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INDUSTRIAL ORGANIC CHEMICALS FROM BIOMASS 

by 

Dr. Irving S. Goldstein 
Department of Wood and Paper Science 

North Carolina State University 

Date: Tuesday, March 15, 1983 

Place: Performing Arts Center of 
Pembroke State University* 

Time: 5:15 p.m., Complimentary Cheese and 
Wine-Tasting Social 

6:15 p.m., Steak Dinner ($8.00 for 
members, $4.00 for students) 

7:15 p.m., Lecture 

*Join us in t h i s unique opportuni ty to v i s i t a 
special area of the NC Sect ion; r ides w i l l be provided, 
leaving at 3:00 p.m. For r ide informat ion and dinner 
reservat ions, please ca l l one of the fo l lowing by F r i 
day, March 11 . In Durham, ca l l Louis Quin at 684-3010; 
in Chapel H i l l , ca l l Er ic Bigham at 541-9090; and in 
Raleigh, ca l l Wi l l iam Switzer at 737-2945 or Halbert 
Carmichael at 737-2949. 
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DR. IRVING S. GOLDSTEIN received his B.S. degree from 
Rensselaer Polytechnic Institute (1941), his M.S. de
gree from Illinois Institute of Technology (1944) and 
his Ph.D. in physical-organic chemistry from Harvard 
University in 1948. After 20 years in industry with 
North American Rayon Corporation, Nalco Chemical Com
pany, Koppers Company, Inc. (as Manager of Wood Chem
istry Research) and Continental Can Company, he was 
appointed Professor of Forest Science at Texas A & M 
University in 1968. Since 1971 he has been Professor 
of Wood and Paper Science at North Carolina State Uni
versity, and served as Head of the Department from 1971 
to 1978. His research has included treatment of wood 
for resistance to decay, insects and marine borers, 
chemicals, fire and dimensional changes; pulping, 
bleaching and papermaking; and the conversion of wood, 
lignin and bark into useful chemicals. He is the im
mediate Past-Chairman of the Cellulose, Paper and Tex
tiles Division, ACS. 

ABSTRACT 

During the past decade the escalating cost of 
fossil hydrocarbons has raised concern about the fu
ture cost and availability of the petroleum and natural 
gas from which almost all our organic chemicals and the 
synthetic organic polymeric materials derived from them 
are now obtained. Attention has been given to alter
native chemical feedstocks, principally coal, but also 
biomass, the precursor of all fossil fuels. 

Chemicals from biomass can substitute for petro
chemical feedstocks by direct utilization of natural 
polymers, by the use of conventional feedstocks de
rived from biomass, and by the use of unusual feed
stock more conveniently derived from biomass. Entire
ly analogous to the processing of coal, biomass can be 
gasified to synthesis gas or pyrolyzed to charcoal and 
tars. 
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ABSTRACT (Continued) 

Selective processing of the cell wall components 
can yield ethanol, ethylene and butadiene from cellu
lose and phenols and aromatics from lignin. Woody 
plants comprise the bulk of the renewable biomass mater
ial. It is technically feasible to meet our organic 
chemical and synthetic polymer needs from biomass, and 
sufficient annual growth occurs to provide a continuous 
supply. Economic feasibility, however, will depend on 
the future availability and cost of fossil fuels and 
political decisions. 

DIRECTIONS TO PEMBROKE STATE UNIVERSITY: 
From the north or south follow 1-95 towards 

Lumberton. Exit Rt. 711 heading north. Follow it 0.4 
miles to the fork, and continue on the left branch 
9.4 miles farther. Turn right just before Hardee's to 
reach the Performing Arts Center (See map below). 

From the west follow Rt. 74 east to the fork marked 
with a sign to Pembroke. Take the left branch, follow 
it for 2 miles to route 711, then follow 711 1.8 
miles. Turn left just after Hardee's to reach the 
Performing Arts Center (See map below). 

Park 
Performing Arts Center Q \ \ 

\\J^- ^ Fr°m I_95 

[ ' T ra f f i c L ight 
J \ \ < " • Hardee's 

From 74 **l 
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APPLY NOW FOR 
CENTENNIAL SCHOLARSHIP AWARD 

The North Carolina Section of the ACS announces 
its eighth annual CENTENNIAL SCHOLARSHIP AWARD for 
the summer of 1983. It carries a stipend of $1000 
(tax free). The Section no longer places any 
restriction on the award. Other support during the 
tenure of the award is allowed by the Section. 
However, the Section encourages applicants to follow 
any guidelines stipulated by his/her department or 
his/her research advisor. 

Eligibility requirements: 

(1) Membership or Associate Membership in the 
American Chemical Society. 

(?.) Attendance at a Graduate or Professional 
School within the geographic boundaries of 
the North Carolina Section of the ACS. 

(3) Successful completion of at least one year 
of graduate or professional study toward an 
advanced degree by the end of the academic 
year. 

DEADLINE FOR RECEIPT OF APPLICATION IS MARCH 14, 1983 

Send application to: Dr. Lynn Wright 
Mail Drop 78 
Environmental Protection Agency 
Research Triangle Park, NC 27711 

Application must be accompanied with: 

(1) One copy each of both the undergraduate and 
graduate (or professional school) tran
scripts (listing of courses and grades will 
be acceptable). 

(2) Two letters of recommendation: One from 
the research director and one from another 
graduate professor. 
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(3) No more than a 1000 word wr i t ten summary 
by the applicant of the research p ro jec t , 
which must be in a chemically related 
area. 

(4) An out l ine of the port ion of the work 
planned for the period of the award 
(summer, 1983). 

The Scholarship w i l l be awarded on the basis of 
excellence of academic record, superior perfor
mance as a teaching assistant (where appl icab le) , and 
promise in research and qua l i t y of app l i ca t ion . I t 
w i l l be given p r imar i l y on the basis of past perfor
mance, rather than the qua l i t y of the actual research 
proposed. The award, which is not subject to renew
a l , w i l l be announced at the Meeting-in-Miniature on 
Apr i l 16, 1983. The rec ip ient is expected to give a 
5-minute presentat ion on th is work at one of the f a l l 
meetings of the Section. 

Chromatographers. . . 

We have instruments and supplies from over fifty leading manufacturers on our 
shelves, ready to be shipped. Call us for catalogs and prices. 

TLC • HPLC • GC 
Call Toll Free: 800-521-1720 

/ V I N J S P E C 122 Enterprise Drive • P. O. Box 7730 
©G®000[p<300^7 DDDGo Ann Arbor, Michigan 48107 • 313/665-9666 
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SPECIAUSTS IN 
MICROSTRUCTURAL 
ANALYSIS... 

0 Scanning Electron Microscopy 
High resolution (100A) 3 dimensional microscopy 

0 Transmission Electron Microscopy 
High resolution (10A) microscopy of replicas and thin films 

0 Optical Microscopy 
Reflection, transmission, polarized, phase contrast 

E Quantitative Image Analysis (Stereology) 
Particle or feature size and size distribution analysis 

E Electron Probe X Ray Microanalysis 
Qualitative and quantitative elemental f -Be) microanalysis 

0 Electron Spectroscopy for Chemkal Analysis 
Analysis of thin (25-50A) surface films 

0 Optical Emission Spectroscopy 
Semi quantitative and quantitative analysis of trace elements 

0 X-Ray and Electron Diffraction 
Identification of crystalline compounds 

0 X-Ray Fluorescence 
0 Micro-Hardness Testing (KNH & DPH) 
0 Differential Scanning Calorimetry 

Melting points, heats of fusion, crystallinity 

r 

micron 
Inccjppcx^ateBd 
P.O. Box 3536 Wilm DE 19807 

For solutions to big problems think small 

For Further Information Contact 
J. F. Flcca 

302-998-1184. 
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1983 BUDGET APPROVED 

A budget for 1983 presented to the Executive Com
mittee on January 14 was approved. The final budget 
for 1982 and the approved budget for 1983 are presented 
below. 

Income 

ACS Al lotment 
New Members 
Savings In te res t 
Short Courses 
TarHelium Advertisements 
Other 

Total Income 

Expenses 

Awards 
Scholarship Reserve Fund 
Centennial Scholarship 
High School Chemistry 
High School Teacher 

Total Awards 

1982 Proposed 
and Approv 

5200 
150 

1250 
2500 

200 

-
9600 

300 
1000 

100 
500 

T9U0 

ed 1982 Actual 

5200.00 
57.50 

1531.09 
2000.00 
1453.60 
938.90 

11181.09 

300.00 
1000.00 

.00 

.00 
1300.00 

1983 Proposed 
and Approved 

5466 
84 

1250 
2000 
1600 
500 

TOW 

300 
1000 
600 
00 

19750" 

Donations 
Polymer Group 100 
N.C. Academy of Sciences 100 

Total Donations "TOO" 

100.00 
100.00 
Trjcrurj 

150 
100 
"230" 

Short Courses 
Honoraria 1000 
Inc identa l Expenses 200 

Total Short Courses T70TT 

1000.00 
74.42 

1074.42 

1000 
100 

TToTJ 

Meetings 
Honoraria 600 
Travel and Expenses 1500 
Social Hours and Meals 900 
Miscellaneous 
Meet ing- in -Min ia ture 200 

Total Meetings 1ZGU 

TarHelium 2400 

150.00 
601.79 
661.96 
165.52 

1579.27 

3398.86 

500 
1050 
900 
200 
500 

"3150" 

3200 

Administrative 
Travel 600 
Miscellaneous 1QQ 

Total Adminsitrative 700 

Total Expenses 9600 

1000.40 
541.65 
1542.0b 

9094.60 

1200 
100 

"HBO" 

10900 

Composition of Assets as of 1/1/83 
Checking Account 
Money Market Account 
Scholarship Fund 
Loan to SERM 84 

$ 1547.05 
11366.21 
1360.66 
500.00 

514/73.92 
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WHAT'S NEW FROM WA 

N e ^ o W , N * 
sef »**s 
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TERS 

'%%& 

PREP 
EGAPREP 
JTO PREP THE LARGEST SELECTION 

OF COLUMNS AVAILABLE 

Clip and send to Waters Associates, P. O. Box 1070, Pittsboro, N.C. 27312 
Please send more Informat ion: 

SUBJECT(s) 

Name 

Company. 

Address 

Ci ty. 

Phone 

or call 

Dick Schreiber or George Young at 
919/832-6612 

or Joanne Costanza at 617/478-2000 

Waters, the Liquid Chromatography People 
miLLIPORE 
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CHANGE IN SHORT 
COURSE TOPIC 

It was previously an
nounced that the topic of 
the spring short course 
would be "applications of 
minicomputers." Due to 
scheduling conflicts on 
the part of the instructor, 
this course must be post
poned. In its place will 
be a short course on basic 
statistics for chemists, 
biologists, environmental 
scientists, etc. The 
course is tentatively 
scheduled for mid April. 
Further details will be 
presented in the next issue 
of the TarHelium. 

PROTECT 
Your Expensive 
Lab Work with 

Stock Notebooks: " B50D— 
Fifty original and fifty duplicates. 
Instructions \" Squares, Brown 
Covers. llx8'/2-

$85.00 per doz. 
" BlOOP 100 W o r k p a g e s 
(No duplicates.) Instructions, 
Brown waterproof covers. 

B200P 200 Workpages. 
%" Squares on Right and 
Left pages. 

$85.00 per dozen 
Prices FOB Chicago 

C U S T O M MADE T O ORDER 
LAB BOOKS 

SCIENTIFIC BINDERY 
PRODUCTIONS 

732 SOUTH SHERMAN STREET 
CHICAGO, ILLINOIS 60605 

Phone: (312) 939-3449 

MICROANALYSES 
Analysis for all elements 

Trace Analysis and Molecular Weights 

GALBRAITH LABORATORIES, INC. 
P.O. Box 4187 • Knoxville, TN 37921 

(615) 546-1335 
"Since 1950" 
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SPRING BARGAIN SALE 

INSTRUMENTS and EQUIPMENT OF TWO-MAN 
ORGANIC LAB OFFERED AT 1/3 Cat. PRICE 

Perkin Elmer 202 UV-Vis 

Spectrophotometer 

Mettler K-16 Balance 

Thermo-Watch Controller 

Van-Kel Melt-Pointer 

Polarimeter 

Elec. Steam Bath 

Elec. Heating Mantles 

Comb. Hot Plate-Stirrers 

Powerstats 

Welch Two Stage Vac Pump 

McLoed Vacuum Gauge 

St. Steel Safety Cans 

Buchner Funnels 

Castaley Clamps 

Vac. Dessicators 

Vac.-Air Pressure Pumps 

Al l Equipment 

Clean and in 

Pyrex Glassware 

(Ground Joint) 

Disti l l ing Columns 

Disti l l ing Condensers 

Still Heads, Adapters 

Vacuum Apparatus 

Micro Apparatus 

Multi-neck Flasks 

Single-neck Flasks 

Volumetr ic Flasks 

Erlenmeyer Flasks 

Vac Filter Flasks 

Separatory Funnels 

Add i t ion Funnels 

Graduated Cylinders 

Pi pets 

Beakers 

in good condi t ion, 
working order. 

For Detailed list of apparatus and prices: 

CALL 933-8729 OR WRITE TO: 

SPRAGUE CONSULTING LABORATORIES 

270 HILLSIDE DRIVE 

CHAPEL H I L L , N. C. 27514 

ROBERT H. SPRAGUE 

PROPRIETOR 
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ANNUAL MEETING OF NC ACADEMY OF SCIENCE 
TO FOCUS ON DEVELOPMENT OF SCIENCE 

IN THE SOUTH 

The 1983 annual meeting of the North Carolina 
Academy of Science will be held in conjunction with 
the centennial celebration of the founding of the 
Elisha Mitchell Scientific Society, and will have as 
its general theme the development of science in the 
South. The meeting will also be held jointly with 
the North Carolina Archaeology Council, the Southern 
Association for the History of Science and Technology, 
and Sigma Xi. 

The program will include both platform and 
poster presentations, two keynote speakers, local 
field trips, and various social events including a 
reception, banquet and dance on Friday evening. A 
full agenda will be published in the April issue of 
the TarHelium. For further information, contact 
Robert Thompson (549-0411) or call the Academy office 
in Chapel Hill (942-2552). 

MEETING-IN-MINIATURE - FINAL CALL FOR PAPERS 

The annual Meeting-in-Miniature is scheduled for 
Saturday, April 16, on the campus of UNC-CH. The meet
ing will start at approximately 8:30 a.m. and will end 
at noon with a luncheon and presentation of awards. 
An application for presentation of a paper is included 
herewith. The deadline for receiving titles is Monday, 
March 14, 1983. Please respond early to facilitate 
preparing the complete program for the April TarHelium. 

Contributions are encouraged from both academic 
and non-academic laboratories. Participation by 
government and industrial laboratories has increased 
over the last several years and the Executive Com
mittee hopes that participation by non-academic labs 
will be even greater this year. Also, we would be 
delighted to have people attend this meeting even if 
they do not present a paper. 



APPLICATION 
Meeti ng-i n-Mini ature 

Saturday Morning, Apr i l 16, 1983 
Univers i ty of North Carolina 

at Chapel H i l l 

Author(s) 

Posi t ion(s) 

Presented by: 

Institution: 

Title of Paper: 

Section: Analytical Inorganic 

Biochemical Organic 

Chemical Education Physical 

Polymer 

Regular Session Only: *Poster Session Only: 

*Either Regular Session or Poster Session: 

Type of Projector Needed (if any): 

Application Deadline: Monday, March 14, 1983 
Mail Application To: Dr. Bernard Spielvogel 

Chemistry Department 
US Army Research Office 
Post Office Box 12211 
Research Triangle Park, NC 27709 

*If sufficient interest is shown, a poster session will 
be added to the program. 



14 



15 

ALLTECH ASSOCIATES, INC. 
P.O. Box 1568 • Norcross, GA 30091 

404-448-0611 
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OF THE AMERICAN CHEMICAL SOCIETY. THE VIEWS EXPRESSED 
HEREIN ARE NOT NECESSARILY THOSE OF THE SECTION. DIRECT 
ALL CORRESPONDENCE T O DR. WILLIAM F GUTKNECHT. EDITOR. 
ENVIRONMENTAL CHEMISTRY DEPARTMENT. RESEARCH TRIANGLE 
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EXECUTIVE COMMITTEE 

Louis Quin (Duke), Chairman 

Bernard Spielvogel (ARO), Chairman Elect 
Will iam Switzer (NCSU), Secretary 

Eric Bigham (BW), Treasurer 
Will iam Gutknecht (RTI), Editor 

Ernest Eliel (UNO, Councilor 
Maurice Bursey (UNO, Councilor 
Marcus Hobbs (Duke), Councilor 

Halbert Carmichael (NCSU), Alternate Councilor 
Colin Pitt (RTI), Alternate Councilor 

Peter Smith (Duke), Alternate Councilor 
Forest Getzen (NCSU), Past Chairman 

William Gutknecht (RTI). Past Chairman 
Kathyrn MacLeod (Mallinckrodt), Past Chairman 

In-House Short Course 
SEARCHING PATENT DOCUMENTS 

For Prior Art Information 

Patent Information, Inc. 
PO Box 2488. Chapal Hil l . NC 27514 

(919) 967-0470 
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