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1998	
   1999	
   2000	
   2001	
   2002	
   2003	
   2004	
   2005	
   2006	
   2008	
   2009	
  
North	
  America	
   456.9	
   463.1	
   498	
   487.6	
   512.6	
   541.7	
   602.7	
   680.3	
   733.4	
   742.8	
   774.6	
  

LaWn	
  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	
  

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	
  

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



Global Chemical Production Scenario 

19/01/13	
   7	
  

North	
  America	
  
21%	
  

LaWn	
  America	
  
6%	
  

Western	
  Europe	
  
29%	
  

Central/Eastern	
  Europe	
  
5%	
  

Africa	
  &	
  Middle	
  East	
  
4%	
  

Asia/Pacific	
  
35%	
  

Global	
  chemical	
  produc9on	
  in	
  year	
  2009	
  

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



Asia/ Pacific Chemical Production  

19/01/13	
   8	
  

1998	
   1999	
   2000	
   2001	
   2002	
   2003	
   2004	
   2005	
   2006	
   2008	
   2009	
  
Japan	
   193.8	
   220.4	
   239.7	
   208.3	
   197.2	
   218.8	
   243.6	
   251.3	
   248.5	
   245.4	
   298	
  

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	
   32.5	
   33.5	
   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	
   27.1	
  

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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19/01/13	
   9	
  

Introduction to Chemical Industries   

Global Chemical Production Scenario 

Indian Chemical Production Scenario  

Role of Chemical Engineers   

Salary Package 

Balasubramanian	
  S	
  	
  



Indian Chemical Industries 

19/01/13	
   10	
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  Chemical	
  Industry:	
  A	
  Sector	
  Study,	
  Export-­‐Import	
  bank	
  of	
  India,	
  Quest	
  PublicaWons,	
  March	
  2007	
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  Source:	
  Directorate	
  General	
  of	
  Commercial	
  Intelligence	
  and	
  Sta:s:cs,	
  Ministry	
  of	
  Commerce	
  and	
  Industry,	
  GOI	
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A.	
  I.	
  Ch.	
  E	
  ’s	
  definiWon:	
  

“The	
   applica:on	
   of	
   principles	
   of	
   the	
   chemical	
   and	
   physical	
   sciences	
  
together	
   with	
   the	
   principles	
   of	
   economics	
   and	
   human	
   rela:ons,	
   to	
  
fields	
   that	
   pertain	
   directly	
   to	
   processes	
   and	
   process	
   equipment,	
   in	
  
which	
  maEer	
  is	
  treated	
  to	
  effect	
  a	
  change	
  in	
  a	
  state,	
  energy	
  content,	
  
or	
  composi:on’’	
  
	
  

Source:	
  www.aiche.org/uploadedFiles/About/Centennial/Books/50/3-­‐Chemist.pdf	
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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	
  OperaWons	
  of	
  Chemical	
  
Engineerng	
  ,	
  5th	
  	
  EdiWon,	
  Mc.	
  Graw	
  Hill,	
  Pp	
  3-­‐5.	
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Including	
  all	
  engineering	
  aspects	
   involved	
  in	
  the	
  development	
  of	
  new,	
  modified	
  or	
  
expand	
  exisWng	
  commercial	
  process	
  in	
  a	
  chemical	
  or	
  biochemical	
  plant.	
  
	
  
In	
  this	
  development,	
  the	
  chemical	
  engineer	
  will	
  be	
  making,	
  
	
  

1.  Economic	
  evaluaWons	
  of	
  new	
  processes	
  
2.  Designing	
  individual	
  pieces	
  of	
  equipment	
  for	
  the	
  proposed	
  new	
  venture	
  
3.  Developing	
  a	
  plant	
  layout	
  for	
  co	
  ordinaWon	
  of	
  the	
  overall	
  operaWon.	
  

	
  
Because	
  of	
  these	
  many	
  duWes	
  ooen	
  chemical	
  engineer	
  is	
  called	
  as	
  design	
  engineer.	
  
	
  
On	
  the	
  other	
  hand,	
  a	
  chemical	
  engineer	
  specializing	
  in	
  economic	
  aspects	
  of	
  design	
  is	
  
ooen	
  referred	
  to	
  as	
  a	
  cost	
  engineer.	
  
	
  

Source:	
  Max	
  S.	
  Peters,	
  Klaus	
  D.	
  Timmerhaus,	
  Ronald	
  E.	
  West,	
  	
  (1997)	
  	
  Plant	
  Design	
  and	
  Economics	
  for	
  
Chemical	
  Engineers	
  ,	
  5th	
  	
  Mc.	
  Graw	
  Hill,	
  Pp	
  1-­‐2.	
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Source:	
  David	
  M.	
  Himmelblau,	
  James	
  B.	
  Riggs.	
  (2009),	
  Basic	
  Principles	
  and	
  CalculaWons	
  in	
  Chemical	
  
Engineering	
  ,	
  7th	
  	
  PrenWce	
  Hall	
  India,	
  Pp.	
  XXV	
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Industries	
  those	
  hires	
  chemical	
  engineers	
  	
  	
  
	
  

Source:	
  AIChE	
  2006-­‐2007	
  IniWal	
  Placement	
  survey	
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  Source:	
  NaWonal	
  AssociaWon	
  of	
  Colleges	
  and	
  Employers	
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  Source:	
  NaWonal	
  AssociaWon	
  of	
  Colleges	
  and	
  Employers	
  Summer	
  2008	
  Salary	
  Survey.	
  	
  

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

Top-­‐Paid	
  Bachelor’s	
  Degrees	
  



Salary Package 

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

Top-­‐Paid	
  Bachelor’s	
  Degrees	
  

Undergraduate	
  Major	
   Average	
  Salary	
  
Petroleum	
  Engineering	
   $86,220	
  
Chemical	
  Engineering	
   $65,142	
  
Mining	
  &	
  Mineral	
  Engineering	
  (incl.	
  geological)	
   $64,552	
  
Computer	
  Science	
   $61,205	
  
Computer	
  Engineering	
   $60,879	
  
Electrical/Electronics	
  &	
  CommunicaWons	
  Engineering	
   $59,074	
  
Mechanical	
  Engineering	
   $58,392	
  
Industrial/Manufacturing	
  Engineering	
   $57,734	
  
Aerospace/AeronauWcal/AstronauWcal	
  Engineering	
   $57,231	
  
InformaWon	
  Sciences	
  and	
  Systems	
  	
   $54,038	
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Nobel	
  Laureates	
  
Arts,	
  Literature	
  and	
  Entertainment	
  
Business	
  
Science	
  and	
  Technology	
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