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NONFUEL USES OF PEAT

Moses Passer

Department of Chemistry,- Unlversity of Minnesota
. - Duluth 12, Minnesota

Peat can roughly be defined as the product resulting from a special
arrested decay of dead vegetation, The more tyvical prettern followed by
dead plants is to undergo complete decay, with conversion of the organic
matter into gases that are released into the atmosphere, while the inorganic
matter remains in the soil. This complex vprocess can take place only when
the characteristic needs of the microorganisms that bring it about are met;
these include, among others, 2ir, water, and suitable nutrients. When
dead plants accumulate under water, howevar, air is excluded =snd only a
vartial decay takes place, together with vhysical disintegration. After
some hundreds of milliong of years the successive products are lignite,
then bituminous coal, and ultimately anthracite ccal. But at a relatively
very early stage, after some 10,000 to 20,00C years, the product of this
arrested decay is peat. Peat, then, represents the bare beginning of the
coalification process.

Considerable data have been published on the areas of peat bogs in
various parts of the world, and on the amounts of peat in these bogs. It
is probably safe to accept these data so far as they indicate orders of
magnitude. 3Beyond this, they must be treated with considerable reserve,
for the very zood reason that virtually nowhere has the utilization of
peat been great enough to justify the tremendous expense of an exhaustive
accurate survey.. (Two exceptions to this statement may be noted: first,
in the Soviet Urion and in Irelard, vhere there are large fuel veat indus-
tries; second, in any other aree where there might be an exhaustive local
survey for a specialty high-wvalue peat, such as horticultural-grade
sphagnum.) With these disclaimers, the following estimates are probably

Table l

World Peat Deposits

Country Sguare Miles Country Sguare Miles
U.S.S.R. 65,000 Great Britain 9,400
Canada 37,000 Ireland 4,700
Finland 30,000 Newf oundland 3,000
Sweden 19,000 Yorway i 2,900
U.S.A. 11,200 Austria 1,500
Jermeny 9,900 Denmark Leo

In addition, pest debosits are known %o exist in the other conti;ients.
but there we cannot make even uneducated zuesses. '

Deta on the amount of peat in the bogs are even less reliable then the
bog arsas, since the depths of peat deposits will vary over wide ranges;
typically, from 4 to 20 feet within a giver bog, and depths as shallow as
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a foot or two, and as deep as 50 feet or more, are not unknown. The following
estimate, that of Kazakov,® again is presented only as an order of maznitude:

Table 2

World Peat Reserves®

Billions of Tons™

U.S.S5.R.
Rest of world
Europe (except U.S.S.R.) 24,8

North America 18,1
All others 27.1
World totel

(a) On an air-dried (309% moisture) basis

153

And for the United Stetes, we have the data of Soper and Osborn:®

Tahle 3

United States Peat Reserves3

Peat Ares,
State millions

of acres
Minnesota 52
Wisconsin 1,0
Florida —_—
Michizan —
Virginia -~ North Carolina —
Hew York 0.8
Maine -_—
California ¢,06
Chio 0.05
All others —_—
Total

Peat, millions
of tons, air-
dried basis

+ 6,835
2,500
2,000
1,000

700
480
100
72
50

— 20

13,827

Data on current production are presented in Table 4. The discrepancies
between the sums of the values for individual countrises and the totals at
the bottom are due tc ths fect that the values in the table are based on
deta from two different sources,?'S and some of the valuss are estimates
by thies author in ar attemrnt to reconcile these sources. Only the larger

producers are listed.
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World Peat Production in 1960

Country Thousands of Tons

Fuel Jonfuel Sum
U.S.S.R. 59,10 86,000 (est.) 145,000 (est.)
Ireland k,510 14 4,530
West Germany 871 895 1,780
Bast Germany —_— —_— 550
Hetherlands —_— 500
U,S.4. none 471 471
Sweden 275 70 345
Norway 198 L2 240
DPexmark — 187
Canada negliginle 185 185
Finland 132 6 138
Poland —_ —_— 125
Total (estimates)®60,000 100,000 160,000

A few conclusions are immediately evident from these data, First,
with some 9C per cent of world production, Russia is by an overwhelming
margin the largest factor in the world peat industry. Second, only in
Russia and in Ireland does nower from Deat make ur a substantial fraction
of the national enerzy supply. Third, since nearly =1l the "nonfuel” use
ie in agriculture, world consumption of peat in agriculture is arperentiy
greater than the amount burned for fuel. (“Apparently” because Russian
data on nonfuel utilization are much less cceplete and up-to-date than their
fuel data, and were here estimated by extrapolation,) Finally, in thkis
country peat untilization is synonymous with agriculturel utilization.
Before going into this, it might be useful %o descrite the various %ypes
of peat.

Wrile peats are classified by soils scientists into some half-dozen
or more well-defined groups, commercial statistics® are generally based on
the followinz three classes:

Moss Teat, or grhagnum Deat mos3, is peat derivad lergely from sphag-
num and hypnum mosses. Tais is a light-colored ma%srial, springy, with 2
well-defined layered structure in its natural state, It is the least
decomposed of the peats, with the lowest bulk density (7-15 1b./cu. ft.),
the lowest ash content (usually under 4 per cent), the lowest od (typiecally
3.5 to 5,0), and the highest moisturs-holding capacity—up to 20 times and
more its own weight of water. Virtually all peat imported into the United




e

N

S~ ~w—w

Page L4

States consists of sphagnum, which commands a much higher rrice than the

other varieties,

Reed-sedze peats are peats derived from reeds, sedges, grasses, cat-
tails, and veriouz shrubs., They are much more decomoosed =znd disintegrated
than sphagnun peats, have a higher bullt deneity (20~35 1lb./cu. ft.), are
usually dark in color, and tend to have a fibrous structure that is due to
théir content of reletively undecomposed stems and roots. The pE range is
4,5 0o 7.0; the ash content will tyrically vary from sbout 4 to 15 per cent
but may be a g091 deal higher; and the moisturse-holding capacity is about
one=-half that of sphegnum, About one~helf to two-thirds of the peat produced
in this country ic reed-sedge.

Humus is a catch-all name for veats so completely decomposed and/or
disintagrated as to have lost their biological identity. Humus may be native
veet, or it may derive from peat land on which crops have been grown, The
terms humus, muck, and peat soil terd to over-lap, but the ash content
usually serves a3 a convenient if arbitrary dividing line between *true”
peat—ash under 4O ver cent--and veat seil--over 40 per cent., About one-
third of United States domestic production can be classified as humus,

dlthough the nitrogen content of teat, some 1 to 3 ver cent, is not
neglizible, this nitroger is relessed so slowly that pest is not considered
to have any particular value as a direct fertilizer. Its value in horti-
cultural applications lies, rather, in its soil-improvement—characteristics.7'

' The addition of peat to a heavy clay soil, for example, brings about a

treanendous improvement in the structure of that soil. And ths watsr-holding
c2r2city of pest is beneficial to any soil, since peat tends to supdly a
buffer-tyme action: it will absorb excess moisture during periods of too-
heavy reinfzll, apnd release this water during drought periods, thus providing
the growing plant with a more uniform supply of water. This is notably
advantageous in s2pdy soils, Thess rroperties are darticularly beneficial

in the building of new lawns, for which large quantities of peat are mixed
into the soil mrior to the application of seed or sod. For similar reasons,
peat is widely used as g mulching agent for ornamental plarts and shrubse

In addition to the major use just described for soil improvement,
Deat is used in a variety of other ways relating to sgriculture. Potting
soils, widely marketed in small vlagtic bags, are generally mixtures of
peat and soil, Mushroom growers have bsen usirz peat for mushroom beds,
end this dractice arpears to be growing.9 A relatively new outlet for
peat is found in the small molded reat pots now sold in most garden supply
stores. These were first develoved in Norway, and substantisl amounts of
Norwegian pots eare marketed in this country. More recently, several American
producers have begun to manufacture these vots from domestic peats. And

. 8imilar pots are now being made in Ireland on a different vrinciple. Unlike

8
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the Norwegian and American pots, which involve a high pressure molding oper-
ation, the Irish pot is made by cutting a suiteble cavity in a block of air~
dried peat. This preserves the original structure and porosity of the peat,
and it is claimed that the greater cost of production is justif:Led by the
eu*oer:.ority of the producte.

i e o e M

culmination of work extending over more than a decade, Baker'? and his
. colleagues developed the *U.C.' formulas for nursery soil mixes, consisting
essentially of mixtures of peat moss and fine sand to which suitable nutrients
are added. This has attracted widespread and favorable interest. For i
example, the Irish national peat establishment, Bord na Mona,l! has developed
a modification of the U,C. formula adapted to Burcpean conditions, and is 1
now merketingz this material as the U,C.,E.B. seed and potting compost. ‘
- N K

Another quite recent development shows particular nromise. As the !
]
{
{

Several older agricultural applications still account for substantial
quantities of peat consumption., One of these is the use of peat for animal
bedding and voultry litter. Its high moisture capacity makes the Deat
particularly suitable for this purpose, and the sxhausted product consists 4
of fine manure whose velue is grestly enhanced by the soil-conditioning
vroperty of the peat with which it is combined. Another well-established
utilization consists of the addition of 5 to 10 per cent peat to manufactured
fertilizers. This is based on the fact that some of the components of
commercial fertilizers are hygroscopic, so would become sticky in humid ‘
weather and hard-caked under dry conditions, By absorbing or releasing s
moisture as needed, the peat tends to keep the fertiliger free-flowing, j
Still another apvlication of the moisture~holding proverty of peat is found .
in its use in the packaging of cut flowers and certain vegetables. Asparagus
crates, for example, are gometimes lined with a layer of peat which is then
wotted. By slowly releasing its moisture, the peat maintains the asparagus
in good ccndition during shipment, 1

The one sgricultural use which may ultimately have the greatest potemn- .
tial of all would be to incorporate into peat, by chemical or microbiological
means, suitable vlant nutrisnts in the right oproportions and with the nece- p
ssary chsracteristics of availability and rate of release, such zs to add g
fertilizer properties to the soil-conditioning activity which peat already
possegses, Needless to say, this problem has been and is being given ener-
getic study in almost every laboratory where peat is locked at from a chem=
ical or engineering point of view., Zqually needless %o say, the fact that
a major industry of this nature does not exist indicates that the DProblem 1
is still quite far from a solution., Nevertheless, two operations are in
existence today in which such z peat-fertilizer-soil-conditioner is being
vroduced. One is in Austria,'2»13 yhere the Osterreichische Stickstoffwerks
A. G. produces two peat derivatives of this nature~-Humon and Voll-Humon, q
Humon is made by the resction of air-dried reat (404 moisture) with arhydrous
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ammonia in the preéence of air, at atmospheric pressure. The ammonia is
completely gbsorbed in ore pass with virtually no loss. This process raises

the nitrogen content from about 1 to 3 rer cent. The important coansideration

is the rate of release of nitrogen—about ome~half becaming svailable the
first year and the remainder within two years. The nitrogzen content of

the product is deliberstely kept down to 3 per cent inr order that as much
humic material ver unit of nitrczen as possible be supolied to the plant,
The essential difference between Humon and Voll-Humon { "Complete Humon”) is
that the latter contains, in addition to nitrogen, the nutrients potassium
and phosphorus, together with certain trace elerents, A major vroblem with
Humon and Voll-Zumon appears to be that tke cost of production still makes
these vroducts too exvensive for ordinary agricultural use and thus limits
their market tc horticultural apnlications. MNevertheless, about 10,000 tons
Der year were belng produced in 1957,

A related process is the one develaped by the French company, Societe
de Produits Chimiques et Zngrais a'Auby. 213 The process involves a fer-
mentation of peat followinsg a treatment with ammonia znd other chemicals,
Here, too, tbe cost of the product apvears to present the major obstacle to

“ widespread utilization of the process. Annual production wes said to have

been gbout 100,000 tons before the Algerian war destroyed = major rart of
the market,

Before we turn to nonfuel uses other than agriculture, which are found
only outside the Unlted Statea, a few statistics on United States production
and zonsumption may be in order.

Table 5
United Stetes Peat Consumption?¢
. Domagtic Production Irmports
Total Thou- Value, Domes-  Thou- Value,
Consumption, sands Thou~ tie sands Thou=
fhousands of sands of Pro- of sands of
of Tons tons Dollars ducers tons Dollars
1939 134 55 . 362 39 79 1,204
1944 225 4l 1,006 59 84 2,704
1950 255 131 1,143 48 124 3,867
1955 503 274 2,283 82 229 9,262
1958 597 328 3,446 81 269 12,034
1959 706 419 L,372 105 287 13,580
1960 735 471 5,138 115 264 13,509
1951 777 525 4,991 123 252 13,178

A few trends bacome apparent from these stetistics, First, the use
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of peat has shown a steady increase in this country with no sign yet of
levelling off, This is understandable-—ss have become a nation of home-
cwners, srd every lawn ard every garden represents a new market for veat.
Second, while domestic production shows a2 steady increase paralleling
consumption, imports seem to have reached a2 maximum and leveled off., What
is really surprising iz the dollar value of the domestic product compered
with that of the imported. In 1961, for example, we find 525,000 tons of
domestic valued at about 5 million dollars, for an average of slightly less

250 ver ton—5 times as great. Two factors are involved. In the first
vlace, the domestic prices reflect the nroceeds received by the orizinsl
producer f.o0.be plant, and freguently ars for a product shipped in bulk,
The imnorted Drices are those paid by the importer p.c.e., and invariably
include the cost of a rather expensive vackage. INevertheless, there
remains a considerable spread, and this is due to the fact that nearly all

the imported material is reat moss, which commznds a much higher market 1
price than reed-sedge =2nd humus, of which most domestic mroduction consists.J

In fact, the major reason that imports are so high is that only a very small .
proportion of imerican peat depogsits are sphagnum moss of suitable size
and quality for commercial operation.

The next table s-ows, for the year 1960, the major sources of the
veat consumed in the United States and the major outlets. The discreranzy
between suply and utilization is due to the fact that only the material
30ld in commercial channels is listed in the consumption, with no account
taken of peat utilized in captive overations,

Table 6

Peat in the United Statea—196014

Major Domestic Sources Thousands of Tons
Michigan - 214 ' ‘
Florida 39 !
California 33 .
Pennsylvania 31 : P
Yashington . 28
Indians 27 !
New Jersey 25 ‘
39 Otker ztates less than 10 each !

Major Foreign Sources S
Canada ‘ 157 ‘
Yest Germany 84 !
Poland 8 ‘
Netherlands - 8

Denmark 6

| [
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Table 6 (continued)

Majer Uses ) _ Thousands of Tons
Soil Improvement Los
Potsing Soils end Flower Peckings 17
Miscellaneous 9

The nonfuel uses of vezet outside of agriculture account for only a
minor fraction of total peat consumction. On the other hznd, one of them
coastitutes an imortant basic irdustry, and several show considerable
interest and rromise,

Perhaps the most imporiant of these nonfuel nonagriculture apolications
of peat is its use 28 the raw material for the manufacture of activated
carbon, The imvortance of activated carbon in sugar refining, zas purifi-
cation, chenical processing, =a2nd other irdustriaes is well known. At least
one of the mzjor producers (Horit Co., Amsterdam)® makes most of its acti-
vated carbon from peat, and there are irndications that others mey follow
suit, 4 serious limitation lies in the rather stringent specifications of
the starting material., The nature of the (secret) process is such that the
Deat must be guite decomvosed, to the extent that it sticks together like

- & Adomp mud when pressed by hand. At the seme time, its ash content must

not exceed about 3 ner cent. So far as the writer knows, only one particular
peat-~a bog at ths Holland-Germeny border-~has this combination of properties.
The only low-ash American and Canadian Deats are sphaznums, very little
decomposed, and the ash content of the well-decomposed veats iz rarely as

low as even 6 per cent.

Since cellulosic substances constitute ones of the major organic consti-
tuents of neat (15 to 50 per cent), the fermentation of veat to Troduce
ethznol is a well-lmowvn vrocess. However, 1t is not competitive with ethanol
by other rrocesses. On the other hand, the Russiens!2:15 have developed
a thermo-~chemical processing of peat that at least in the Soviet economy is
competitive, In this process the peat, only rartially dried, is autoclaved
with steam to destroy its colloidal structure. This mazkes it possible to
dewater the peat by filtration, a process whick the colloidal nature of
untreated peat renders impossible, The drocess is therefore called "artificial
dehydration, " Somz chemical products are produced durinz the autoclaving,
ard others during a subsequent fermentation, with the following overall
yields from 1000 kz. o< peat (37 rer cent moisture basis): 6-8 liters of
ethanol, 3.5-4 kg, of furfural and substituted furfurals, 700-750 kg, of peat
fuel., Moiifications under develovment would add 22-24 kz. of oxalic acid
and 5~6 kg, of acetic acid to the above products. In 1957, a plant near
Leningrad was overating at an annual peat consumntion rate of 50,000 tonse
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Processes for usirg peat for the manufacture of products such as
wallboard, heat insulating plates, sound-vrroofing materials, and even papers
and fabrics, are well known, and many patents have been iessued. With suit-
able additives, thesse products can be made fire resistant. DBefore World
War II the Soviets were knownl® to prcduce hest insulating plates from peat
on a large scale, but no current information is available. A related pro-
duct from peat is a flooring material of rather high quality, which bas
been manufactured at various times in Sweden, Germany, and Bussia, and pro-

- bably elsewhere. And in the seme category we find peat used as a filler

in linoleunm,

Wax constitutes enother of the major organic constituents of peas
(5 to 15 per cent), and the extraction of waxes from Peat has been widely
studied (Reilly, Ireland; Dregunov, Bussia; Sundgren, Finland; Risi,
O_u.ebec). These waxes are comparable to the montan waxes from brown coal,
and can be refined to a product comparable to Brazilian carnauba wax.
But whether peat wax is competitive with these products remains to be seen.

A recent (1961) peat development that shows great promise is based on
some work by the British Cast Iron Research Association,l® who found that
the substitttion of a particular tyve of peat for the ccal dust or wood
flour ordinarily used in iron foundry casting sands affords an improved
product requirinz less finishing. Current annusl production of "Berkcal,”
the trade name for peat meeting specificationg for this purpose, is of the
order of 12,000 tons.

Two minor uses of peat may deserve mention. During World War I,
sphagnum moss was used on 3 large scale as a filler for surgical dressings
and mattresses, an application based on its sbsorptive and antiseptic
properties, And today in Germany, there are a large number of health spas
whose major attraction consists of teking baths in a hot reat-water slurry.,
Thege are elaborate establishments, usually with one or even several
physicisns in full-time residence. The writer has no information ag to
how effective these peat baths are medically, dbut since the spa is usually
located in beautiful mountain country far from the cares of everyday life,
the overall effect is undoubtedly sll to the good,

A finsl topic that should at least be menticned is the use of peat
lands for growing crops--either on native bogs, or on reclaimed peat land
after removal of the peat., As en examnle of the first, suitably developed
muck soils are highly regerded for crons such as celery and potatoes, while
reclaimed bog lands are ideal for blueberries and cranberries. It should
be emphasized, however, that the effestive use of Deat lards constitutes
one of the major problems of soils scientists, particulerly in ths countries
of Western Europe where arable land is scarce and precious, and that full
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realization of the potentialities of these lands still lies far in the future.
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