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 MODERN METHODS. FOR MANUFACTURING SUBSTITUTE NATURAL GAS

Lo .. . . . FROM VARIQUS FUEL STOCKS
By .
'~ A. J. Forney

U. 8. Departmént of the Interior, Bureau of Mines
4800 Forbes Avenue, Pittsburgh, Pennsylvenia 15213

The paper discusses the varicus feed stocks that could be used to make a
aupplemental natursl gas. .. The most likely prospects, coal and naphtha pro-
cegses, are described, using as examples the Synthane coal-to-gas Process and
the CRG naphtha-to-gas process. Other possible processes using feed stocks
such gs oil shale, shale oil and wastes are discussed briefly..

, ' INTRODUCTION

'Mb#t'exE?rts believe that e supplementary sowrce of natural -gas must be .
foind {1, 2)='. That such a source will be needed is based on two developments:
the apperent decline in natural gas reserve ratios and a growing public demand

" for fuels such as natural gas which do not cause polluticn. '

Mbsﬁ:b;obéblé_raﬁ\ﬁatgﬁialézto be used for substitute natural gas {88G) are
coal and petroleum fractions, with oil shaie and wastes as possible sources.

Bach féed stock requires its own technology.
. PROCESSES FOR MAKING SNG

Coal processes

- A typical example of a coal-to-gas plant is the U. S. Bureau of Mines Syn-
thane Process (3). The process flow sheet 1§ shown in Figure 1. The main com-

. FIGURE 1. - System Used to Make High-Btu Gas fram Coal.

ponents are the gasifieir, the shift converter to change the gas from about a
- 1,5H0:100 ratio to a 3Hp:1lCO ratio, the purification system to remove most of
the COp and all of the sulfur compounds from the gas, and the catalytic meth-
enator in which the 3Hp + 1CO feed reacts to form CHY plus Hp0- -

1/ HNumbers  in parentheses refer_to:lisf of réferenées'at the end of this paper.
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| TABLE 1.

¥

—:Distribution'of Suifﬁr during:éasificétiaﬁ

——

Basis -~ bton coal feed o gasifier

BCR BIGAS

Consolidation Ceal -

IGT HYGAS

Kellogg~Compahy-f

Ei Pasa

-”Yés ;'igTh

1972

Yes

-Yes -“19?1,

Ho

. Commercial’

| Steam-0p 1000 PST °

Slagging

--Cog—ﬁbéeptor

',Hydxqgasifier' N

Steam~0p Gasifier ’

| Molten Selt Bath

1Lurgi;.

L Piftsburgh . Tilinois N. Dakota  Montana
- Type Coal:. Beem . No. 6 - Lignite - Sub-bit
Lbs. Sulfur in:
' Coal 6.0t T0.0 16.0° 28.0
Char IR K- I - B e ER!
e T R O S 1.1 -mxo;h' 0.3
" Condensate 1.8 1.7 0.2 0.3
Cas w.s . s 110 230
7 Totel S in gas 13 8 _ 70 82
TABIE 2. - Caainﬁo Gas Processes
Protdtype
Operating . .. : :
Process Date Gagification Methanation
Bureau of Mines Tube wall,
Synthane Yes ~ 197k, . Steam-Op = 1000 PSI . Hot Gas Recycle

Fiuid ped

- Nome ™ -

“-1103l§‘BQCycle'

 Not specified

. Tot specified




TABLE 3. - Liguid-to-Gas Processes as of January 1972 e

Comnany and Locatlon -

;. Process .= Date

'-'R&w Materlal

' .Size; Million SCED -

Taxas Ea.stern - Con-'-ﬂ

solidated Hatural Gas
(ew Jersey)

Consuimer Povéi- ¢
Marysville ; Mich:

Columbias Gas -
Green Sprlngs, Ohlo

ﬁlgﬂﬂqu;n Gas Trans
Green Springs, Ohio

Brooklyn Unfenm - - °

Northern Tilinois

Bcsfon.Gasm"

. -"-CBG

CRG

" ‘Japanese = 1973 -

‘:HCRG=ffi9721 .?f“%
CRG - 1973 )

lCcRE - 19730

1972

1973

Japenese

PG -
- Kaphtha .
Ratural gas
'llqpids

116,000 B/D

liquid

hydrocarbons

: Naphtha. e -

Baphtha

Natural Cas
Liquids

' Proﬁﬁné

120 .+

'.;SQQ: -f“-

- 235 |

= 250 e

50 -

¥ 156-' E

yg
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TABLE 4. - Casificabion; Products from Different Processes

Systemf : | .Syﬁtgégédkéj::.B?Casiti75 : IéT (13) ' CHG (8)  Lurgl (18)
Feed Stock | Pgh- c@al-‘__; w:K§¥M;§§i‘ “ailﬁéﬁaie"I N#§£;£a Sub—éituﬁiﬁéus
| _ _ - Coal
Temp: OF, Max. 1800 “1r008/  T13e0d/ k0 2000/
Pressure PSTA '600/1060_'- 1200 ~ 2000/3000 '375 - 1350
product Gas, . |
Mol. pet. . .,
om, 2h.5 15.6  T5.b 6.2 102
Cully 0.8 l — L2l —_ 0.k
Ho 7.8 _'2h;ﬁ : 9.k 17.0 0.2
.0 16.8 k.o 5.1%/ 1.0 -._le-iil
O, 28.8 1k,0 8.0 20.8 b
Bo§ a5t Lk _ 0.3
. Ho | 0.8 0.6 — -
H.V. Btu/eu £t 106 380 827 678 295
Ho/CO 1.7 0.55 1.8 17.0 2.4
By-p_roducts |
| _Ta,r Tar
011 0i1
 Water .Wa.tér Water Water Water
. Char Slag Shale Ash
a/ Outlet
b/ Average
¢/ Estimate
4/ 1Incl. Ny



CONCLUSIORS

The various Tuels that could be converted to & high-Btu gas are coal,
light petroleum fractions, ¢il shale and heavy oils resulting from the de -
velopment of an oll shale industry end recent developments in treating of
' garbage and bovine wastes. Recent events have showm the mdst promising and
quickest routes are the processes using 1ight oil feed stocks. However,
 there is a definite limitation to the amount of this material ‘available.

In the iomg run, the other sources show moré promise for a large share of
the gas market. o S IR U




