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Global Chemical Production Scenario by region

Countries 1998 1999 2000 2001 2002 2003 2004 2005 2006 2008 2009
United States of America 416.7 420.3 449.2 438.4 462.5 487.7 540.9 610.9 657.7 664.1 689.3
Canada 211 21.8 25 24.8 25.8 30.5 36.2 40.2 43.7 45.4 47.4
Mexico 19.1 21 23.8 24.4 243 235 25.6 29.2 32 334 37.8
North America 456.9 463.1 498 487.6 512.6 541.7 602.7 680.3 733.4 742.8 774.6
Brazil 46.5 40 45.7 41.5 39.6 47.4 60.2 71.1 82.8 96.4 126.7
Other 59.2 58.1 60.8 63.4 58.6 62.9 69.9 77.2 84.6 89.5 102.1
Latin America 105.7 98.1 106.5 104.9 98.2 110.3 130 148.3 167.4 185.9 228.8
France 79.1 78.5 76.5 76.8 80.5 99.6 111.1 117.5 121.3 138.4 158.9
Germany 124.9 123.2 118.9 116.1 120.1 148.1 168.6 178.6 192.5 229.5 263.2
Italy 63.9 64.6 59.5 58.6 64.5 75.8 86.6 89.8 95.3 105.9 122.9
United Kingdom 70.3 70.1 66.8 66.4 69.9 77.3 91.3 95.2 107.8 118.2 123.4
Belgium 271 27 27.5 27.1 28.7 36.1 41.8 43.5 46.9 51.6 62.6
Ireland 16.9 20.1 22.6 22.9 29.1 323 33.9 349 375 46 54.8
Netherlands 29.7 294 31.3 30.6 32.2 40.1 49 52.7 59.2 67.9 81.7
Spain 31 30.8 30.8 31.9 334 42 48.9 52.7 56.7 63.7 74.8
Sweden 111 11.4 11.2 11 12.5 15.9 18.2 19.3 21.2 21.2 22.6
Switzerland 221 2222 19.4 211 25.5 30.3 33.8 35.4 37.8 42.7 53.1
Other 271 26.8 259 26.4 27.9 335 38.6 429 46.2 50.3 58.9
Western Europe 503.1 504 490.4 488.8 524.4 630.9 721.9 762.7 822.4 935.4 1,076.80
Russia 23.8 24.6 274 29.1 30.3 334 37.5 40.9 53.1 63 77.6
Other 223 20.3 21.9 234 25.3 314 39.6 46.2 55 68.4 87.5
Central/Eastern Europe 46.1 44.9 49.3 52.5 55.6 64.8 77.1 87.1 108 131.3 165.1
Africa & Middle East 52.7 53.2 59.2 57.4 60.4 73 86.4 99.3 109.6 124.2 160.4
Japan 193.8 220.4 239.7 208.3 197.2 218.8 243.6 251.3 248.5 245.4 298
Asia-Pacific excluding Japan 215.2 241.9 276.1 271.5 300.5 369.1 463.9 567.5 668.8 795.5 993.2
China 80.9 87.8 103.6 111 126.5 159.9 205 269 3314 406.4 549.4
India 30.7 353 353 325 335 40.8 53.3 63.6 72.5 91.1 98.2
Australia 11.3 12.1 11.2 10.8 11.3 14.9 17 18.7 19.1 22.8 271
Korea 39.3 45.5 56.3 50.4 54.9 64.4 78.7 91.9 103.4 116.7 133.2
Singapore 6.3 8.5 9.5 9.4 12.5 16.1 20 22 25.8 28.9 31.6
Taiwan 21.9 23.7 29.2 26.8 28.4 343 44.5 49.5 53.8 57.4 62.9
Other Asia/Pacific 24.8 29.1 30.9 30.8 333 38.8 45.5 52.9 62.9 72.2 90.8
Asia/Pacific 409 462.3 515.7 479.7 497.7 587.8 707.5 818.8 917.3 1041 1291.2
Total world shipments 1573.5 1625.5 1719 1670.9 1748.8 2008.5 2325.6 2596.4 2858.1 3160.7 3696.8
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. Global Chemical Production Scenario by region
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& North America 456.9 463.1 498 487.6 512.6 541.7 602.7 680.3 733.4 742.8 774.6
& Latin America 105.7 98.1 106.5 104.9 98.2 110.3 130 148.3 167.4 185.9 228.8
“ Western Europe 503.1 504 490.4 488.8 524.4 630.9 721.9 762.7 935.4 1,076.80
i Central/Eastern Europe 46.1 449 49.3 52.5 55.6 64.8 77.1 87.1 108 131.3 165.1
i Africa & Middle East 52.7 53.2 59.2 57.4 60.4 73 86.4 99.3 109.6 124.2 160.4
i Asia/Pacific 409 462.3 515.7 479.7 497.7 587.8 707.5 818.8 917.3 1041 1,291.20
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. Global Chemical Production Scenario

Global chemical production in year 2009
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. Asia/ Pacific Chemical Production

Asia/Pacific Chemical Production
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i Japan 193.8 220.4 239.7 208.3 197.2 218.8 243.6 251.3 248.5 245.4 298
i China 80.9 87.8 103.6 111 126.5 159.9 205 269 331.4 406.4 549.4
~India 30.7 35.3 35.3 325 335 40.8 53.3 63.6 72.5 91.1 98.2
u Australia 11.3 12.1 11.2 10.8 11.3 14.9 17 18.7 19.1 22.8 27.1
i Korea 39.3 45.5 56.3 50.4 54.9 64.4 78.7 91.9 103.4 116.7 133.2
" Singapore 6.3 8.5 9.5 9.4 12.5 16.1 20 22 25.8 28.9 31.6
Taiwan 21.9 23.7 29.2 26.8 28.4 34.3 44.5 49.5 53.8 57.4 62.9
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. Indian Chemical Industries
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Indian Chemical Production Scenario
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. Indian Chemical Production Scenario
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. Indian Chemical Production Scenario
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Indian Chemical Production Scenario

Alkali
Basic Inorganic
Chemicals Organic

Pesticide

Dyes and Dyestuff
Synthetic Fiber Yarn
Basic Polymers

Petrochemicals| Elastomers
Synthetic Detergents

Performance Plastics
Petrochemical Fiber Intermediates

Intermediates |_Olefins
Aromatics

Source: www.americanchemistry.com/s_acc/sec_directory.asp?CID=292&DID=747



Indian Chemical Production Scenario
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Role of Chemical Engineers

A. l. Ch. E’s definition:

“The application of principles of the chemical and physical sciences
together with the principles of economics and human relations, to
fields that pertain directly to processes and process equipment, in
which matter is treated to effect a change in a state, energy content,
or composition”

Source: www.aiche.org/uploadedFiles/About/Centennial/Books/50/3-Chemist.pdf



Role of Chemical Engineers

Chemical Engineering has to do with industrial processes in which
raw materials are changed or separated into useful products.

The Chemical Engineer must develop, design and engineer both the
complete process and the equipment used; choose the proper raw
materials; operates the plant efficiently, safely and economically; and
see to it that products meet the requirements set by the customers.

Chemical engineering is both art and science. Whenever science
helps the engineer to solve a problem, science should be used.

When, as usually the case, science does not give a complete answer,
it is necessary to use experience and judgment.

Source: Warren L. Mc Cabe, Julian C. Smith, Peter Harriot (1997) Unit Operations of Chemical
Engineerng, 5" Edition, Mc. Graw Hill, Pp 3-5.



Role of Chemical Engineers

Including all engineering aspects involved in the development of new, modified or
expand existing commercial process in a chemical or biochemical plant.

In this development, the chemical engineer will be making,
1. Economic evaluations of new processes
2. Designing individual pieces of equipment for the proposed new venture
3. Developing a plant layout for co ordination of the overall operation.

Because of these many duties often chemical engineer is called as design engineer.

On the other hand, a chemical engineer specializing in economic aspects of design is
often referred to as a cost engineer.

Source: Max S. Peters, Klaus D. Timmerhaus, Ronald E. West, (1997) Plant Design and Economics for
Chemical Engineers, 5t" Mc. Graw Hill, Pp 1-2.



1 Role of Chemical Engineers

Other industries E
Business Sevices =

Engineering Services =i
Pulp and paper = PhD

Biotechnology and Related Industries E “MS
Materials | “BS
Food/Consumer products s
Electronics r—’
Fuels =

Chemical =

Source: David M. Himmelblau, James B. Riggs. (2009), Basic Principles and Calculations in Chemical
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1 Role of Chemical Engineers

Industries those hires chemical engineers
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Role of Chemical Engineers

Professional Societies

AIChE www.aiche.org

EC' DECHEMA  www.dechema.de

Gesellschaft fiir Chemische Technik
und Biotechnologie e.V.

IChemE www.icheme.org

www.iiche.org.in

19/01/13 Balasubramanian S 22
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" Salary Package
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A study of 2009-2010 beginning offers

NACE SALARY SURVEY

WINTER 2010 Volume 49 Issuel
62 Highland Avenue » Bethlehem, PA 18017 » BOO/S44-5272 » www.naceweb.org

First Look Shows Salary Offers Down for
Class of 2010

Averoge wlocl offees 1o rww colloge groduces in e
Clcssoi 2010 heve digped o My<ormovod 1o sakaries
n:ponod a yeor 0go. Curremz/ e overall average of.
for to ¢ bochelor's degres groducte is $48,351, down
2 peccant from e cverage offer of $49, 352 mode
Closs of 2009 bocheloe’s degree graduates.

The dip reflects the decreczed demend for new grods,
which was projectec by employers bock in August. At
ot time, employers responding o the Job Cutleok
2010 Fall Preview survey repoctec plans o decrease
$heir colege hires by about 7 percent. Mareover, only
29.2 poroset of $hosn respondents repored plans o
increase overage salories %o Closs of 2010 groductes.
in foct, although there is no direct correlation, the total
numter of ofars repocted is down 29 percest compared
%0 lost year's Winter report, despite the fact thot e
same number of schocls pravidec dota. Consequendy,
e overal 2 percent drop is no surprise, However, itis
impartont fo note thet not all disciplines saw a

- thals mblar

1o theze groductes; this year, retail/wheolesale firms of.
fored these grodustes on averoge offer of $40,235, wp
1.1 percent om $3%,778 last yeor at this time.

While Fmance groduates 1opged the list of meiors in
demand for Class of 2010 groduows, their oweesge
sclory offer shows a minar decrecse of 0.4 percent %o
$49,407, Investment banks were the employers mast
intaressad in hase groduoes, and axsended oflers $at
averaged $57,263.

The cverage sclary offer 10 morketing groductes sipped
oy 1.9 percent 1o $42,499. They gornerec inerest
from retail/wholesale employers, who offered them an
averoge of $48,171

Coming out on top in this report cre grocuates with
computerreloted degrees [computer peogromesing,
Compuiee SCionce, compuler syswess anclysis, ond
information sciences/ systems). Asa group, ese grodu
ates posted 0 &) percentincrecse %o their sveroge sob-
aryofers, upiroe $56,128 % 859,570, In compexison,

Source: National Association of Colleges and Employers
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" Salary Package

Top-Paid Bachelor’s Degrees

19/01/13

Undergraduate Major

Chemical engineering S 63,200
Computer science S 60,400
Mechanical Engineering S 57,000
Civil Engineering S 51,600
Economics S 50,500
Accounting S 48,100
Sociology S 34,800
English S 34,300
Psychology S 33,600

Source: National Association of Colleges and Employers Summer 2008 Salary Survey.
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Salary Package

Top-Paid Bachelor’s Degrees

Undergraduate Major Average Salary

Petroleum Engineering $86,220
Chemical Engineering $65,142
Mining & Mineral Engineering (incl. geological) 564,552
Computer Science $61,205
Computer Engineering $60,879
Electrical/Electronics & Communications Engineering $59,074
Mechanical Engineering $58,392
Industrial/Manufacturing Engineering S57,734
Aerospace/Aeronautical/Astronautical Engineering §57,231
Information Sciences and Systems S54,038

19/01/13 Source: National Association of Colleges and Employers Winter 2010 Salary Survey. 26



Chemical Engineers 1n other pursuits

Nobel Laureates

Arts, Literature and Entertainment
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Chemical Engineers 1n other pursuits

19/01/13

Physical chemist and Nobel Loureate
Studied chemical engineering at
Norwegian Institute of Technology
graduated 1925. Established the
fundamental bases of irreversible
thermodynamics, “Reciprocal relations in
irreversible processes” (192g). Awarded
Nobel Prize in Chemistry (1968). Purview
included order-disorder transitions and
super fluids.

Scientist, educator, activist and two-time
Nobel Laureate

BS in chemical engineering, Oregon
Agricultural College (now Oregon State)
(1922). Foremost 2oth century chemist.
Awarded Nobel Prize in Chemistry (1954)
for research into chemical bonds.
Awarded Nobel Peace Prize (1962)

for advocacy against nuclear weapon
proliferation.

EUGENE WIGNER (1902-1995)

Nobel Laureate

Chemical engineering graduate of
Technical University of Berlin {19z25).
Introduced symmetry theory to quantum
physics and chemistry. Awarded Nobel

Prlze |n Physics (1963). F
Balasubramanian S 4

28



ARTS, LITERATURE,
ENTERTAINMENT

Academy Award-winning mowvie director
BS in chemical engineering, Throop
Institute (Now Caltech) {1918).

Directed more than so films, including
“It Happened One Night" (1934);

“Mr. Smith Goes to Washington" {1939);
"Know Your Enemy — Japan” {1943);
"It's a Wonderful Life" {1946);
"Pocketful of Miracles" (1961).

WiLLiam DENNY
Fictional Texas chemical engineer in the
novel, "Ship of Fools™ by Katherine Anne
Porter. Character portrayed in the film
version by Lee Marvin.

VirGIiL HiLts
Fictional, cool-mannered American POW
pilot and student of chemical engineering
in the movie "The Great Escape" {1963).

Portrayed by Steve McQueen.

Eric HODGINS (1899-1971)
Author

Best known for the novel, “Mr. Blandings
Builds his Dream House" (1946}, made
into a popular movie starring Cary Grant

(1948).

DoLPH LUNDGREN
Movie actor

Born 1957. MS in chemical engineering,
Univ. of Sydney, Australia (1982). Received
Fulbright Scholarship to MIT in 1983, but
pursued acting instead. Played boxer

van Drago in “Rocky IV."

MICHAEL RUFFIN
Pro basketball player
Born 1977. BS in chemical engineering,
Univ. of Tulsa (1999). Milwaukee Bucks
forward-center, and one of top "Good
Guys”™ in sports (Sporting News, 2006).
Now in his eighth NBA season. Academic
All-America — First Team.

BUSINEDSD

B) DOAN (152 3-7006)
Busiseianar and philoatbrosod
S in chemcal mgiseering, Corsell Unie
[¥34al. Chalemas ol The MerSert H, and
Grace A Dow Fourdation; Dow Chemical
Presdent 1963—1571], Grandson of Daw
fousde: Herbert Heery Dow, aad 1he last
Doss farndly member to serve 35 CED of
Do Chernical

Roseer C GOLDUETA [1991-1997)
CED af The Cora-Cove Campeny
HES in chemical mgiseering, Yale Unie
[v353). Tharan, director and CED of
Coca-Cola Bam 1980-399r. Cradibed with
modemizing company.

Aysinessmae god philoarbrogis
Bern 1ea. BS [2p8a), MS [2984) and
05 1964]) inchemical sagineering, NIT
Feunder and president of Mhe Oxbow
Group, 1592 America™s Tup winrer,
Callecior of arl.

James | PapaLia

Astomobile rdasley eorcufive
Bom web. BS and NS in chemical engl-
rpeting, Urix al Detsail, Mercy Formee:
Ford Motar Company Fresident and Chiel
Cpeatiag Offcer. Directar ol engiseering
and manfactning for [apuar cars,

S GOVERNMENT, POLITICS

T4 Samusi W. Booman

Feoapier gnd U5 Secrerory of Eoevgy
Boss 1938 BS inchemical eagirirng, /‘
Comel Usiy, (y361) 5c0 inchemical sngl-
neering, MIT (2964). c1th US. Secretary of
Energy (3005 - present). Deputy Secsetary
Degarnment of Commeme; Assodate pro-
fsiaer and farmer disectar ol MITS Scheal
ol Engiaseering Practice,

!
A

.

Viema Espin (1930-2000)
Anvolutionarny oder aed Cabo’s
woaf¥oiel “First (ody”
Oae af the firs! Coban worran chemical
eagireers. MIT past-gradeate work
¥ paq). Marrand 1o Cabas President Radl
Castio, Preskdent of 1he Federation of
Coban ' Wamnen sinde it Fousding in 1988,
ngificial fest lagy af former Cuban presl-
MG HBNDrs, whe was dhvarced
during his teaure

JuUlciivc &

TECHNOLOGY

, 18  Bearwice Auce Hiexs (19191979
(mwvmiar and cofoasder af Sochety of
Waomes Enginesrs (SWE)

A% ia chemcal mgiseering, Newart
Caliege of Engineering [now MIT) 19380
Felped build SWE bom & tc-nember
organicalion ba ase with mane then 1 000
membeers today First Semale engineer

o ‘Weslem Elecisic. Developed ¥
communications sacilater

CanLV. S, PaTTERSON

Carceived gerwraton af visuah uiing
rare earty Suoresoence; irvemed the
Xcay screen (Naorasose) and overiaw
manutactare; satent applicable

1o esler TW.

Hemny T. Sampson

imvwmiar

Bam 1534, BS In chemical engineering,
Pardue Univ. (294 8). Codrmumted
"gamma-ehectric oo™ Q151 %9 detect
undirground ruclear tadatiorg lechma-
logy appled to cell phares in 1387

EDWARD TELLER [1508-2003)
“Fether af the K-banb*
A5 In chemical englaeering. Univ, of

Karhrabe, Cermary. Bes! knaown for wort
on Man battas Prsject and Sk role in
dewinping the bydagen bamb,

Contribastions ircladed Srurauer-Enmel.
Telier (BET) ackoeption kotherm and
Garrow-Teller subatome partiche behaviar
clyssification. Dutspaken advocane for
rachngt Lisling pragrams aad incsasing
nuciesr arsenals

Jomn vou NEUMANN (1503-1957)

Mothensiician ond pbysicis!

Diglama in chemical engineering, Fedenl
Institate of Technabagy, 2urich {agac).

1 Pioneer in game theary, nuclear

deterrence, and modem 0amputing

)
-
™~

For more stories about the
“chemical engineers of the century,”
visit the AIChE Web's
Centennial Celebration site:
www.alche.org f100/.
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Thank you

See you with more interesting stuffs
in next lecture



