focus is a
computer tased information systen for dissemination of
information to users of chemical instrumentation. At present, a
module on gas chromatography illustrates the nature and scope of
the work planned. We have been in correspondence to try to
co-ordinate work where there are common elements.

PERSONNEL

stanley Bunce, Professor of Chemistry, Rensselaer Polytechnic
Institute, Director, is the person wvwho is slow 1in replying
to correspondence, but appreciates recieving it nonetheless.

Carolyn BDB. Allen, General chemistry Laboratory Co-ordinator,
State University of New York, Stony Rrook, who has done more
searching the files of J. Chen. Fduc., annotating, and
typing than all others on the project by a large factor.

James W. Zubrick, Chemistry Laboratory Demonstrator, Rensselaer
Polytechnic 1Institute, who has alone created the proqrans,

and who tells us how to edit, interface, and format.

Wolfgang Seqmuller, Onderqraduate Assistant who is transcribing
typed data into the computer file.

And others who have helpedl with typing, suggestions and
encouraqgement.

NEXT TINME
Descripticn of programs, discussion of possible means of access.
For informaticn or suggestions, write or phone:

professor Stanley C. Bunce
Department of Chenmistry
Rensselaer Polytechnic Institute
Troy, New York 12181

(518) -270-6355

This NEWSLETTER was prepared and processed using TRXTFORM, an MTS
vord processing proqramn.




PROJECT CHEMLAB

Lopartment of Chemistry Department of Chemistry

Renssclaer Polytechnic State University of New York

Institute - .at Stony Brook

Troy, New York 12141 - Stony Brook, New York 11794
July 1981

Newsletter of the llational Science Foundation Project

ANNOTATED LIST OF CHEMISTRY LABORATORY EXPERIMENTS
WITH COMPUTER ACCESS

Project CHEGLAD originated at R.P.I. five years a+jo and was
innounced in the Journal of Cheaical Education 57#15, 379 (1980).
It is supported in part by MSF urant SED 79-23685. The purpose of
this project is to provide the scientific community with a file
oL  ldboratory experiments published in the Journal of Chemical
Llucation in an wcasy-to-read and easy-to-search form. Each entry
in the file gives the correct literature reference and a very
l'tief description of the contents of the article. Preliminary
lists of wexperiments, classified as Analytical, Biochemistry,
Inor janic, Orjanic, Physical, Polymer, and ‘Radiochemistry were
A14e availeble in  Suamer, 19Y80. They were supplemented by two
lists, ADD-77-79 and ADD-76 in December, 1980. Newsletter #1 is
5till  available, anu yives mnore details on these matters.
"Eventually, all the experiments ever published in J. Chea.
tlucation will be referenced in the CHEXLAB file, which will be
codputer-searchable.

REVISED LISTS

The timetavle for preparing revised listu, coaplete thru
1940, first set for Summer, 1981, hds been extended to late fall.
e revised 1lists will be classified by principle field as were
the preliminary lists, but they will use a more sophisticated
tlassification, contdain wguch more annotation, and will use a
~tevised and extended set of FLAGAORUS. (A FLAGWORD is a word in
Fhe CdedV0OC language. It describes the contents of the article in
4 Way which can be understood ecither by the computer or a
tizientist  scarching  the file. Earlier we called them “keywords®
ot "descriptors',) Coples ot the revised list will be mailed to
9ll who requested copies of the preliminary lists, and announced
in a second article in the Journal of Chemical Education.

" FORYNAT
A questionnaire was mailed to all who had received copies of

the prelinminary lists in February 1981, The response was
unusivally yood, 38/62 from the United States and Canada, and 5/14
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[fom overseaS. Nofe than ‘hall of the replies had, detailed
s1ygestions  and  Rahy hac encouraging coaments, including offers
of asslstance. The results showed a clear preference for Format B
subsequently modified in spacing and capitdlization), and general
approval of scope, annotations, additional notes on hazards and
gpecial  ejuipment, and other details. The key elenment of the
syst2a, codinj by FLAGWORLS, received the most favorable comment.
liany users made helpful coaments.

ADVISORY COUMITTEES

we would like to formalize some of the user input by forminy
two advisory committees, one concerned with the scope and methods

of the project - includiny such matters as vocabulary, format,
abbreviations, sources, etc. (for example, should we include the
"% pajes of the Journal?); and the other concerned with the

telophone access to the data base and search program at RPL froam
tegote terminals, dand with data base and Sedrch program transfer
to another coaputer. Volunteers dre needed for both advisory
mhamittees: please write or phorne (518+#270-6355) Stanley Bunce at
RPL.

COLPUTER ACCESS

We nos have proyrams up for searching by FLAGWORD and by
quthor, and huve @ade some projyress on computer access for
nff-campus userse.

ust
About 100 copies of the Preliminary List have been mailed in

1esponse to requests. These have been used for a4 variety of
{Lojucts: secarfching for hijh school chemistry demonstrations,

tnviawiny analytical chemistry experiments by two textbook
vathors, helpingy set up new laboratory proyrams and in course
Levisions in  physical, analytical, inorganic and general

chemistry, and. tor student projects.

[t has been of help in at least two aspects of the work on
STIne, the “scientific Instrumentation Information Network and
carricula®  projzct et the Doepartment of Chemistry, Virginia
ilitary Institute, Lexinyton, VA 24050. pProfessor Frank Settle
is the director of this program.




’ MELTINGS

w2 W€ill be demonstrating and talking about Project CHENLAB
#t the International Conference on Chemical Education at the
'niversity of Maryland, August 10-14, at the ACS National FKeetiny
in iew York on August 28th, and at -the ACS Regional Meeting in
Pyechester, October 18-21.

PERSONHEL

Stanley Bunce, Protessor of Chemistry, Rensselaer Polytechnic
Institute, birector.

Carolyn B. &Allen, sencral Chemistry Laboratory Co-ordinator,
State University of lew York, Stony brook.

James W. 2ubrick, Chemistry Laboratory Demonstrator, Kensselaer
rolytechnic Institute. :

And others who have helpeu with typing, suggestions and
elicouragement.

For information or suygestions, write or phone:

Professor Stanley C. bunce
bDepartment of Chemistry
Rensseluer Polytechnic Institute
froy, liew York 12181
(518)=-270-635>

[his NEWSLEILFER #was preparad and proca2ssed using TEXTFOUY, an NTS
“sorCd processinj prograu.
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PROJECT CHEMLAB
Department of -Chemistry Department of Chemistry ° .
Rensselaer Polyteghnlc State University of New York
Institute at Stony Brook )

Troy, New York 12181 Stony Brook, New York 11794

Newsletter 3
National Science Foundation Project

ANNOTATED LIST OF CHEMISTRY LABORATORY EXPERIMENTS
WITH COMPUTER ACCESS

Project CHEMLAB originated at R.P.I. six years ago and was
announced in the Journal of Chemical Education 57, 379(1980).
It is supported in part by NSF Grant SED 79-23685. The purpose
of this project is to provide the scientific community with a
file of laboratory experiments published in the Journal of
Chemical Education in an easy-to-read and easy-to-search form.
Each entry in the file gives the correct literature reference
and a very brief, critical description of the contents of the
article. Preliminary Lists of experiments were made available
in Summer, 1980, and supplemented by additional 1lists in
December, 1980. Eventually, all the experiments ever published
in the Journal will be referenced in the CHEMLAB file, which is
computer-searchable.

REVISED LISTS - 1956-1979

The revised 1list of experiments, 1957-1979 inclusive, is
now available as a computer printout, and for computer search.
The list has been checked for accuracy by seven reviewers on the
Advisory Committee. It has not yet been checked to find if all
appropriate articles have been included. This will be done 1in
the next few months and a supplementary list issued if it is
needed. There are approximately 1600 entries.

COMPUTER PRINTOUT

For this purpose, the files are organized and printed by
*PRINCIPAL FIELD (ANALYtical, BIOCHEMistry, INORGanic, ORGanic,
PHYSical, POLYMER, RADIOCHEMistry,), arzpanged alphabetically
within each field. A sample of the new format is:

*ANAL ORG CONSUMERPROD NOPROC PROJ 4

Quantitative Laboratory Experiments Based on Reactions of
Cyclamates

Barnes, R.M.

J. Chem. Educ. 49,272(1972)

Detailed prescntation of student results. See especially for
novel use of nitrates and nitrous acid. Methods include gc, ir,
uvis, electroanal.




*ANAL PHYS CATALYSIS CLOCK KIN 2

Catalytic Determination of Trace Copper

Bartis, J.T.; Wiesenfeld, J.R.

J. Chem. Educ. 53,66€(1976) v
The well known Cu** catalysis of the peroxydisulfate oxidation
of iodide is adapted to the determination of trace copper.
Calibration. curve construction.

This computer prinfout together with a KEYWORD glossary

" will be sent to all who purchased or received copies of the

Preliminary Lists; there will be no additional charge. Those
who requested copies after the supply of the Preliminary Lists
was exhausted will also be sent the Revised List, together with
an invoice. For those who wish now to order a set the cost for
photoreduced copy is $10, including printing, paper and postage
for U.S.A. and Canada. Requests should be by letter to S.C.
Bunce, Department of Chemistry. At your option, they may be
prepaid by check or by purchase order. .

'ACCESS TO COMPUTER FILE AT RPI

It is possible to access and to search the file of
experiments on the RPI womputer by dial-up modem. The files may
be displayed directly on your local device, or they may be
printed at RPI, with the printout mailed to a stated address.

A sample of the search procedure will be available without
cost via dial-up modem. .

In response, a message will inferm you of procedures for a
very limited (first five entries) search. The glossary of
KEYWORDS accompanying this newsletter should be helpful in a
search by KEYWORD or combinations of keywords. It may also be
possible to search by NAME of author. Messages from the
computer program will detail what will be available and when.
For exact dial-up procedures, see the section "Calling up
CHEMLAB" later in this NEWSLETTER. '

For more extensive searching from a remote terminal, we
will issue a unique password to each person who requests it,
either by telephone or by letter (to S.C. Bunce or J.W.
Zubrick). Charges will be dependent on the services requested
and the computer time used, but they will not be large unless a
large amount of printout for mailing is requested to be done

quickly.

TRANSFER OF FILES r
N
We invite inquires from tnose interested ijn transfer of the
computer files and search programs by tape to other main-frame
computers. . .

We have had many requests for transfer to microcomputer
floppy disks. We are prepared to do this, if there is
sufficient interest. But we must have responses from those
interested, giving the suggestions for the (one or two) kinds of

le




microcomputer that might first be used. Please note that we do
not have ready access to different micros, that the data base is
~ rather large (estimates are from 8 to 10 single-sided single
density disks), and that it may be up to the requester to write
a searching program. ,

ADVISORY COMMITTEE

The present revised files have all been edited by the
following Advisory Committee members: ’
David Todd, Worcester Polytechnic Institute (MA) - all, for
stvyle and e:rrors -
Robert Merrer, Western Connecticut State College =~ *ANAL v
Paul Laurmn, Suffolk Community College (NY) - *BIOCHEM +
*POLYMER. '
Van Crawford, Mercer University (GA) -~ *INORG (Gen)
Edward Matjeka, Boise State University (ID) - *ORG
Manit Rujimethabis, Lakehead University (ON) - #*PHYS
Morris Badeér, Moravian College (PA) -~ *RADIOCHEM

) We invite anyone interested to function as “an Advisory
Committee member. The following specific tasks need addressing:

1. Transfer to microcomputers  including data base storage
format, efficient, user-friendly search programs, and system
selection (which micros, disk size, common formats, etc. 7).

2. Abstracting 1980, 1981, 1950-56 (about 150 articles),” 1946-
49 ' (about 80 articles) and 1924-48 (? articles). We have the
preliminaries done .on all except 1924-48. One need not
undertake -to abstract all in 1980, for example, but could do
only those he/she feels comfortable with. .

3. A page check of each volume 1957-1979 (onc year at a.time -
or perhaps one or two Yyears per person) Vs an alphabetical
author list from the main file, which we can supply.

4. Encouraging us! This is much work. .
NEXT STEPS

These are implicit in the first’ three tasks spec1f1ed for
Advisory Committee. We have missed so many deadlines " that we
are reluctant to put tentative dates for any of these. However,
we do intend to finish the project and to keep it current- and
usable. The National Science Foundation Grant funds are .
exhausted; suggestions for sustaining the operation financially
gre‘needed. ‘ ‘ -

CALLING UP CHEMLAB
»”
To access the files at  RPI, you will need at least a Qmodem
and a terminal of some type. If you have never used a
modem/terminal setup, please see your local computing center, or
computer store for details..

¥




To get on the system:

1. Dial (518) 270-6603 for a 300bps line OR dial (518) 270-6696
for a 1200 baud, Vadc 3400, AJ1234; OR dial (518) 270-6698 for a
1200 baud, Bell 212A.

2. Once connected, type the word GO, and press the RETURN Kkey
or ENTER key. A colon(:) should appear on the screen.

3. Press the. RETﬁRN key AGAIN. Several messages and/or
questions may be displayed. Please ignore them. Wait for a
number sign (#) to appear at the extreme left of the screen.

4. Type_'the line SIGbBAMFbS (the lowercase b stands for a
space) press RETURN ' '

5. A field of characters will be sent. This is to obliterate
your password if you're at a printing terminal. It has no
meaning at a CRT termn.ual.

~

6. Type the password SCAN and press the RETURN key.

7. You should now be on the system. Follow the directions and-
do not forget to press the RETURN key at the end of each line.

8. If there ére any problems, please call or write James W.
Zubrick (518) 270- 6’86 Include the printout with any errors if
you write. ‘

PERSONNEL
Sténley, C. éunce, Professor of Chemistry, Rensselaer
Polytechnic Institute, Director.
Carolyn B. Allen, General Chemistry Laboratory Co-ordinator,

State University of New York, Stony Brook.

James W. 2Zubrick, Chemistry Laboratory Demonstrator, Rensselaer
Polytechnic Institute.

And others who have helped with typing, suggestions and
encouragement.

For more information or suggestions, write or phone:

Stan Bunce (518)270-6355 or Jim Zubrick (518)2706786 (especially
with respect to computer files etc.)

Department of Chemistry Rensselaer Polytechnic Institute Troy,
New York 12181

Carolyn Allen (516) 246-7662, Department of Chemistry, SUNY
Stony Brook, Stony Brook, NY 11794
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?ROJECT CHEMLADB
> i
Departuent cf Choealstry s Departm=nt of Cheuistry
Rensselaer Polytecnuic Institute State Uuiversity of New York
Tustitute R at Stoay Brook
Troy, New Ycrk 12181 4 ~ Stony 3rook, New York 11734

Jun-z 1, 1983
Newslaetter #4

ANHOTATED LIST OF CHEMISTRY LABORATORY EXPARIMENTS
WITH COMPUTER ACCESS

Project CHAMLAB originated at R.P.I. six years aygo and was
announcad in  the Journal of Chemical ZEduacation 57, 379(1980).
It was eirlier supported in part by NSF Grant SED 79-23085. The
piurpose of this project is to provide the scientific counmunity
with 4 file of laworatory experiments published in the Jouraal
of Chewical DJdugation in an  easy—to-read aud easy-to-search
forae. rach eutry in the file wyives the correct literaturs
reference and a very brief, criticai Jdescription of the contents
of the articlo. Hventually, all the experisents ever published
in the Journil will be referenced in the CHEMLAB -file, which is
computer-sedarcihabie. A

preliminary Lists of experiments were made available 1n
Summar, 19803, and supplewented by additional lists in Decemver,
1980. The ROVISED LIST OF EZXPERIMENTS, 1957-19739 1inclysivz, was
made available 45 a computer printout and for computer search ik
Septeavzr, 1982. Th2 list was checkhed for accuracy b¢, sevzn
reviewers ot the advisory Committee. It is still availabie as a
computer printout and in photoreduced form frouw a las-=r printer.

For this purpose, the files are orjanized and printed by
*DPRINCIPAL FIZLD [ANALytical, BIOCHEMistry, INORGanic, CORGanic,
piYSical, PCLYMIR, RADIOCHEMistry), arranged a4lphabetically
within =ach field. A KEYWORD ylossary 1s includzd.

For those who ‘wish now to order a set the cost for
photoreduced copy is 510, including printing, paper and postaye
for d.3.Aa. and Canila. Reguests should be py letter to S5.C.
Bunce, Department of Chemistrye. At your option, they may be
prepaid by check or by purchase order.

CORRECTICHS AND ADDITIONS TO 1957-1979 REVISED LISTS

“he two lists, CORRECTIONS, and ADDITIONS are now available
and are being seut to all who received copies of the ANKOTATED
LIST. Both lists are in the photoreduced format, which scems to
be  easier to use and 1s less costly to mail. TiuRrz 13 no
additional charje for these. The total number »Jf entries for




ERIC

Aruitoxt provided by Eic:

1357-197) iy approxinately 17904,
MTCHRCCONPUTER FOxd

Halp  from Projwct Seraphin apd trom 4PI Copaputel S«LCVlCeES
is imminent. #se plan to work on transfer of the datai  Base and
Search »rogrcas to diskettes in Suamer 1983, probably tirst for
use with thLe IBM PG, Coanents or sujgestions -from those
interastad to use  a  wicrocomputer for storaje and searchiny
woull he wWelconme,

ADVISORY COMHITTEE

The ADDITIONS files his opeeu editel by the foliowiny
Advisory Comalttu acmbelss

vohert Merrer, sesterl ConRecticut State Corleye — *ANAL
Var Crawford, lercer University (GA) - *INORG {Gen)
Edward Mat joeka, Boise State University (ID) — *ORG

Manit Lajimethabis, Lakehead Uuiversicty (ON) — *PHYS

We  invite inyone interested to tuaction as an Advisory
Committee melbele The following specific tdsks heed addressing:

1. Abstracting 1980, 1831, 1382, 1950-56 (about 150 articles) ,
1946-49  (about #80 articles) anl 1524-do (2 articles). Fe hava
the preliminaries doune on all except 1324-Le. Cne need not
andertaks to abstract all in the 1382 volumes, for example, but
could Jdo only those he/she frels comfortable with.

2. Xditing new entries in Biochemistry, Polyker, Radlochemistry
(checkin) abstracts for accuracy, selection of KEYWORDS, ctCe.).

b}

ACCHE33 TC COMPUTER FILE AT RPI

It is possivle to access awd  to search  the file Of
experiments on the RPI computer hy dial-up modea. - The files way
be disjplaysl directly 3n  vyour local device, or they aay be
printed at I, wita the printout mailed to a stated address.

A sample ot thwe search proc-ddre is available withouat coast
via dial-up modea; see CALLING UP CHEZMLAB.
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CALLING UP CHEMLAB

To access the files at LPI, tor a sample search, without
charge, you will' nwed at l=2ast a modiznm andl 4 terminal of souwe
type. 1L yon have never used a moden/terminal setnp, please see
your local computing center or computer store for d=taills.

I 3

v




* .
3
»
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number sijn (#) to appear at the extreme left df tae screecu.
4. Type the liue SIG ANCI S and press RDETUXRN.
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|
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any; errors if jou1 write. |
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Stanley Ce LUNC=, Protessor of Chmistry, sehssialasr
Polytechnic Irnstitute, Dir2ctor.
Carvoiyn 3. Allsn, Gen-=ral Chemistry Laboratory Cor-ordinatar,
State Universit, of New York, Stong Brook
Jam2s We Subrick, Chemistry Laboratory Demdnstrator, Kehsselazr
PobLytechnic Tuastute,
Kennecth ty, work .tudy otudant at RPI (who 13  1aCy=ly
respousible for tle "courrections”
And  others  who have  help:d «ith  typing, Sdjjestions and
encoura yoneate.
For mor= inforuwation or sujgestious, write or phon=:
Stan dunce, (513) 270-6355 (or 200-5355) or Jim Zubrick, (513)
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carolyn Allzn, (51n) 246-7662, Department of Chenistry, SUNY,
Stouy urook, Stony Brook, NY 11794,
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O

ERIC ty

s v |




ANNOTATED LIST OF LABORATORY
EXPERIMENTS IN CHEMISTRY

FROM
THE JOURNAL OF CHEMICAL EDUCATION

PROJECT CHEMLAB

Revised Lists, 1957-1979

supported in part by NSF Grant SED79-23685

S.C. Bunce, Dir.
J.W. Zubrick
C.B. Allen (State University of New York, Stony Brook)

August, 1982

Department of Chemistry
Rensselaer Polytechnic Institute
Troy, NY 12181

-

\J




o

E

Q

These lists are photoreduced copies of computer print-
out. All entries describing laboratory experiments in
Chemistry in the Journal of Chemical Education 1957-1979
inclusive were screened and annotated.

The 1list has been edited by the following Advisory

Committee members:

Morris Bader, Moravian College (PA)

van H. Crawford, Mercer University (GA)

Paul M. Lauren Suffolk County Community College (NY)

Edward R. Matjeka, Boise State University (ID)

Robert J. Merrer, Western Connecticut State College (CT)

Manit Rujimethlb&‘f Lakehead University (ONT)

David Todd, Worcester Polytechnic Institute (MA)

For this format, the computer file has been orqinized
by seven principal fields:

*ANAL Analytical Chemistry
*BIOCHEM Biochemistry

* INORG Inorganic Chemistry
*ORG Organic Chemistry
*PHYS Physical Chemistry
*POLYMER Polymer Chemistry
*RADIOCHEM Radiochemistry

The level of the work is indicated as follows:

Requires no background in chemistry.

Appropriate for high school science or chemistry.

For general chemistry students.

For advanced first year and middle level
undergraduate courses.

For advanced undergraduate or first year
graduate courses.

For advanced graduate and specialized.

e WN~O

Additional KEYWORDS are used, as described in the
accompanying Glossary to facilitate quick visual scanning of
this list, as well as searching the computer file.

For additional information, please write to:

$.C. Bunce C.B. Allen

Department of Chemistry Department of Chemistry
Rensselaer Polytechnic Institute SUNY Stony Brook

Troy, NY 12181 Stony Broeok, NY

or
J.W. Zubrick (especially for computer use)
Department of Chemistry
Rensselaer Polytechnic Institute
Troy, NY 12181

Copyright © 1982 by C.B. Allen, S.C. Bunce, J.W. Zubrick
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Keyword

AA

ACBA
ADDITION
AFFC

ANAL
APPARATUS
ASPIRIN

ASSOC

AUTORAD
AVOGADRO
BACTERIA
BIOCHEM
CALORIMETRY
CARBENE
CATAL
(CATALYSIS)
(CATALYST)
CHARGETRANS
CHIRAL

CHROMATOG

CLATH
CLOCK
COLLIG

coLLoiD
COLOR

COLORIMETRY
COLUMNC
COMPLEX

COMPLEXIM

COMPUTER
(CONFORM)
CONSUMERPROD
COORD

CORROSION
COURSE

KEYWORD GLOSSARY
Definition

atomic absorption spectroscopy

acid-base titration; acid-base reactions, theory

an addition reaction

affinity chromatography

analytical chemistry, measurements

a new apparatus :
the Aspirin experiment. Preparation, properties or
analysis of aspirin

association on the atomic-molecular level, incl.
intermolecular H-bonding

autoradiography

det’'n or calculation of Avogadro's number

bacterial preparations, microbial preparations
biochemistry, biochemical techniques

calorimetry. See also HEAT, THERMO.

carbene reaction.

catalysis, preparation, properties of catalysts

See CATAL

See CATAL

charge transfer reactions

sterecisomers which have chiral properties; optical
isomers. See also GEOM.

any kind of chromatograpy except AFFC,COLUMNC,
GELC, HPLC, PAPERC, and TLC, which are indexed
separately.

clathrates, inclusion complexes
a clock reaction :
colligative properties, except VAPORPRESS and CRYO,
which are indexed separately.

colloidal state; prep'n, properties of colloids

color; color-producing reactions; color-centers, dyes
and dying; color photography. Colorimetric mthds, see
COLORIM and UVIS (spectroscopy).

colorimetry. See also UVIS.

column chromatography

complex compounds other than inclusion compounds
(see CLATH) and coordination compounds of 1st row
trans. metals (COORD).

compleximetric methods. EDTA tit'ns are indexed under
EDTA. See UVIS for spectroscopic mthds,

applications of the computer in chemistry.

see GEOM.

chemistry of consumer materials.

coordination compounds, coord'n polyhedra, especially
first-row trans. metals. See also COMPLEX

corrosion chemistry

a course of instruction. See also PROJ, INTEGR.




CRYO cryogenics; freezing-point msmnt; low temperature GLASS glass chemistry; glassy state; glass formation
CRYSTAL crystalline state, crystal structure. For GLOVEB glovebag; glovebox; preparations that require an inert
recrystalli-ation, see SEPARATION atmosphere.
CYCLOADDIHION a cycloaddition reaction GRAVIM gravimetry; analytical balance
LeCAY det'n of decay constant or half-life GRIGNARD a Grignard reaction
DEMO expt intended as a demo. Demonstration expts are (HALF-LIFE) see DECAY
ndexed under the appropriate area keyword. HHANDICAPPED designed for handicapped students
DENSITY density measurements, density gradients. Optical HAZARD - warning keyword. A hazard is involved that may or
dens., etc, not indexed under this keyword. inay not be highlighted in the article. All uses of this
DIALYSIS dialysis. See also MEMBRANE. keyword explained in the abstracts.
DIELS ALDER a Diels Alder reaction. See also CYCLOADDITION. HEAT thermometry. Calorimetry and thermodynamics are
DIFFUSION the transport property. Diffusion in any state. indexed separately. Ses THERMO.
DIPOLE dipole structure, dipole moments, etc. HETEROCYCLIC heterocyclic chemistry
DISTRIB solvent extraction, distribution between two (or more) HISTORIC repeats or modernizes a historic experiment.
phases, incl. counter current. HITEMP high tcmpcraturc techniques. This keyword should be
(DNA) see NUCL ACID " taken as a warning that special hazards are involved
DRYLAB 4 simulated experiment and suitable precautions taken.
DTA differential thermal analysis, and similar techniques HPLC high performance liquid chromatography; high
such as TGA, wt. loss on drying, etc. performance reversad phase chromatogr., etc.
(LYES) see COLOR HPRESS high pressure. WARNING: High pressure techniques
(ECOLOGY) see ENVIRON involve hazards.
EDTA EDTA titration, EDTA properties, etc. (HYDROLYSIS) listed w. ACBA, KEQ
ELECTRUOANAL electroanalytical measurements, e.g. coulometry, INORG inorganic chemistry, techniques, materials
potentiometry, polarography. See also PH. INSTR an experiment for an instrumental analysis course
ELECTROCHEM electrochemistry; electrochem techniques other than INTEGR an integrated course of experimental work involving
those indexed under ELECTROANAL. more than one field of chemistry
£ELECTRODE preparation and/or use of any electrode except IONSELECT ion-selective electrodes, includes the glass electrode
ion-selective electrodes. See IONSELECT. IONX ion-exchange techniques, materials
ELECTROPHOR electrophoresis, gel electrophoresis (INERT ATM) see GLOVEB
ENVIRON environmental chemistry IR infra red spectroscopy, radiation
ENZYME enzymes; enzyme kinetics ISOMERS structural isomers, isomerization. For stersoisomers,
ERROR error analysis. See also STATISTICS. Errors in see CHIRAL or GEOM. Nuclear isomers are indexed
articles are indexed with the keyword MISTAKE. under DECAY.
ESR electron spin resonance ISOTOPE isotope effects; isotope dilution analysis
EXCHANGE exchenge reactions, exchange rates KEQ equilibrium constant; formation constants, etc.
£EXOBIO chemical evolution; Miller exp’'nt; exobiogenesis Solubility product is indexed separately.
EXPLOSION A experiment which involves a legitimate explosion KIN kinetics; rate of reaction
reaction, thus a hazard. For pyrotechnics, see MAGIC. KSP solubility product constant; see also SOLUB
(EXTRACTION) see DISTRIB LASER lasers, techniques & materials
FASTREACTION a fast reaction LiQuiD liquid state; liquid structure
FLASHPHOTOL flash photolysis LUMIN luminescence; luminesence spectra
FLUOR fhuorescence, fluorimetry. MACROCYCLE macrocyclic cmpds or complexes; crown ethers
FORENSIC forensic chemistry MAGIC magic shows; fireworks
FREERAD a free radical reaction or mechanism MAGNETIC magnetism; Gouy balance. NMR,PMR indexed separately
FRIEDEL CRAITS a Friedel-Crafts reaction MASSPEC mass spectroscopy
FUEL CELL use or construction of a fuel cell MEMBRANE preparation and properties of membranes; see also
GAS gaseous state, gas law experiments, gas constant IONSELECT
GC gas chromatography; gas-liquid chrematography, etc. MICELLE formation & propertie~ of micelles
HPLC 1s indexed separately. MICROSCOPE microscope; polarizing microscope
GtLC gel chromatography MISTAKE ca‘s attention to a serious error in an article, always
(GEL see ELEC TROPHOR explained in the abstract.
E{ ECTROPHORESIS) (MOLAR VOL) see DENSITY
GEOM geometric sterecisomers incl. conformers MOL.SPECT molecular spectroscopy except iR, UVIS

.
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a semiquantitative technique

MOL TENSALT molten salt chemistry; techniques SEMIQUANT
NAME a named reaction other than FRIEDEL.CRAFTS, DIELS. SEPARATION separation techniques other than IONX, CHROMATOG,
ALDER or GRIGNARD indexed separately DISTRIB. Example: Distillation. See also TECHNIQUE.
NATPROD chemistry of natural products SEQ reaction sequence .
NEUTRON neutrons; neutron irradiation analysis SOLAR solar energy; see also ENVIRON
NMR NMR and similar techniques (as PMR) SOLID solid state; solid structure
NONAQ non-aqueous chemistry, non-aqueocus titration soLuB solubility; solution theory. Ksp: see KSP.
NOPROC “no procedure” The experiment is described in some STATISTICS statistics as applied to chemistry
other fashion than the step by-step recipes used in (STEREOISOMERS) see CHIRAL or GEOM
lab manuals. STOICH stoichiometry
NUCL . ACID nucleic acids incl. RNA, DNA. (STRUCTURE) For proof-of-structure, see PROOF.For structure of D
OPTICAL optics, optical instruments; overhead projector; solids, etc., see the appropriate keyword. For
cammeras; TV sets. See also MICROSCOPE. Optical structural isomers, see ISOMER.
1somers are indexed as CHIRAL. SUBST.RXN nucleophilic substitution reaction.
ORD optical rotary dispersion SURFACE surface chemistry; surface tension; surface effects;
ORG orgaenic chemistry, materials & techniques surfactants
ORGANOMETAL organometallics. Bioinorganics are accesesd by calling (SVEX) sse DISTRIB.
BIO and INORG. TAUTOMERS tautomers, tautomerization
0SC RXN oscillating reaction TCHROME thermochromicity
OSMOSIS osmosis, osmometry TECHNIQUE any techniqus not indexed separately. Example: steam
PAPERC peper chromatography distillation
PESTICIDES pesticides THERMO thermodynamics; thermodynamic functions. For thermat
PH pH chemistry; pH titrations; indicators offects & thermometry, see HEAT. See also CALORIM,
PHARM pharmacological chemistry, pharmaceuticals DTA. .
PHASE phase diagrams; multiphase systems (TGA) see DTA
PHEROMONES pheromones TITN titration
PHOSPHOR phosphorescence; phosphors TLC tic; thin layer chromatography
PHOTO chemistry of light; photolysis. FLASHPHOTOL is TRACER tracer techniques :
indexed separately. See also OPTICAL, LUMIN FLUOR, TRANSPORT transport properties. DIFFUSION and VISC are indexed
PHOSPHOR separately. See also ELECTRCHEM.
PHOTORES photoresist (TURBIDIM) turbidimetry, indexed under UVIS.
PHYS physical chemistry uvis ultraviolet and/or visible spectroscopy; uv or visible
(PMR) see NMR radiation. See also PHOTO.
POLARIM polarimetry VACTEK vacuum techniques; vacuum lines; gas-handling
POLYMER polymer chemistry, polymeric materials incl. oligomers systems; low pressure
PORPHYRIN chemistry of porphyrins and related substances VAPORPRESS vapor pressure; vapor state
PREP an inorganic, organic or biochemical preparation VvISC viscometry :
PROJ an experiment or set of experiments designed as or VITAMIN vitamins.
suitable for a class or individual project. WATERCHEM chemistry of natural waters, as rain, river, tap, sea,
PROOF a proof-of-structure experiment etc.
PTC phase transfer catalysis XRAY X-ray analysis; X-ray spectroscopy
(PYROTECHNICS) See MAGIC, EXPLOSION.
QUAL qualitative analysis
QUANT quantitative techniques
QUANTUM quantum mechatics; advanced spectroscopy
RADIOCHEM radiochamistr,; radiochemical techniques
RAMAN Raman spectroscopy
REARRANGE a rearrangement reaction
REDOX reduction; oxidation; oxidation-reduction
REFRACT retractometry
RESOLUTION resolution of optical isomers
REVIEW review, number of references given in abstract.
’ (RNA) see NUCL ACID ? .
’J .
- f}, )
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*ANAL [INORG IR QUANTUM 2

Infrared Spectrometry of lnorganic Salts: A General- Chemistry Experiment

Ackermann, M. N.

J. Chem Educ. 47 ,69 (1970)

KBr pellet technique (rapid). Molecular vibrations. 32 anhydrous
binary salts. Requires an unknown.

*ANAL ELECTROCHEM 4

. Electrodeposition of Silver and Copper Without the Use of Cyanide

Adams, R. J.; Blaedel, W. J
J. Chem. Educ. 36 ,286 (1959)

Deposition from an ammoniacal solution onto & Pt gauze cathode. Caution:

don’t store ammoniacal silver solutions - explosion hazard.

*ANAL ACBA APPARATUS REDOX TITN UVIS 4

Spectrophotometric Titrations for Students

Amdur, S.; Levene. W. J.

J Chem Educ 51 .136 (1974)

Rapid scanning spectrocolorimeter titration cell. Outlines for 6 titrations.
tsosbestic point obs.

*ANAL ORG FRIEDEL.CRAFTS IR STATISTICS 4 HAZARD

Simplex Optimization of Yield in a Friedel-Crafts Alkylation. A Spacial
Undergraduate Project in Analytical Chemistry.

Amenta, D. S., tamb, C. E., Leary, J. J.

J. Chem. Educ 56 ,557 (1979)

Optimizing the yield of sec butylbenzene by simultansously varying the
molar ratio of 2-bromobutane to AICI3 and temperature. Analysis by
quant. IR,

HAZARD: Benzene is carcinogenic.

*ANAL QUAL WATERCHEM 1

Water Analysis Experiment

Anderlick, .

J. Chem Educ 49 ,749 (1972)

Qualitative tests for ions: calcium, iron(iil), iron(ll), mercury(li),
magnesium, chloride, nitrate, phosphate.

R
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*ANAL INORG SEMIQUANT TECHNIQUE TLC 4

Slip Chromatography: A Semiquantitative TLC Technique

Andreasen, B.; Bohlbro, M.; Crossland, H.; Dennak, V.

J. Laem. Educ. 53 ,772 (1976)

Adsorbant = cellulose * carboxymethyl cellulose. Moving phase is a
commercial buffer; method is for Pb**; developer: diphenyfcarbazide.
calibration curve gives the length of Pb** trace vs. concn.

*ANAL ORG NATPROD TLC 2 3

Separation of Plant Pigments by Thin Layer Chromatograph,

Anwar, M. H.

J. Chem. Educ. 40 ,29 (1963)

Careful TLC (under nitrogen, in the dark) gives good resuilts. Discussion
of developing solvents. (Caution: a few, eg. CCi4, are carcinogsnic.)
Prep'n of silicic acid strips using wheat starch as a binder described.

See also Rollins (1963).

*ANAL AA DEMO ENVIRON UVIS VAPORPRESS 0 HAZARD

Visualization of the Atomic Absorption of Mercury Vapor by Use of a

Fluorescent Screen

Argauer, R, J.; White, C. E.

J. Chem. Educ. 49 ,27 (1972)

Simple apparatus (UV source, fluorescent screen, squeste bottle) to

illustrate vapor pressure of Hg using UV "shadow" of mercury vapor.
(Also demonstrates atomic absorption.) Hazard: Hg vapcr (toxic)

*ANAL INORG QUAL 3 HAZARD

Precipitation of the Hydrogen Sulfide Group of lons Using Thicacetamide
Armstrong, A. R.

J. Chem. Educ. 37 ,413 (1960)

Textbooks and literature sources vary considerably in their descriptions of
the use of thiocacetamide as a replacement for H2S, and some seem not to know
that the chemical has properties which are quite different from those of

H2S. A method is given for the sulfide pptn which will give compiete pptn

of the sulfide group in one treatment. HAZARD: thicacetamide is e
carcinogen.

*ANAL APPARATUS DTA VACTEK 5

High Vacuum DTA-TGA Instrumentation for Air-Sensitiva Compounds
Ashby, E. C.; Bousquet, P. C. J.; Etienne, J. :

J. Chem, Educ. 52 ,618 (1975)

High-tech method used to study thermal decomposition of Mg(AiH4)2 and
Mg (AIH4)2,.2THF.

3
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*ANAL UVIS 2

Colorimetric Determination of iron in Vitamin Supplement Tablets
A General Chemistry Experunent

Atiins, R. C.

J. Chem. Educ. 52 ,550 (1975}

Spec-20 calibration curve. Ortho-phenanthroline, hydroquinone.

*ANAL ORG QUAL TECHNIQUE 3

Use of the Oxygen Flask 1n Organic Qualitative Analysis

Ayres, D. C.;, Dawson, B. E.

J. Chem. Educ. 42 ,270 (1965)

Combustion in oxygen followed by conventional AgX precipitation or
other standard tests. Caution: possible explosive hazard.

*ANAL REDOX VITAMIN 2

The Determination of Ascorbnc Acid: A Quantitative Analysis Experiment
Bailey, D. N.

J. Chem. Educ. 51 ,488 (1974)

lodimetry. Unknowns or vitamin-C tablets.

*ANAL PHOTO TITN uvis 2

The Analysis of a Silver-Copper Alloy

Baine, O.; Banewicz, J.

J. Chem. Educ. 34 ,297 (1957)

Home-made spectrophotometer mcorporates a Weston model #594 Photronic
photocell and « microammeter. Copper is det'd directly as the hydrated
cation; silver by a modified Volhard titration.

*ANAL ACBA PHARM QUAL TITN 2

A Pharmaceuhcal Analysis Experiment for General Chemistry Laboratory
Baine, O.; Hicks, S.

. 4. Chem. Educ 36 ,88 (1959)
Students 1dentify active agent in a pharm. prepn. Tests for ascorbic acid,
thiamine, phenobarbitol, quinidirie, sulfathion. Quantitative analysis,
(it by acidimetry.

*ANAL INORG COORD |ONX 3

“Purifying and identifying Transition Metal Complexes: An Experiment Using
Cation Exchange Chromatography.

Balahura, R. J.; Lewis, N. A,

J. Chem. Educ. 53 ,324 (1976)

) Cobalt(1t) and (111) complexes. Details of column construction given.

4
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*ANAL GC TECHNIQUE 3 4

A Combustion-Gas Chromatography Experlment

Bard, J. R. . ,
J. Chem. Educ. 46 ,441 (1969) - '
Construction of simple combustion train. Measure CO2 gc peak areas,

calibrate.

*ANAL ORG CONSUMERPROD NOPROC PROJ 4

Quantitative Laboratory Experiments Based on Reactions. of Cyclamates
Barnes, R. M.

J. Chem. Educ. 49 ,272 (1972)

Detailed presentation of student results. See eSpeclaIly for novel use of
nitrates and nitrous acid. Methods include gc, ir/ kin, uvis, electroanal.

*ANAL INORG CATALYSIS REDOX 3 4

induced Redox Reactions: An Experiment for Introductory Analytical

Laboratory

Baron, B. N.; Aikens, D.

J. Chem. Educ. 46 ,246 (1969)

Ma(ll) to Mn(l11) oxidatnon induced by oxldatlon of As(l11) by Cr(i1l) in !
phosphoric acid.

*ANAL PHYS CATALYSIS CLOCK KIN 2

Catalytic Determination of Trace Copper
Bartis, J. T.; Wiesenfeld, J. R .

4. Chem. Educ. 53 ,666 (1976)

The well-known Cu** catalysis of the peroxydisulfate oxidation of iodide is

. adapted to the determination of trace copper. Calibration curve

construction.

*ANAL 2

Analysis for Nitrite by Evolution of Nitrogen. A General- Chemistry
Laboratory Experiment : ) L,
Bartlett, J. K.

J. Chem. Educ. 44 ,475 (1967)

Decomposition to nitrogen in presence of ammonium chloride. Ordinary lab
glassware. Unknown sodium nitrite - sodium chloride mixture. Nitrogen
ges coliected over water.




*ANAL BIOCHEM HPLC [INSTR SEPARATION 4

High Performance Liquid Chromatography of Urinary Compounds. An
Undergradudte Experiment

Bastian, D. W., Miller, R. L.; Halline, A. G.; Senftleber, F. C.
Veening, H

J. Chem. Educ. 54 ,766 (1977)

Five clinically important urinary compounds (uracil, uric acid, xanthine,
allopurinol and nicotinamide) separated and determined by reversed-phase LC.
Separation is achieved by isocratic elution and UV detection.

*ANAL ACBA BIOCHEM CONSUMERPROD TITN 2

Pepsin and Antacid Therapy: A Dilemina

Batson, W. B.; Laswick, P. H.

J. Chem. Educ. 56 ,484 (1979)

Back-titration of an antacid-HCI solution to thymol blue. Criticizes other
methods and indiscriminate antacid therapy.

*ANAL ORG QUAL 3 HAZARD

The Sodium Nitroprusside Reagent: A Classification Test for

Aliphatic and Aryl Amines

Baumgarten, R. L.; Dougherty, C. M.; Nercessian, O.

J. Chem. Educ. 54 ,189 (1977)

Data on 29 aromatic amines. HAZARDS: dimethylsulfoxide absorbed thru skin;
aryl amines are toxic, potential carcinogens.

*ANAL IONX QUAL 2

Elimination of Phosphates by lon-Exchange in the Systematic Analysis of
Cations

Bedetti, R.; Carunchio, V.; Tomassetti, M.

J. Chem. Educ. 53 ,122 (1976)

Cation exchange resin binds metals, not phosphate. Elution is followed by
convéentional analysis.

*ANAL ACBA APPARATUS ELECTROANAL NOPROC TITN ULVIS 4

A Coulometric Titration Experiment: Simultaneous Potentiometric and
Photometric Endpoint Detection

Beilby, A. L.; Landowski, C. A.

J. Chem. Educ. 47 ,238 (1970)

Special glassware and apparatus. Spec-20. Potentiometric andsspectrometric
determination of endpoint in titration of acid with

electrolytically-generated hydroxy! ions.
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*ANAL ELECTROANAL NOPROC PROJ 4

The Effect of lodide Concentration on the Starch-Indicator End Point in
the Coulometric Determination .of As(lll)

Bell, D. A.

J. Chem. Educ. 55 ,815 (1978)

Report of a class project. Endpoint was observed to be a gradually
developing brown, hard to see and reproduce. Trouble located in that
textbook-specified conc. of iodide was toco high by a factor of 10.

*ANAL COLOR MICROSCOPE QUAL 2

Fusion Reactions Under the Microscope

Beneditti-Pichler, A. A.; Vikin, J.

J. Chem. Educ. 43 ,421 (1966)

A modification of the classical borax bead test uses electrically heated
platinum wire under a microscope. Transition maetals plus a few anions.
Would make a good student project.

*ANAL IONX QUAL 3

Cation Analysis by lon Exchange for the Course in Qualitative Analysis
Berend, J.; Westcott, L.; Wiig, E.

J. Chem. Educ. 35 ,68 (1958) .

Intended for sophomores in classical qualitative analysis course.
Modification of classical Group |ll analysis. Zn, Co, and Fe separated
by use of an anion exchanger.

*ANAL INORG QUAL 2

The Detection of Acetate lons in Qualitative Analysis

Berk, D.; Hecker, L.

J. Chein. Educ. 37 ,414 (1960)

A reliable test is described based on the fact that acetate ion pyrolyzes
to carbonate.

*ANAL INORG EDTA QUAL 2

A Qualitative Analysis Test For Chromium
Berthold, Sr. M. E.; Huchital, D.

J. Chem. Educ. 50 ,340 (1973)
Identification via EDTA complex.

S




*ANAL DISTRIB ENVIRON PESTICIDE TLC 3 *ANAL INORG PHYS. CLOCK KIN NOPROC STOICH 2

TCL Analysis of Carbaryl Insecticide on Sprayed Foliage: A Student Spot Plate Chemistry: General Chemistry Experiments in a Depression

. Expermuent Birk, J. P.; Ronan, T. H. .

 Bidleman, T F.; Rice, C. P. J. Chem. Educ. 54 ,328 (1977)
J. Chem. Educ. 53 ,173 (1976) . Experiments adapted to spot plate operation: Composition of insoluble salts
Ambient leaves sprayed recently with carbaryl (= 1-naphthyl N-methylcarba- by method of continuous variation: Colorimetric analysis, eg. lead,
mnate) to control a gypsy moth infestation. Detailed procedure: silica kinetics of formaldehyde clock. Caution: some of ths reagents, eg. lead,
plates; ethyl ether-hexane developer, visualization with NaOH spray. are suspected toxins.

Caution: toxic coinpounds.

*ANAL INORG QUAL 3

*ANAL COLLIG CRYO PROJ TECHNIQUE 2 3
A New Reagent for the Identification of Magnesium and Bismuth

Tert-Butyl Alcohol as a Solvent for Cryoscopic Measurements Bishop, J. A.

Bigelow, M. J. J. Chem. €duc. 37 ,410 (1960) .

J. Chem. Educ. 45 ,108 (1968) Brominated tetraresorcinol pyromellitsin forms a crimson lake with Mg**,
A technique note; students could extend the work by finding anomalous and a scarlet lake with Bi(OH)3. Cu** and Cd** do not interfers.
cases.

*ANAL CONSUMERPROD UVIS 2 .
*ANAL INSTR UVIS 4
Analysis of Reducing Sugars in Breakfast Cereais and Other Foods

Principles of Precision Spectrometry: An Advanced Undergraduate Experiment A General Chemistry Experiment.
Billineyer, F. W., Jr. Bittman, R.
' J. Chem. Educ. 51 ,530 (1974) J. Chem. Educ. 51 ,46 (1974)
Uses Beckman DK-2A or similiar spectrometer to investigate instrument 3,5-Dinitrosalicylic acid reagent and standard glucose solutions are used
parameters. to determine reducing carbohydrate after HCI hydrolysis in breakfast

cereals. Does not dstermine sugar in cereals.

*ANAL CONSUMERPROD ENVIRON FLUOR XRAY 3
*ANAL ORG FORENSIC GC TECHNIQUE 3
X-Ray Fluorescence Determination of Lead in Gasoline

Bills, J. M.; Brier, K. S. ;Danko, L. G.; Kristine, F. J. ;Turco, S. J. The Recovery and Identification of Flammable Liquids in Suspected Arsons:
Zimmeyman, K. S.; Divelbiss, P. M.; Tackett, S. L.; An undergraduate o;ganic sxpsriment
4. Chen. Educ. 49 ,715 (1972) Blackledge, R. D.
Special pluxiglas cell, Picker solid-stats x-ray generator, radiation J. Chem. Educ. 51 ,549 (1974)
' analyzer. Caution: Lead is an embryotoxin. Procedurs adapted from Florida Department of Law Enforcement involves

steam distillation and GC.

*ANAL IONSELECT IONX TITN 4
*ANAL ORG COLUMNC TECHNIQUE TLC 3 HAZARD
Experiments with the PVC Matrix Membrane Calcium lon-Selactive Electrode.

Birch, B. J.; Craggs, A.; Moody, G. J.; Thomas, J. D. R. “Dry-column” Chromatography: A new technique for the undergraduate
J. Chem. Educ. 55 ,740 (1978) laboratory

Extension of J. Chem. Ed. vol 51, 54 (1974) to complex formation equilibria. Bohen, J. M.; Joullis, M. M.; Kaplan, F. A.; Loev, B.

Use of the electrode in titration of citrate, malate, malonate, and 4. Chem.. Educ. 50 ,367 (1973)

oxalate. Separation of a dye mixture on a "dry column”. Nylon column can be

sectionsd by cutting. Absorber = deactivated alumina. Moving phase is
Benzene (HAZARD). Clear instructions and photographs.

ERIC

Aruitoxt provided by Eic:




*ANAL EDTA ULVIS 4

Complexo- Turbidimetric Analysis of Cations in Solution

Bourque, C.; Mehra, M. C

J. Chem. Educ. 54 ,769 (1977)

Titration of a series of *2, *3 cations by this method. the cation is

reacted with exces, EDTA. Sodium chromate solution is added and mixture is
back-titrated with standard Pb** solution. Endpoint is permanent yellow
turbidsty. Results are compared with those obtained using xylenol orange.

*ANAL PHYS ELECTROCHEM GRAVIM STOICH TITN 2

Mysterious Stoichiometry

Gowman, L. H.; Shull, C. M.

J. Chem. Educ. 52 ,186 (1975)

0.3M KOH electrolyzed at 1 amp for 1 hour using Cr metal cathode, weighed
stainless steel (inert) anode. Yellow solution resulting from elactrolysis

is acidified and titrated with standard Pb. Student is asked to find
stoichiometric formula for the precipitate (PbCrO4). Stony Brook
suggestion: Bowman & Schull report titration endpoint unsatisfactory.
Possible use of modified Job's method using height ppt. in centrifuge tube?

*ANAL (INORG DISTRIB QUAL 3 HAZARD

cusparation of Copper(il) From Cadmium(il) in Qualitative Analysis

Boyd, C. C.; Easley, W. K.

J. Chemn. Educ. 35 ,406 (1958)

Cu** is extracted selectively by .-hydroxyquinoline-chloroform solution.
HAZARD: both chloroform and 8-hydroxyquinoline are suspected carcinogens.

*ANAL INORG DISTRIB QUAL 3 HAZARD

The Separation of Arsenic 1n Qualitative Analysis

Boyd, C. C.; Easley, W. K.

J. Chem Educ. 36 ,384 (1959)

Short note. Arsenic is selectively axtracted from HC! solution by a sol'n
of catechol 1n benzene. HAZARDS. benzene, H2S, arsenic.

*ANAL NMR 4

NMR Analysis of Water-Acetic Acid Solutions
Brabson., G. D.
J Chem. Educ.
Proton NMR.

46 , 754 (1969)
Low resolution NMR spectrometer should be satisfactory.

Q
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*ANAL ELECTROANAL GLOVEB NONAQ TITN 4 HAZARD

The Simultaneous Potentiometric Titration of Cu and Fe in Non-Aqueous Media
Braun, R. D.
J. Chem. Educ. 53 ,463 (1976)

Medium: dimethylformamide (DMF). Titrant: titanium (1)) chloride in DMF.

Inert gas. HAZARD: titanium (111) chloride reacts vigorously with trace
water evolving HC! gas.

*ANAL APPARATUS BIOCHEM ELECTROPHOR GELC 4 HAZARD

Disk Electrophoresis

Brewer, J. M.; Ashworth, R. B.

J. Chem. Educ. 46 ,41 (1969)

Preparation of polyacrylamide gels (at differant pH) in layers by
photopolymaerization. Use in separating proteins, nucleic acids only

by reference. Apparatus for parallel of disk electrophoresis and also
for prep. scale. HAZARD: acrylamide is toxic; benzene, a carcinogen.

*ANAL ORG COLOR TLC 3
Smali-Scale Thin-Layer Chromatography: Experiments for teaching purposes
Brinkman, U. A. Th.; DeVries, G.

J. Chem. Educ. 49 ,545 (1972)

Suggested expts include separation of dye mixtures, amino acids, inks,
cations, etc. Novael developing chamber. Commercial plates.

*ANAL CHROMATOG IONX PAPERC QUAL TLC 4

Liquid Anion-Exchangers in Reversed-Phase Extraction Chromatography
Brinkman, U. A. Th.; DeVries,

J. Chem. Educ. 49 ,244 (1972)

Eight liquid anion exchangers investigated. Silica gel or paper
impregnated with the resins used to separate mixtures of metal ions in
HCI solution. Visualization by spraying with organic reagents, eg.,
dithizone. Rf vs. HCI conc. plots for 29 cations.

*ANAL INORG BIOCHEM COMPLEXIM PORPHYRIN UVIS 4

The Micro-Determination of Porphyrins: An Integrated Laboratory Experiment
Brisbin, D. A.; Asgill, J. O.
J. Chem. Educ. 51 ,211 (1974) -
Recording UVIS spactrophotometer. Porphyrin extracted from biological
material (noproc) determined by spectrophotometric titration with standard
solution of a transition metal (Mn,Ni,Cu,Zn) acetate; aiternatively,
analysis for transition metal concentration using standard protoporphyrin
dimethyl ester.




*ANAL ORG PAPERC 3

Paper Chromatographic Separation of 2,4-Dinitrophenylhydrazones
Burnett, M C.

3 Chem Educ. 43 ,385 (1966)

Easy separation of alkyl aldehyde and ketone, tncluding two-dimensional
for a few.

*ANAL INORG QUAL 3

Benzenoid Nitro-Compounds as Organic Reagents for Tin(il)

Burns, R. 1., Gruen, f M.

J. Chein Educ 38 410 (1961)

2% Naphthol Yellow S, 2% 2,4-dinitrophenol, and 2% meta-dinitrobenzane give
clgract.rlstlc colors with the Group Il and Ill cations in the presence of
KOH. :

*ANAL GRAVIM TECHNIQUE TITN 2

Gravimetric Titrimetry: A neglected technique

Butler, £ A, Swift, £ H

} Chem Educ. 49 ,425 (1972)

Use of a 2-0z polyethylene washbottle as a gravimetric buret.

*ANAL ASPIRIN CONSUMERPROD HPLC INSTR 3 4

Two HPLC Experunents for Instrumental Analysis Laboratory

Byrd, J. E.

J Chem. Educ. 56 ,809 (1979)

Analysis of 1) components of APC tablets, 2) saccharin, sodium besnzoate and
caffeine in diet cola.

*ANAL INORG QUAL REDOX 4

Systematic Detection of Anions Through Their Parent Elements

Caldas, A.; Gentid, V.

J. Chem Educ. 35 ,545 (1958)

Reésearch report. Development of a system of reactions to reduce anions

to their elements, which are then determined by classical wet methods.

The scheme 1s (1) boil with atkali, (2) reduce with Al metal, (3) reduce
with sodium formate, etc. Translated from the Spanish by Ralph E. Oesper.
The anions intended are coordination polyhedra with oxygen or fluorine

as the ligands, eg. CiO4-.

ERIC
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*ANAL NATPROD TLC 1

An Investigation of Sebum and Other Facial Lipids

Calsin, D.; Trinler, W. A.

J. Chem. Educ. 50 ,135 (1973)

Oils from skin taken up in ether, chromatographed on silica gel using
petroleum ether: sther: acetic acid and with cholesterol, squalene,
tristearin, oleic acid, cetyl palmitate standards.

*ANAL COLORIM COORD KEQ uvIS 4

Demonstrating Job's Method with Colorimeter or Spectrophotomneter
Carmody, W. R.

J. Chem. Educ. 41 ,615 (1964)

Job's method for FaCNS(**) equilibrium - a low stability complex, for
which this method was dssigned.

*ANAL CONSUMERPROD GC 2 3

Gas Chromatographic Analysis of Gasoline: A Laboratory Expseriment
Cassidy, R. F.; Schuerch, C.

J. Chem. Educ. 53 ,51 (1976)

Straightforward. Intended for uppsrclass non-majors.

*ANAL UVIS 2

Colorimstric Analysis for Salicylate in Urine: An Experiment for Nursing
Chemistry.

Cavanaugh, M. A.; Bambanek, M. A.

J. Chem. Educ. 55 ,464 (1978)

Standard salicylate samples and unknowns issued. Student is required to
draw up standardization curve, at 535 nm. One 2-hr lab period.

*ANAL QUAL 2

intarference with the MolybJdate Test for Phosphate in Qualitative Inorganic
Analysis

Cavanaugh, M. A.; Pilger, R. C., Jr.

J. Chem. Educ. 56 ,342 (1979)

Two methods given for overcoming the interference of iodide in the pptn of
ammonium phosphomolybdate.

*ANAL QUAL 3 HAZARD

Non-Cyanide Dsetection of Cadmium in the Presence of Copper

Chandra, R.

J. Cham. Educ. 38 ,409 (1961)

Si¥ new methods using ordinary and organic reagents. HAZARD: Cadmium.

.3 i




*ANAL QUAL 2 3

Detection of Phosphate 1n the Presence of Arsenate

Chandra, R.

J Chemn Educ. 38 .408 (1961)

Ammonium molybdate, sodium dithionate. Rapid, senumicro, qualitative.

*ANAL INORG QUAL 2 HAZARD

Rapid Detection of Cations of Copper Group

Chandra, R.

J Chem. Educ. 38 ,413 (1961)

Short note suggests removal of Hg** from qual. solutions by deposition on
Al*3 foil; det'n of Bi*** as the phosphate; pptn of Cu** as the metal with
dithionate (S204=). HAZARD: procedure was devised befors Cd**, thioacet-
anide were known to be hazardous chemicals.

AANAL QUAL 2

Detection of Barium, Strontium, and Calcium with Sodium Rhodizonate
Chandra, R

J Chemn. Educ 39 .397 (1962)

Specific tests and scheme for mixtures.

*ANAL NOPROC QUAL 2 HAZARD

Specific Tests for Cations of Group 1|

Chandra, R.; Jhindal, H. R.

J. Chem. Educ. 39 ,396 (1962)

Outline; most by reference. Some of the reagents suggested are now
known to be severs health hazards.

*ANAL QUAL 2

Detection of Ferrocyanide, Ferricyanide, and Thiocyanate
Chandra, R.; Sharma. S. L.

J. Chem. Educ. 39 ,397 (1962)

Specific tests for differentiating.

*ANAL ASPIRIN CONSUMERPROD PHARM TLC 3 HAZARD

Thin-Layer Chromatography of Darvon Compound-65

Chasar, D. W, Toth, G. B.

J. Chem. kduc. 51 ,487 (1974)

Silica gel, chloroform-methanol moving phase, visualization with
fluorescein. Caffeine, aspirin standards. CAUTION: prescription dr(ug
HAZARD: chloroform (carcinogen). :

N
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*ANAL INORG REDOX STOICH TITN 2

The Stoichiometry of an Oxidation-Reduction Reaction: An Elementary
Chemistry Experiment.

Child, W. C., Jr.; Ramette, R. W.

J. Chem. Educ. 44 ,109 (1967)

Stoichiometry of reaction of hydroxylamine with iron(111) by titration
of reduced Iron with stand.:rd permanganate.

*ANAL INORG QUAL 3

Toluene-3,4-dithiol and its Derivatives as Analytical Reagents: A New
Approach to Qualitative Inorganic Analysis

Clark, R. E. D.; Neville, R. G.

J! Chem. Educ. 36 ,390 (1959)

Separations into groups | - IV by conventional methods is followsd by use
of toluene-3,4-dithiol as pracipitating agent; it yislds characteristically
colored mercaptates. Catechol substitutes for ammonia in this procedurs.

*ANAL AA IONX 4 HAZARD

The Separation of a Sodium-Rubidium Mixture on an lon Exchanger

A Laboratory Experiment

Costzes, C. J.

J. Chem. Educ. 49 ,33 ({1972)

Ammonium molybdophosphate sexchanger. Column preparation procedurs given
AA spectromster or flame photometer. HAZARD: asbestos powder.

*ANAL GRAVIM KSP SOLUB 3

Solubility of Lead Bromide in Nitrate Media: A Study of lonic Interactions
Cooper, J. N.

J. Chem. Educ. 49 ,282 {1972)

Lead chromate pptd from homogensous solution (1), or chromate is generated
by oxidation of Cr{i1ll} with bromate (2), in gravimetric determination of
lead as chromate.

*ANAL ELECTROANAL REDOX STOICH 3 HAZARD

The Oxidation of Hydrazine by Basic lodine Solutions:

a Stiochiomsetric Study

Coopsr, J. N.; Ramette, R. W.

J. Chem. Educ. 46 ,872 (1969)

Ratio of reactants and nature of products possed as a problem. Hydrazine
standard, iodine by back potentiometric titration. Hydroxide by titration.
Can be extended to analysis of gas product. Don’t lst student read it,
spoils the fun.

HAZARD: Standardization of hydrazine with iodate uses ICl as a catalyst.
ICI causes ssvers burns. .




*ANAL INSTR MOL.SPECT 5

Determination of the Performance Parameters of a Spectiophotometer:

An Advanced Analyticdl Experiment.

Cope, V. W.

J. Chem. Educ. 55 .680 (1978)

Problemn posed 1s the selection of a spectrophotometer. Determination of
baseline linearity, absorbance stability with tine, signal/noise ratio,
resolution, etc.

*ANAL CONSUMERPROD FIUOR 2 3

Simple Fluorimetric Andlysis of Glycine in Dietetic Beverages

A Student Experiment

Coppola, E. D.; Hanna, J. G.

J. Chem. Educ. 53 ,322 (1976)

Perkin Eimer #203 Spectrofiuorimeter used. Employs a new reagent,

4 phenylspiro{fucan-2(3H).1'-phthalan)-3.3'-dione (fluorescamine), for
determination of primary amnes and amino acids at picomoie fevels.

*ANAL ORG ASPIRIN DISTRIB TtC 2 3 HAZARD

Thin Layer Chromatogrephic Separation of Common Analgesics: A Consumer

Experiment.

Cormmer, R. A.; Hudson. W. B., Siegel, J. A.

J. Chem. Educ. 56 ,180 (1979)

Initial extraction with chloroforin (HAZARD - carcinogen). Silica plates
with fluorescent indicator. Moving phase: 1-butyl alcohol/

methyl 2 butyl ketone/ ethyl acetate. Visualization by uv light.

Rf vaiues given for 5 candidate compounds.

*ANAL ELECTROANAL INSTR 4

Qualitative and Quantitative Analysis Using a Rapid-Scanning Polarograph:
An Experiment for Undergraduate Instrumental Analysis.

Cotter. R. J.

J Chem. Educ. 54 ,457 (19771)

Instrument modifications, then straightforward. Co**, Cd**, Zn**, etc. In
aqueous solution.

*ANAL ORG GC NATPROD 3

The ldentification of Vegetable Oils - A Gas Chromatographic Experiment
Cover, R E.

J. Chem Educ. 45 ,120 (1968)

Unkn. vegetable oil saponified and injected as methyl esters. Flame
lonization detector and thermal conductivity detector. Methylating
agents are NaOCH3 and BF3.

ERIC W
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*ANAL EDTA PHARM 3

Preparation of Variable Purity Samples for Use in Disodium EDTA-ate
Volumetric Analysis.

Cox, P. J.

J. Chem. Educ. 54 ,717 (1977)

Author teaches analytical chemistry to pharmacy students. In analyzing
commeicial samples, students may read the analysis from the container, and
reahize what the results of their analysis should be. To avoid this bias,
methods for preparing similar unknowns (ointments, powders, etc.) are
described in this article.

*ANAL ELECTRODE IONSELECT I(ONX 4

PVC Matrix Membrane ton-Selective Electrodes; Construction and
Laboratory Cxperiments.

Craggs, A.; Moody, G. J.; Thomas, J. R. D.

J. Chem. Educ. 51 ,541 (1974)

Calibration, determinations with calcium/nitrate ion-selective
electrodes. Uses liquid ion exchangers, polyvinyl chloride powder
in the construction.

*ANAL ELECTROPHOR TECHNIQUE TLC 4 5 HAZARD

Electrophoresis Using Thin Layer Materials

Criddie, W. J.; Moody, G. J.; Thomas, J. D. R.

J. Chem. Educ. 41 ,609 (1964)

Silica plates. Organic dye samples. Refer earlier publications for
slectrophoresis. Uses high voltage powsr supply (hazard), borax
slectrolyte.

*ANAL PAPERC 2 3

Paper Chromatography of Carbohydrates

Croft, L. R.; Haghighi, S.

J. Chem. Educ. 54 ,112 (1977)

Chem. Ed. Compact. Solvent: 1-butanol-HOAc-water. Visualization by
14 NaOH in 604 ethanol-water. Author says carbohydrates appsar as
yellow or light brown spots. No data.

*ANAL APPARATUS ERROR STATISTICS 3

Data Correlation Experiment

Cunning, J. D.; Burnet, G., Jr.; Levenspseil, O.

J. Chem. Educ. 41 .35 (1964)

Random error simulator produces data to fit linear and higher order
polynomials. Circuit given. Simulate least squares, linear regression
analysis.




*ANAL CONSUMERPROD UVIS 2

A Spectrophotomstric Delermlnallon of Fluoride Adapted for the
Freshmen taboratory

Daines, 1. L.; Morse, K. W.

J. Chem. Educ. 51 ,680 (1974)

Sodium 2-parasulfophenylazo-1,6-dihydroxy-3,6-naphthalene disulfonate.
zirconyl chloride, toothpaste unknown

CAUTION: fluorides - toxic. -

*ANAL CATALYSIS REDOX TITN 3

_An Improved Msthod in the Redox Tl(rauon of Oxalic Acid by Peemanganate

Datta, M.; Ameta, S. C.; Pande, P. N.; Gupta, H. L.: Bokadia, M. M.

J. Chem. Educ. 56 ,659 (1979)
Ascorbic acid catalyzes this reaction, so titration can be carried out
. without heating. Empirical.

*ANAL SEMIQUANT uUwviIS 1 2

Evolution of an Experiment (from Moles Per Liter Squared to Gaseous CaCi2)
Dauphinee, G. A.

.t. Chem. Educ. 56 ,116 {1979)

Analysis of trace iron in reagent-grade calcium hydroxldo by SCN-
colorimetry, leads to apparently contradictory results with salicylic acid
test. for iron Hll. ‘Good: do not let the students read it.

*ANAL CONSUMERPROD ELECTROANAL 4 HAZARD

Deterinination of Pb and Cd in Pottery Using Anodic Stripping
Voltainmetry .

Deanhardt, M. L.; Dillard, J. W.; Hanck, K. W.; Switzer, W. L.
J. Chem. Educ. 54 ,55 (1977)

FDA leaching process given. Polarograph, recorder, hanging mercury
drop electrode. Hazards: Pb, Cd.

*ANAL INORG NOPROC QUAL 2

First Semester Qualitative Analysis

DeLap, J. H.

J. Chem. Educ.” 46 ,837 (1969)

Students devise qual. schemes for four groups (three cation, one anion)
and then do unknowns.

ERIC

PR A .o Provided by ERC

*ANAL DISTRIB UVIS 3 HAZARD

The Effect of pH on the Extracnon of Copper Cxinate into Chloroform.
Dilts, R. V.

J. Chem. Educ. 47 ,661 (1970)

Copper-8-Hydroxyquinoline complex extractad; determined by colorimetry.
Requires accurate pH meter. Spec-20.

HAZARD: CHCI3 is a carcinogen

*ANAL ENVIRON SC 3

Hydrocarbons in Ambient Air.

Dinardi, S. R.; Briggs, E. S.

J. Chem. Educ. 52 ,811 (1975)

Calibration curve from pure methane mixtures with pure, alr, direct
injection gives 0.5 - 5 ppm range. Note that concentration by absoption
techniques are used for analysis of lower concentrations.

Flame ionization detection, gas sampling valve, flow meter, 100 ml gas
syringe. Planimeter (or integrator).

*ANAL COMPUTER ELECTROANAL TITN 2

A Computerized Soda Ash Experiment for First Year College Chemistry
Dinga, G. P.

J. Chem. Educ. 46 ,60 (1969)

Double indicator titration, potentiometric titration, computer program
(on request) for first and second deriv. plots.

*ANAL ACBA COMPUTER DEMO ELECTROANAL TITN 3

Automatic and Microcomputer-controlied Potentiometric Titrimetry.

Doane, L. M.; Stock, J. T.; Stuart, J. D.

J. Chem. Educ. 56 ,415 (1979)

Microcomputer control of flow rate and cutoff in potentiometric :

titration. No hardware details. Program in BASIC available from authors.

*ANAL ORG QUAL 3

Identification of Carboxylic Acids

Duff, J. G.; Yung, D. K.; Brenner, R. J.; Wilson, B. J.; Racz, W. J.
J. Chem. Educ. 46 ,388 (1969) .

Piperazinium salts of unknown carboxylic acids prepared (table).

Data collection (extensive).




¢

*ANAL APPARATUS FLUOR UuVvIS 3

A Laboratory Experiment in Fluorescence Using the Spectronic 20.
Duncan, R. L.; Kirkpatrick, J. W.; Neas, R. E.

J. Chem. Educ. 48 ,550 (1972) :
Requires spectrophotometer modification - fiiters. Prep’'n of calibration
curve from quinine sulfate/dil. H2S04, and anal§sis of a constructed
unknown. Within capacity of most univ. freshmen. Caution: uv lamp.

*ANAL QUAL 3 HAZARD

Non-cyanide Detection of Cadmium

Dutta, R. L.; Choudhury, S. D.

J. Chem. Educ. 40 ,414 (1963)

Biguanide acid sulfa(e, N-benzoylphenylhydroxylamine.
HAZARD: Cadmium is toxic.

*ANAL DIFFUSION SEMIQUANT 2

Quantitative Analysis of Silver-Copper Alloys by Diffusion in Gelatin
Eby. Sr. D.

J. Chem. Educ. 39 ,406 (1962)

Low chloridé gelatin. Conc. of silver ions and of copper ions (latter
differentiated by oxme or ferrocyanide reaction) is proportional to
diamster of diffusion "zone”. Not clear why this is a linear relation.
Not very accurate.

*ANAL ACBA SOLUB TITN 2

The Solubility Curve of Borax: A student laboratory experiment

Eddy, R. D.

J. Chem. Educ. 35 ,364 (1958)

A "first-titration” experiment. Saturated borax solutions are diluted and
titrated with standard 0.25M HCI. This is not an acid-base reaction in the
usual sense, but a displacement reactlon in which the weak boric acid is
displaced by the stronger HCI. a2B407 * 2HCI * SH20 vyields 2NaCl * 4H803
Indicator: methyl red.

*ANAL INORG QUAL REDOX TECHNIQUE 3

Applications of Sodium-Lead Alloy in Qualitative Inorganic Analysis
Edge, R. A.; Fowles, -G. W. A.

J. Chem. Educ 42 ,436 (1965)

Data collection. Color-reaction, etc. in acid and basic media.

ERIC - ~
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*ANAL CONSUMERPROD TLC 1

Separation of Paprika Pigments - An Introductory TLC Experimnent
Elder, J. W.; Abbruzzese, J.; Murray, J.; Zielski, M.

J. Chem. Educ. 53 ,43 (1976)

Paprika, cayenne, chili pepper, etc. Extracted with dichloromethane.
TLC or silica ge! fluorescent indicator, with CH2CI2 as moving phase.
We've had a little trouble with it at Stony Brook. but it does work.
Caution: CH2CI2 should be used in the hood.

*ANAL ORG ELECTROANAL TITN 3

Coulometric Titration of Cyclohexens with Bromine

Evans, D. H,

J. Chem. Educ. 45 ,88 (1968)

Bromine generated by constant current electrolysis of bromlde End point
detected amperometrically. ‘Useful for trace unsaturates determination.

*ANAL ELECTROANAL QUAL 1

Electrographic Analysis of the tron Triad: A general chemistry experiment
Feinstein, -

J. Chem. Educ. 49 ,268 (1972)

1.5 volt dry cell, slectro-spot tests; color-developing reagents are
potassium f%rricyanide, potassium thiocyanate, dimethylglyoxime.

*ANAL ACBA ELECTROANAL REDOX 3 HAZARD

Simple Expcrlmenu in Amperometry; Determination of Acids and Oxidizing
Agents’ R

Feldman, F, J. .

J. Chem. Educ. 43 ,378 (1966)

Standardize with addition of 0.01 N perchloric acid to standard iodide-
iodate solutions, Uses a microammeter, potentiometer, Pt eslectrodes,

mag. stirrer. Hazard: HCIO4 is a storage hazard.

*ANAL QUAL 1

The Identity of Chemical Substances: A First Laboratory Experiment for

Elementary Chemistry Students.

Fernandez, J. E. :

4. Chem. Educ. 53 ,718 (1976) o
Students are given two test tubes each containing a solid and asked to say

if the two solids are the same or different. (e.g.; NaCl and sucrose

crystals). Study questions given. High School Forum note.




*ANAL NOPROC QUAL 1

The Identity of Chemical Substances: A first laboratory experiment for
elementary chemistry students

Fernandez, J. E.

J. Chem. Educ. 52 ,726 (1975)

A “same or different?” experiment described. Study questions given.

*ANAL ASPIRIN CONSUMERPROD INSTR uwvIS 3

An Experiment for Instrumental Analysis: determination of aspirin by
ultravioler absorbtion

Fernandez, L. T.; Klappmeier, F. H.

J. Chem. Educ. 55 ,266 (1978)

Aspirin is determined in commercial products by hydrolyzing to
salicylic acid. This compound has an absorption peak in the near UV
allowing calibration with standard salicylic acid solutions

*ANAL INORG DISTRIB QUAL 3

Improved Confirmatory Test for Chromium

Ferrand, E. F., Jr.

J. Chem. Educ. 37 .411 (1960)

Cr05 extracted with ethylene glycol mono-butyl ether. Bibliographers
note: the extracted species is said to be Cr05 four times in this
article.

*ANAL INORG ORG DISTRIB QUAL 3 HAZARD

The Use of N-Chlorosuccinimide for Identification of Bromide and |~dide lons
Filler, .

J. Chem. Educ. 35 ,412 (1958)

N-Chlorosuccinimide solutions will oxidize bromide and iodide to the corres-

ponding halogens. These can then be identified by extraction with CHCI3 or
CCH4. HAZARDS: chloroform, carbon tet. -~ substitute CH2CI2.

*ANAL NOPROC QUAL 2

Versus/Vcrsus - A Lab that Students Don’t Dread
Flath, P. C.; Uhorchak, . E.
J. Chem. Educ 55 ,335 (1978)
Reports successful use of 3 "same or different” qual. experiment.

-
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*ANAL CONSUMERPROD GC 3 HAZARD

Polyunsaturation in Margarines

Flynn, J. J.

J. Chem. Educ. 54 ,322 (1977)

BF3/ CH30H as methylating agent in transesterification. GC analysis
requires standard fatty acid methyl ester sample.

HAZARD (avoidable): Benzene used in extraction; use a substitute.

*ANAL ORG CONSUMERPROD IR TLC 3

Partial Analysis of Vinyl-Asbestos Floor Tile: A TLC Experiment for
Beginning Organlc Chemlstry

Foreman, W. A.; Paulson, D.

J. Chem. Educ. "48 ,5712 (1972)

Tetrahydrofuran extraction gives polymer, analyzed by IR of thin film
and plasticizer. TLC analysis with bis(2-ethylhexyl)sebacate as a
standard. Rf values given for various plasticizers.

*ANAL ORG COLOR COLUMNC 2 3

Dye Unknowns for Use in Column Chromatography

Freese, J. M.; Olesen, B.; Pinnick, H., R., Jr.; Useted, J. T.

J. Chem. Educ. 54 ,684 (1977)

Pedagogic. 12 candidates for adsoption on an alumina column may be permuted
into 36 different mixtures, so that each student has his/her own unknown.

95% ethanol followed by water.

*ANAL ELECTRODE IONSELECT 3

Inexpensive Solid-State lon-Selective Electrodes for Student Use

Fricke, G. H.; Kuntz, M. J,

J. Chem. Educ. 54 ,517 (1977)

Methods for construction of various ion- ulcctivc electrodes given, from
silver chloride and from silver sulfide-metal sulfide coprecipitates and
silicone grease, together with a list of suggested experiments. A student
can prepare one of these electrodes and use it to test for Ag* in one lab
period, and for Ci- or metal ratios in a second period.

*ANAL PAPERC UVIS 4

A Quantitative Experiment with Paper Chromatography

Frierson, W. J.; Marable, N.; Bruce,

J. Chem. Educ. 40 ,408 (1963)

Determination of Zn, Cu, Co, Ni. Samples recovered from chromatogram
and analyzed colorimet: ically (Spec-20). Reagents: dithizone,

rubeanic acid, 1,2,3-cyclohexanetrione trioxime, Zinion reagent.

Six 3-hr lab periods.

4




*ANAL TECHNIQUE TLC uvIS 3

Reflectance Spectroscopic Analysis of Dyes Separated by Thin Layer
Chromatography

Frodyma, M. M.; Frei, R. W.

J. Chem. Cduc. 46 ,22 (1969)

Beckman DU with stu. reflectance attachment. This paper reports results

of student experim:nt in introd. anal. chem. or identification of the
components of a dye mixture, and quant. anal. for one component. Requires
standard dye samples.

#ANAL BIOCHEM NOPROC PROJ TITN VITAMIN 2

Vitamin C and the Diet of a Student

Fulkrod, J. E.

J. Chem. Educ. 49 ,738 (1972)

Describes successful classroom use of 2,6-dichlorophenclindophenol
titration to determine Vitamin C in urine. For non-majors.

*ANAL BIOCHEM uVIS 2 3

Determination of p-Aminobenzoic Acid in Urine

Gammans, R. E.; Stewart, J. T

J. Chem. Educ. 51 ,275 (1974)

Standard P-amincbenzoic acid is used. Unknowns constructed from urine
and added p-aminobenzoic acid. Spec-20. Color development by
diazotization and coupling with N-(1-naphthyl)ethylenediamine.2HCI.

*ANAL INORG QUAL SOLUB 2 HAZARD

Detection of Thiocyanate and Dissalution of Silver Halides

Gentil, V.; Caldas, A.; Oesper, R. E

J. Chem. Educ. 36 ,386 (1959)

A very short note on the separation of thiocyanate from the other four
ions of the chloride group of anions in the conventional qual. scheme.
HAZARD: SCN- is converted to CN- and S=.

#ANAL ORG CHROMATOG FRIEDEL.CRAFTS ORGANOMETAL 4

The Separation of Ferrocene, Acetylferrocena and Diacetylferrocene: A
dry-column chromatography experiment

Gilbert, J. C.; Monti, S. A,

J. Chem. Educ. 50 ,369 (1973)

Cotumn - alumina, eluant - CH2CI2. Sample is prepared by Friedel-Crafts
acylation of ferrocene with acetic anhydride/phosphoric acid (reference
given). Technique of dry-column thoroughly explained.

ERIC 44

Aruitoxt provided by Eic:

*ANAL ENVIRON UVIS WATERCHEM 3 HAZARD

Nitric Acid in Rain Water.
Gleason, G. |.
J. Chem. Educ. 50 ,718 (1973)

Cadmium amalgam: reductor converts nitrate to nitrite. This is subjected
to azo dye formation and subsequent colorimetric analysis. Reductor
requires glass-blowing. Reagents: |-naphthyl-ethylenediamine, sulfanilic
acid. HAZARD: cadmium powder - MUST WEAR RESPIRATOR.

*ANAL CONSUMERPROD UVIS 2

Determination of Nitrite in Meat Samples

Glover, |. T.; Johnson, F. T.

J. Chem. Educ. 50 ,426 (1973) .

Hot water extraction of processed meat products in a blender. Color-
developing reagent is N-(1-naphthyl)ethylenediamine.

*ANAL GC NOPROC PESTICIDE TLC UVIS 4

Analysis of Chiorinatec Hydrocarbon Pesticides: Experiments for
Nonscience Majors

Glover, |. T.; Minter, A. P.

J. Chem. Educ. 51 ,685 (1974)

TLC (silica gel) for DDT, Dieldrin, etc. Quant. UV spectrophotometry on
eluate. Internal standard: Benzophenone. Further analysis, GC - flzne
ionization detector. Advanced level of experimentation.

Caution: pesticides - extr. toxic

*ANAL CHROMATOG PHASE 3

An Evperiment lllustrating Countercurrent Chromatography With Simple
Apparatus

Godinto, O. E. S.; Braga, G. L.

J. Chem. Educ. 52 ,258 (1775)

Sep'n of bromcresol purple and pheno! red. In this technique, 1-butanol
is the unsupsorted stationary phase. The moving phase is 0.05M Na2CO3.
Apparatus siiply constructed.

*ANAL COORD ELECTROANAL GLOVEB KEQ 3

Formation Constants of a Metal-Amine System: Potentiometric titration
experimant

Goldberg, D. E.

J. Chem. Educ. 39 ,328 (1962)

Formation constants for copper-athylenediamine by titration in stirred
apparatus under nitrogen. Caution: perchloric acid, although used in
dilute soln, is a storage kazard. Much detail on theory.




*ANAL QuUAL TLC 2

Cation Analysis with Thin Layer Chromatography
Goller, E. J.
J. Chem. Educ. 42 ,442 (1965)

" Alumina thin layer plates; construction detailed. Ordinary lab

glassware. Moving phase is (NaBr/IM HCI)/isopropanol. Visualization
by DMG, etc., sprays. Ordinary qual cations and reagents.

*ANAL COMPLEX DEMO GRAVIM 4

Precipitation from Homogeneous Solution: A lecture demonstration
Gordon, L.; Salnm, E. D.

J. Chem. Educ. .16 (1961)

Precipitation of Nl" wnth DMG generated homogcnoously from biacetyl and

hydroxylamine.

*ANAL COMPUTER ERROR NEUTRON NOPROC PROJ 3

Analysis of Binary Ammonium Salts: Evaluation of error by computer
program

Gordus, A. A.; Hanson, J. C.

J. Chem. Educ. 42 ,485 (1965)

Students get a mixture, analyze it qual. and quant. NH4* by Kjeldahl,
anions by method of their choosing. Computer program to analyze errors.
Neutron radiation analysis for halide.

*ANAL CONSUMERPROD PH 1

The pH of Hair Shampoos. A Topical High School Experiment.

Griffin, J. J.; Cocoran, R.“F.; Akana, K.

J. Chem. Educ. 54 ,553 (1977)

The pH of the more popular brands of shampoos have been determined both
directly from bottle and in 1/10 dilution. Relevance for hair cleaning
discussed.

*ANAL APPARATUS ELECTROANAL REDOX 3

Coulometry Using Simple Electroric Devices

Grimsrud, E.; Amend, J.

J. Chem. Educ. 56 ,13t (1979)

Two coulometry experiments: 1) Hydrazine by electrically generated
bromine, 2) Ferrous in ferrous salts. Operational amplifier

ERIC

Aruitoxt provided by Eic:

*ANAL ORG DRYLAB GC ISOMERS MASSPEC 3

tllustrating Gas Chromatography and Mass Spectrometry: An undergraduate
experiment

Gross, M. L.; Olsen, V. K.; Force, R. K.

J. Chem. Educ. 52 535 (1975)

GC separation of isomeric ketones. Mass spec. can be done as a dry jab.
Unknown (mixture of six C6H120, or C7TH140, ketones).

*ANAL INORG QuAL 2

Blue-Violet For Nitrate lon

Grotz, L. C.

J. Chem. Educ. 50 ,63 (1973)

In highly acidic soluhon, nitrate oxidizes colorless diphenylamine to
glphczylgcnzldinc violet {which is blue). Prepn. of reagent, interferances
escribe

*ANAL DIFFUSION GAS GC INSTR NOPROC 4

Measurcmcnn of Gaseous Diffusion Cosfficients by Gas Chromatography
Grushka ; Maynard, V.

J. Chem. Educ 49 ,565 (1972)

Diffusion coefficient of gaseous mixture (He-Ne). Requires GC w. 20 feet of
one-quarter inch metal tubing. Chromatographic theory introduced.

*ANAL PHYS DEMO DISTRIB NOPROC PHASE 4 HAZARD

The Diisopropy! Ether Extraction of Iron(ill) Chlorodc

Guenther, W. B.

J. Chem. Educ. 42 ,277 (1965)

Three liquid layer demonstration. Used also for iron(1il) estimation from
ohase diagram. HAZARD: diisopropy| ether forms explosive peroxides if
stored dry.

*ANAL CONSUMERPROD PROJ REDOX TITN VITAMIN 2

L/it‘:‘r‘nig C Content of Commercial Orange Juices: An Analytical Project
addad, P.

J. Chem. Educ. 54 ,192 (1977)

Reagents: either 2,6-dichlorophenclindophenol or N-bromosuccinimide; each
standardized with ascorbic acid.




*ANAL ASPIRIN DISTRIB IR PHARM QUANT UVIS 2 3 HAZARD

Separation of an APC Mixture: A Quantitative Analysis Experiment
Haddad, P.; Rasmussen, M. :

J. Chem. Educ. 53 ,731 (1976)

Multipurpose experiment to illustrate basic separation and identification
techniques. Two 3.5-hour lab periods. HAZARD: CHCI3 - carcinogen.

*ANAL (NORG QUAL SOLUB 3 HAZARD

Separation of Mn and Zn from Co and Ni by Fractional Dissolution of Their
Sulfides

Hahn, R. B.; Sanders, C. H.; Gutnikov, G.

J. Chem. Educ. 37 ,412 (1960)

The combined sulfides of Mn**, Zn**, Co** and Ni** are treated (1) with

IM HOAc, which dissolves out the Mn**, (2) 2M HCI, which dissolves out the
zinc (* small quant. of the other two ions). Separation and identification
scheme given for the three resulting solutions. HAZARD: thioacetamide is a
carcinogen.

*ANAL CHROMATOG DISTRIB ENVIRON GC PESTICIDE 4

DDE Levels in Birds: An environmentally oriented undergraduate
sxperimant

Hall, S.; Reichardt, P. B.

J. Chem. Educ. 51 ,684 (1974)

Intended for an environmental chemistry course. A technique experiment
acetone/hexane extraction using Soxhlet extractor; column chromatography
uses Celite column; flame ionization GC. Warning: toxic compounds.

*ANAL INSTR TECHNIQUE UVIS 4

The Principles of Flow Injection Analysis as Demonstrated by Three Lab
Exercises

Hansen, E. H.; Ruzika, J. .

J. Chem. Educ. 56 ,677 (1979)

State-of-the-art automated procedures. 1) phosphate by formation of
phosphomolybdenum blue, 2) chloride in sea water, 3) HCI by a “titration”
procedure. Spectroscopic detection. Detailed presentation.

*ANAL PHYS ACBA APPARATUS HEAT TITN 4

A Thermometric Titration Experiment for Analytical and Physical Chemistry
Hansen, L. D.; Kenney, D.; Litchman, W. M.; Lewis, E. A.

J. Chem. Educ. 48 ,851 (1971)

Titration, with a strong acid, of mixtures of tris-{hydroxymethyl)amino-
methane and pyridine. Constant rate buret, recording Wheatstone bridge.

EIKTC g

Aruitoxt provided by Eic:

*ANAL INORG DISTRIB QUAL 2 HAZARD

Chloride, Bromide, and iodide Determination

Hanson, M. W.

J. Chem. Educ. 38 ,412 (1961)

By oxidation to the free elements 12 and Br2 with a) dilute and b) more
concentrated HNO3. The elements are then extracted from the aq. layer with
CCl4. NOTE from Stony Brook: we found that this oxidation does not work
well enough for use in qual.anal. HAZARD: CCIl4 - replace with CH2CI2.

*ANAL INSTR UVIS 4

Simultaneous Spectrophotometric Analysis of a Three-Component Mixture : An
experiment for Instrumental Analysis

Harker, G. G.; Huntington, J. L., Jr.; Gruber, T. .A.; Hargis, L. G.
J. Chem. Educ. 47 ,712 (1970)

Beckman DU; o-, m-, and p- cresols. Caution: all three cresols can attack
skin and produce serious poisoning symptoms, such as loss of sensation.
Wear gloves. Study questions given.

. *ANAL STOICH TITN 3

The Barium _Hydroxide-Ammonium Thiocyanate Reaction. A Titrimetric
Continuous Variations Experiment.

Harris, A. D.

J. Chem. Educ. 56 ,477 (1979)

Barium hydroxide and ammonium thiocyanate react sportaneously in the solid
state to yield ammonium hydroxide which decomposes to ammonia and water.
The ammonia is collected in boric acid and titrated with standard HC!, as in
the classical Kjetdah! method. Simple apparatus for ensuring quantitative
recovery of the ammonia described.

*ANAL INORG DTA GRAVIM STOICH 2

. Decomposition of Copper(ll) Sulfate Pentahydrate

Harris, A. D.; Kalbus, L. H.

J. Chem. Educ. 56 417 (1979)

Stepwise removal of bound water, ignition to' cupric oxide. Requires
400 deg. Celsius furnace.

*ANAL CONSUMERPROD DEMO PAPERC 2

Paper Disc Chromatography

Hart, H. ’

J. Chem. Educ. 36 ,A50 (1959)

Chem-Ed Tested Demo. Rapid separation of food colorings.

-
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*ANAL INSTR REFRACT 3

Qualitative Analysis of Xylene M:x(ures by Refractometry
Hartkopf, A.; Schroeder, R. R.; Meyers, C. H.

J. Chem. Educ. 51 ,405 (1974)

Refractometry used in conjunction with IR. Sraightforward.

*ANAL QUAL 2

A New Single-Solution Confirmatory Test for Nitrite lon

Hawthorne, R. M., Jr.; Ruthenberg, M. J.

J. Chem. Educ. 55,29 (1978)

A few drops of 1% aq. mercaptoacetic acid added to 1/2-ml sample of

1% sodium nitrite causes immediate development of characteristic
salmon-pink color. Non-toxic, but has a mild hydrogen suifide-like odor.

*ANAL ORG PAPERC 3 HAZARD

Quick Paper Chromatography of Amino Acids

Hemer, E. P.

J. Chem. Educ. 49 ,547 (1972)

Acetonitrile/ammonium acetate, ninhydrin. Develop in 40 min. Rf values
for 11 amino acids given. Author gives level as grad/undergrad.
Hazard: ninhydrin is a suspected carcinogen.

*ANAL ORG NATPROD TLC 3

TLC Monitoring of Triglyceride Saponifiction

Heller, R. A.

J. Chem. Educ. 53 ,778 (1976)

Saponifiction of edible fat or oil followed by removing samples periodically
and analyzing by TLC. A single spot gives way to multiple spots

indicating formation of the di-, and mono-glyceride, and *he free acid.

The intermediate products disappezr and the TLC plates eventuaily show only
one spot (free acid). Silica plate, hexane/ ethyl ether/HOAc developer,
visualization by dichlorofiuorescein under UV. Rf values given.

*ANAL COMPUTER FLUOR 5 HAZARD

The Effects of Absorption and Self-Absorption Quenching on Fluorescent
Intensities

Henderson, G.

J. Chem. Educ. 54 ,57 (1977)

2,3-Butanedione in CCl4 gives fluorescence excitation spectra, measured
spectrophotofiuorometer and computer analyzed for self-absorption.
Hazard--CCl4 is a carcinogen; substitute another solvent.

~
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Aruitoxt provided by Eic:

*ANAL COMPUTER INSTR NMR 5 HAZARD

An NMR-Spectrophotometer Interface Experiment: Demonstrating How Signal
Averaging Influences Signal-to-Noise Ratios

Henner, M.; Levoir, P.; Ancian, B.

J. Chem. Educ. 56 ,684 (1979) -

A simple interface system is described. Interface block diagram, command

unit, flow diagram given. 1% ethylbenzene in CCl4 (HAZARD: carcinogen).

*ANAL GRAVIM 2

Gravimetric Determination of Calcium as CaC204.H20
Henrickson, C. H.; Robinson, P. R

J. Chem. Educ. 56 ,241 (1979)

Complete instructions. Suitable for large classes.

*ANAL INORG REDOX TITN 2

Oxidation State Determinations for Some Reaction Products of Vanadium(V).
A Multicolored Titration

Hentz, F. C., Jr.; tong, G. G. "

J. Chem. Educ. 55 ,55 (1978)

Multiple oxidation states; Zn-Hg and Fe(*2) reductions. Permanganate titra-
tions. Starting material: ammonium metavanadate.

*ANAL GRAVIM HANLCICAPPED TITN 2

A General Chemistry Experiment for the Blind

Hiemenz, P. C.; Pfeiffer, E.

J. Chem. Educ. 49 ,263 (1972)

The blind can use a triple-beam balance. An apparatus for conductometric
titration was modified to produce an audible signal. The two techniques,
taken together, allowed a blind student to determine the molecular weight
of an unknown acid (trichloroacetic).

*ANAL ACBA ELECTROANAL NONAQ TITN 4 HAZARD

A Nonaqueous Conductimetric Titration for the Analysis of Alkaloids in
Cigarette Tobacco

Hiller, J. M.; Mohan, M. S.; Brand, M. J.

J. Chem. Educ. 56 ,207 (1979)

Conductimetric titn. in glacial acetic acid medium. Caution: skin irrit-
ants, toxic extract. Hazards: HCIO4 is a storage hazard; CCl4 is carcino-
genic; substitute another solvent.

pog
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*ANAL COORD DISTRIB UVIS 4 HAZARD
. R
Iron(111) Determination Using Liquid-Liquid Extraction and Colorimetry

Holt, R. L.; Easley, W. K. .

J. Chem. Educ. 42 ,276 (1963)

8-Hydroxyquinoline (oxime) extraction is followed by direct colorimetric
detn. of complex. Hazard: chlcroform (solvent) is a carcinogen.

*ANAL AA INSTR 4

An Atomic Absorption Interferences Experiment: An Advanced Exercise

for the Undergraduate Analytical Laboratory

Hosking, J. W.; Snell, N. B.; Sturman, B. T.

J. Chem. Educ. 54 ,128 (1977)

Effect of variables.in calcium analysis. Detecting and overcoming
interferences (Al. Mg, Cl-, PO4(-3), Sr, Na, La). Four 3-hr. lab periods.

*ANAL COORD PHOTO UVIS 3 HAZARD

A Simple Method for the Analysis of Cobalt in Co(lll) Complexes

Hughes, R. G.; Endicott, J. F.; Hoffman, M. Z.; House, D. A

J. Chem. Educ. 46 ,440 (1969)

Mercury lamp photolysis or boiling with K25207 gives Co(ll), determined
colorimetrically. WARNINGS: UV radiation, ozone evolution, HCIO4 (storage
hazard), Co(lll) complexes may decompose violently on heating.

*ANAL ORG TLC. uVIS 3

TLC Separation and Spectrophotometric Analysis of o- and p-Nitroaniline
Hurlbut, J. A,

J. Chem. Educ. 48 ,411 (1971)

Preparative TLC; silica plates; moving phase is ethyl acetate. Abs.
maxima and Rf values given. Two 3-hr. .lab periods. Caution: both
amines are toxic and absorb through skin. :

*ANAL AA NOPROC 3

Determination of race Quantities of Chromium and Manganese in Sieel, Ore,
and Liquid Samples by Atomic Absorption Spectrometry

Hurlbut, J. A.; Gilbert, L. K.; Buddington, B. N.; Rees, T. F.

J. Chem. Educ. 71,734 (1974)

Note describes successful use of AA in analysis of steel, etc., for chromium
and manganese. Two 3-hr. lab periods.

YY)
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Aruitoxt provided by Eic:

*ANAL INORG QUAL 3 HAZARD

Identification of Copper and Cadmium: A method without the use of KCN

Husted, H. G . -
J. Chem. Educ. 35 ,403 (1858)

- Advantage is taken of the amphoteric nature of cupric hydroxide to separate

it from Cd(OH)2 which is not amphoteric. 8M NaOH. Copper is identified as
the ferrocyanide, cadmium as the sulfide. HAZARD: avoid cadmium.

*ANAL QUAL 2

The Detection of Strontium and Calcium

Isenberg, N.; Collins, C.; Strax, P.; MacFarland, S. A.

J. Chem. Educ. 39 ,401 (1962) ,

Short note suggests removal of any chromate as Ag2Cr04, and excess
Ag* as AgCl before precipitating oxalates. This is to prevent
darkening of triethanolamine used in the Sr/Ca separation.

*ANAL QUAL 2 HAZARD

- Errors in the Detection of Cadmium: Light-colored copper-thicacetamide

complexes.

Isenberg, N.; Kreger, H. J.; Middleton, R. H.

J. Chem. Educ. 43 ,422 (1966)

Cautions that metal complexer with thiourea may give false positive
cadmiufn test. HAZARD: thiourea is a suspected carcinogenic.

*ANAL INORG QUAL 3 HAZARD

Analysis of Mercury(Il) Salts With Thioacetamide

Isenberg, N.; Perlman, E.; Puryear, R.; Sparks, S. A.

J. Chem. Educ. 35 ;404 (1958)

A note reporting that the orange HgS precipitated by thioacetamide does not
differ from the ordinary black ppt with H2S, as far as the qual. scheme is
concerned. HAZARD: thicacetamide is a carcinogen.

*ANAL ORG CATALYSIS GEOM UuVIS 4

Quantitative Analysis by Ultraviolet Spectroscopy of the cis trans
Stilbene System

Ish-Shalom, M.; Fitzpatrick, J. D.; Orchin, M.

J. Chem. Educ. 34 ,496 (1957) .

Selenium (0.1 percent) at 210 degrees C, analysis by UV (Heckman DU).

-

DV




*ANAL BIOCHEM PAPERC 3

Quick Paper Chromatography of Monosaccharides
Ivany, J. W. G.; Heimer, E. P.

J. Chem. Educ. 50,562 (1973)

Devised for beginning biochem tab. R(glucose) values for 2! monosac-
charides. Acetonitrile-aq.NH40Ac soln. at pH 7 gives resolution in 1 hour.

*ANAL PHYS ELECTFOANAL TITN 4

An Undergraduate Electroanalytical Experiment

Janata, J.

J. Chem. Educ. 53 ,399 (1976)

Determination of vanillin by amperometric titration with standard 2,4-di-
nitrophenylhydrazine; dropping mercury electrode.

*ANAL ELECTROANAL 3.

Potentiometric Determination of Mixed Halides

Jaques, D.

J. Chem. Educ. 42 ,429 (1965)

AgNO3/iodide, bromide, chloride. Unknown, potentiometric titration.

*ANAL COLUMNC DISTRIB GC PESTICIDE PROJ TLC 4 HAZARD

The Determination of Pesticide Residues

Jarosch, R.

J. Chem. Educ. 50 ,507 (1973)

Florisil column for preliminary purification. Separation: TLC (silica gel).
Visualization: Rhodamine-B (Rf vaiues given), or GC (electron capture).
Fish, soil, etc. samples. HAZARDS: carcinogens: CCi4,CHCI3, and benzene;
Warning: pesticides are extremely toxic.

*ANAL QUAL 3

Neothorin Spot Test for Zirconium and Hafnium

Johnson, A. R., Jr.

J. Chem. Educ. 42 ,439 (1965)

Neothorin is almost specific for Zr and Hf. Explicit procedures for
spot tests.

ERIC e

Aruitoxt provided by Eic:

*ANAL DEMO EDTA REVIEW TITN 4

EDTA and Complex Formation -
Johnston, M. B.; Barnard, A. J., Jr.; Flaschka, H. A.

J. Chem. Educ. 35 ,601 (1958)

Nine experiments mvolvmg EDTA titrations developed to illustrate the use

of this reagent. Explicit directions both for the titrations and for the

preparation of the necessary solutions. 18 references.

*ANAL INORG QUAL 2

A New Qualitative Reagent for Aluminum

Jones, C. T.; Williams, M. B.

J. Chem. Educ 38 ,411 (1961)

Arsenazo,3-(2- arsonophcnylazo) -4,5-dihydroxy-2,7-naphthalenedisulfonic
acid, gives a reddish-purpl® coloration with AI”‘ .

*ANAL COORD CRYSTAL GRAVIM 4

Precipitation from Mixed Solvents: A Demonstration

Jones, J. L.

J. Chem. Educ. 45 ,433 (1968)

Ni(DMG)2 shows various crystal habits depending on conditions of
precipitation. Not a lecture demo.

*ANAL uwvIS 2

A Simple Practical Lab Test For Freshman Students
Jones, M.

J. Chem. Educ. 54 ,178 (1977)

Student prepares a KZCro4 solution by accurate weighing and dilution.
Instr. measures abs. 475 nm.

*ANAL ACBA DISTRIB TITN 2 3

A Simple Liquid-Liquid Extrachon Experiment for Freshmen
Jones, M. M.; Champion, .
J. Chem. Educ. 55 ,119 (1978)

. n-Amyl alcohol-water-salicylic acid. Explicit procedure. Anal. by tit'n.

Toxicities of compounds used given; none.are very toxic.

*ANAL INORG QUAL 2

.Spot Test for Detection of Manganese

Kadarmandalgi, S. G.

J. Chem. Educ. 41 ,437 (1964)

Resacetophenone reagent (prep not given) suggested in qualitative
analysis for Mn(Il).

-
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*ANAL INORG QUAL 2

Resacetophenone Oxime Chelation of Copper in the Presence of Cadmlum
Kadarmandalg, S. G. .

J. Chem. Educ. 41 ,438 (1964)

improved separation of copper from cadmium without use of cyanide. Use
is made of a new reagent, a derivtive of resorcinol (prep not given).

*ANAL ACBA STOICH TITN 3

A Multifaceted Experiment for Quantitative Analysis: Back Titration,
Hydroxide Determination, and Selection of an Indicator

Kaibus, L. H.; Petrucci, R. H.; Kalbus, G. E.

J. Chem. Educ. 53 ,719 (1976)

Determination of the hydroxide concentration of basic copper chromate
illustrates back titration, hydroxide determination, indicater selection
and titration curves. Dissolve weighed basic copper chromate in an
aliquot of standard acid and back-titrate with hydroxide.

*ANAL EDTA IONX 4

Separating Nd from Pr: A Laboratory Experiment in lon-Exchange
Chromatography

Kauffman, G. B.; Blank, J. S.

J. Chem. Educ. 37 ,156 (1960)

The band of lanthanides absorbed on a column of DOWEX-50W is eluted with

a buffered EDTA solution through a second column of DOWEX-50W in the
copper(ll) form. Since the copper-EDTA complex is more stable than either
Ln-EDTA complex, the second column acts as a barrier through which the Ln-
EDTA complexes cannot pass without decomposition, thus enhancing the sep'n.
Ekperimental set-up diagrammed. Complete directions.

*ANAL ELECTROANAL 3 HAZARD

Controlled Potential Electrolysis : An experiment for elementary
quantitative analysns

Kennedy, J. H.; Adamo, .

J. Chem. Educ. ‘a1 , 461 (1970)

Diagrain of cell given. Requires an integrator. Experiments performed are
anudic electrolysis of (1) 1-, (2) As(1l1), (3) Fe**, and cathodic
electrolysis of (4) Pb** and (5) Cd**. HAZARD (avoidable) - Cd+*

*ANAL IONX QUAL 2

Preparation of Solutions for Qualitative Analysis with a Cation Exchanger
Key, P.; Sohl, E.; Tiews, R.; Bricker, C.

J. Chem. Educ. 40,416 (1963)

Resufts of student research: (1) lon exchange replaces carbonate pptn. in
qual. proc. (2) Trap .construction for ident. of sulfide and carbonate.

EIKTC o

Aruitoxt provided by Eic:

*ANAL BACTERIA BIOCHEM ENVIRON GRAVIM REDOX 2

A Demonstration of Bactirial Reduction of Inorganic Sulfate

Kinard, W. F.

J. Chem. Educ. 56 ,559 (1979)

Determination of sulfate in mud samples from Charleston Harbor by barium
sulfate pptn. and gravimetric analysis. The amount of suifate in these
nr||;p(lies falls off with time due to bacterial reduction of the sulfate to
sulfide

*ANAL ENVIRON UVIS WATERCHEM 2

Nitrate Analysis: A laboratory experiment for the nonscience major
course

King, D. M.; Lampman, G. M.; Smith, J. H., 1l

J. Chem. Educ. 48 ,647 (1971)

Brucine used to detect and estimate nitrate in fresh water. Spec-20.
Caution: brucine and its derivatives are extremely toxic.

*ANAL ELECTROCHEM HPLC INSTR NATPROD 4

High Performance Liquid Chromatograph Experiments for Undergraduate
Laboratories

Kissinger, P. T.; Felice, L. J.; King, W. P.; Pachla, L. A.; Riggin, R.
Shoup, R. E.; s

J. Chem. Educ. 54 ,50 (1977) )

Liquid chromatography/electrochemlcal (amperometric) detection constructed.
Preliminary purification and determination of ascorbic acid, uric acid,
acetaminophen, etc. Very detailed procedure.

*ANAL ORG QUAL 3

The Detection of Carboxylic Acids by Formation of Ferric Hydroxamates :
An improved method

Knight, D. W.; Cleland, G. H.

J. Chem. Educ. 47 ,781 (1970)

Data collection; variation on a method for qual. test for carboxylic acids.
Reagents are thionyl chloride, hydroxylamine hydrochloride, pyridine and
ferric chloride.

b




*ANAL ORG COMPUTER GC TECHNIQUE 3

Mixed Stationary Liquid Phases for Gas-Liquid Chromatography

Koury, A. M., Parcher, J. F.

J. Chem. Educ. 56 ,623 (1979)

Use of "window diagrams” to predict effectiveness of mixed bed columns
(2 component lig. phase). Exercise in selection of liquid phase in GC.
Experiment is the measurement of retention time of several components on
two single liquid phase (polar and non polar) columns. Construct window
diagrams (can be computer aided), then preparation of mixed bed colunm,

and separation of a mixture. Requires pure liquid phase, and components.

*

*ANAL GRAVIM NONAQ TITN uviS 3

A’ Nonaqueous Gravimetric Titration. Determination of 8-hydroxyquinoline
with p-Toluenesulfonic Acid in Acetonitrile

Kratochvil, B.; Findlay, E. J.; Harris, W. E.

J. Chem. Educ. 50 629 (1973)

Spec-20, syringe, detailed procedure given.

*ANAL CONSUMERPROD ENVIRON QUAL 1

Analysis of Phosphates in Detergents

Kriz, G. S.; Kriz, K. D.

J. Chem. Educ. 48 ,551 (1971)

Pptn as ammonium phosphomolybdate. Designed for non-science students.
Discussion.

*ANAL CONSUMERPROD EDTA TITN 2

Dete~mination of Percent Na(EDTA) in Bathroom Cleaners
Kump, K. I.; Palocsay, F. A.; Gallaher, T. N.

J. Chem. Educ. 55 ,265 (1978)

Titn. with std. Mg(*2) soln./Eriochrome Black-T.

*ANAL COORD EDTA PH TITN 'UVIS 3

Turbimetric Determination of Chelated Calcium at Various pH Levels: An
Analytical Laboratory Experiment

L'Annunniata, M. F.; Fuller, W.

J. Chem. Educ. 46 ,172 (1969)

Excess Ca** from titn. of EDTA ppts. as oxalate yielding turbidity. Abs.

at 330 nm. measures turbidity.

ta
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*ANAL (INORG QUAL 2

A Simple Method for the Netection of Soluble Bicarbonates

Lahiri, A. G.

J. Chem. Educ. 35 ,298 (1958)

Rapid test for soluble bicarbonate using a suspension of HgO in sat'd NaC!
solution.

*ANAL QUAL 3

Some Analytical Reagents for Tin(11)-Tin(IV) Mixtures
Ltal, S.; Srivastava, S. N.

J. Chem. Educ. 44 ,481 (1967)

Spot tests. Uses inorganic reagents, dyes.

*ANAL QUAL 3

Detection of Mercury(l) and Mercury(ll) in the Presence of Each Other
Ltal, S.; Srivastava, S. N.

J. Chem. Educ. 44 ,482 (1967)

Spot tests. Uses four different reagents; some are now known to be
carcinogens.

*ANAL QUAL 3

Rexgents for Analysis of lron(l1)-lron(lll) Mixtures

Lal, §S.; Srivastava, S. N.

J. Chem. Educ. 44 ,482 (1967)

Spot tests. Uses three different reagents. Caution: Alpha-nitroso-
beta-naphthol is a carcinogen and NH4F is extremely toxic.

*ANAL ENVIRON QUAL 2 HAZARD

A Simple Qualitative Analysis Scheme for Several Environmentally important
Elements

Lambert, J. L.; Meloan, C. E

J. Chem. Educ. 54 ,249 (1977)

Short scheme for separation and identification of 12 ecologically important

cations provides "hands on” experience with qual anal. Hazard: cadmium,
should be omitted. No sulfides or cyanides. Detailed.

6.




*ANAL CONSJUMERPROD ENVIRON IONSELECT WATERCHEM 4

Laboratory Experiments with lon Selective Electrodes

Lamb, R E.; Natusch, D. F. S.; O'Reillly, J. E.; Watkins, N.

J. Chem. Educ. 50 ,432 (1973) )

Commercial ion selective slectrode, pH meter or slectrometer to 0.1 mV.
Natural water., vegetation, toothpaste. Caution: fluorides are extremely
toxic

*ANAL ASPIRIN FORENSIC PHARM QUAL 1

Qualitative Identification of Narcotics by Spot Test Examination

Lampe, K. F.

J. Chem. Educ.” 35 ,96 (1958)

A series of spot tests developed by the School of Medicine at the University
of Miami for use by untrained (ie., in chemistry) police officers for the
identification of the common narcotics. Directions for the preparation of

4 color-producing rsagents (ordinary chemicals) and a chart of the color
reactions .

*ANAL COMPLEX INSTR STOICH UVIS 2 HAZARD

The Use of Nephelometric Measurements to Determine the Presence of
Chelates
Land, J. E.
J. Chem. Educ. 34 ,38 (1957)
" Job’s method of continuous variation used to determine the formula of the
_copper(ll}-cupferron ppt. Fisher nephelo-photometer with 525 nm filter.
Within capacity of most univ. freshmen, but intended for an instrumental
analysis course. Hazard: CHCI3

-

*ANAL TECHNIQUE TITN 3

Titrimetric Determination of Sodium Salicylate in Blood: A Student
Laboratory Experiment

Lane, S. R.; Stewart, J. T.

J. Chem. Educ. 51 ,588 (1974)

Diphasic titrimetry (organic solvent present) illustrates technique by
titn of sodium salicylate in either whole blood or serum with a std. base.
Caution: blood is an infection hazard.

*ANAL INORG PAPERC QUAL 2

Paper Chromitoaraphic Identification of Gold, Platinum, Selenium, and
Tellurium

Larsen, .

J. Chem. Educ. 41 ,435 (1964)

Butanol, methanol, ether developer, spray detection.

o
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*ANAL AA CONSUMERPROD 2

The Iron Content of Breakfast Cereals

Laswick, P. H.

J. Chem. Educ. 50 ,132 (1973)

Atomic absorption spectrometer, dil. HC| extraction. Cereals, breakfast
food. For non-science majors.

*ANAL ORG GRAVIM NONAQ TITN 3

Piperazine as the Diacetate - An Organic Gravimetric Experiment
Latimer, . W.

J. Chem. Educ. 43 ,148 (1966)

Unknowns; precipitate filtered in tared crucibles, dried in vacuum desic-
cator. Of limited application. Caution: piperazine is an .irritant.

*ANAL ACBA NONAQ 3 HAZARD

The Non-Aqueous Titration of the Salts of Weak Acids

Latimer, G. W., Jr.

J. Chem. Educ. 43 ,215 (1966)

Perchloric acid (explosion and storage HAZARD), 1M in acetic acid-acetic
anhydride. Crystal violet indicator.

*ANAL COLUMNC DEMO 2 HAZARD ’

Chromatography: inorganic Separations Using Chalkboard Chalk
Lauren, P. M.

J. Chem. Educ. 44 ,A34 (1967)

Mixed cation solutions in test tube or beaker with chalk to permit upward
migration. Develop colors by NH3, H2S. HAZARD: H2S is toxic, Cd a
carcinogen.

*ANAL INORG QUAL 2 - .

A New Short Method of Separating Lead From Bismuth Copper, and Cadmium
Lehrman, L. .

J. Chem. Educ. 35 ,406 (1958)

PbSO4 precipitates quantitatively on the addition of (NH4)2504 to

the nitric acid solution. Bi(11!), Cu(ll) and Cd(i11) do not interfere.

£




*ANAL INORG QUAL 3

Seminicro Analysis of Alloys Containing Zirconium

tehrman, L., Dorenbush, M.; Meisler, N.

J. Chem. Educ. 37 ,407 (1960) )

Zirconium appears in Group |l with iron and titanium in the classical
qualitative analysis scheme. In the procedure given, the hydroxide ppt,
which may contain Fe, Ti, or Zr is dissolved in HCl, zirconium is pptd as
the arsenate from this sol'n, and det'd as its complex with Alizarin Red S.

A rough estimate of the quantity of Zr can be obtained by counting the drops
of 0.1M F- it takes to decolorize the sol'n.

*ANAL PHYS BIOCHEM DEMO PH 2

An Effective Demonstration of the Behavior of Indicators and Biochemicals
in Buffers

Lerman, C. L.; Doyle, R. R.

J. Chem. Educ. 53 ,634 (1976)

Obs. of color of p-nitrophenol, methyl red and bromcresol green at pH 0,
4, and 10 (in HCI, and carbonate and acetate buffers).

*ANAL PHYS ACBA ELECTROANAL IONSELECT KEQ TITN 3

Potentiometric Determination of Kw With the Glass Electrode

Liberti, A.; Light, T. S.

J. Chem. Educ. 39 ,236 (1962)

HCI-NaOH titration. Ag/AgCl ref. Caell protected from CO2. Activity
coefficients, liquid junction potentials.

*ANAL ASPIRIN PHARM TLC 2 HAZARD

Analysis of APC Tablets: An inexpensive and practical thin-layer
chromatography experiment R

Lieu, V. T.

J. Chem. Educ. 48 ,478 (1971)

Uses a large chromatog. chamber or cut a bottle, UV lamp, std. sol'ns of
caffeine, phenacetin, and acetylsalicylic acid, APC tablets. HAZARD:
benzene, carcinogen, substitute.

*ANAL AA APPARATUS ENVIRON 3

A Non-Flame Atomic Absorption Attachment for Trace Mercury
Determination .

Lieu, V. T.; Cannon, A.; Huddleston, W. E.

J. Chem. Educ. 51 ,752 (1974)

Simple construction details given for air-sweep of sample by SnCi2
solution into quartz-window long cell.

iy
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*ANAL CONSUMERPROD ELECTROANAL IONSELECT REVIEW WATERCHEM 3

Determination of Fluoride in Toothpaste Using an lon-Selective Electrode N
Light, T. S.; Cappuccino, C. C.

J. Chem. Educ. 52 ,247 (1975)

LaF3 membrane electrode, total ionic strength adjustment buffer, potentio-

meter, toothpaste, city water supply. Easy measurement. Discussion of

other methods, activity coefficients. Questions for discussion. Caution:

fluorides are toxic.

*ANAL INORG QUAL TLC 2

A Thin-Layer Chromatography Experiment For General Chemistry

Lincoln, S.; Pohl, R. A.; Haworth, D. T

J. Chem. Educ. 47 ,401 (1970) :

Separation of inorganic cations using microcrystalline cellulose, rods, !
plates. Classical qual. cations. 11 spray detection reagents, solvent

systems, and Rf values outlined. Unknowns.

*ANAL DISTRIB TECHNIQUE uUVIS S !
[ I

Counter-Current Distribution as a Student Laboratory Experiment i

Lindblad, 8.; Lindstedt, G.; Tiselius, H. G.

J. Chem. Educ. 46 ,525 (1969)

Two dyes distributed between two solvents in 5 separatory funnels.

*ANAL ELECTRODE INSTR IONSELECT 4 ' t

Student Preparation and Analysis of Chloride and Calcium lon Selective
Electrodes

Lloyd, B. W.; O'Brien, F. L.; Wilson, W. D.

J. Chem. Educ. 53 ,328 (1976)

Preparation of chloride ion and calcium ion liquid ion-exchange resins in
PVC matrix. Emphasis on evaluating performance characteristics of the
slectrode.

*ANAL GC 2 g

~
.

The Determination of the Alcohol Content of Besr--A General and Analytical
Experiment with High Student Interest Value

tokken, D. A.

J. Chem. Educ. 52 ,329 (1975)

Quantitave GC by peak height ratios with added propanol as internal standard
One 3~hr. lab period.
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*ANAL CONSUMERPROD TITN 2 *ANAL INORG uvIS 3 '

Mercurimetric Determination of Chloride in "Lite" Salt. Simultaneous Spectrophotometric Determination of Cobalt and Chromium: A

A Freshman Chemistry Experiment Student Experiment

Long, G. G.; Hentz, F. C., Jr. MacQueen, J. T.; Knight, $. B.; Reilley, C. N. |
J. Chem. Educ. 52,714 (1975) J. Chem. Educ. 37 ,139 (1960) : : |
Mixed KCl and NaCl analyzed. Indicator: diphenylcarbazone. RP| sugges- Vis. spectrophotometer. Aq. nitrate solutions. Very time-consuming if

tion: diphenylthiocarbazone may be substituted for diphenylcarbazone. recording spegtrometer is not available.

"Lite” 1s a registered trademark.

*ANAL ASPIRIN PHARM TLC 3 HAZAKD

*ANAL BIOCHEM DISTRIB GC NATPROD 4 HAZARD
Thin Layer Chromatogram Visualization

* Analysis of Lipid Content of Ground Beef: An Undergraduate Biochemistry Madsen, 8. C. g
Experiment : J. Chem. Educ. 50 ,852 (1973)
tong, G. L. Silica gel containing a 254 nm phosphor. Rf values given for 12 common
J. Chem. Educ. 52 ,813 (1975) analgesics. “Hazard: benzene is a carcinogen; use a substitute.
Samples injected as methyl esters. Methylating agent not specified.
Hazard: chloroform is a carcinogen; use a substitute. R
- ) *ANAL PAPERC QUAL 2
*ANAL ORG TECHNIQUE 3 HAZARD A Rapid Paper Chromatographic Analysis of Group | Cations “
Marion, S. P.; Psihas, J. .
Oxygen Flask Semimicro Methods for Organic Sulfur and Phosphorus J. Chem. Educ. 34 ,87 (1957)
MacDonald, A. M. G.; Stephen, W. |. A short note to describe use of paper chromatography to separate the ions
J. Chem. Educ. 39 ,528 (1962) of the Group | cations, -so that advantage may be taken of the different
Modifications of titrations following oxygen flask combustion. Uses barium colors of their chromates for identification.
perchlorate for sulfate, and molybdate for phosphorus. HAZARD: 50% HCIO4
used in rgnt prep, 1s a strong oxidant and explosive hazard.
*ANAL INORG QUAL 3 .
*ANAL COMPUTER ELECTROANAL STATISTICS 4 A Spot Test Analysis of the Group Ili Cations .
Marion, S. P.; Zlochower, |I.
Computer Evaluation of Titrations by Gran's Method: An analytical J. Chem. Educ. 36 ,379 (1959)
' chemistry experiment From the "Notes on Qual” column. Ni by DMG, Fe(ll1) by SCN-, Co by alpha-
MacDonald, T. J.; Barker, B. J.; Caruso, J. A, nitroso-beta-naphthol, Al by alizarin, Mn by bismuthate, Cr(ill) by
J. Chem. Educ. 49 ,200 (1972) diphenyicarbazide and Zn by dithizone. Warning: many of these reagents are
Computer-evaluation of data from potentiometric titration of Fe*2 with now known to be carcinogens.
Ce(IV). This is not an interfacing experiment. -
' *ANAL ORG ELECTROANAL KIN 4
*ANAL GRAVIM STATISTICS 2
Determination of Carbonyl Mixtures by a Differential Reaction Rate Method
A "Relevant! First Experiment for Freshman Chemistry Laboratory Mark, H. B., Jr.; Greinke, .
. Macomber, R. S. J. Chem. Educ. 46 ,869 (1969)
’ J. Chem. Educ. 49 ,714 (1972) ) Change in conductance with time in reaction of carbonyl compound and
Popcbrn weighed on an analytical balance before and after popping. This hydroxylamine hydrochloride, for standard and unknown plus standard
is a "first experiment” designed to teach analytical balance. Some in two different solvent systems gives composition.

statistial analysis.

o 0 65
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*A*sL COLUMNC 3 HAZARD

Columrn Chromatography Experiment Using Unknowns

Marmor, S. a2 27 (1965) .
2. Chem. Educ. 2,272 .
Typical column chromatog. (but substitute for benzene eluant - HAZARD:

carcinogen), except that colorless unknowns are used.

*ANAL ELECTROANAL TITN VITAMIN 2

Analysis of Commercial Vitamin C- Tablets by lodometric and Coulometric
Titrimetry

Marsh, D. G.; Jacobs, D. L.; Veening, H.

J. Chem. Educ. 50 ,626 (1973) .

Procedures by reference. Detector circuit for endpoint given.

*ANAL STOICH 2 HAZARD

An Eixperiment for Introductory College Chemistry: How to Establish a

Chemistry Equation

Masaguer, ! R, Coto, M. V.; Casas, J. S.

J. Chem. Educ. 52 ,387 (1975) ]

Method of continuous variation. BaCl2 * K2Cr04. Output parameter is
height of ppt. in test tube. Hazard: Cr(VI) compounds are carcinogens.

*ANAL INORG GAS 2

Analysis of an Aluminum-Zinc Alloy

Masterton, W. L.

J. Chem. Educ. 38 ,558 (1961)

The old "equivalent weight of a metal" by measuring hydrogen evolved
modified here by preparing alloys, analyzing composition.

*ANAL ENVIRON TITN WATERCHEM 2

The Determination of Dissolved Oxygen by the Winkler Method: A Student
Laboratory Experiment

McCormick, P. G.

J. Chem. Educ. 49 ,839 (1972) ) )

lodimetry. O2 absorber: basic Mn(Il). 60-ml plastic syringe. Natural

waters.

N
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*ANAL EDTA NATPROD TIFN 2

Titration of Calcium and, Magnesium in Milk with EDTA

McCormick, P. G.

J. Chem. Educ. 50 ,136.£1973)

Mg indicator: calmagite. a indicator: hydroxy naphthol blue. Somewhat
more challenging than water analysis.

*ANAL QUAL 2

Qualitative Tests for K+

McCoy, R. E.

J. Chem. Educ. 42 ;444 (1965)

Corrects lab directions for confirming test for potassium ion after
precipitation as potassium cobaltinitrite. Cobalt interferes.

h ] .

*ANAL NATPROD PAPERC 2

Sour Grapes - Why Are They?
McCullough, T.
J. Chem. Educ. 55 ,264 (1978) }
Analysis of green and ripe grapes by paper chromatography. Solvent is ethyl
acetate/ formic acid/ water: visualization by spraying with
dichlorofluorescein in 1-propanol.
: .- “~

*ANAL ORG ACBA GRAVIM PAPERC TITN 3

A Combined Gravimetric-Volumetric Analysis for Organic Chemistry
McCullough, T.

J. Chem. Educ. 51,279 (1974)

Unknown mixture of 2 simple organic acids. One is formic, determined by
oxidation with mercury(il) chloride (gravimetric: mercury(i) chloride).
Neutral equivalent of mixture by acid-base. Paper chromatog.

*ANAL ORG PAPERC QUAL 3

Detection of Chloride, Bromide, @nd lodide Following Sodium Fusion
McCullough, T.; Allaire, P. N.; Boettcher, B, R.

J. Chem. Educ. 47 ,217 (1970) Iy
Solvent: acetone-water. Visualization by dichlorofiuorescein, AgNO3.

*ANAL BIOCHEM PAPERC 2

A Short, Intensive Experiment in Paper Chromatography

McCullough, T.; Lechtenberg, A.

J. Chem. Educ. 47,141 (1970)

Amino acids. Improved developer (fast): EtOAc-formic acid-water. Some
Rf values given. -

{




*ANAL ORG CONSUMERPROD TLC 2 HAZARD

Detection of Butylated Hydroxyanisole (BHA) in Cooking Oils

McKone, H. T.

J. Chem. Educ. 53 ,800 (1976)

Intended for non-fcience majors. BHA 1s separated from a cooking oil in
hexane sampie by extraction with ethanol and extract analyzed by TLC.
Sitica plate, chloroform. developer, visualization with ethanolic
phosphomolybdic acid * ammoria gas. HAZARD: chloroform is carcinogenic;
substitute ethyl acetate (?), dichloromethane (?).

*ANAL ORG CHROMATOG NATPROD TLC 3

The Rapid Isotation of Carotenoids from Food

McKone, H. T. .

J. Chem. Educ. 56 ,676 (1979)

An easier, shorter, less hazardous and more effective method for isolating
pigments from tomato paste, strained carrats, and citrus skins, for TLC
analysis n undergraduate instruction, is described.

*ANAL ORG CONSUMERPROD HPLC 3

High Performance Liquid Chromatography of Essential Oils

McKone, H. T.

J. Chem. Educ. 56 ,698 (1979)

LC used to upgrade popular experiment on steam distillation of essential
oils from grocery-store spices.

*ANAL COLOR CONSUMERPROD TLC UVIS 2

Identification of FDtC Dyes by Visible Spectoscopy: A Consumer-Oriented
Undergraduate Experiment

McKone, H. T.

J. Chem. Educ. 54 ,376 (1977)

Recording spectrophotometer. Extraction procedure by ref. Mixed food
colors separated by silica gel TLC and elution. Absorption maxima

for 11 food colors gtven.

*ANAL ORG COLOR CONSUMERPROD TLC 2

Separation and Identification of some FDtC Dyes by TLC. An Undergrad-
uate Laboratory Experiment.

McKone, H. T.; Neison, G. J.

J. Chem. Educ. 53 ,722 (1976)

Jello dyes. Silica plates. 1-Butanol/ethanol/ammonia/water developer.

o
RN
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*ANAL APPARATUS BIOCHEM NATPROD 3

Protein Nitrogen in Fruits, Vegetables, and Meats by a Modified Kjeldahl
Method: - A quantitative analysis experiment

Meloan, C. E.

J. Chem. Educ. 39 ,365 (1962) :

Glass blowing required. Water content by azeotropic distiflation. Normal
Kjeldahl except steam distillation and modified apparatus.

*ANAL SOLUB 3

Pyrosulfate Fusion of Iron Ore: A quantitative analysis experiment
Meloan, C. E.

J. Chem. Educ. 39 ,553 (1962)

Preliminary treatment of iron ore before analysis. No special apparatus.

*ANAL COLOR QUAL 2

Sodium Silicate Bead Tests in Qualitative Analysis

Midgley, C. P.

J. Chem. Educ. 44 ,483 (1967)

Without heating, mixing of sodium silicate solutions with transition
metal ions as salts gives characteristic color. Substitutes for borax
bead test.

*ANAL ENVIRON FLUOR WATERCHEM 2

Fluorimetric Analysis of Nitrate in Real Samples

Miguel,” A. H.; Braun, R. D.

J. Chem. Educ. 51 ,682 (1974)

Spectrofluorimeter, quartz cell, fluorescein. Analysis of soil, river
water, fertilizer samples. Requires work with approx. 50 ml of conc.
sulfuric acid. Caution: conc. H2SO4 is a health hazard (burns).

*ANAL GC INSTR 3

Dual Column Gas Chromatography: A teaching tool

Miller, J. M.

J. Chem. Educ. 41 ,413 (1964)

Use of two different columns in a dual column gc shows effects or retention
time, loading, homologous series. )




*ANAL CONSUMERPROD uviS 2

An Introductory Experiment on Phosphates in Detergents
Mohrig, J R .
J Chem tduce 49 15 (1972)

Spec-20. Two methods: (1) vanadomolybdic, (2) molybdenum blue formation.

Reagents. ammontum molybdate and vanadate, 1-amino-2-naphthol-4-sulfonic
scid lan antifoaming agent)  Commercial detergents.

*ANAL INORG CORROSION QUAL REDOX 2

Additional Reactions of the Ferroxyl Indicator

Myers, R. T.; Falcone, R E.

J. Chem. Educ. 49 ,599 (1972)

Ferroxyl reagent = K3Fe(CNJ)6 * phenolphthalein in agar gel. There is
slow diffusion, allowing study of siow reactions by colors of zones and
changes with time. Articie describes simple iron corrosion study.

*ANAL BIOCHEM CHROMATOG |ONX NATPR@ PROJ TLC wuwviIsS 3

Laboratory Experiments Using Nicotine

Navari, R M.

J. Chem. Educ 51 ,748 (1974)

Determination of nicotine in tobacco, blood, and urine. Caution: blood
is an infection hazard, and pure nicotine is highly toxic and absorbs
through the skin. Detailed presentation.

*ANAL QUAL 2

Dodecyl Sodium Sulfate as a Reagent for the Detection of Potassium
Neman, R. L.

J. Chem. Educ. 44 ,479 (1967)

Potassium salt is sufficiently insoluble to be used as a qual. test
for potassium ion. Modified Group V scheme.

*ANAL PHARM TLC 4

The Thin-Layer Chromatography of Drugs: A Laborat'ory Experiment
Neman, R. L.

J Chem. Educ. 49 ,834 (1972)

Explicit procedure.  Methadone, morphine, barbituates analyzed by
silica ge) TLC.  Visualization by UV and spraying with iodoplatinate
and ammoniacal AgNO3. (Caution: storage hazard). Study questions.
Warning. controlied substances.

*ANAL ORG GC PHARM 3

Gas-Liquid Chromatography of Derivatized Barbiturates
Novotny, M.; Bartle, K. D.

J. Chem. Educ. 51 ,333 (1974)

Methylating agent: trimethylanilinium hydroxide. Hewlett-Packard ¥700/HC.
Caution: controlled substances.

*ANAL DRYLAB FLUOR INSTR QUANTUM 4

Quinine Fluorescence Spectra: A Dry-lab Spectral Analysis Experiment
O'Reilly, J. E.

J. Chem. Educ. 53 ,191 (1976)

Experiment consists in assigning the various peaks in the spectra to some
basic physical, chemical or instrumental cause. Students are provided with
excitation and emission spectra of quinine in dil. sulfuric acid.

*ANAL CONSUMERPROD FLUOR NATPROD 2

Fluorescent Experiments with Quinine

O'Reilly, J. E.

J. Chem. Educ. 52,610 (1975)

Spectrophotometer. Quinine in soft drinks, urine, etc. Straightforward.

*ANAL CONSUMERPROD IONSELECT 4

Determination of lodide in Milk with an lon Selective Electrode

O'Reilly, J. E.

J. Chem. Educ. 56 ,279 (1979)

Method of standard additions. Electrodes are slow to equilibrate at low
concentration.

*ANAL EDTA TITN UVIS 4

Automated Spectrophotometric Titrations

Olsen, E. D.; Foreback, C. C.

J. Chem. Educ. 49 ,206 (1972)

EDTA titration of Ba**, Cu**, Sb*3, Fe'3 to Eriochrome Black T with a
titrator made from a Spec-20, drop-counter and recorder.

*ANAL BIOCHEM IONX NATPROD QUAL WATERCHEM 2

Semi-micro lon-exchange in the Freshman Laboratory

Olson, M. V.; Crawford, J. M,

J. Chem. Educ. 52 ,546 (1975)

Biorad #731-1220 disposable columns (reusable). Blood, plasma, sea water,
std. quant. unkns. Caution: blood is an infection hazard.

ERIC =
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*ANAL APPARATUS ENVIRON GRAVIM uVvis 2

The Determination of Nitrogen Oxide and Particulates in Cigaret Smoke

A Student Laboratory € xperunent

Ondrus, M. G.

J Chem. Educ 56 ,551 (1979) -

Cigaret smoke is sampled using a membrane filter and large syringe.
Particulate; determined by increase in weight of filter; nitrogen oxides

by reaction with sulfanilic acid and N-{1-naphthyl)ethylenediamine forming
a pink color which can be determined spectrophotometrically. Spec-20.
Standard nitrite solution.

*ANAL GC QUANT 3 HAZARD

Quantitative Gas Chromatography Using Peak Heights and Relative
Response Factors: An Undergraduate Student Experiment

Pacer, R. A.

J Chem Educ 53 .592 (1976)

Toluene, benzene and p-xylene mixtures chromatographed under conditions
which give sharp, well-defined peaks, to determine relative response
factors. From this calibration, unknown mixtures may be analyzed.

% accuracy reported. HAZARD: avoid benzene.

*ANAL DISTRIB UViS 3

A Laboratory Experiment with Dyes to lliustrate Countercurrent Distribution
Padilla, B. A.;, Herran, J.

J Chem. Educ 39 ,539 (1962)

Countercurrent distribution illustrated with 6 separatory funnels, phenol
red and bromcresol green, water-1-butanol and sodium carbonate. Or with
29 funnels and colorimeter. ’

*ANAL PHYS APPARATUS BIOCHEM ENZYME KIN REDOX 4

Reaction Rate Analysis and instrumentation: An experiment for the
analyticsl laboratory

Pardue, H. L.; Burke, M. F.; Jones, D. O.

J. Chem. Educ. 44 ,684 (1967)

Determination of glucose by enzymatic oxidation yielding H202, which is
detd iodometrically. Requires special stirred cell and monitoring current
of rotating platinum electrode. Reader (DT) points out reaction is

RCHO * 02 * H20 = RCOOH * HI02

*ANAL DISTRIB 3 HAZARD

Cupferron as a Reagent in Quantitative Analysis

Parks, A. O.; DuBose, B.

J Chem. Educ 46 ,768 (1969)

Experiment devised before cupferron/CHCI3 extraction was known to be
a health hazard (carcinogen).

ERIC

Aruitoxt provided by Eic:

*ANAL [INORG QUAL REVIEW 2

Qualitative Test for Potassium Using Sodium Tetraphenyiboron

Paul, A. D.; Gibson, J. A., Jr.

J. Chem. Educ. 36 ,380 (1959)

Research report. The reagent is claimed to be superior to cobaltinitrite
for student use. 22 references.

*ANAL QUAL 2

Detection of Chloride lon in the Presence of Bromide, lodide, and
Thiocyanate lons :

Paul, A. D.; Gibson, J. A., Jr.

J. Chem. Educ. 42 ,440 (1965

Research report and development of a new method - Na2SO3 reduces Cu(il)
to Cull). This precipitates iodide and thiocyanate but not chloride.

*ANAL QUAL 2

Qualitative Analysis for Aluminum

Paul, A. D.; Gibson, J. A., Jr

J. Chem. Educ. 39 ,398 (1962) ,

Refined procedure using morin avoids interferences which are otherwise a
major problem. “Morin" is an organic pptng agent.

*ANAL ORG CONSUMERPROD GC NATPROD 3

The Fatty Acid Composition of Edible Oils and Fats: A Beginning GLC
Experiment

Pauison, D. R.; Sarento, J. R.; Forman, W. A.

J. Chem. Educ. 51 ,406 (1974)

Samples of C(17) to C(20) aliphatic acids co-injected as the methyl esters
(obtained by BF3-catalyzed transesterification) with methyl hepta-
decanoate. Caution: BF3 (toxic).

*ANAL ORG ASPIRIN PHARM TLC 3 HAZARD

TLC Detection of Caffeine in Commercial Products

Pavlik, J. w.

J. Chem. Educ. 50 ,134 (1973)

Silica gel TLC plates. 8 appropriate solvent systems. Anacin, APC,
Bufferin, Excedrin, Nodoz, etc. Hazard: avoid the use of benzene and
chloroform (carcinogens) even on a micro scale.

s o
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*ANAL ORG PREP UVIS 3

Two Nitrosophenol Reagents for tronli1) and Cobait.

Pesch. S M

J Chem Educ. 42 .437 {1965)

Dinitrosoresorcinol. sodium sulfonate and mitroso-4-chlororesorcinol are
prepared and used in colorimetric analysis  Good combination of
organic-analytical, simple preparation.

*ANAL UVIS 2

The Turbimetric Determination of Lead

Perkins, G.. Jr.. Wimberley, J W.. Lamb, J. F.; Maurer, L. E.

J Chem Educ. 38 ,358 (1961)

Spec-20 or Duboscq colorimeter. Rgnt: ammonium molybdate. Comparison
standard: thymol blue. Caution: lead is an embryotoxin.

*ANAL COMPUTER GC INSTR 4

On-Line Digital Computer Applications in Gas Chromatography: An

undergraduate analytical experiment

Perone. S. P.; Eggleston, J. F.

J Chem Educ. 48 .438 (1971)

Exercise In interfacing a computer with a3 gas chromatograph. Program
. in BASIC given.

A Spot Test for Cadmium
| Petroccione, J. F.
= J. Chem Educ. 35 ,402 (1958)
| Cd** can be detected in the ammoniacal solution with Titan Yellow. Cu**
‘ does not interfere. This test was developed for high school students.
HAZARD: avoid cadmium.

’ *ANAL INORG QUAL 1 HAZARD
|

*ANAL ORG PHYS KIN REDOX UVIS 4

Periodate Oxidation of Vicinali Hydroxyls. Applications to Student
Experiments

Pich, P. F., Somerville, R. L

J Chem. Educ. 54 .449 (1977)

Periodate oxidations may be casily followed (Spec 20} in that unreacted
periodate wiil rapidly bleach the violet compound ferrous 2,4,6-tri-2-
pPyridyl-s-triazine to a coloriess compound. Second order plots of two such
oxidations are given Other experiments are suggested.

ERIC i
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*ANAL COLUMNC GC TLC 3 HAZARD

Separation by Adsorption Chromatography: An experiment on a colorless
mixture

Pine, S. H.

J. Chem. Educ. 43 ,672 (1966)

Dry-pack column, TLC or GC to separate 1- phenylethanol and .acetophenone.
HAZARD: chloroform (carcinogen), avoidable.

*ANAL ORG FORENSIC GC tR NMR PREP SEQ 4

A Benzidine Rearrungement and the Detection of Trace Quantities of Blood. “
A Laboratory Experimant in Criminalistics.

Pinkus, J. L.; Goldman, L. S.

J. Chem. Educ. 54 310 (1977)

3,5,3',5'- tetramethylbenzudme prepared from 2,6- dtmethylamlmc in 3-step

synthcsu used as a reagent for blood, avoids carcinogenic compounds

Caution: blood is an infection hazard.

—

*ANAL ASPIRIN IONX PHARM UVIS 3

Quantitative Analysis of APC Tablets: An Easy Expcrim\e‘rifaf\ld,e&od Based on

the Use of lon-Exchange Resins. —
Pisani, G. F. \
J. Chem. Educ. 53 ,733 (1976)

Anion exchange resin will retain acetylsalicylic acid much more strongly
than phenacetin and caffeine. Fraction collector. UV-spectrophotometric
analysis of eluate fractions. '

*ANAL AA NATPROD 3 HAZARD

The Determination of Zinc in Hair Using Atomic Absorption Spectroscopy
Pomeroy, R. K.; Drikitis, N.; Koga, Y.

J. Chem. Educ. 52 ,544 (1975)

Netailed directions for sample preparation and atomic absorption spectro-
st9py. Hazard: org. sample (hair) decomposed in hot, conc. perchloric-
nitric acid mixture. Explosion hazard.

*ANAL INORG PAPERC 2 HAZARD

Paper Chromatography and Spot Tests: A useful combination of techniques
Poonia, N. S.

J. Chem. Educ. 43 ,423 (1966)

Radial disk paper chromatography of anions and cations. HAZARD:
chloroform in developing solvent is a carcinogen; replace.

.y
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*ANAL QUAL 3

Detection of lron with Salicyhinune

Poonia, N. S, Bakre, V P, Bal. M S

7 Chem Educ 44,483 (1967)

Spot test - improved sensitivity for both Felil) and Felill).

*ANAL QUAL 3

Spot Tests for Silver (1) and Manganese (1)
Poonia, N. S., Gupta, H. K. J.

J. Chem. Educ. 44 ,480 (1967)

Piperidine enhances formation of black or colored spot test from
diute manganese(li) and silver salt solutions.

*ANAL PAPERC QUAL 2

Miperidine- A Spot Reagent for Mn(tl)
Poorva, N. S, Gupta, H, K L.

J Chem. Educ. 42 ,438 (1965)
Spot tests on filter paper strips

*ANAL INORG QUAL 2

Separation and !dentification of Copper and Cadmium

Poonia, N. S.; Gupta, H K L.

J. Chem. Educ. 41 ,439 (1964)

3 semi-micro procedures for the quantitative wet separation of Cu and Cd
using crganic precipitating reagents. Hazard: Cd (toxic)

*ANAL POLYMER APPARATUS COMPUTER IR NOPROC 4

Laboratory Automation in the Undergraduate Curriculum:

Determination of polyethylene chain branching by computerized IR methods
Powers, D. E.; Harms, W. C.; Kalasinsky, V. F.

J. Chem. Educ. 56 ,128 (1979)

Computer-interfaced IR for analysis

*ANAL ORG ACBA ASPIRIN ELECTROANAL PHARM 2

Analysis of Aspirin: a Conductometric Titration

Proctor, J. S., Roberts, J. E.

J. Chem. Educ. 38 ,471 (1961)

Titn with std base assuming acetyisalicylic acid is total acid. Simple
conductance bridge Children’s aspirin, etc.

ERIC

Aruitoxt provided by Eic:

*ANAL INORG DEMO GRAVIM 3

Precipitation of Lead Chromate from Homogeneous Solution: A Lecture
Demonstration or a Laboratory Experiment

Ramette, R. W.

J. Chem. Educ. 49 ,270 (1972)

Chromate is generated by oxidation of Cr{ill) with bromate. Demo shows
slow pptn. yields filterable crystals, in contrast to simple mixing of
reactants. ’

*ANAL EDTA 4 HAZARD

EDTA Titration of Cadmium and Mercury: An Exercise in Logic.

Ramsay, C. G.

J. Chem. Educ. 54 ,714 (1977)

Cd** and Hg** can be determined by reacting with an excess of EDTA and
back-titrating with Zn*+. Experiment investigates use of masking reagents
to permit individual determination of these species. Optimum conditions
for masking are determined.

HAZARD: Cd** and Hg** solutions are toxic.

*ANAL EDTA REVIEW TECHNIQUE TITN 3

Chelon Approach to Analysis: ||, lllustrative experiments

Reilley, C.; Schmid, R. W.; Sadek,

J. Chem. Educ. 36 ,619 (1959)

14 experiments are described (in varying amounts of detail) for the )
determination of various metal ions by EDTA titration. Masking techniques
are described, and various methods of separation are employed before
titration. Details of solution preparation are given. There is sufficient
detail for an upperlevel undergraduate to perform the experiments, but not
for a freshman.

L

*ANAL NOPROC QuUAL 2

New Confirmatory Tests for Manganese, Antimony, Lead, Mercut:y, and Chromium
Rich, R. ’

J. Chem. Educ. 39 ,400 (1962) '
improvements or improved alternatives suggested.

*ANAL QUAL 2

The Cyanocobaltate Scheme of Qualitative Analysis

Rich, R. .
J. Chem. Educ. 39 ,403 (1962)

Novel scheme for Na, K, Mg, Ca, Sr, Ba, Ti, Cr, U, Mn, Fe, Co, Ni,

Cu, Ag, Zn, Cd, Hg, Al, Sn, Pb, Sb, Bi.




*ANAL IONX JUAL SOLUB 2

issolving Difficultly Soluble Salts with Cheiating lon Exchange

Resins

Rich, R

J. Chem Educ. 40 .414 (1963)

Research report Mix finely ground salt with resin (aq) and allow to stand.
Dissolving times (remarkably short) given for 12 common insol.saits, e.g.,
BasSO4.

*ANAL INORG QUAL 1 HAZARD

A. Laboratory Exercise Emphasizing Deductive Chemical Reasoning

Ricketts, J A

J Chem. Educ. 37 ,311 (1960}

Qual. techniques and logic exemplified with a simplified set of cations,

viz. siver(l). mercury(l). cadmium. aluminum. and barium. HAZARD: avoid
cadmium

*ANAL ACBA ELECTROCHEM ELECTRODE NOPROC PH 2

Acid-Base Titrations with the Tellurium Electrode

Ricketts. J. A.; Bowen. R E.

J Chem. Educ. 37 .473 (1960)

An experiment is described where the student simultaneously titrates an
acid with a base using 1) a tellurium-tellurium oxide slectrode and 2} an
ordinary glass electrode.

*ANAL ORG DEMO NATPROD TLC 1 2 HAZARD

Thin Layer Chromatographic Separation of Leaf Pigments: A rapid
demonstration

Roliins. C.

J. Chem. Educ. 40 .32 [(1963)

Quick. straightforward. See Anwar, M.H.. J. Chem. Educ. 40, 29(1963).
HAZARD  benzene (carcinogen). avoidable.

*ANAL ORG I1ONX ISOMERS UVIS 5

Separation of Bromoamline Isomers by Cation-Exchange Chromatography.
Romano. S J.

"J. Chem. Educ. 47 .478 (1970)

Sephadex C-25 CM. macro and micro columns, 10-mm flow cell.

Packing details but littie other procedure given.

-
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*ANAL ORG ASPIRIN FQRENS]C PHARM TLC 3

An Organic Chemistry Experiment for Forensic Science Majors

Rothchild, R. )

J. Chem. Educ. 56 ,757 (1979) . .
Extraction of components of over-the-counter analgesics and their safe TLC
analysis with non-carcinogenic solvents. Suggested procedure only. -

*ANAL INORG QUAL 2 HAZARD

Separating Copper from Cadmium Without Cyanide

Sanyal, S.

J. Chem. Educ. 36 ,387 (1959)

Short note. Sep'n is by extraction of Cd** from mixed sulfide ppt. with
dilute H2SO4. HAZARD: avoid cadmium.

*ANAL COLORIM ENVIRON TITN WATERCHEM 2

A Study of Water Pollution - An undergraduate laboratory experience.
Sarkis, V. D.

J. Chem. Educ. 51 ,745 (1974)

Hach (direct reading) colorimetric unit used for inorganic constitutents.
Based on American Public Health methods.

*ANAL ORG TITN 4

Periodate Cleavage of Glycols: A quantitative organic analysis experiment
Schenk, G. H.

J. Chem. Educ. 39 ,32 (1962)

Periodic acid is standardized with sodium arsenite - iodine. Extension:
study pH profile (time of reaction).

*ANAL COLUMNC COORD uVviIs 3

Column Chromatography and Spectrophotometry for Separating Two Cobalt
Complexes

Schmitt, D. L.; Jonassen, H. 8.

J. Chem. Educ. 46 ,47 (1969)

Small silica gel column. Elution with water separates (Co(NH3)5CI)CI2
and (Co(NH3)6)CI3, but not very well. Analysis by visible spect.

Refers earlier article on prepn. and spectroscopy. ‘

\);.;
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*ANAL APPARATUS DEMO PH TITN 2

Comparison of Strong Actd and weak Acid Titration Curves.

Schultr,  © W ; Spannuth, S L.

J Cher tduc 56,194, (1979)

Apparatus for plotting acid/base titration curves using readity available
lab equipment described.

*ANAL COORD ELECTROANAL KEQ STOICH 4

Stuichiometry and Formation Constant Determination

Schultz, F A.

J. Chem Educ 56 ,62 (1979)

Pb(}1)-oxalate forms two complexes, one soluble. Analysis of polaro-
graphic results is not simple.

*ANAL EIECTROCHEM ELECTRODE TITN 4

A Student Constructed Potentiometric Electrode and Semi-auto Titrator
System - C i B

Seemuth,. D. P, Hall, J L.; Robertson, ¥ A.: Huber, C. O.

J Chem Educ. 56 ,65 (1979)

Details of construction of lead-dioxide electrode given and its use in
acid-base titration described.

*ANAL INSTR TITN UVIS 3 4

Analysis of Tartar Emetic: A photometric titration

Sellers, D. E.; Tang, S. S. N.; VanAtta, R. E.

J Chem. Educ. 39 ,408 (1962)

KMnO4 titration with spectroscopic (colorimetric) endpoint. Samimicro
buret, stirred cell or manual stirring. Anal. of results of 23 expts.

*ANAL NATPROD PROJ REDOX 2 HAZARD

The Determination of lodide in Seaweed: A General Chemistry Research
Experience

Senyk, J. I.

J. Chem. Educ. 54 ,511 (1977)

A project to determine the best method of solution and titrimetric
determination of iodine in sea weed. All methods involve the oxidation of
1iodide to odine, extraction into chiloroform (HAZARD: carcinogen;
substitute dichloromethane) and subsequent titration with thiosuifate. For
very small classes.

\-
O Lle)d
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*ANAL ' DRYLAB iNSTR PROJ 4

Project Select: An assignment in instrument evaluation for undergraduate
analytical students .
Settle, F. A. .

J. Chem. Educ. 56 ,[411 (1979) . :
Hypothetical analytical situation as in a commercial analytical tab plus
manufacturers’ fiterature. Select instrument. Sample questions given.

*ANAL ORG ASPIRIN PH TITN 2

Potentiometric Titration of Aspirin in Ethanol

Shen, S. Y.; Gilman, A. J.

J. Chem. Educ. 42 ,540 (1965)

PH meter, titrant:_alcoholic KOH. Non-aqueous pot. tit'n with glass
electrode.

*ANAL COORD DEMO 1ONX PAPERC PROJ 2

lon-Exchange f;apers

Sherma, J. A.

J. Chem. Edug. 39 ,A83 (1962) :
Separation of iron(111) nitrate and cobalt{!l) chioride on ion exchange
paper. Others suggested.

*ANAL ACBA GRAVIM IONX STOICH TITN 2

The Stoichiometry of Hydrated Copper Sulfate: A general chemistry

laboratory experiment

Silber, H. B.

J.. Chem. Educ. 49 ,586 (1972)

Cu** by tit'n of H* released from ion-exchanger. SO4(=) as BaSO4. water
by difference. BaS0O4 weighed on dried filter paper.

¥

*ANAL ACBA GRAVIM |ONX PROJ STOICH TITN 4 >

The Analysis of an Unknown Lanthanide Salt: A set of analytical experiments
Silber, H. B.

J. Chem. Educ. 50,720 (1973)

Lat** by tit'n of H* released from ion-exchanger. La*** also gravimetric by
oxalate and volumetric as oxalate-permanganate titn. Student is issued an
unknown La(i}l) sait for total analysis. About 4 lab periods._,’

pe




*ANAL ORG TLC 3

Uetermining the Molecular Weight of Normal Fatty Acids by Thin Layer
Chrumotography

Singh. E J.. Zuspan, F P

J Chem. Educ 50 .625 (1973)

Silica gel Rf values of strasght-chain carboxylic acids are a ltnear

function of molecular weight  Visualization by spraying with dilute chromic
acid. Moving phase 1s water sat'd butanol. Caution. avod inhaling
chromic acid dust (causes severe lung danage).

*ANAL PAPERGC QUAL 2

The Paper Chromatographic Separation of the lons of Elements 26 Through 30:

A laboratory experiment

Skovlin. D. O.

J. Chem Educ. 48 .274 (1971)

Elements spotted as chlorides. Moviug phas. 2-butanone. Visualization
by spot reagents. Within capacity of many high school students.

*ANAL INORG COORD ELECTROANAL STOICH TITN UVIS 2

Composition of Metal Ammine lons

Slabaugh. W. H

J Chem Educ. 42 .470 (1965)

Short note. potenticmetric titration (Ag*). photometric titration (Cu**).
Metal ons are titrated with ag NH3. Caution: do not store Ag*-NH3 soins.

*ANAL APPARATUS ELECTROANAL 4

A Comprehensive Experiment in_Electroanalytical Chemistry

Simth., D. M.

J Chen.. Educ. 49 .87 (1972)

A modular electrochem unit incorporates a polarograph, potentiometer,

pH meter. chronopotentiometer, constant voltage supply, etc. One example
procedure in detail: coulometeic titration of As(111) with |-.

*ANAL ENVIRON REDOX TITN WATERCHEM 2 HAZARD

(hssolved Oxygen- A Relevant Experiment for the introductory
Laboratory

Stagg. W. R.

J Chem. Educ. 49 ,427 (1972)

02 from air absorbed 1n alkaline Mn(I1),; iodometric titration. HAZARD.
sodium azide. used to scavenge nitrite. ts toxic and a storage hazard.

ERIC
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*ANAL ACBA REDOX STOICH TITN 2

Writing @ Chemical Equation from Titration Data: Experiment for general
chemistry

State, H. M.

J. Chem. Educ. 39 ,297 (1962)

Analyzed solutions of NaOH and H3PO4 titrated to two different indicators
to allow students to find stoichiometric factors. Similarly, previously
analyzed soiution of aq. 12 titrated w. std thiosulfate to starch

endpoint. Minimai directions. .

*ANAL ORG TITN 3

Molecular Weight Determination of Aldehydes and Ketones:

A Quantitative Organic Experiment

Steinhaus, R. K.

J. Chem. Educ. 50 ,293 (1973)

Acid hydrolysis of semicarbazone gives semicarbazide. This can be
titrated with N-bromosuccinimide. Complete procedure given.

*ANAL AA ENVIRON 2

An Atomic Absorption Experiment for Environmental Chemistry
Stemporzewski, S. E.; Butler, R. A.; Barry, E. P.

J. Chem. Educ. 51 ,322 (1974)

Lead and zinc in street debris. Straightforward, full directions.

*ANAL APPARATUS CHROMATOG ENVIRON GC INSTR 4

Analysis of an Important Air Pollutant: Peroxyacetyl N trate

Stephens, E. R.; Price, M. A.

J. Chem. Educ. 50 ,351 (1973)

Electron -capture chromatography. Modified Perkin-Elmer 137B IR spectro-
photometer, UV source, electron-capture detector (incorporaiss a beta
beta generator).

*ANAL INORG QUAL soLuB 3

Separation of Arsenic and Copper in Qualitative Analysis

Stock, J. T.

J. Chem. Educ. 35 ,402 (1958)

Short note on the solubility of copper sulfide precipitate in ammonium
polysulfide reagent when arsenic is present.




ERI

Aruitoxt provided by Eic:

*ANAL (ONSELECT 4

The Response of a Sochum-lon Selective Electrode in

Acid and Alkaline Media

Stock, J. T.

J. Chem. Educ. 47 ,593 (1970)

Explicit procedure using sodium-ion selective electrode. Hydrogen ion
activity calculations.

*ANAL INORG QUAL 3

The Colorimetric Detection of Arsenic as Copper Arsenide

Stock, J T.; Garcia, L. M.

J. Chem. £duc. 35 ,401 (1958)

An improvement on the arsine test. Copper arsenide forms as a dark stain
when arsine comes into contact with paper wet with a copper solution.

*ANAL ORG PAPLRC 3 HAZARD

Diazonium Salts as Spot Test and Synthetic Reagents

Stone, D. B

J. Chem. Educ 48 ,413 (1971)

Paper chromatography of various phenols. Visualization by diazotized
p-nitroaniline. HAZARD: CHCI3 (carcinogen) used in dsveloping - use
a substitute. B

*ANAL ORG COLUMNC NATPROD PAPERC SEPARATION TLC 2 3

Modifications of Solution Chromatography illustrated With Chloroplast
Pigments

Strain, H. H.;, Sherma, J.

J Chem. Educ 46 ,476 (1969)

The definitive description of the refined techniques needed for good results
n extraction and chromatography of plant pigments.

*ANAL CHROMATOG COLUMNC HISTORIC 2 3

M. Twsett: "Absorption Analysis and Chromatographic Methods:
Application to the Chemistry of the Chlorophylls™

Strain, H H , Sherma, J.

J. Chem. Educ 44 .238 (1967)

Historic experiment. CaCO3 column, green leaves.

*ANAL QUAL TECHNIQUE 2

Improving the Potassium Fiame Test
Strong, F. C., Il

J. Chem. Educ. 46 ,178 (1969)
Simple modifications.

«

*ANAL COLUMNC CONSUMERPROD DISTRIE GC PESTICIDE TLC 4

An analytical procedure for the determination of pesticides in food.
Subach, D. J.; Bell, M. E. B.

J. Chem. Educ. 50 ,855 (1973)

Analysis for Chlordane, Endrin, Heptachlor, etc. in vegetable produce.
3-4 lab periods. Fiorisil column. CAUTION: pesticides - extr. toxic.

*ANAL ENVIRON NOPROC 2

Air Pollution Measurements in the Freshman Laboratory

Suplinkas, R. J.

J. Chem. Educ. 49 ,24 (1972)

To accompany a non-majors "chemistry and environment” course. Commercial
portable gas train.

*ANAL ORG TLC 3 HAZARD

A Spray Technique for the Prcparation of TLC Plates

Swaim, P. D.; Loyola, V. M.; Harlan, H. D.; Carlo, M. J.

J. Chem. Educ. 51,331 (1974)

Silica gel slurry sprayed on with Sears-Roebuck paint sprayer. Rf values
given for caffeine, etc. HAZARD: benzene (carcinogen), is avoidable.

*ANAL ELECTROCHEM KSp 2 3

Potentiometric Determination of Solubility Product Constants:

A laboratory experiment

Tackett, S. L.

J. Chem. Educ. 46 ,857 (1969)

Silver and calomel electrodes and standard Ag*, 8r-, |-, and CJ-
solutions required. Modification used at Stony Brook; works well.

*ANAL ELECTROANAL NOPROC STATISTICS TITN 4

Comparison of Endpoint Methods: A coulometric titration experiment.
Tackett, S. L. )

J. Chem. Educ. 49 ,52 (1972)

Oxidation of arsenite by electrolytically generated iodine, comparing
three endpoint methods: (1) starch, (2) potentiometric, (3)
amperometric. Statistics used in calibration of 1-mi pipets.

&5




*ANAL APPARATUS HANDICAPPED PH TITN 2

A pH Turation Apparatus for the Blind Student
Tallman, O ¢

J Chem. Educ 55 .605 (19/8)

Construction of the apparatus given

*ANAL AA APPARATUS 5 HAZARD

Determination of Mercury by a Simpie Atomic Absorption Method
Thistiethwaite, P. J.; Trease, M.

J Chem Educ 51 ,687 (1974)

Use of 'ultrav:olet shadow” of mercury to analyze for trace Hg in aq.
sol'ns. Apparatus design shown. Has not been used as a lab exercise.
See also Arganer,P.J).; White,C.E., J. Chem. Educ. 49, 27(1972).
Hazard: mercury vapor.

*ANAL ORG IUNX PAPERC 3 HAZARD

lon Exchange Paper Chromatography

Thomas, A T . Plilhps, J P.

J. Chem. Educ 38 ,406 (1961)

Arginine, tyrosine, leucine and aspartic acid separated on a cation-exchange
unpregnated paper, and on Whatman ¥4 filter paper. A ninhydrin dip was used
for visualization HAZARD: ninhydrin 1s a carcinogen.

*ANAL PREP UVIS 4

The Preparation of Barium Chloranilate

Thomas, E. B

J. Chem. Educ 36 ,383 (1959)

Preparation of a reagent for the colorimetric det’'n of sulfate from
chioroanilic acid and barium hydroxide. Straightforward.

*ANAL ORG ACBA TITN 4

Determination of Saponification Equivalents of Phenolic Esters

Tobey, S. W.; McGregor, S. D.; Cottrill, S. L.

J. Chem Educ 38 ,611 (1961)

Modification of an old procedure gives good results with phenolic esters.

*ANAL APPARATUS FORENSIC NOP’ 2C REDOX 2

Determination of Alcohol 1n Breath for Law Enforcement
Treptow, R S

J Chem Educ 51 .651 (1974)

Dichromate-photometric breath analyzer.

o NI,
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*ANAL AA ENVIRON 2

Roadside Salt Pollution and the Absorption Emission Spectra of Sodium.
a General Chemistry Experiment

Tripp, T. B.; Nadeau, J. L.

J. Chem. Educ. 51 ,130 (1974)

Analysis of soil samples and rock sait.

*ANAL ORG APPARATU3 GC INSTR 3

An Undergraduate Experiment in Gas Chromatography and C,H-Microanalysis
Tse, R. S,

J. Chem. Educ. 48 ,550 (1971)

Construction of apparatus for carbon (as CO2) and hydrogen (as H20) in
samples by combustion in a copper-copper oxide packed tube furnace followed
by gc (thermal conductivity).

*ANAL ORG QUAL 3 HAZARD

A Test for the Subclasses of Aliphatic Amines

Valentine, J. L.; Entriken, J. B.; Hanson, M. W.

J. Chem. Educ. 41 ,569 (1964)

Describes use of 3,3',5,5 -tetrabromophenolphthalein ethyl ester
(bromphthalein magenta E) as a qualitative reagent. HAZARD: CCl4

*ANAL ORG CONSUMERPROD DISTRIB UVIS 3

Ultraviolet Spectrophotometric Determination of Caffeine in Cola Drinks.
VanAtta, R. E. .

J. Chem. Educ. 56 ,666 (1979)

Caffeine is extracted from cola with dichloromethane. Standard caffeine
solution needed. Within capacity of most second-semester freshman.

*ANAL ACBA APPARATUS ELECTROCHEM INSTR 4

Precise Coulometric Titrations Based on Silver Coulometer Measurements
VanLente, K. A.; VanAtta, R. E.; Willard, H. H.

J. Chem. Educ. 36 ,576 (1959)

Research report. A new type of silver coulometer and a simpler apparatus
suitable for a laboratory experiment is described. No procedure.

*ANAL QUAL 2

A Spot Test Scheme for the identification of Metal lons
Vavoulis, A.

J. Chem. Educ. 39 ,395 (1962)

Spot tests (no new ones) Incorporated into a qual. scheme.

; g




*ANAL INORG IONX QUAL 2 HAZARD

lon Exchange Separation of Cadmium

Viek, M M Harms, L H

J Chem tduc 38 .414 (1961)

An i situ on exchange method which may be applicable to other species.
Dowex -1 HAZARD Cd** 1s a serious liver-kidney poison.

*ANAL INORG QUAL 2 HAZARD

A Non-Cyanide Separation of Copper from Cadmium

Waggoner, W .

J Chem Educ. 37 .411 (1960)

Thiocyanate 1on will precipitate Cd** fron acid solution, but will not
ppt Cu** HAZARD. avoid Cd*-.

*ANAL INORG  OR(G PAPERC QUAL 2

Experiments in Inorganic Paper Chromatography

Waiton, H. F

J Chem Educ 42 477 (1965)

Sensitive spot tests sllow det'n of uranium. copper, cobalt, nickel. Easy.

*ANAL INORG QUAL 3

The inclusion of Tungsten and Thallium in the Elementary Scheme of
Qualitative Analysis

Waters, K L., Brockman, C. J ; Waggoner, W. H.

J Chem Educ 34 .137 (1957) :
Explicit.  intended to enrich a classical qual. course. Ti(l) and W(VI)
ppt with the Group | cations. Ti(l) follows Pb(ll} through the classical
scheme; W(Vi) follows Ag(}). Ti(i) is separated as the chromate and d'td
as the todide. W(IV) is separated as the heteropoly phosphate and d'td as
tungstic acid-Basic Brown complex.

*ANAL QUAL 2

The identification of an Unknown Alloy: A first experiment in elementary
chemistry

Watson, N V

J Chem Educ 48 ,324 (1971)

Note reports successful use of a "guided tour” experiment to analyze
Mg-Al alloys using physical properties, acid solubility, and a limited
number of reagents as a first experiment.

ERIC

Aruitoxt provided by Eic:

*ANAL COMPLEXIM CONSUMERPROD EDTA 2

A Simple Titrimetric Determination of Lead in Gasoline

watt, S. L.; Martino, T. M.; Chamberlain, M. A.; Laswick, P. H.
J. Chem. Educ. 54 ,262 (1977)

One period, straightforward.

*ANAL INSTR UVIS 3

Dependence of the Beer-Lambert Absorption Law on Monochromatic Radiation:
An experiment in spectrophotometry
Wentworth, W. E.
J. Chem. Educ. 43 ,262 (1966)
Pr(*3) spectrum 420-620 nm has 4 absorptions of various 1/2 band widths.
Absorption measurements (Beckman DU) depend on whether a wide peak or
a sharp peak is measured.

3

*ANAL APPARATUS ENVIRON QUAL TECHNIQUE 2 3

Air Poliution Studies: The ring oven technique

West, P. W.; Sachdev, S. L.

J. Chem. Educ. 46 ,96 (1969)

Easily prepared apparatus used to obtain and analyze particulates.

*ANAL INORG QUAL REVIEW 3

Qualitative Analysis and Analytical Chemical Separations Without the

Use of Sulfides

West, P. W.; Vick, M. M.

J. Chem. Educ. 34 ,393 (1957)

Complete flow-charts, minimal procedures. Non-sulfide separations are
discussed. Groups are 1) chioride group, 2) basic benzoate, 3) fluoride,
4) hydroxide. 18 references.

*ANAL (INORG PREP TITN 4 HAZARD

Total Analysis of Tin Tetraiodide: A multipurpose experiment
Wheatland, D. A.

J. Chem. Educ. 50 ,854 (1973)

Prepn. by direct combmahon of elements (ref ). Comparison of four
titrimetric methods for chloride and four for tin. No procedure for
titrations. HAZARD: chloroform, carcinogen




*ANAL ACBA ELECTROANAL 3

Tris(hydroxymethyl)aminomethane as a Titrimetric Standard

whitehead T H

J Chem tduc 36,297 (1959)

Reagent named in title 1s now available 1 pure form (Certified Reagent
T-395) Potentiometric titration shows this reagent has only one stoichio-
metric point at pH 45

*ANAL QUAL 2 HAZARD

The Separation and Identification of Cadmium and Copper lons

Whitehead, T H , Hatcher, G. K

J. Chem. &duc. 39 .399 (1962)

A shorter procedure, avoiding cyanide, is the differential reduction
Cu(il) to Culi). and precipitation as cuprous acetylide. This is reported
to be shock sensitive when dry, but authors of article find the precipitate
i1s stable Avoid cadmium, acetylides.

*ANAL INORG  ORG PHYS INTEGR NOPROC RADIOCHEM 2

A New Freshman Chemistry Laboratory Program

Wiberley, S E£.. Richtol, H H. :

J Chein Educ 41 146 (1964)

Description of lab program, heaviliy oriented towards instrumentation,
Includes gc. tr. prep, sol'n equilib., phase equilib.,etc.

*ANAL INSTR PHOTO TECHNIQUE 3

An Experiment 1n Flame Photometry

witlard, H. H., Lente, K. A.; VanAtta, R. E.

J Chem Educ. 34,192 (1957)

Beckman B with flame attachment. Representative unknowns. Trace analysis:
Na(1), K{i), Ba(il), etc. Wave-lengths of measurement given.

*ANAL INORG QUAL 3 HAZARD

A Specific Qualitative Reagent for Copper

Wilhams, T. R, Burton, F,

J Chem Educ 38 ,413 (1961)

T sulfonamididine precipitates copper quantitatively over a wide pH range.
Cd** does not interfere. HAZARD: procedure was devised before Cde»,
thioacetamide were known to be dangerous.

ERIC

Aruitoxt provided by Eic:

*ANAL MICELLE QUAL 2-

The Use of Polyelectrolytes to Improve Qualitative Analysis Preparations
Wilthams, T. R.; Carter, R.

J. Chem. Educ. 41 ,442 (1964)

Modification of conventional qual. procedures incorporates flocculating
agents - makes separations cleaner, easier.

*ANAL INORG APPARATUS QUAL 2

A Gas Testing Device Using Liquids or Test Papers

Williams, T. R.; Stock, J. T.

J. Chem. Educ. 36 ,384 (1959)

Diagram is given for an inexpensive "gas testing device” for qual.
analysis.

*ANAL NOPROC REDOX STOICH TITN UVIS 2

A New Oxidation-Reduction Experiment

Williams, T. R.; Vandoren, J. D

J. Chem. Educ. 51 ,421 (1974)

Reduction of Ce(IV) by iodide. Calibration curve prepared and absorbance at
375 nm used to measure Ce(IV) before and after addition of measyred aliquot
of std. reductant. Stoichiometry of redox reaction then determined.

*ANAL PHYS IR TECHNIQUE 4

integrated Infrared Band Intensities: A physical chemistry experiment v
Wilson, H. W. i

J. Chem. Educ. 51 ,392 (1974)

CHCI3 at 1216 cm-l. Comparision of different n.athematical methods for

estimating area under the band.

*ANAL CHROMATOG CONSUMERPROD DEMO NATPROD 1 HAZARD

Chromatography on Chalk

Wollrab, A.

J. Chem. Educ. 52 ,809 (1975)

Easy demo using felt-tip markers, inks, extracts of flower petals, etc.,
and ordinary chalk. HAZARD (avoidable): benzene, carbon tet.

. -
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*ANAL ORAVIM SEMIQUANT STOICH 2 HAZARD

Determination of the Equivalent weight of Metals: A freshman research
project

wolthuts, E . DeVries, D , Poutsma, M.

J. Chem Educ 34 .133 (1957)

A weighed amount of Zn, Cd or Mn metal 135 dissolved in a weighed Erlenmeyer
flask containing 6M HC! and the resulting solution evaporated to dryness.

The flask * residue (assumed to be the anhydrous chioride) is then weighed.
Analysis of sources of error i1s given; student analyses show an average
error of approx. 0.25%. HAZARD: avoid cadmium.

*ANAL ACBA COMPUTER KEQ TITN 2

Automatic Titrimetry in Introductory College Chemistry

Zajicek, O. T.

J Chem Educ. 41 ,554 (1964)

Titr of unknown mixture of a strong and @ weak acid. Optional
data reductinon by computer. Requires a constant rate buret and a
recording pH meter.

~ty

ERIC .

Aruitoxt provided by Eic: N

*BIOCHEM ENZYME NATPROD PAPERC 2 HAZARD

Demonstration of Transketolase Activity in Plant Leaves. Synthesis
of L-Glucoheptulose.

Abernethy, J. L.

J. Chem. Educ. 42 ,286 (1965)

Mature plant leaves take L-arabinose from solution and enzymatically
form L-glucoheptulose. Identified by paper chromatography. Color
developed by orcinol in trichloroacetic -acid. HAZARD: trichloroacetic
acid gives seripus skin burns.

*BiOCHEM ORG CHIRAL ENZYME 3 HAZARD

Papain as an Enzyme Catalyst in Undergraduate Organic Chemistry
Abernethy, J. L.; Kientz, M.

J. Chem. Educ. 36 ,582 (1959)

Synthesis with aromatic amines or hydrazides and amino acids (hippuric,
carbobenzoxy-D,L-alanine). Enzyme activated with H2S. Stored under
refrigeration for long life. May include resolutior of D,L-alanine,
synthesis of substrates. Crude incubator. HAZARD: H2S - nerve toxin.

*BIOCHEM NUCL.ACID POLARIM 3

Optical Rotation and the DNA Helix-to-Coil Transition: An undergraduate
project

Baker, G. L.; Alden, M, E.

J. Chem. Educ. 51 ,591 (1974)

Optical rotation of DNA (purchased) solution measured with (filter:d)
yellow-green light at 30-100 deg. in apparatus constructed in labs.

*BIOCHEM PHYS ELECTROPHOR KIN VITAMIN 3

Paper Electrophoretic Study of Rates of Consecutive Reactions:

The Deamidation of Vitamin B-12 *

Barlow, G. H.

J..Chem, Educ. 38 ,37 (1961)

Hydrolysis with hydrochloric acid. Sampies taken at various times and
examined by paper electrophoresis.

>,
*BIGCHEM INORG KIN PORPHYRINS PREP PROJ 4 5

An Advanced Laboratory Experiment in Bicorganic Chemistry

Beckmann, B. A.; Buchman, A.; Pasternack, R. F.; Reinprecht, J. T.
J, Chem. Educ. 53 ,387 (1976)

Preparation of m- and p-phenyl substituted derivatives of alpha, beta,
gamma and delta-tetraphe sylporphine from pyrrole (lit. ref. given) zinc der-
ivatives and UV. Data for 12 compounds given. Kinetics of metal ion
insertion into tetrakis(4-N-methylpyridyl)porphine (prepared from tetra-
kis(4-pyridyl)porphine (synthesized or purchased).




*BIOCHEM PHYS ENZYME KIN uvIs 4

Alpha-Chymotrypsin: Enzyme concentration and kinetics

Bender, M. L.; Kezdy, F. J.; Wedler, F. C.

J. Chem. Educ. 44 ,84 (1967)

Hydrolysis of 4-nitrophenyl trimethylacetate catalyzed by alpha-
chymotrypsin in thermostatted cell followed by visible spectroscopy.

*BIOCHEM PHYS PH vVISC 3

Viscometric Determination of the isoelectric Point of a Protein
Benson, J. €.

J. Chem. Educ. 40 ,468 (1963)

Viscosity of gelatin solutions measured (Ostwald viscometer) as a
function of pH.

*BIOCHEM PHYS KIN MEMBRARE UVIS 3 4

Kinetics of Solute Permeability in Phospholipid Vesicles

Bittman, R.; Blau, L.

J. Chem. Educ. 53 ,259 (1976)

Liposomes prepared (not by students?) from phosphatidylcholines, some with
added cholesterol. Assay of non-electrolyte (eg glycol, thiourea) permea-
bility and of water permeability by absorbance at 600 nm. Can be combined
with series of expts. on egg-yolk lipids published earfier.

*BIOCHEM ENZYME 2 3

A Laboratory Demonstration of Blood Catalase
Blackwe'l, R. Q.; Fosdick, L. S. '
J. Chem. Educ. 32,588 (1955) ‘

Catalase in blood measured by temperature rise.in the decomposition of a
standard hydrogen peroxide solution. Simple apparatus.

*BIOCHEM IONX PAPERC RADIOCHEM SVEX TRACER UVIS 4

The Incorporation of Glucose into Chelidonic Acid: An experiment in
plant biochemistry

Bohm, B. A,

J. Chem. Educ. 43 ,539 (1966)

Incorporation of a precursor into a naturally-occuring molecule. C-14
labelled glucose is fed to a lily-of-the-valley plants. After metabolism,
plant tissue is extracted with boiling ethanol. Presence of chelidonic
acid (1) establ. by paper chromatog.; site of C~14 atoms in (1) est. by
cleavage of (1) with aq. Br2. Much manipulation.

ERIC

Aruitoxt provided by Eic:

*BIOCHEM ANAL PAPERC «

Descending Paper Chromatogruphy of Oligosaccharides: A Biochemistry
Laboratory Experiment . .

Borders, C. L., Jr.

J. Chem. Educ. 49 ,437 (1972)

Commercial chamber. Moving phase: ethyl acetate-pyridine-water.
Visualization by alkaline silver oxide spray. Rg (glucose) values for 12
di- and tri-saccharides.

*BIOCHEM TECHNIQUE uVvIS 4

A Sedimentation Experiment Using a Preparative Ultracentrifuge
Boudreau, R. E.; Heaney, A.; Weller, D. L.

J. Chem. Educ. 52 ,128 (1975) :

Devised for molecular biology course. illustrates use of ultracentrifuge
in isolating and purifying bacterial ribosomes, determining sedimentation
coefficients and subunit structure of 70-S ribosome, and role of
magnesium ion in associating of subunit:.

*BIOCHEM ANAL ENZYME KIiN wuvis 3

A Spectrometric Assay of Polyphenoloxidase Activity: A Special Project in

Enzyme Characterization.

Boyer, R. F.

J. Chem. Educ. 54 ,585 (1977)

Polyphenoloxidase (tyrosinase) iz extracted from food {potatoes) with a ,
phosphate buffer. Kinetics of hydroxylation of dihydroxyphenylalanine

measured by recording spectrophotometer at 475 nm (or spec 20).

Inhibition studies are suggested.

*BIOCHEM AFFC UVIS 4 HAZARD

The Separation of Chymotrypsin and Chymotrypsinogen:

An Affinity Chromatography Experiment for Biological Chemistry Students
Branchini, B.; Ziolkowski, R.

J. Chem. Educ. 56 ,281 (1979)

D-Tryptophan methyl ester was bound to CH-Sepharose 4-B by use of EDC,
(1-ethyl-3-dimethylaminopropyt)carbodiimide, (HAZARD), using wrist shaker.
Chymotrypsin and chymotrypsinogen separated by this column were assayed by
hydrolysis of glutaryl-L-phenylalanine para-nitroanilide.




*BIOCHEM TLC 3 HAZARD

Peptide Hydrolysis and Amino Acid Hydrolysis: A first year organic or
biochemistry experiment

Buchanan, D. N.; Kleinman, R. Ww.

J. Chem. Educ. 53 ,255 (1976)

HCI hydrolysis of glycyl-L-leucy!-L-tyrosine in sealed tube at 110 deg.,
developed in two different solvents. HAZARD: sealed tubes; internal
pressure.

*BIOCHEM ENZYME KIN UVIS 4

Biochemistry: Cholinesterase Kinetics
Carper, M, A.; Carper, R. W.

J. Chem. Educ. 50 ,599 (1973) .
Butyrylthiocholine iodide and acetylthiocholine iodide as substrates for
horse serum butyryl’ cholinesterase. Kinetics measured by thiocholine color
reaction with 5,5-djthio-bis-alpha-nitrobenzoate at 412 nm. Lineweaver-
Burke plots interpreted to give pK's for Es complex, free enzyme, free
substrate. !

*B|OCHEM COMPLEX ENZYME FLUOR POLARIM 5

Biochemistry Laboratory Experiment: Polarized Fluorescence

Carper, M. A.; Carper, W. R.

J. Chem. Educ. 45 ,662 (1968)

Detection of ternary complexes of enzyme (bovine glucose dehydrogenase),
dpn, and glucose and of inhibitor (pyridoxamine) by change in fluorescence
(spectrofiuarometer) and polarization (attached prisms).

*BIOCHEM ORG DISTRIB WATPROD PREP S-PARATION TLC 4

Pigments From Some Marine Specimens: The isolation and spectral
characterization of spiruchromes

Chang, C. W. J.; Moore, J. C.

J. Chem. Educ. 48 ,408 (1971)

Colored pigments in spines of sea urchins (gathered or purchased)
isolated by acid dissolution and extraction of lipids. Separation
on silica gel with plates deactivated by HCI.

*BIOCHEM ORG BACTERIA DEMO NATPROD 3

The Chemistry of Winemaking: An unique lecture demonstration

Church, L. B.

J. Chem. Educ. 49 ,174 (1972)

A year-long demo starting from grapes. Could be individual or group
experiment. Wine chemistry illustrates many complex reactions. Complete
procedure including when to file Form 1541 with the IRS.

ERIC

Aruitoxt provided by Eic:

*BIOCHEM ANAL PAPERC 3 HAZARD

Identification of Amino Acids in a Protein’ Hydrolysate by Paper
Chromatography

Clapp, L, B.; Hansch, C.

J. Chem. Educ. 37 ,293 (1960)

Amino acid standards. Ninhydrin, Rf values for 16 amino acids.

HAZARDS: Sulfuric acid and barium hydroxide reaction is exothermic and not
identified as:hazardous in article. Ninhydrin is a suspected carcinogen,

*BIOCHEM ORG CHIRAL ENZYME PREP RESOLUTION 4

Enzymatic Resolution: An organic-biochemical laboratory experiment
Clement, G. E,; Potter, R,

J. Chem. Educ. 48 ,695 (1971)

Alpha-chymotrypsin used to resolve DL-phenylalanine. Detailed
experimental directions. Useful for isolation of D-amino acids.

*BIOCHEM ANAL APPARATUS GC NATPROD 4

Gas Chromatographic Determination of Glutethimide in Biological Fluids:
An Analytical Chemistry Experiment

Cohen, J.'L,; Koda, R, T,

J. Chem, Educ., 51 ,133 (1974)

GC with flame ionization detector, glass column, centrifuge; aliquot mixer;
p-dimethylaminobenzaldehyde; blood; urine. Glutethimide is a
sedative-hypnotic drug. CAUTION: Blood is an infection hazard.

*BIOCHEM PHYS ENZYME IONSELECT KIN 4

Enzyme Activity and Inactivation

A Laboratory Experiment

Cowans, J. A,; Katz, S. A.

J, Chem. Educ, 42 ,553 (1965)

Ammonium ion selective electrode measures ammonia from urea hydrolysis by
urease; inhibition by copper(ll). pH meter and recorder.

*BIOCHEM ANAL ORG PAPERC 3 HAZARD

Chromatographic Separation and Identification of Amino Acids

Cunningham, B. A.

J. Chem. Educ. 48 ,275 (1971)

First-direction solvent: 1-butanol-MEK-H20. Second: 1-butanol-HOAc-H20.
Each requires 5 hours for 20 cm sheet. Color developing reagents:
ethanolic cyclohexylamine, ninhydrin. Hazard: Ninhydrin is a suspected
carcinogen.




ERI!

*BIOCHEM ANAL UVIS 3 HAZARD

Spectrophotometric Method for Determination of Glucose in Blood Serum: A
freshman lab. experiment for medically and biologically oriented students
Daines, T. L.; Morse, K. W. '

J. Chem. Educ. 53 ,126 (1976)

Blood serum of various concentrations of glucose treated with o-toluidine,
form blue-green complex, analysis at 635 nm. HAZARD: o-toluidine is
possible carcinogen.

*BIOCHEM ANAL ENZYME PAPERC QUAL 2

Demonstrating Enzymatic Hydrolysis of Glucosides by Paper Chromatography
Darling, S. F.

J. Chem. Educ. 38 ,503 (1961) .

Simple beta-glucosides are hydrolyzed by beta-glucosidase; the reaction is
followed with paper chromatography. Developing solution BuOH/pyridine/water
or EtOAc/HOAc/water. Visualization is w. silver nitrate spray.

3

*8I0CHEM ORG ENZYME INTEGR PH uvis 3

Preparation of Immobilized Enzymes, and Determination of their pH Activity
Profile. An Integrated Organic-Biology Experiment.

Dejong, P. J.; Kumler, P. L.

J. Chem. Educ. 51 ,200 (1974) .

Activated glass beads treated para-nitrobenzoyl chloride, reduced sodium
dithionite, diazotized. Phosphate-buffered trypsin is coupled, and
immobilized enzyme used to hydrolyze casein at varying pH.

Analysis by folin reagent in spec-20 at 660 nm.

*8I0CHEM ANAL DISTRIB GC PAPERC TLC 4

Analysis of Egg Lipids: A student project
DeKoning, A. J.

J. Chem. Educ. 51 ,48 (1974)

Lipids from egg yolk by chloroform extraction separated by solubility into
phospolipids and ron-phosphorylated. Phosphorus analysis by phosphomolybdic
acid and molybdenum blue, choline ethanolamine, serine and inositol by paper
chromatography. Phospholipids separated by tlc and phospholipids as methyl
esters by gc. >

*8IOCHEM ACBA ENZYME KIN - PH 3

The Enzyme Kinetics of Phospholipase: A student experiment

DeVine, J. E.; Toom, P. M.

J. Chem. Educ. 52 ,816 (1975)

Lyophilized snake venom hydrolysis of lecithin followed by pH change.
Kinetics used to find Km and Vmax. Additionally, effect of metal ions,
denaturation temperature can be studied.

Aruitoxt provided by Eic:

*BIOCHEM COLUMNC GC TECHNIQUE TLC 3 HAZARD

isolation and Characterization of Phosphatidyl Choline from Spinach
Leaves

Devor, K. A.

J. Chem. Educ. 56 ,758 (1979) - \

Straightforward. Designed to teach lab technique used in lipid
biochemistry. Three 3-hr periods. Fatty acid esters by GC,
phosphatidyl choline by silica gel TLC, extraction and chromatography
uses chloroform.

HAZARD: Chloroform: carcinogen, substitute.

*BIOCHEM ANAL GELC UVIS 4 HAZARD

Student Experiments on the Gel Filtration of Proteins

Dewhurst, F.

J. Chem. Educ. 46 ,864 (1969)

Hemoglobin (prepared from blood; Caution: infection hazard) and serum
solutions mixed, hemoglobin-haptoglobin complex separated on Sephadex,
measured by absorption at 415 nm. Also albumin with adsorbed bromphenol
bluc‘ separated from serum, measured at 605 nm. HAZARD: chloroform is a
carcinogen.

*BIOCHEM INORG PORPHYRINS PREP REVIEW 4

Metal-replaced Hemoproteins. A Review with Introductory Laboratory Prep-
aration of Cobalt Myoglobin

Dickinson, L. C.

J. Chem. Educ. 53 ,381 (1976)

Extensive discussion. Includes procedure for prep. of a cobalt protopor-
phyrin from human and sperm whale myoglobin. Demonstrates visible
spectral changes, oxygen reversibility and oxidation.

*BIOCHEM APPARATUS BACTERIA PREP 4

Preparation of the Proteins by Micro-Organisms: A laboratory experiment
Dieteren, H. M. L.; Schouteten, A. P. H.

J. Chem. Educ. 47 ,663 (1970)

Simple reactor described. Yeast grown in nutrient mix containing normat
alkanes at 30 deg., pH of 4.

*BIOCHEM DEMO PROJ UVIS 4

A Model Antigen-Antibody System for Classroom Use

Doyle, R. J.; Cronholm, L.

J. Chem. Educ. 46 ,868 (1969)

Concanavalin A from jack pine seeds as antibody, various polysaccharides
as antigens. A seriss of demonstrations (OK for student exp't) given in
outline form - more, and extensions, by references. Msasurements by
turbidimetry.




*BIOCHEM PHYS CHIRAL KIN NMR POLARIM 4

Applications of NMR to Biochemical Kinetics: A laboratory experiment

in physical biochemistry

Drake, E. N.; Brown, C. E.

J. Chem. Educ. 54 ,124 (1977)

Alpha and beta-D-glucose mutarotation separately studied by change in omr
integri.on of alpha and beta anomeric protons with time and by
polarimetry. Deuterium oxide (D20) solvent.

*BIOCHEM INORG NATPROD PORPHYRIN TLC uUVIS 2 3

The Chlorophylls: An experiment in bio-inorganic chemistry

Dujardin, E.; Laszlo, P.; Sacks,

J. Chem. Educ. 52 ,742 (1975)

Bean lsaves used as source of chlorophylls. Prepn of Zn(lt) and Cu(ll)
chiorophylls, porphin molecule. Identification by tic, uvis fiuorescence.
Discussion questions.

*BIOCHEM FLUOR UVIS 5

Interaction of a Naphthalene Dye with Apohemoglobin

Fancolli, T. M.; Russo, S. F.

J. Chem. Educ. 47 ,54 (1970)

Preparation of pure hemoglobin dissociation into heme and globin,
recombination, and formation and displacement of apchemoglobin-1-anilino-8-
sulfonic acid complex studied by uv and filter fluorometer.

*BIOCHEM COLORIM ENZYME KIN NATPROD SEPARATION 2 3

Tyrosinase: An introductory experiment with enzymes

Friedman, M. E.; Daron, H, H.

J. Chem. Educ. 54 ,256 (1977)

Tyrosinase is extracted from foods (potatoes, etc.) with a phosphate buffer,
and assayed colorimetrically by measuring the rate of conversion of
3,4-dihydroxyphenylalanine(DOPA) to DOPA-chrome.

*BIOCHEM ANAL DEMO ENZYME KIN uvIsS 3

A Demonstration of Enzyme Activity For The "Sceptical Chymist”

Fried, R.; Howse, M.

J. Chem. Educ. 48 ,847 (1971)

Acetylcholineesterase acts on acetylthiocholine (substrate) in the presence
of bis-dithionitrobenzoic acid (chromogen) to yield a yellow anion, which

is dialyzed away from enzyme substrate. Thus, reaction can be followed
colorimetrically.

R

ERIC
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*BIOCHEM PHYS INTEGR PROJ 3

Project-Oriented Physical Chemistry Experiments for Biologists: A

" Study of Bile Salts

Fung, B. M.; Williams, W.; Smith, R. L.

J. Chem. Educ. 55,198 (1978)

Bile saits used to emulsify fat, solubilize lecithin, fatty acid,
cholesterol. Surface tension and micelle formation, acidity, and rate of
hydrolysis (crude) also measured. Required: turbidimeter, colorimeter,
tensiometer, vapor pressure osmometer.

*BIOCHEM ANAL ELECTROPHOR 3 HAZARD

Student Experiment With Filter Paper Electrophoresis

Garvin, J. E.

J. Chem. Educ. 38 ,36 (1961)

Construct 30 volt apparatus, analyze amino acids. Must switch to low-
voltage isolation transformer with 24 volt secondary and general-purpose
silicon rectifier (IN4004 type). Lethali shock HAZARD with setup described.

*BIOCHEM ANAL TLC 3 HAZARD

Separation of Leucine and Isoleucine by Thin Layer Chromatography

Gatto, K. L.; Borders, C. L., Jr.

J. Chem. Educ. 47 ,840 (1970)

For routine analysis of amino acids. MEK-pyridine-water-HOAc. Visualization
by ninhydrin (suspected carcinogen).

*BIOCHEM BACTERIA PHARM RADIOCHEM TRACER 4

Biosynthesis of an Antibiotic: A C-14 tracer experiment

Glover, t. T.; Limbaugh, C. L.

J. Chem. Educ. 46 ,866 (1969)

Separate cultures of Aspergillus niveus are grown on media containing
1-%acetate and 2-%acetate. Citrinin isolated is degraded by base
hydrolysis and CO2 produced directly and by oxidation collected as
BaCO03 and counted Geiger or liq. scintillation. A relatively long and
slaborate experiments. Extensions.

*BIOCHEM ANAL PHARM SOLUB UVIS 3 4 HAZARD

Solubility Relationships of Drugs and their Metabolites

Goldsmith, R. H.

J. Chem. Educ. 51 ,272 (1974)

Salicylic acid-gentisic acid, and benzoic acid-hippuric acid systems
used as models to show lipophilic-hydrophilic behavior in drugs and
metabolites. FeCl3-color developer; quant. Spec-20. HAZARD: CHCI3,
used in extraction, is a carcinogen (avoidable). '

1.




*BIOCHEM ORG NATPROD NOPROC PROJ TLC 2 3 .

Natural Products: An Independent Study Project.

Griffin, R. W. .

J. Chem. Educ. 51 ,601 (1974)

Open-ended projects in extracting and classifying plant ajkaloids
terpenes, and flavenoids are briefly discussed.

*BIOCHEM ANAL UVIS 2 HAZARD

Serum Iron Determination: A sensitive colorimetric experiment

Harris, D. C.

J. Chem. Educ. 55 ,539 (1978)

Iron reduced (hydroxylamine) and then determined colorimetrically with
ferrozine. Ultraclean glass. HAZARD: equine or human blood samples
(infection hazard); trichloroacetic acid. Note: ferrozine is an
ultra-sensitive reagent for Fe(ll); avail. Sigma Chem. Corp.

*BIOCHEM APPARATUS ELECTROPHOR TECHNIQUE UVIS 4 5

Isoelectrical pH of Hemoglobin and Cytochrome C by Electrofocusing
Heaney, A.; Weller, D. L.

J. Chem. Educ. 47 ,724 (1970)

Technique experiment for advanced students on purification of proteins.

*BIOCHEM DIALYSIS EXCHANGE RADIOCHEM TRACER 4

A Laboratory Experument on Exchange and Binding of Ca-45 by Serum Proteins
Hein, R. E.; Clegg,

J. Chem. Educ. 33 320 (1956)

Ca-45 counted after dlalysls (with mild centrifuging) after equilibration

of Ca-45 with serum from chicken blood or bovine albumin.

*B|I0OCHEM PHYS ENZYME KIN UVis 2 3

The Hydrolysis of 4-Nitrophenyl Phosphate: A freshman class investigation
Hopkins, H. P., Jr.; Mather, J. H.

J. Chem. Educ. 49 ,126 (1972)

Hydrolysis measured colorimetrically, as function of pH, and in presence
of potato phosphatase, extracted from potatoes. Activation energies from
rate studies at 25 deg., 35 deg.

ERIC

Aruitoxt provided by Eic:

*BIOCHEM PHYS ENZYME KIN uvIiS 3

Two Convenient Spectrophotometric Enzyme Assays: A biochemistry experiment
in kinetics

Huribut, J. A.; Ball, T. N.; Pound, H. C.; Graves, J. L.

J. Chem. Edur. 50 149 (1973)

Alpha-chymotrypsin- catalyzed cleavage of N- glutaryl -1-phenylalanine-p-
nitroanilide followed directly (p-nitroaniline is yellow) or by conversion

of this produgt to an azo compound. Data used to calc. Km, Vmax, k2. Has
been used successfully as a demo at RPI.

*BIOCHEM PHYS ENZYME KIN 2

Enzyme Activity Expcrimenu Using a Simple Spectrophotometer

Hurlbut, J. A.; Kavianian, G R.; Lee, S. Y.; Nuttall, K. L.

Gentry, S. R.; Hanman,

J. Chem. Educ. ,442 (1977)

Alpha- chymotrypsm reacts with N-glutaryl-L-phenylalanine-p-nitroanilide to
produce p-nitroaniline, which is yellow. Hence the reaction may be followed
spectrophotometrically (Spec 20). Determination of temperature and pH
effects, Michaelis-Menton kinetics, competitive inhibition. Detailed.

*BIOCHEM ORG CLATH GC uvis 3

The Structure and Properties of Choleic Acids: A biologically oriented
experiment

Jesaitis, R. G.; Kran

J. Chem. Educ. 48 , 137 (1971)

Choleic acids are mclunon complexes of various organic compounds within
deoxycholic acid. List of appropriate guest molecules given. Analysis
by gc. Example procedure for the naphthalene complex.

*BIOCHEM PHOTO uUVIS 5

Action of Light upon the Visual Pigment Rhodopsin : An experiment in
biochemistry

Johnson, R. H.; Williams, T. P.

J. Chem. Educ. 47 ,736 (1970)

Technique experiment for advanced students. Cattle retina, dark room,
electronic flash unit (1) Isolation of rod outer segments. (ll) Bleaching
effectiveness studied by UV, using various filters, times and intensities.
Minimal procedure.

T,




*BIOCHEM PHYS ENZYME KIN UVIS 4

Two Spectrophotometric Experiments with Alpha-Chymotrypsin

Kantrowitz, E. R.; Eisele, G.

J. Chem. Educ. 52 ,410 (1975)

Mechanism of chymotrypsin catalysis (deacylation of N-trans-cinnamoyichymo-
trypsin in presence of proflavine) studied using double bsam spectrophoto-
meter at 444 nm at varous pH's. Activation of chymotrypsinogen in presence
of proflavine studied with Spectronic 20.

*BIOCHEM PHYS PORPHYRIN PROJ 3 4

A Study of Hemoglobin and its Subunits

Kaplan, L. J.

J. Chem. Educ. 53 ,64 (1976)

Many properties including end group analysis of subunits studied in
project typs experiments. Procedures by refsrence and by request.
Techniques include electrophoresis, enzyme studies, gel and ion-
exchange chromatography, viscosity, etc.

*BIOCHEM DIALYSIS MEMBRANE RADIOCHEM 4 5

Equilibrium Dialysis : A laboratory experiment

Katz, S. A.; Parfitt, C.; Purdy, R.

J. Chem. Educ. 47 ,721 (1970)

Study of the binding of Hg(ll) to human serum albumin. Special dialysis
cells. Radiometric assay for Hg.

*BJOCHEM ANAL RADIOCHEM TECHNIQUE TRACER 5 HAZARD

A Laboratory Introduction to Competitive Protein Binding and
Radioimmunoassay

Kohl, H. H.; Wheatley, W. B.

J. Chem. Educ. 55 ,612 (1978)

Exp’t designed to measure level of cortisol in serum or plasma. Liqg.
scintillation counter, centrifuge, incubator. Warning: blood is an
infection hazard. HAZARDS: tritium requires unusual handling and safety
precautions; benzene, carcinogen, substitute another solvent.

*BIOCHEM ORG PHARM PREP 3

A Multidimensional Experiment: Synthesis of a Suifa Drug and its Use as
a Chemotherapeutic Agent

Krantz, A.; Jesaiis, R. G.

J. Chem Educ. 50 ,76 (1973)

Preparation of suifanilamide or sulfathiazole (references given) and
testing on bacterial cultures (no reference given).

ERIC L
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*BJOCHEM ORG BACTERIA GC INTEGR 3

Microbial Oxidation of Alkenes: An integrated organic-biology sxperiment
Kumler, P. L.; Dedong, P. J.

J. Chem. Educ. 52 ,475 (1975)

Culture of p~oloovoran| used to epoxidize 1-alkenes: extraction and
analysis. Shaking incubation. Epoxide content by GC.

*BIOCHEM DIALYSIS GELC IONX uVIS 3

The Purification of Cytochrome C from Bakers Yeast: An undergraduate
laboratory experiment in biochemistry

Lambeth, D. O.

J. Chem. Educ. 56 ,270 (1979)

Cell lysis (on pH change, oxidation) is followsed by ion sxchange,
dialysis, uv spectrometry, gel chromatography. Useful for large classes.

*BIOCHEM COLUMNC RADIOCHEM TRACER 4

Insulin Mediated C-14 -Glucose Incorporation into Adipose Tissue: An
undergraduate biochemistry expsriment

Landman, A. D.; Eskin, N. A. M.

J. Chem. Educ. 52 ,479 (1975)

Adipose tissus from ucrlfmd rat incubated with C-14 -glucose and
insufin in shaking bath, homogenized (high speed, motor), extracted,
fractionated (column chromatog) and scintillation counted.

*BIOCHEM AFFC RADIOCHEM TECHNIQUE TRACER 4

The Binding of Biotin to Sepharose-Avidin Column: Demonstration of the
Affinity Chromatography Technique

Landman, A. D.; Landman, N. N.

J. Chem. Educ. §3 ,591 (1976)

Hemoglobin, riboflavin and the dye hydroxynobonzolc acid (HABA) are sluted
sequentiaily through the sepharose-avidin column with a bicarbonate buffer.
This can be followed visually. HABA binds to the attached avidin
stoichiometrically. C-14 labelled biotin releases the dys from the column.

The biotin is released with guanidine-HCI and the labelled biotin counted

by liquid scintillation.

*BIOCHEM AUTORAD NATPROD PAPERC PROJ RADIOCHEM TRACER 4

Sucrose-C-14 Synthesis in Castor Bean Endosperm Tissus: A tracer experiment
Larson, L. A,

J. Chem. Educ. 43 ,322 (1966)

Acetate-2 labelled (C-14) incorporated by tissue slices. Exp‘t follows
metabolism of fats in endosjerm tissue of germinating castor beans.
Radioautography for sugars and amino acids. Assay by Warburg manometer-
CO2 or by BaCO3 and end-window Geiger counter. Suitable for a project.

10,




*BIOCHEM ANAL DEMO ELECTROPHOR ENZYME 2

The Electrophoresis of Indicators: An analogy to isoenzyme separation
Lavailee, D. K.; Daugherty, N. A .
J Chem. Educ. 56 ,353 (1979)

Demonstration using crude paper electrophoresis.

*BIOCHEM ANAL ORG AFFC CATALYSIS INTEGR PHOT? REDOX TLC 4

Photgoxidation of Methionine: An Integrated Organic-Analytical-Biochem-
1stry Laboratory Experiment “
Lewis, C.; Scouten, W. H.

J. Chem. Educ. 53 ,395 (1976) .
Methionine is photooxidized to methionine sulfoxide in the presence of
immobilized methylene blue.. (1) Porous silica glass beads are activated
using germania glycidoxypropyltrimethylsilane .and P-nitrophenone. (2) p-
nitro groups are reduced and diazotized. (3) Methylene blue is coupled to
the glass. (4) Methionine is photooxidized with the treated glass as the
catalyst. (5) TLC used to determine extent of oxidation.

s

“*BIOCHEM JONX RADIOCHEM TRACER 4

Isolation and Characterization of Radiocactive Adenosinetriphosphate
from Mouse Muscle o

Lionette, F.; Pastore, E.

J. Chem. Educ. 36 ,612 (1959)

Research report which might form the basis of a laboratory experiment.
Six to eight aduit mice were injected w. approx. 100 microcuries of

P-32 as the sodium dihydrogen phosphate. The procedure for recovering
the P-32 as ATP from the muscle is described in detail.

*BIOCHEM ENZYME KIN UVIS 4

Cy(opkiesm-Parhcle Linked Enzyme Reaction: A laboratory exercise
Litwak, . .

J. Chem. Educ. 35 ,358 (1958)

Standard biochemical faboratory apparatus. Xanthine oxidase, which
catalyzes the oxidation of xanthine to uric acid, and uricase, which
catalyzes the oxidation of yric acid to allsntoin are studied as a linked-
enzyme system. The rate of disappearance of the substrate is followed
colorimetrically.

‘

*BIOCHEM ANAL IR NATPROD PAPERC 3

Chemistry of an Insect Wing

McCullough, T,

J. Chem.. Educ. 50 ,101 (1973) ' i
Open -ended. experiment begins with measuring IR spectrum of a clean, dry
" insect wing. Then HCI digestion, TLC, extraction, etc. This is a
"first” experiment. Outline only. -

RIC - . . _lﬂ:a . .

R A1 ext provided by ERiC

*BIOCHEM INORG DIALYSIS ENZYME PREP UVIS 4 HAZARD

Carbonic Anhydrase and Metalloderivatives. A Bioinorganic Study.
McQuate, R. S.

J. Chem. Educ. 54 ,645 (1977)

Bovine carbonic anhydrase is converted to apocarbonic anhydrase by
dialysis to remove Zn(!l). Special precautions to remove contaminating
metal jons. Spectrophotometric analysis. Two hundred thirty non-
metalloderivatives prepared and analyzed by enzyme catalysis of p-
nitrophenylacetate to (yellow) p-nitrophenolate. Several weeks work.
Hazard: CCl4 is a circinogen; substitute.

*BIOCHEM INORG PHYS ENZYME KIN UVIS 4

Kinetics of Formation of Cobalt(11)- and Nickel(11} Carbonic Anhydrase
McQuate, R. S.; Reardon, J. E,

J. Chem. Educ. 55,607 (1978)

Apocarbonic anhydrase (preparation fron: referencig) rate of formation of
Col(Il) and Ni(11) complexes assayed uvis by activity in hydrolysis of
p-nitrophenyl acetate.

*BIOCHEM ENZYME GELC KIN UVIS 3

Isolation of Yeast Invertase by Sephadex Gel Chromatography: A
biochemistry laboratory experiment ’

Melius, P. !

J. Chem. Educ. 48 ,765 (1971)

T Chromatographic fractions analyzed for invertase activity by sucrose

hydrolysis and 3,5-dinitrosalicylate reagent and for total protein by
method referenced. Specific activity, and by further experiments not
detailed, enzyme kinetics can be developed.

[y

*BIOCHEM ENZYME KIN UVIS 4

Activation Energies for a Base-Catalyzed and Enzyme-Catalyzed Reaction
Milter, J. F.; Cory, J. G. .

J. Chem. Educ. 48 ,475 (191) -
Hydrolysis of p-nitrophenyl phosphate catalyzed by (1) base (TRIS buffer),
and (2) alkaline phosphatase as a function of temperature Reaction

followed by growth of yellow color of p-nitrophenol. (410 nm) Activation
energies are very different.




ERI!

*BIOCHEM ANAL ELECTROPHOR 4

. i
Determination of the Molecular Weight and SubBunit Stoichiometry of a
Protein: A bicchenmistry laboratory experiment
Moe, O. A. Jr.; Smth, G. “
J. Chem. Educ. 54 ,392 (1977)
Hemoglobin, variously crosslinked with dimethylsuherimidate (prepn. from
suberonitrile given) in electrophoresis on polyacrylamide gel. Requires
standard molecular weight proteins, Brilhant Blue R, 2-mercaptoethanol.

*BJOCHEM ORG CONSUMERPROD ENZYME POLARIM -PREP PROJ RESOLUTION 3

An Enzyme-Catalyzed Resolution of Amino Acids

Mohrig, J. R. .; Shapiro, S. M. .

J. Chem. Educ. 53 ,586 (1976)

Commercial papain is a catalyst for the stereospecific formation of an
insoluble anilide from a racemic benzoylamino acid, prepared from an amino
acid and benzoy! chloride. Detailed procedure given. Three lab periods.
Extensions (projects) suggested.

*BiOCHEM ANAL ORG PHARM TECHNIQUE 3

A Biologically Based Evaluation of Sulfanilamide Purity: A Biological
Extension of a Standard Organic Sequential Synthesis

Nelson, G. L.; Buongiorno, P. A .

J. Chem. Educ. 52 ,676 (1975)

Biochem assay. Nutrient-agar plate inncculated w. Staph. aureus and
incubated. Student products tested for anti-bacterial action. Control:
reagent-grade sulfanilamide.

*BIOCHEM PHYS ENZYME KIN wvIs 4

Kinetics of Carboxyiesterase

Nichols, C. S.; Cromartie, T. H.

J. Chem. Educ. 56 ,832. (1979)

Effects of various factors including bis(p-nitrophenyi)phosphate,
inactivator, on the rate of hydrolysis of p-nitrophenyl acetate by
carboxyiesterase. Recording spectrophotometer (400 nm).

*BIOCHEM PHYS ENZYME KIN UVIS 3

A Kinetic Investigation of an Enzyme-cataiyzed Reaction

Nigh, W. G.

J. Chem. Educ. 53 ,666 (1976)

Fumarase (commercial) catalyzes the interconversion of fumaric acid with
L-mahic acid under neutral conditions without the need of cofactors.
Forward and reverse reactions followed on a recording spectrophntometer.
Data for 10 fumerase substrates given. Extensions suggested.

e
et
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Aruitoxt provided by Eic: .

*BIOCHEM PHYS CATALYSIS DEMO ENZYME KIN 3 4

Lecture Demonstrations in Kinetics . elevant to the Biology Student
Pederson, D. M.

J. Chem. Educ. 71 ,268 (1974)

Enzyme-catalyzed hydrolysis of o-nitrophenol-(beta)-d-galactopyranoside by
beta-galactosidase, followed (Spec 20) by appearance of yellow color of
o-nitrophenol. Effect of temperature, substrate conc., mercury.

*BIOCHEM ENZYME MEMBRANE RADIOCHEM TRACER TRANSPORT 3 HAZARD

Active Transport of Sodium lons Across Frog Skin

Quinney, P. R.; Swartz, H. A.

J. Chem. Educ. 41 ,159 (1964)

Na-22 chloride (end window counter) used to measure sodium ion transport.
Effect of conc. gradient, lack of oxygen, cyanide icn measured. Not
difficult. Hazard: cyanides

*BIOCHEM ENZYME KIN 2

Bromolain: Experiments illustrating proteolytic enzyme action

Reigh, D. L.

J. Chem. Educ. 53 ,386 (1976)

Effects on gelation of Jello of the enzyme bromolain obtained from fresh
pineapple. Requires centrifuging. Also effect of heat, cold, pH, heavy
metal ion and sutfhydryl inhibitors. Extension to other enzymes
suggested.

*BIOCHEM DIALYSIS ENZYME EXOBIO KIN UviS 3

Thermal Proteinoids: A project in molecular evolution for the
undergraduate biochemistry laboratory

Rhodes, G. W.; Flurkey, W. H.; Shipley, R. M.

J. Chem. Educ. 52 ,197 (1975)

Proteinoides from amino acid (16 neutral and basic plus aspartic and
glutamic) at 170-180 degrees, dialyzed, and activity (hydrolysis of
paranitrophenyl acetate) compared with that of chymotrypsin.

*BIOCHEM ELECTROPHOR ENZYME 3

Polyacrylamide Gel Electrophoresis of Yeast Invertase: A Ebiochemistry
laboratory experiment

, Roberts, C. A.; Jones, C.; Spencer, E. J.; Bowman, G. C.: Blackman, D.

J. Chem. Educ. 53 ,62 (1976)

Yeast invertase purification on sephadex or biogel described separately

is followed by gel electrophoresis of crude and partially purified
matsrials. Assay by hydrolysis of sucrose acetate and color reaction with
3,5-dinitrosalicylate.

1t..
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~R10CHEM ENZYME KIN UVIS 3

The Mechanism of Action of Salivary Amyiase: A simple undergraduate
experiment

Rungrruangsak, K.; Panijpan, B.

J. Chem. Educ. 56 ,423 (1979)

Saliva hydrolysis of potato starch solution foliowed by reaction of
maltose with dinitrosalicylic acid. Kinetic$ used to establish mechanism.

*BIOCHEM ANAL ENZYME FLUOR 4

Two Fluorescence Experiments

Russo, S. F.

J. Chem. Educ. 46 ,374 (1969)

Fluorescence quantum yield of unknown (fluorescein) by comparison with
fluorescence excitation spectrum of quinine. Fluorescence labeling of
protein uses 2-p-toluidinylnaphthalene-6-sulfonate and chymotrypsin.

*BIOCHEM ENZYME KIN wvIS 3

The Activity of Trypsin

Russo, S. F.; Holzman, T.

J. Chem. Educ. 54 ,60 (1977)

Trypsin activity measured by hydrolysis of methylated casein. Rates used
to calculate specific, molar, and catalytic center activity.
Trinitrobenzenesulfonic acid.

*BIOCHEM DEMO PORPHYRIN wUuvis 2

Hemoglobin: Isolation and chemical properties

Russo, S. F.; Sorstokke, R. B.

J. Chem. Educ. 50 ,347 (1973)

Oxyhemoglobin solution isolated from lysed blood cells, visible spectrum
examined after reaction with ferrous sulfate, ferricyanide, nitrite, and
PH variation.

*BIOCHEM PHYS ENZYME KIN UVIS 4 HAZARD

Oetermination of Rate Constants for Ouabain Inhibition of Adenosine
Triphosphatase: An undergraduate biological chemistry laboratory experiment
Sall, E.; Givens, C. D.; Taylor, R. P.; Grisham, C. M.

J. Chem. Educ. 55 ,122 (1978)

ATP-ase (from sheep kidney), activity measured uvis by NAD* produced in
coupled enzyme reactions of pyruvate kinase and lactate dehydrogenase.
HAZARD: ouabain is an extremely toxic heart and nervous system poison.

ERIC L
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*BIOCHEM APPARATUS COMPUTER KEQ PORPHYRIN ULVIS 5

Demonstration of Allosteric Behavior: The hemoglobin-oxygen system
Sawyer, W. H.

J. Chem. Educ. 49 ,777 (1972)

Diagram of a simple apparatus for equilibrating hemoglobin with known
partial pressures of oxygen (tonometer). Evans Electroselenium
Colorimeter, 600 nm filter. The point of the experiment js to demonstrate
allosteric characteristics and the effect of modifiers such as protons and
organic phosphates. Thermodynamic interpretation allows computer
simulation of binding phenomenon.

*BIOCHEM ELECTROPHOR EXOBIO PAPERC 3

A Biochemistry Laboratory Experiment

Scher, |.; Walsh, E.; Kadis, 8.

J. Chem. Educ. 38 ,632 (1961)

Miller experiment. Amino acids from electric discharge in natural gas.
Special glass apparatus.

*BIOCHEM ANAL FLUOR NATPROD VITAMIN 3

Excretion of Ingested Ascorbic Acid: An easy interesting undergraduate
experiment

Sirota, G. R.; Macinnis, W. K.; Rasmussen, P. W.

J. Chem. Educ. 56 ,421 (1979)

React o-phenylenediamine, measure filter fluorometer.

*BIOCHEM NOPROC PORPHYRIN PROJ 5

Hemoglobin as a System for Laboratory Study

Splittgerber, A. G.

J. Chem. Educ. 51 ,402 (1974)

Centrifuging, lysis, dialysis gives stock hemoglobin solution. Use for pH
titrations, viscosity, electrophoresis, tyrosine and tryptophan analysis

(uvis), paper and column chromatography, oxygen binding by Warburg, magnetic
susceptibility, molecular weight by iron analysis, kinetics of autoxidation

to methemuglobin.

*BIOCHEM PHYS AFFC KIN uwvis 3

The Kinetics and Inhibition of the Enzyme Methemogiobin Reductase: A
biochemistry experiment

Splittgerber, A. G.; Mitchell, K.; Puffer, G. D. M.; Blomquist, K.

J. Chem. Educ. 52 ,680 (1975)

Washed (centrifuge) red blood cells lysed in water. Crude enzyme on DEAE
cellulose, extracted, assayed by reduction of 2,€-dichlorophenol indophenol
in presence of NADH. Kinetics studied also with salicylate inhibition.
Michaelis-Menton kinetics. For DEAE cellulose, ref. J. Biol. Chem (1962).




*BIOCHEM PHYS APPARATUS NUCL.ACID UVIS 3

The Helix-Coil Transition of DNA: Observed With an Inexpensive UV
Photometer

Steinert, R.; Hudson, .

J. Chem. Educ. 30 ,129 (1973)

DNA in random col absorbs approx. 40% more intensely than in double helix
at 260 nm. Increase usually occurs 60-100 deg. C. Expt. requires UV
photometer with var. temp. cell - design given. Calf thymus DNA.

*BIOCHEM EXOBIO 2 3

A "Primordial Biogenesis” Experiment

Steinman, G.; Smith, A. E.

J. Chem. Educ. 45 ,555 (1968)

Formaldehyde and ammonium thiocyanate react to form dynamic microscopic
bodies, by incubation or UV irradiation. Elements of structure. Little
explanation.

*BIOCHEM PHYS KEQ KIN UViIS VITAMIN 3

Thermodynamics and Kinetics of Ligand Binding to Vitamin Bl2a: A
laboratory experiment

Sweigart, D. A.

J. Chem. Educ. 52 ,126 (1975)

Keq for Vitamin B12a reaction with SCN measured uvis. Also rate constants
measured by stopped flow used to calculate Keq.

*BIOCHEM DEMO ENZYME 4

A Simple Method for Demonstrating an Enzymatic Reaction

Tang, C. S.

J. Chem. Educ. 47 ,692 (1970)

Papaya seeds. Caution: taste test, probably OK as a demo well away from the
lab, but be sure of the origin of seeds.

*BJOCHEM ANAL CHROMATOG ENZYME TLC ULVIS 3

Enzymatic and Colorimetric Determination of Total Serum Cholesterol:

An undergraduate biochemistry laboratory experiment

Taylor, R. P.; Brocco'i, A. V.; Grisham, C. M.

J. Chem. Educ. 55 ,63 (1978)

Biood serum incubated with mixed enzymes (cholesterol ester hydrolase,
cholesterol oxidase, peroxidase) and phenol and 4-aminoantipyrene. Optical
density at 500 nm measured (standardized with cholestercl). Alternative:
serum plus Liebermann-Burchard reagent, optical density at 625 nm. Enzyme
assay products examined with tlc.

ERIC !

Aruitoxt provided by Eic:

*BIOCHEM AFFC ELECTROPHOR ENZYME KIN NOPROC TECHNIQUE UVIS 4

Affinity Chromatography of Lactate Dehydrogenase: A biochemistry
experiment

Taylor, S. S.; Dixon,

J. Chem, Educ. 55 675 (1978)

AMP-sepharose prepared or available commercially used to isolate a family

of enzymes (dehydrogenases), separated from beef heart or rabbit muscle.
Separation of lactate dehydrogenase by elution with NADH-pyruvate adduct.
Enzyme assay by NADH oxidation (uvis) in presence of pyruvate. Molecular
weight by gel electrophoresis or sephadex column chromatog. Kinetics and
electrophoresis to distinguish isoenzymes.

*BIOCHEM ANAL PHYS ENZYME KIiN uvis 3

Determination of Glucose: A kinetics experiment for the analytical course
Toren, E. C., Jr.

J. Chem. Educ. 172 (1967)

Glucose oxidase, followed by horseradish peroxidase-o-dianisidine reaction
used for kinetic data; two methods of analyzing data give glucose
concentration.

*BIOCHEM ORG BACTERIA ENZYME INTEGR PHARM PREP TLC 3

The Microbial Hydroxylation of Progesterone: An organic-biological
experiment involving a reaction important to the pharmaceutical industry
Volker, E. J.

J. Chem. Educ. 54 ,65 (1977)

Culture of Rhizopus nigricans hydroxylates 10-100 mg of progesterone,
determined by tic or recrystallization and ir, requires autoclave shaker.

*BIOCHEM ORG BACTERIA CHIRAL POLARIM PREP 3

The Microbial Conversion of D-Sorbitol to L-Sorbose: An interdisciplinary
experiment ||Iustrat|ng an industrial process

Volker, E. J.; Shultz, C.

J. Chem. Educ 55 ,673 (1978)

Acetobacter suboxydans culture used to oxidize D-sorbitol. Aliquots
withdrawn for polarimetry.

*BIOCHEM ANAL ACBA NMR TITN 4

Titration of Alanine Monitored by NMR Spectroscopy:

A Biochemistry Laboratory Experiment

Waller, F. J.; Hartman, 1. S.; Kwong, S. T.

J. Chem. Educ. 54 ,447 (1977)

Simultaneous monitoring of pH and NMR proton shifts during the acid-base
titration of alpha- and beta-alanine. Calculation of pK(NH3*) values.

1ty




*BIOCHEM COLUMNC ENZYME GC TLC 3 HAZARD

tgg Yolk Lecithin A biochemical laboratory project

White, B J.; Tupton, C L., Dressei, M.

J Chem. Educ. 5% ,533 (1974)

Phosphatide mixture by solvent extraction analyzed by tic. Lecithin
separated column chromatography. Hydrolysis with phospholipase-A (snake
venom - HAZARD) and by KOH followed by esterification (BF3-methanol)
for gc ai.alysis of fatty acids.

*BIOCHEM PHYS ENZYME NUCL.ACID PROJ UVIS 4 HAZARD

Isolation and Characterization of Bacterial DNA: A project-oriented
laboratory in physical biochemistry .

Wilson, W. D.; Davidson, M. W.

J. Chem Educ. 56 ,204 (1979)

Frozen £. coli B cells (commercially available), treated lysozyme, sodium
lauryl sarcosine, proteinase K, and DNA separated by centrifuge, treated
ribonuclease A, extracted with phenol (hazard) and separated by centrifuge,
dialyzed and analyred by uvis. Characterizations (described by reference)
includes uvis spectrum, helix-coil transition temperature and hyperchrom-
icity, RNA determinaticn, gel electrophoresis and viscosity.

*BIOCHEM ENZYME KIN 6

Determination of the Kinetic Constants in a Two-Substrate Enzymatic Reaction
Yap, W. T.; Howell, B. F., Schaffer, R.

J Chem. Educ. 54 ,254 (1977)

Research report. Kinetics of the reaction of pyruvate with reduced nicotin-
amide adenine dinucleotide (NADH) catalyzed by the enzyme lactate dehydro-
genase (LDH) studied. A method is given for the analysis of that part of the
kinetic data which involves initial velocities as a function of substrate
concentration. This provides an accurate method o/ determining kinetic
constants in two-substrate enzymatic reactions.

Q ‘
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*INORG COORD PREP PROJ UuviS 2

The Synthesis and Reactions of a Cobalt Complex: A project for freshman
laboratory

Alexander, J. J.; Dorsey, J. G.

J. Chem. Educ. 55 ,207 (1978)

Tetraamminecarbonatocobalt(111) complex from cobalt nitrate followed by
reaction with unknown strong acid to yield compound identifiable from vis
spectrum.

*INORG PHYS DEMO GAS KEQ PREP 2

Gas Laws, Equilibrium, and The Commercial Synthesis of Nitric Acid: A
simple demonstration

Alexander, M. D.

J. Chem. Educ. 48 ,838 (1971)

Simple apparatus. Reactant gases are NO and O2.

*INORG ORG NMR ORGANOMETAL PREP 4 HAZARD

Synthesis and NMR Spectrum of Triphenyltin Hydride

Allen, C. W.

J. Chem. Educ. 47 ,479 (1970)

Tetraphenyl tin and anhy. SnCl4 form triphenyltin chloride. Reduction in
anhy. NH3 with Li gives product; dist. at 0.1mm. HAZARD: tin toxicity,
lig. NH3, lithium metal.

*INORG ORG IR MASSPEC NMR ORGANOMETAL PREP 4 5 HAZARD

Preparation and Characterization of Mesitylene Tricarbonyl Molybdenum (O):
An experiment in organometallic chemistry

Angelici, R. J.

J. Chem. Educ. 45 ,119 (1968)

From molybdenum hexacarbonyl. Lower-cost prep for senior lab course. The
compound is prepared, purified, and examined by ir, nmr, etc.Caution:
highly reactive, toxic materials.

*INORG APPARATUS COORD GAS NONAQ PREP 4

Oxygen Uptake by a Cobalt(1l) Complex: An Undergraduate Experiment
Appleton, T. G.

J. Chem. Educ. 54 ,443 (1977)

Simple apparatus described for measuring the oxygen uptake of the
N,N’'-bis(salicylaldehyde)ethylenediimino complex oi Co** in DMSO.
Preparations are given both for the complexing agent and the complex.

1,




*INORG ORG COMPLEX EXCHANGE NMR ORGANOMETAL PREP 4 5 HAZARD *INORG ELECTROANAL ISOMERS PREP TITN UVIS 3 HAZARD

E xchange Reactions by NMR Without Variable Temperature: An Experiment Using The Hydration {somers of Chromium{1i1) Chloride

Aliyl-Palladium Complexes Barbier, J. P.; Kappenstein, C.; Hugel, R.

Appleton, T. G.; Cotton, J. D. J. Chem. Educ. 49 ,204 (1972)

J. Chem. Educ. 55,131 (1978) Commercial and two other (prepared) isomers examined : spectra,
Prep. of Na2PdCi4-(Pd{Pi-(C4H7)CI)2 and Pd(Pi-C4HT7)CI-P(CEH5)3 from conductance, chioride ion (by mercurimetric titn) concn. HAZARD:
palladium sponge Pi-allyl system from methally! chloride. Nmr spectrum HCI(gas).

changes with (Pd/P) ratio. HAZARD: carbon monoxide (toxicity).

*INORG GLOVEB ORGANOMETAL PREP PROJ SEQ 4 HAZARD

*INORG DTA MAGNETIC NOPROC PHOTO PREP PROJ 4
Nickel Complexes With Organic and Phosphorous Ligands: an Integrated

Preparation and Properties of Potassium Trioxalatoferrate(ill) Trihydrate: Set of inorganic Experiments

a Laboratory Exercise Barnett, K. W.

Aravamudan, G.; Gopalakrmishnan, J.; Udupa, M. R. J. Chem. Educ. 51 ,422 (1974)

J. Chem. Educ. 51 ,129 (1974) Nickelocene, etc. synthesis. Preparation details are given, but
Describes use of compound named in title as basis of graduate school littie on characterization. HAZARD: highly toxic compounds.
project. No detaits, but ref. to J. Chem. Educ. 47, 702(1970) for Extensions suggested, no details.

preparation. Within capacity of many university freshmen.

*INORG DEMO GAS SoLuB 2

*INORG DEMO REDOX 2
The Solubility of Ammonia

A Lecture Demonstration of the Various Oxidation States of Manganese Barrett, R. L.
Arora, . C. L. J. Chem. Educ. 36 ,A61 (1959)
J. Chem. Educ. 54 ,302 (1977) Variation on the ammonia fountain. A Chem-Ed Tested Demo.

Demonstration solutions of less common valences are prepared by reacting
the more common ones; e.g., Mn{lll) is prepared by mixing MnO4- and Mn(I1)

in conc. H2S04. Detailled presentation of the relevant half-reactions.
A tested demonstration. *INORG DEMO PREP 2

Preparation of Chromate, Manganate, and Permanganate
Barrstt, R. L.

, *INORG ORG DEMO MAGIC 1 J. Chem. Educ. 36 ,A68 (1959)
A Chem-Ed Testad Demo. Mn02, Cr203 fused with NaOH-KNO3 , and the cooled
Producing a Chemistry Magic Show mass dissolved in water to show (yellow) chromate ion, (green) manganate
Bailey, P. S.; Bailey, C. A.; Anderson, J.; Koski, P. G.; Rechsteiner, ion. Acidification of the manganate solution with HNO3 (6M) will result
J. Chem Educ. 52 ,525 (1975) in its conversion to (purple) permanganate.

Demonstration suggestions, some new.

*INORG ELECTROCHEM REDOX 2

*INORG ORG COORD INTEGR MAGNETIC PREP SEQ 4 HAZARD
Anodizing Aluminum: An Elsctrolytic Oxidation Exper ent For General

Electromic Properties of Manganese Isocyanide Complexes by NMR Chemistry

Bailey, R. A. Blatt, R. G.

J. Chem. Educ. 49 ,297 (1972) J. Chem. Educ. 56 ,268 (1979) ]
Synthetic sequence begins with prep'n of pure Mni12.2H20 from MnCO3 and Author proposes anodization 10 V DC in 28% sulfuric acid, coloring
anhydrous HI; and prep'n t-butyi isocyanide from t-butyl formamide. anodized surface w. bright fabric dyes. Reader (VC) says 28% sulfuric
Hexakis(t-butyhsocyanide)Mn(l) nitrate and hexakis(t-butylisocyanide)- does not work, but 10% is all right. Bibliographers suggest use of
Mn(l1)fluorophosphate prep'd, and magnetic moments measured. Does not basic electrolyte.

require vacuum hne or inert atmosphere.
Hazard: highly exothermic POCI3 reaction - not for beginners.

1 RORY]
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*INORG ACBA DEMO 1 HAZARD

Chromate Dichromate Equilibrium

Bohming, J. J.

J Chem Educ. 37 ,A44 (1960)

Dichromate and chromate solutions ar¢ reacted with H*, OH-, Ag*, and Ba‘**,
to demonstrate the {(2Cr042/Cr207z) acid-base equilibrium.A Chem. Ed,
Tested Demo. HAZARD. Cr(*6) is a carcinogen.

*INORG MISTAKE PREP REDOX 3 HAZARD

Isolation of Uranium by Reduction of Uranyl Acetate

Bonsper, T

J Chem. Educ. 53 ,515 (1976)

Simple apparatus, complex reaction. Step |, UO3 from uranyl acetate by
calcium reduction. Step 2. Reduction to metal with carbon. HAZARDS:
radiocactivity; use of sodium if calcium is not sufficient to reduce; one
disposal method is wrong.

*INORG DEMO NAME THERMO 2 HAZARD

The Thermite Lecture Demonstration

Bozzells, J. W.; Barat, R. B.

.J Chem. Educ. 56 ,675 (1979)

Straightforward. Two modifications to standard set-up to make
implenientation simpler, and to increase audience accessibility.
HAZARD: glycerol-permanganate 1gniter (explosive hazard).

*INORG DEMO PREP 2 HAZARD

Preparation of White Phosphorus From Red Phosphorus

Brodkin, J.

J. Chem Educ. 37 ,A93 {1960)

By heating red phosphorus in a test tube. White phospheius cundcases

on a cold-finger. A Chem-Ed Tested Demo. HAZARD: white phosphorus is
highly toxic, gives bad burns, and is a storage and disposal hazard.

This demo 1s not suitable for adaptation to a student experiment,

*INORG ANAL COORD NOPROC PREP REDOX SEQ 2

An Experiment Sequence Involving Potassiun Trioxalatoferrate(111) Trihydrate
Brooks, D. W.

J. Chem. Educ. 50 ,2.8 {1973)

Describes exp. seq for prep and anal. Zn-dust reduction avoids Hg waste.

*INORG DEMO 2 HAZARD

Reduction of Cupric lon by White Phosphorus

Bryce, W. A.

J. Chem. Educ. 35 ,A26 (1958)

A Chem-Ed Tested Demo. HAZARD: white phosphorus is toxic and generally
considered a dangerous substance. (burns, storage liazard). This demo is not
suitable for adaptation to a student experiment.

*INORG COORD NOPROC PREP SEQ 3

Multipurpose ‘Coordination Chemistry Experiment for Undergraduates
Burmeister, J. L.

J. Chem. Educ. 44 ,768 (1967)

3-step synth. of K3(Co(CN)SSCN) requires student to follow lit. directions
and modify them. No characterization except grav. anal. and ir mentioned.

*INORG ELECTROCHEM PROJ 4 HAZARD

Recovery of Silver From Laboratory Wastes

Bush, K. J.; Diehi, H.

J. Chem. Educ. 56 ,54 (1979)

Electrodeposition from cyanide solution. Suitable for student project,
with zare. HAZARD: cyanides, cyanogen (possible).

*INORG CORROSION DEMO REDOX 2

Controlled Corrosion of Iron

Byrne, R.

J. Chem. Educ. 36 ,A41 (1959)

A Chem-Ed Tested Demo. Visualization of products of corrosion of iron by
surrounding iron electrodes with a agar gel doped with K3Fe(CN)6 and
phenolphthalein ("ferroxyl indicator").

*INORG COORD DEMO KIN REDOX 2 HAZARD

Ilfustration of d and p Block Element Properties

Canty, A. J.

J. Chem. Educ. 55 ,790 (1978)

Soln of AgCl in NH3, NaCN (aq), and reduction of complexes to free
metal. HAZARD: Cyanides.

ERIC 1
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' Organomehl'hc Chemistry of Mercury_:

*INORG ORGANOMETAL PREP TLC 4 5 HAZARD

An Undergraduate Experiment
Canty, A. J. -

J. Chem. Educ. 5% ,750 (1974) :
Phenyl mercuric halides prepared from benzene by mercuric. acetate
reaction, TLC in detail. Characterizations (ir, nmr) mentioned.
HAZARD: toxic compounds, disposal problems, carcinogens.

*INORG , STOICH 2

The Determination of the Combining Weight of Tin

Carmody, W. R. .

J. Chem. Educ. 44 ,418 (1967)

Modified procedure for an old experiment gives results to 1%.

*INORG STOICH 1

A Study of the Siiver Tree Experiment

Carmody, W. R.; Wiersma, J.

J. Chem. Educ. 44 ,417 (1967)

Systematic errors leading to poor resuits in the CHEMS

program analyzed
and a modified apparatus and procedure suggested. :

*INORG DEMO PREP 2 HAZARD ,

The Aluminothermic Process: A variation
Chakoumakos, C!

J. Chem. -Educ. 36 ,A21 (1959) T
A Chem-Ed Tested Demo. Thermite reaction under safer conditions than was
common in 1959, but still not very safe. HAZARD: high temperature, possible

explosion.

*INORG PREP STOICH 1

* The Relationship of Lead and Sulfur in a Chemical Reaction

Chapman,: V. L. .
J. Chem. Educ. 54 ,436 (1977)

Direct combination of the elements. Teachiﬁg ;ugges(ions. Caution: Sulfur

- dioxide vapor evolvad - perform in hood.
‘
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- The Preparation and Characterization of

*INORG GLASS HITEMP SoLID 2 3

Raku: A Redox Experiment in Glass Chemistry
Cichowski,. R. S.

J. Chem. Educ. 52 ,616 (1975)

Raky is an old Japanese ceramic process-colored and decorative surface

on glass by reduction of copper or silvar. Requires muffle furnace in
hood. A nice combination of chemistry and art. Caution: high temperature
work requires spec. precautions. .

¢ .

*INORG PHYS DEMO ELECTROCHEM PREP 2

Preparation of Sodium by Electrolysis of Solid Sodium Hydroxide

Ciparick, J. S. J.

J. Chem. Educ. 37 ,A35 (1960) v

A Chem-Ed Tested Demo; requires an electrolysis demonstration apparatus,
Cu electrodes, 120 voit .DC 3ource.

*INORG ANAL MOPROC PREP 3

A Study of Ammonium Carbamate: A Student Project
Clifford, C. W. .

J. Chem. Educ. 43 ,104 (1966) .

Preparation from ammonia (gas and liquid) and CO2 (gas), and from
NH3 (liquid) and CO2 (solid). Analysis by absorption in sulfuric acid
and sodium hydroxide. . .

*INORG PREP SEQ 2

Near 100% Student. Yields With The "Cycle of Copper”
Condike, G. F."

J. Chem. Educ. 52 ,615 (1975)

Seq. is: Cu converted to Cu(NO3)2 by dissolving in acid, to Cu(OH)2 by
reaction with NaOH, etc. back to Cu. Description only - v. few details.
WARNING: assorted standard hazards, such as conc. acids (e.g9.,H2504,HNO3),
H2 evolution, etc., not identified. Insufficient. detail for beginners.

*INORG. ELECTROCHEM HITEMP PREP STOICH VACTEK XRAY 4 5

Sodium~TPungsten Bronze
Conroy, L. E. :
J. Chem. Fdecy 54 ,43 Q9 . .
Tungsten w:raze by electrochem or chemical reduction in melt {crucible
furnace), Characterization by x-ray, cuantitative oxidation, volatilization
as WO2CI2 (vac system). . :

[
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*INORG ACBA DEMO GAS 1

Acid-Base Reactions in the Gaseous State
Corso, C. R.; DeOliveira, J. E.

J. Chem. Educ. 55 ,244 (1978)

HCI and ammonia. Simple apparatus.

*INORG COORD EDTA KEQ NMR 5

Temperature Dependent Magnetic Measurements and Structural Equilibria
in Solution

Crawford, T. H.; Swanson, J.

J. Chem. Educ. 48 ,382 (1971)

Research report. Mag. moment and equilibrium data for certain acetyl-
acetone, salicyl, and EDTA complexes of first row transition elements

at varying temperatures. Variable temp. probe. See also Deutsch, J.L.;
Poling,S.M., J. Chem. Educ. 46, 167(1969)}.

*INORG ANAL APPARATUS COORD KIN PREP UVIS 3 HAZARD

An Introductory Chemistry Synthesis and Kinetics Experiment
Crumbless, A. L. '

J. Chem. Educ. 53 ,528 (1976)

Prep'n and characterization of (Co(NH3)5N3)CI2; rate of its reducticn
by iron(11) followed colorimetrically. HAZARD: azides are storage and
disposal hazards (explosion, toxicity).

*INORG PREP REDOX 2 HAZARD

The Chemistry Involved in the Preparation of a Paint Pigment: An experiment

for the Freshman Laboratory

Daines, T. L.; Morse, K. W.

J. Chem. Educ. 53 ,117 (1976)

Prepn of PbCrO4 from chromium(i11} nitrate. Explicit details.
HAZARD: Chromium(Vi) compounds are carcinogenic.

*INORG ANAL COORD DTA HITEMP PREP 3

Thermal Decomposition of Potassium Bisoxalatocuprate (11) Dihydrate:
An Inorganic Analytical Experiment.

Darley, J. R.; Hoppe, J. I.

J. Chem. Educ. 49 ,365 (1972)

Preparation, thermal decomposition (muffle furnsce. 500 deg. C.)
and analysis of pure salt and decomposition products by a variety
of techniques; eg, edta titration, gravimetry

MC 17 0

Aruitoxt provided by Eic:

*INORG ANAL AA IONX 3

Hydrolysis of a Chromium(1{l} Complex Using Atomic Absorption and lon
Exchange

Davies, M. B.; Lethbridge, J. W.

J. Chem. Educ. 50 ,793 (1973)

Hydrolysis of oxalato-bis(ethylenediamine)chromium(iii}bromide, sepn on
cation exchanger, atomic absorption analysis. Two 3 hr. lab periods.

*INORG . ANAL PREP REDOX TITN 3

Oxidation States of Vanadium
Davis, J. M.
J. Chem. Educ. 45 ,473 (1968)

" A modification of the experiment in which various oxidation states of

vanadium are produced and analyzed. Reduction of ammonium Vanadate;
MnO4(-) titration. Somewhat confusing.

*INORG ANAL PREP STOICH 2

The Stoichiometry of Copper Sulfide Formed in an Introductory Laboratory
Exercise

Dingledy, D.; Barnard, W. M.

J. Chem. Educ. 44 ,242 (1967}

The use of Cu2S synthesis to demonstrate law of constant proportions

is poor pedagogy because, at temperatures used, composition is variable
due to formation of solid solutions of Cu9S5 in Cu2S.

*INORG PHYS DEMO THERMO 2

A Demonstration of Burning Magnesium and Dry Ice.

Driscoll, J. A.

J. Chem. Educ 55 ,450 (1978)

Thermodynamics predicts that magnesium metal should react with CO2
(enthalpy negative). Reaction goes spectacularly. Product is a black
mass of charcoal in a white crust of MgO. Caution: Protect eyes
against intense light and possible hot particles. A tested demonstration.

*INORG DEMO ENVIRON UVIS 2 HAZARD

Ultraviolet Absorption of Ozone

Driscoll, J. A.

J. Chem. Educ. 54 ,675 (1977)

Reports successful use of an ozone generator and UV light source to
demonstrate. that ozone will absorb ultraviolet light whereas 02 will
not. HAZARDS: Electric discharge, UV and ozone.




A Copper (1i) Aspirinate Project for the General Chemistry Laboratory.

Dudek, E

J. Chem. Educ. 54 ,329 (1977)

Synthesis of the compound and its analysis by various methods (electro-
deposition, EDTA titration, and colorimetry with ethylenediamine, etc.)

Method of continuous variation shows two possible complexes.

Outline only.

' * NORG ANAL ASPIRIN COORD EDTA ELECTROCHEM PREP PROJ UVIS

*INORG COURSE PREP PROJ 4 HAZA