Uure tor hog-lot stench touted

ISU team developing a way to turn methane gas into energy

By THOMAS R. 0'DONNELL
Or THE REGISTER'S AMES BUREAU

Ames, 1a. — Richard Dague be-
licves he has the answer to stlnky

hoql
ll s l antastic,” he said. "It's sim-
ple.”

Dague and his rescarchers at
lowa State University have patent-
ed a process that uses hog wastes
to produce odorless methane gas.
The gas can be burned for energy.

The process also leaves less
waste behind to spread on ficlds.
And what's left doesn't smell as
bad, Dague said.

I think we're onto something,"”
said Dague, a professor of environ-
mental enginecring. So do state and
federal officials and industries
from starch processors to cheese-
makers who want to use it on their
wastes.

“It's just hotter than a pistol in
terms of applications,” Dague said.

Big Hog Lots

The only thing hotter may be the
controversy over mass hog produc-
tion facllities. The farms produce
thousands of hogs and miilions of.
gallons of waste. Rural residents
have fought the plants, saying the
stench and possible water pollution
would be unbearable.

But Dague said he can make the
farms less of a burden. “We'll get
rid of most of the obnoxious
odors,” he said. “I'm not saying the
problem is wully solved, but we're
very close."

Andy Hashimoto, head of the
bioresource engineering depart-
ment at Oregon State University,
sald methane generatlon "is a very
active rescarch area. Definitely,
(Dague) is one of the leaders.”

Dague said ISU has the largest
such program in the United States,
with 18 graduate students working
on projects last year. Hashimoto
agreed it's one of the larger pro-

ams.
“That's a unique system," Hashi-
moto sald of Dague's reactor, but
“'there's different kind of syumms
to do d!fferent kinds of things."
He added, "I don't see one sys-
tem's going to solve everybody's

. problem.”

Pilot Projects

A pllot reactor system Is in oper-
ation at Penford Products Co. in
Cedar Rapids. The company, which
makes specialty cornstarches for
use in paper production, believes
the system could cut its $1.6 mil-
lion annual waste bill by

Richard Dague, p

of envirt al

State University, displays a test tube of bactena that. cats hog manure pits.
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2s much as 80 percent. Burning gas
produced by the reactor could save
the company as much as $800,000
in annual energy costs.

Another pilot project is planned
for a farm near Wellington, Colo.,
with an annual capacity of 3,600 to
4,000 hogs.

Dague is a believer in the tech-
nology. The license plates on his
burgundy Buick say “METHANE."
In his office last week, he bounced
out of his chair periodically to dig
out files and papers. Ideas and data
pour out of his mouth.

“People never figured this out
before,” Dague said. “We have ac-
tually zeroed In on this in the Jast
six years.”

ng a ncw

way o(
wastes from hog
confinement
buildings. The
research holds
promise for
removing much of
the odor from the
wastes and Is being
watched closely by

ineases.
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fi and into a  the reactor's environment. Differ-

Dague has been lying anacro-
bic waste processing since making
it the topic of his doctoral disserta-
tlon In the 1960s. Things kicked
into high gear with the creation of
the lowa Biotechnology Byprod-
ucts Consortium. The consortium is
supported by the U.8. Department
of Agriculture and brings together
ISU, the University of lows, the
city of Cedar Rapids and lowa in-
dustries.

New Twists

Anacrobic reactors aren't espe-
ciffly new. But Dague’s process
adds a few twists to make it more
efficient.

With Dague's reactor, hog

manure would be flushed out of ~

large sealed tank or a lined, cov-
ered lagoon. Large hog farms now
use huge open anacrobic lagoons.
The open lagoons also use bacteria
to break down wastes, but they can
be difficult to control and the la-
goons often generate odors as the
waste decays.

“They're sticking with technolo-
£y that's 60 years old," Dague said.
“They've got the solids cooking and
fermenting for a year, year and a
half" before they're spread on
farm fields,

But with Dague's system, “It's
totally sealed, so there are no
odors.”

Bacteria similar to those found in _
sewage treatment plants thrive in _

ent specles work together to break
down wastes and produce natural
gas. The most efficient “consor-
tlums' of bacteria form large
clumps.

Feast to Famine

In conventional anaerobic reac-
tors, it takes a long time for the
bacteria to grow. The bacteria pop-
ulation also has to rebuild each
tl“\;’ the reactor is drained and re-

But Dague's process puts the
bacteria on a feast-to-famine diet.
Wastes are pumped In in cycles.
After the waste is consumed, solids

— Including the clumps of the most _ a batch reactor when plans were —
efficient bacteria — sink to the _

tank's bottom.

Liquid is siphoned off the top of
the tank, Ltaking with it the least ef-
ficient bacteria. The most diligent,
successful bacteria are left behind,
awaiting their next meal.

Dague demonstrated by shaking
up a test tube full of the black bac-
teria granules. The clumps of hard-
working bacteria sank to the
bottom. Small specks of lazy bac-
teria floated to the top.

“If they don't get their hind ends
Ier:’gear. they're going to be wast-

g e §
After the llquld is drained off, a
fresh batch of hog manure is
pumped in and the process starls
again. Each cycle can take as little
assix hours.

Some of the liquid that's pumped
off can be used to flush out the con-
finement building again, reducing
water consumption. The rest would
go into a holding pond and eventu-
ally would be spread on fields.

Not Free of Odor

1 would be the last to say there
would be no odor" from the liquid,
Dague said, “but the obnoxious
odors, the very terrible odors”
would be gone.

An anaerobic processing system
is likely to cost less than the la-
goons hog producers use now, Da-
gue said, [fashimoto disagreed.

"It takes a lot more manage-
ment" than an open lagoon, he said.
“It's going to cost more because of
the equipment needed.”

But Hashimoto and Dague agree
that because the technology is new,
it's difficult to get farmers to try it.
“People don't want to go into any-
lhlng that's new. They really
don't,” Dague said.

Charles Johnson, an environ-
mental engineer for hog producer
lowa Select Farms of lowa Falls,
agreed. Johnson said he lobbied for

being made for a new hog farm.
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ing at lowa waste, producing methane and reducing the smell of hog

"People don't accept new tech- *

nologies for the most part until
they're forced to do it,” Johnson

said. Dague's system was new and _

it wasn't clear how much it would
cost, he said. There's also the “mis-
fon that it's age
intensive. It's going to take man-
agement like anything else,” but

many of the steps can be automat-
od. 5

Watched Closely

Johnson will be watching the -

Colorado test closely. “His system
would certainly solve odor prob-
lem. No doubt about that,” he said.

Dague and his researchers are
continuing to test and refine the
process. A patent is being sought

for a process using tandem reactors .
operating at different tempera- |
It can remove nearly

tures,
100 percent of organic materials
from wastes, Dague said.

Last weck, Dague showed a visi-
tor one test reactor after another in

alarge lab at the Town Engincering

building at ISU. Each looks like a
large transparent plastic pipe

hooked up to tubes and holding .
dirty water. Some are in refrigera- -

tors or warmers to test their effi-
clencies at various temperatures.
Each reactor represents a test by
a different graduate student. Mem-
bers of Daguc's team come from as

e

far away as Nigerla, China and the -

Netherlands. They're working with

companies such as biotechnology |

firm Genencor, pet food-maker
1ams and grain-processor Cargill.

But Dague Is itching to get the
technology into the big hog-produc-
ing plants.

“There really aren’t any silver '

bullets” for eliminating hog waste

odors, Dague said. “They're talking :

about a chemical or some kind of
enzyme” that could be added to
wastes.

"Nuh " Dague snld "Mothcr Na-

ture's got the answer."




