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- s cost tocut ethanol 
Creating fuel 
from plant waste 
Ethanol, the leading alternative to gasoline, 
is now made from the edible parts of corn 
or sugar cane. A more efficient method 
would be to use the rest of the plant, but 
the leaves and stalks need to be broken 
down and fermented - currently an 
expensive process. Two Cambridge 
companies are trying to invent new ways 
to produce so-called "cellulosic ethanol" 
more cheaply. This graphic depicts the 
process used by Celunol Corp. 
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a chemical bath. 

Two in Cambridge 
among many 

- - seeking practical 
ways to make the 

- clean-burning 
.. alternative fuel 
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IfthecarOfthR~nuasen~mrn- 
~ d s c r a p s d ~ e , y w m i g h t b e  
able to tharnk a group of exemtiyes sitting 
e i g h t ~ a b o v € ? t h e ~ e g W v e r .  8 

That's where energy-industry vetem 
-2: Carlos Riva presides over Cieaunol Corp., one 
'2,  ofahostofnewcompaniesradngtotum 
'94 farm waste into potent, clean-burning --- 
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g6 1t might seem unlikely that the fuel in- 
'" dustry and big agriculture, two goli- of 4 the red-skte American economy, would in- 
.- tersect at a conference table overlooldng 
-5 -bridg&ide Gall& Bat i n h i n g l y ,  
@ e n W g y ~ w , t 3 r e n a ~ ~ i t l  Un 

American 9nergy is likely to come from 
high-tech &ence bihg dewdoped in places 
like CadnMge. 

"His tum,  energy companies were lo- 
cated near the energy Supply. You had oil 
companies in Houston, coal companies 

, tNheretheygetthecosl1.Ithhk~we"re 
going to see now is .almost a new type of 
company emerge - an energy innovation 
company," says Jeff Admws, a venture cap 
ita,listwithAWVentureOfW~,dwhich 
i n V e s $ $ I ~ " ~ ~ " ~  

bxmtly, prh~ety  hdd Celtlll01 said it 
would merge with Diversa Corp, a public 
California firm, creating a 240-pemn na- 
tional company. Diversa will buy Celunol for 
$115 million in stock, but the resulting 
company will be run by C)elunol's executkx 
in Cambridge. 

Several competitors, including East 
' Cambridge neighbor Mascoma Corp., are 
jostlingwithC141unoltobethefirsttopm 
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Sugar is ferntented R! 
and made into an 
alcoholic "beer". . . 

C -. resulting in ethanol. . 
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I JobnI@rdsley(lef't), a researcher at *@ 

Mascoma Lab in Cambridge, take8 a sample 
from a bioreactor. Above, farmem in s field 
0 f 8 W i ~ , ~ ~ ~ ~ B u r t e r i a l s b e f n e  
explored for a c h s r p s r a r s p ~ ~ @  
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bWue& or fuef made by p w b g  p1Pnfs, 
ratberw-f9roiLm~811etba- 
nol, the maBt important dqnmdc biofuel, 
co-drom can, and @ere's 8 limit to 
how much corn Ameriam farmland can 
Em?- -tbr rn a ,w pf=@ntwe 
~f US wtcmhila fue] comes from etha- 
nol, and it m't get mucb bigber without 
i p ~ w i t h F b e f o o d s u P P b :  

"ISwuw~nttogettoenergyindepend-. 
ence, youk not going, to get .there from 
con$' says Samir Kaul of Khusla Ventures, 
a firm that has invested inboth Mawbma 
a t r d ~ ~ .  

Better tbajl' wing dm,, say l[Lapl. arid 
others, WOUM be to make ethanbl from 
mdre profuse plant mbm- F4 
extra woodchips, 'even grasesuch ss 

losic biomass, doesn't exactly roll offthe 

from the junk parts of plantst "it really 
tonguet. ~ t i f h d  can dy be 4 i ! 

shifts tlk ehffatlon dPmatically," says 
J ~ h n  Preston, aJkdmo1cgy investor and 
ha1-. 
In Felxuaryy Celunal bmke ground on t' 

~&Wdnga~30millhonpaapltinup 
state New Pork to in#e ethanol from 
wood chip. A plant h Iowa is being built 
tomake i t~~~cobsands ta lks .AUof  
them are t@hg to" the course for the 
nextwaveafMe1. 

And further dawn the line, they hope 
to applygmetio engineerbg -'am 
to the prooesa Celunol, for hq 
developed a n e w , h  o f ~ e ~ e d  their new plants to demonstrate it can .polb, who mwd'p an energy adviser to mixed ixi srnqlt-tities into current &-, biotech experts, and enthus- 
energy cane, an inediiIe plant with ultra- work at a larger scale. 
Ir$Ctr-,,f'.e&Ilose. ..". .-... - 

the administrations of both Bill Clinton gumline. And even people with "flexexfuel" tic venture firms. 
which can both gwline and '4Almost half of our employees 'ark 

: 'There's no musty old man of bihels by the mty of sta- p h ~ ~ ,  add this is where the t&t is,* dayg 
rayipg' 'Thfs is how 

, .&o&ne& 
investors. 'bns that . Uascoma chief executive Bruce Jamerson, . 

01 chief Riva We're the who joiaed.the company last month frpm 
Lalong? - a South Dakota ethanol maker, ankl still 
I Thekeytothepmcea co&utes on weekends back to his home ' 
Z U l d ~ p ~ i s @  KhQsla Ventures. near Sioux Falls. 
#le to@$hnt imtkr inta d mbsb~ce  For nbwy &cmd Demains a Riva, an MIT engineering graduate, ; 
that ran be fermented into alcohol. Enter n if the companies rbeuch-driven antsinem, which is why concurs. 'You have to be somewhere," he 
the scieke of biotechnology, which can losic ethanol plant offthe &ound. get the process right, other obstacles two ufthe l~~ ad in hbridge.  says, "and from that perspective it's better 
design enzymes to digest the plants and w e  prqof of the pudf$ng is going to loom. Pewes. than 5 peroent of Amedcan Althotgh neither is )based on ,science in- to be here than close to the biomass." 

be in having one Mtheae operational 365 cars sold today can burn ethanol as fuel, vented in the Boston area - Celunolk labs 
devel- thp a @lys &pyid %mis of the In- accordirrg to the National Ethanol Vehicle are in Fbrida, and Mamma's axe in New Stephen Heuser can bb reached a t  
to JW!, #r hxd S d f w c e  in Minne Coalition, although the substance is Hampshire - they cite the I d  pool of sheum@@k.com 
-,**&'.* -"kz ' , , h , , ,  ; 

, A  , I 
" ., .,! . , . 

P. - '  ' - "  . I  I I 




