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Pond scum might turn out to be the world's best source 
for, well, saving the world. By Heather fvli liat 

WHEN IRA LEVINE, PHD, told his mother 
he was leaving medical school to become 
a phycologist, she didu't protest at first. 
But when she realized her son was going 
to spend his career analyzing algae, not 
the neuroses of affiueut clients, she didn't 
speak to him for a year. If only Mrs. Levine 
could see her son now. 

Algae. - pond sewn, kelp, seaweed. and 
the like - is enjoying a heyday. Scienti..c;ts 
and entrepreneurs now tout it as much 
more .!!!an the nori that wraps your sushi 

or the carrageenan that thickens everything 
h'om ice cream to taotllpaste. It could be 
the biofuel feedstock that saves the world 
,,~thout raising food priees, a vacunm that 
sucks up globe-warming carbon dioxide, 
and even a material that makes bioplas­
tics, which disintegrate into compost rather 
than stick aronnd for eternity. 

"It's kind of refreshing:' says Levine, an as· 
sociate professor at the Uuiversity of South­
em Maine and an expert ou the commercial 
cultivation of algae. "People call m e \lp. Ven-
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uue capitalists t..'lke me out to dinner. They 
fJy me around the world to speak. It's the 
fi["!)i. time that being a phycologist is cool." 

In the last year or so, algae has gained two 
nationaJ organizations: the National Algae 
Association (NAA), aimed at helping start­
nps and what woe called "a\gaepreneurs," 
and the Algal Biomass Organization (ABO), 
focused on pooling peer-re\,;ewed research 
on algae as a feedstock for biofuels. 

According to NAA fonnder BruTY Cohen, 
attendance at the NAA's qualterl)' work­
shops in Houston has been doubling every 
three months, with 250 people pre.<;ent at 
the last session. When the ABO had its first 

summit in San Francisco last November, or­
ganizers planned an invitation-only session 
f01"100 people, and 360 attendees from 20 
countries showed up. At tbjs year's summit, 
held in Seattle in October, attcudance near­
ly doubled with 670 people showing up. 

'''We're getting interest from aJi over the 
country, all over the world," Cohen sa)"S. 
"Just from the Depaltment of Energy, it's 

a $6 billion market- That's just the biofuel 
side. That's not including plastics and all 
the other things.­

, . tbis is an "everything old 
is new again" story. Algae - a huge family 
of more than 80,000 organisms that pho­
tosynthesize sunlight bu t lack roots, shoots. 
and leaves - grows quickly, with some spe­
cies nearly doubling in volume overnight. 
And nearly bal f t he body weight of some 

species may be lipids. the scientmc term 
for oil. There's evidence that humans have 
used algae for millennia: Chinese tex1s from 
5,000 BC mention it, and lrish fanners 
once fed it to their cattle. 

Today, companies, led by firms in the 
United States, Germany, and lsrael, already 
commercially grow about six microalgae 
species for food, cosmetics, and pigments. 
In addition, firms all around the world grow 
macroalgae fo r thickeners, farmed fish feed, 
den tal molds, adhesives, ulcer medicines, 
etc . But while these products command 
generally high prices, their markets have 
limits. The world only needs so much algae 
moisturizer or algae-thickened ice cream, 
after all . When the talk turns to biodiesel 
and bioplastics, though, that takes things to 
a whole new leveL 

The idea to use algae in a fuel capacity 
was £rst tested about so years ago, when 
Massachusetts I.ostitute of Technology sci­
entists e:\:perimented \Vith growing alg~ for 
biofueL Then, in the 1970s, the Department 
ofEnergy spent 53.3 million to establish its 
Aqnatic Species Program (ASP), which was 
eventually shnt down in 1996. The problem 
was flndjng a cost-effective way to grow the 
algae on such a massive scale in the lab ­
like how to del iver j ust the right amount 
of light, among other things - as well as 
a cheap method for extracting the oil. Us­
ing organie solve nts or just squeezing the 
oil out of the algae is a pricey business. But 
30 years ago. when P resident Jimmy Carter 
first funded the ASP, a gallon of gas cost 
abOllt 70 cents. Today, the math looks very 
different. 

"At S]O to 820 a barrel of oil, algae is 
t ough to bring to market," says Thomas 
Byrne, secretary of the ABO. "'If petroleum 
is at $50 to 560 a ban'el , that's very differ­
ent. 'We think algae \'lill be competit ive." 

What's more, algae boosters say, new tech­
nologies like dosed hioreactors promise to 
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make it easier to grow acres of algae in mass 
quantities. Pins, algae also can be grown in 
wastewater, uses carbon dioxide as it grows, 
and produces fewer hydrocarbons when 
burned, providing a hedge against climate 
change, which is a huge benefit The cost of 
getting the oils out of the algae is dropping 
as well, now lhatsdentists have a much bet­
ter understanding of algae's fat-producing 
cycle: Starving it actually makes it produce 
more fat . This means companies can b old off 
on thc food at the eud and then harvest the 
organisms at their fattiest_ 

"It cost $10,000 three years ago to pro­
duce one gal lon of algae gas, $3,000 in 
2006, and $20 this year," says ""ViIl Thur­
mond, chai rman of research and devel­
opment for the NAA "The cost curve is 
dropping rapidly.'" 

Ofcourse the major money - and hype­
has poured into algae biofueL Bill Gates just 
invested in the San Diego start-up Sapphi.re 
Energy, which intends to make anto fuel 

from algae and then expand into developing 
gasoline equivaJents like die.<;el and jet fuel. 

Airbns and Honeywel1 recently an­
nounced thatthcy're developing a jet fuel by 
using vegetation- and algae-based oils. By 
2030, they hope to power a third of com­
mercial aircraft this way. And a variety of 
other companies, including Boeing, Chev­
ron, and Royal Dutch Shell, are also looki ng 
into algae's potentia.l. 

"The yield is much higher than anyt.hing 
else we Imow of, and it's not competing 
with food sources," says Bill Glover, direc­
tor of environmental strategy fo r Boeing 
Commercial Aircraft. "We want people to 
enjoy commercia] aviation V{ith a clean­
energy solution. This is a way to do that." 

Estiluates on when airliners might wide­
ly use algal jet fuel vary, ranging from threc 
years to more than a decade. Fnel mixes that 
incorporate algal biofuel will likely make it 
to market -first. Boeing has predicted that a 
fifty-fifty mix of algal biofuel and petroleum 
jet fuel could be available early in the ncxt 
decade, but. Glover says, s uch mixes may 
not power the world's entire air fleet unti l 
2025, simply because of the difficulty of 
o-eating the infrastructure to grow and pro­
ccss that much biofuel. 

Companies are already taking the first 
real steps in that direction. though . In 
February 2008, the start-up SoJazyme, 
hased in San Francisco. produced an algal 
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biofue1 that iu tests bchayedjust like jet fuel 
derived frolll petroleum: It didn't freeze at 
the low temperatures of high altitudes, and 
it passed all the government testing specifi­
cations for aviation turbine fuel. 

BY READING THE WEBSIT£S of v",-ious 
stnrt-ups, you find that an acre of algae can 
possibly prodnce ]00,000 gallons of fuel 
in a year - Or maybe it's 30,000 gallons 
or 4,000 gallous or 400 gallons. Yet even 
the lowest figure, scientists say, compares 
favorably with the 50 gallous that an acre 
ofsoybeans prod uces. . 

The challenge is that a1gae can be tin.icky. 
Too much light or too little, and algae stops 
producing. Too hot or too cold, and again, 
algae stops prodncing. Wrong nutrients or 
too many nnh"icnts, same thing. Invasive 
species can overwhelm the desired species, 
contaminating the whole hatch. And when 
yon grow a large amonnt of algae, the cul ­
tures eventnally get so thick that it blocks 
light, preventing the optimal gTo\vth of 
more algae. 

Various companies have come np with 
ingenious solntions to these problems. So­
lazyme grows algae in dark fermentation 
tanks, feeding it sngar. Valcent, in El Paso, 
Texas, grows algae in slowly moving vertical 
plastic bags that hang from a turning rod; 
this allows light to get in from every angle. 
Other companies grow it in pla<;tic rods or 
triangular chamhers. OriginOil, in Los An­
geles, has patented a system ",ith a vertica.l 
shaft that rotates very-lo\',,·-en·~iW lights in 
a heli'( pattern. And then there are compa­
ni e'> like PetroSun, in Rio Hondo, Texas, 
and L veFue\s, in San Carlos. California, 
that stick to the old-fashioned method: 
They simply grow the algae in large ponds. 

Se\reral firms are also betting that the oils 
from algae .might replace the petrochemical 
oils used to manufuchnc plastics. Research­
ers at the University ofTe.\:as at Austin have 
shmm it's possihle, and PetroSnn is using 
some oftJle algal oil t1-01n its farm to condnct 
bioplastics research. The European Union has 
also funded re.'>eaJch into algal bioplastics. 

"We're getting tremendous interest from 
pla<;tics companies - some really big com­
panies - that want to go over to green plas­
tics," Cohen says. "No one's [gone] public yet, 
and it's still in the research stage, bnt alga.e 
plastics and algae packaging are coming." 

The first st ep to any of this, though, is 

getting the algae oil. Companies such as 
Sapplrire and Solazyme put the time hori­
zon for their products at three to five years, 
but experts say it may be 10 years before the 
snpply of algal oil is large enough to he felt 
iu the market. Stil1, Solazyme's biodiesel 
(Soladiesel) W<lS tested in military trucks 
in April, and a Ch icago chem istry teacher 
and his class of ]40 studcnts managed to 

produce enough algae biodiesc1 to drive a 
Volkswagen Vanagon to the Sears Tower 
from Al Raby School for ComrxHInity and 
Environment on tlle West Side. A.nd if a 
class ofchemistry students can make it hap­
pen, then the rest of the world can't be far 
behind. f:llIi!l 

Brooldyn. New York-tlase c:l writer HEATHER MIllAR IS a fre­
quent oontributClr to American Way. 


