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Return Shareholder Value 

I can’t waste money 

and time at work 



How about this one? 

Is this Cup Sustainable? 
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Sustainable is not an intrinsic property of a material! 

You can’t know by just looking. 



®™Trademark of The Dow Chemical Company (“Dow”) or an affiliated company of Dow 14 


Notes
4 trends: ag, consumerism and lifestyle, energy, transportation and infrastructure.





Chemical Industry Snapshot 
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Notes
The U.S. chemical industry a vital part of the U.S. economy.  It is a $720 B enterprise making essential products that end up in 96% all manufactured goods. 





Chemical Industry Snapshot 



US Trend 

U.S. trend is toward 

lighter gas cracking 

and it is an old trend 
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Notes
These are data for the US.  We have been moving to lighter feedstocks for a while.  The price of the steam cracker complex increases with increasing molecular weight of the feeds.  This is due both to an ethane only cracker being more selective and due to reduced purification capital.  Both conspire to make ethane-only the choice if you have cost effective ethane and desire only ethylene.  



As the feed slate has move lighter, it has upset the world order.  When I started in the industry, ethylene was more valuable than propylene which was, in turn, more valuable that butadiene which was more valuable than C5s which were more valuable than C6s.  The more rapid growth in propylene-based products and the move to lighter feedstocks reducing the availability of propylene has resulted in ethylene and propylene being nearly at parity.  Buta has gone crazy and is now more expensive on a BTU basis than the other materials.  Benzene prices have also been volatile.  As we continue to lighten the feedstocks, we’ll be short some materials and the market will drive the price up.



There has been a recent uptick in interest in butadiene from the bio folks.  They have now fixated on making buta due to its currently high price.



Sustainable Manufacturing Requires Broader Look 
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Sustainable Manufacturing Examples: Catalysis 

Propylene Oxide 

• 70-80% less water 

• 35% energy reduction 

• hydrogen  

peroxide 

• propylene 

• titanium 

silicate 

catalyst 

Dow + BASF 



Sustainable Manufacturing Examples: Catalysis 

Increasing Thermal Stability and Efficiency 

Polyethylene: Higher Efficiency and Plant 
Throughput Through Improved Catalyst Design  



Next Generation Manufacturing Processes 
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Notes
In general, 70-80% of energy is expended post reactor, for separations.  



Big exceptions include chlorine (energy intensive to make (sepn of water from caustic), but little energy to separate/purify; and ethylene – about 50/50, with great heat recovery on the exothermic reaction from decades of optimization.



Reactions, Mixing and Separations: New technologies that provide high energy efficiency and process intensification; example technologies include separation processes that rely on high-performance membranes and catalysts.

High-Temperature Processing: Non-thermal or lower-energy alternatives to conventional, high- temperature processing technologies will enable more efficient production or recovery of critical materials.

Waste Heat Minimization and Recovery: Technology advances in ultra-efficient steam production, high-performance furnaces, and innovative waste-heat recovery will help to improve sustainability, reduce water usage, and decrease the energy footprint of U.S. manufacturing.

Sustainable Manufacturing: Materials Science, Sensors, Visualization, Control, Recycling.  New technologies to reduce process steps, materials usage, or enable the manufacture of materials or components that increase recycling and recyclability. 







Midland Daily News 

1 January 2012 

Demand for Bioproducts? 

Delta Airlines Napkin 

April 2012 



Per Capita Energy Use 
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Two Carbon Flavors 


Notes
When we make chemical products, we have two kinds of carbon that must be considered.  Our products are predominantly carbon-based, so we have the carbons that represent the feed that end up in the products we sell.  Those would be the carbons that end up in the shampoo bottle or other good made with our products.  



There are also carbons that we used to provide heat in the manufacturing of the product that we ultimately sold.  Those carbons are burned and released to the air as CO2.



Typically we do the lower left:  fossil carbons in the product we sell and fossil carbons burned to make it.  



In Brazil we’ll do the upper right.  Renewable carbons in the product, renewable carbons burned for fuel.



Most of the renewable processes we see are in the bottom right.  Renewable carbons in the product with fossil carbons burned for fuel.  This creates a problem.  You see, sometimes the amount of fuel needed when using the renewable feedstock is significantly greater than when we start with our traditional feedstocks.  Let me say that again.  In many cases the amount of emissions in the manufacture are greater when renewable content is provided than when the traditional fossil routes are used.



This is another one of those times when scientist and engineers have to speak up and point out that widely held beliefs may be in error.  You actually have carefully compare!





What Impact? 
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material 

per capita 
consumption (lb/yr) 

PET 
packaging 

17 

petroleum 6619 

natural gas 8037 

coal  6439 

gasoline 2495 

sand and 
gravel  

13923 

cement  512 

iron ore  340 

salt  403 

beef  54.3 

chicken  55.7 
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PET 

data from HIS, 2012 ERS USDA, 2011 National Mining Assoc., World Bank 

30% 

100% renewable 

PET (not yet 

available) would 

required ~80 2 L 

bottles to offset 

burning 1 gallon of 

gasoline or about 

400 at today’s 30% 


Notes
The hype around green bottles just doesn’t match the reality.  The personal average gasoline consumption means that you emit around 7900 lbs of CO2.  A pure plant bottle would consume about 39 pounds.  The plant bottles available today only about 13 pounds.  



That’s about 0.2 %.  



All of the napkins, all of the ads, for less than a percent of what is still only a fraction of everyone of your personal footprints.



http://ad.doubleclick.net/imp;v7;j;262522719;0-0;0;17652487;0/0;50548025/50521028/1;;~aopt=2/1/ca/0;~okv=;at=daily;pageid=9450672;pos=wel;dcopt=ist;tile=11;kw=atlanta;page=9450672;vs=manufacturing;co=3209829;sz=1x1;bsg=1418586;bsg=1438866;bsg=1433466;;~cs=a?http:/s0.2mdn.net/2916436/Deloitte_ROS_Sept2012_v1.htm?t=10&cT=http://ad.doubleclick.net/click;h=v8/3d0c/2/0/*/a;262522719;0-0;0;17652487;255-0/0;50548025/50521028/1;;~aopt=2/1/ca/0;~sscs=?&l=http://www.bizjournals.com/atlanta/news/2012/09/27/coca-cola-jbf-team-on-plantbottle.html?s=image_gallery


PET Comparison 
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Go After the 21,000 lbs 



The End 

Questions? 



Shale Gas Impact 
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Owen Kean and T.K. Swift, American Chemistry Council, "Industry-Transforming Natural Gas into Products", National Academy Forum on Unconventional Gas, 11 September 2012. 
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not full cost - just stoichiometry


Notes
dashed lines are just for comparison with biological sources, since these are getting ever more press these days as way to produce chemicals.  The calculations are freshman chemistry versions only.  That is, if I could do the reaction shown with 100% selectivity and no process losses, what would the cash cost for the ethylene be starting with either #11 raw sugar or ethanol, both world traded commodities.  Prices are average 2011.



Sugar futures are at 19 cents and this means that the sugar cost alone, with no capital is 61 cents per pound to make ethylene.  Starting from ethanol at $2.26 per gallon, the current US selling price, the cash cost alone are 56 cents per pound to make ethylene.  Again, NO capital, just stoichiometry.



The plot is of all in production cost, so I’m doing an apples to oranges comparison to make the point that the commodity bio feedstocks don’t even enter into this discussion since purchase of the biological feedstocks exceed the all-in production cost for olefins today.



(people talk of cellulosic sugars at the 14-16 cents / lb range.  This is still 45 cents worth of raw materials, still above current production costs).






