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Background

The concept of BMoenergy involves the natural, technical, and industrial processes I
through which the combination of air, water, soil necrienes, and energy from the sun are |
converted o different biomass [orms. Thess in turn can be vsed to produce clecorigity, l
heal, gases, and other products. An overview of Diomass resource CAregories, conversion

processes, and produges is shown in Figues L. l'

Al the present time, wood and wood waste combustion systems are the main sources of
encrgy from biomiass, with industrial applications being the largest, and residential
usage of wood fuel increasing. 1

Other technologices thar are beginning to contribute as sources of energy are; generation
of methane from farm and industrial wastes by small-scale processes that decompose
malerials in the absence of sir; mass burning of municipal solid wasies and
refuse-derived fuels (trash) to produce steam and electricity; extracting pases from
runicipal landfills; and comverting crop plants into ethanol and methanal fuels.
Biomass energy use, the econamics af which are very site specific, is primarily limited to
widely scaftered small-scale plants. Large-scale combustion systems are mainly aperated
by insdustry, cather chan electric drilities.

Furure biomass resources may also include carhon and hydrogen (hydrocarbon) bearing
plants and microalgae (Free-floaring microscapic plans).

The major processes currently used in the Unired Srates to convert biormass inle energy
are combustion (direct burningd, thermochemical (heat associated with chemical
changes), apd biochemical (biclogical changes such as decomposition and 1
[ermentation). A& fourth process, called phorochemical or pholtoconversion, uses light as
an encrgy source for chemical reactions. 1t 15 in the developing stage.

Expanding commergial use is expected in recovering methane gas from communicy E
land{ills and alse using trash as a burnable fuel. Methane gas is also being extracted

from cattle manure through a process called anasrobic (without air) digestion. The
cthanol fuel industcy continues to prow steadily, primarily in the motor fuel octane
enhancement [ield, by fermenting farm crops such as corn to obrain aleohol and using
the residue for livestack feed. Another promizing method (s changing biomass into a
pelletized form, providing a dry, uniform, easily stored and shipped fuel thar can be
made [rom a variety of wood wastes and crop residues,

R L

Research and development work by the U5, Department of Encrgy, the Gaz Besearch
[nstitute, and others is continuing in a large number of areas that will result in providing
a strong technical base that will reduce risks and encourage more use of biomass enerey,




Sources of Biomass

Hood and Wood Wases

Trees (eucalypoas, poplar, firs, pines, lucacna,
locusts, willows, sycamore, red alder, elms, maples)
Shruhs (chaparral, mesguite)

Forest Residue {logering residues, clearing, removal)
ATHY Residue (bark, sawdust, coarse residuss)

(ther Wastes

Municipal Solid Waste (paper, Food and vard wastes,
plastics, wood, tires)

Livestook wasie (manure)

Provess waste (Industrial, food processing)

Sewage (sludaed

Agricultural Crops and Residues

Crap residues (cane tops, straw, husks, citrus peels,
carn stalks)
Clotion gin fravh

Bagase (sugar canc pulpl

Muouzsey

Srarch crops {corn, wheat, sorghum, barcleéy)
Supar crafs (canc, beet, sorghum)

Forpge crops (alfalla, grasses, fesoue, clover)
Oilseed craps (sovbean, sunflower, salTlower}

Sair and Fresh Water Aguatic Plants

Alpoe (kelp, oil prodocing microalgae, spirulina)
Werer weed

Hrrar hvacinth

Fovds and rishes

Unconventional Crops

Avrid langd planes (guavule, rabbil bruzh, golden rod,
creosole bush, sassafras, gopher plant, milkweed)
Saline plants (salt bush, reed grass, seepwood,
Russian-thistle, greasewomd)

Conversion Methods

Combusiion
{direct burning)

Primary Provucrs (steam, heat, cooking, gas)
Becondary Products (methanol, acids, electricity)

Thermochemica!
{heat from chemical changes)

Gaslficarion

FPrimury Produces (oil, low- or medivum-Biu pas,
charzoal)

Secondary Products {methane, methanol,
hydrogen, amimaonia)

Liguelaction
Primary Product (oil)

Riochemical
{biological changes)

Ancerobic INgesiion

{ehanges in the absence of air}
Primary Progduct [methane (biogas)]
Sevondary Product (ammonia)

Ferrretiatinm

fehanging complex compounds fo simple ones)
Primary Product (ethanol)

Secondary Product (elhyleng)

Phovocheriical

{using Nght to cause chemilceal reacrions)
Erimary Product (hydrogen)

Secondury Produces (oxyeen, carbon diowide)

Sources af biomass and conversion
mehods

Figure 1,




Nebraska Biomass Resources

High potential exists in Mebraska for biomass resources from agricultural crops and residues, grain and sugar
craps, and animal waste. The most feasible conversion technologies for these resources are gasification,
Iquefaction, fermentation, and anaerobic digestion. Municipal solid waste is also 2 feasible biomass resource
option in arcas where the population is greater than 25,000,

Vast cropland and grazing land are contained throughout most of Mebmska. Therefore, the primary emphases
Iave been on agricultural manure conversion (o methane using anasrobic digestion and on corn conversion to
aleohol using fermentation. Although alcohol research is now limited, several alcohol plancs throughout the
stare are economically feasihle.

The 115, Department of Agriculiure, located in Clay Center, has researched the use of livestock manure
combined with crop residues for the production aof methane gas. A few large cattle feedions exist in eastern and
¢ast central Mebraska. Where the catole are confined, gathering livestock manure iz easier and less expensive.
The manure 13 cooverled 1o methane uzsing anaerobic digestion.

The University of Mebraska has been involved in several biomass studees,

Contact for More Information

De. Denniz Schule
University of Mebraska
Room 212, L. W, Chase Hall
Lincoln, ME 68583-0726
(402 472-3930

MNebraska Eneragy Office
Strategic Conservation D¥vision
PO, Box 93085

Stace Capitel Building, 9th Floor
Lincoln, ME 63509-5085

(402) 471-2867

Nebraska Gasohol Committes
Atate Oitice Building

PO, Box 94831

Lincoln, ME 635094831

(402 471-2941
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