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SNG FROM PEAT BY THE PEATGAS PROCESS . . 

ABSTRACT 

The t o t a l  energy content  of U.S. pea t  r e sou rces  i s  est imated t o  be  equiv- 

a l e n t  t o  1440 quads o r  over  240 b i l l i o n  b a r r e l s  of o i l .  General ly ,  p e a t , . -  

d e p o s i t s  a r e  l oca t ed  i n , a r e a s  wi th  no o t h e r  f o s s i l  fuel. r e sou rces .  Therefore ,  

f o r  those  a r e a s ,  i t  r e p r e s e n t s  a  ve ry  important  energy resource .  The a r e a s  

wi th  l a r g e  pea t  d e p o s i t s  a l s o  have p l e n t i f u l  water  s u p p l i e s ,  s o  t h e  l o c a l  water  

resources  can e a s i l y  a f f o r d  conversion of pea t  t o  s u b s t i t u t e  n a t u r a l  gas .  

Under t h e  j o i n t  sponsorsh ip  of t h e  U.S. Department of Energy and t h e  

Minnesota Gas Company, t h e  I n s t i t u t e  of Gas Technology has developed t h e  

PEATGAS process  f o r  t h e  conversion of pea t  t o  s u b s t i t u t e  n a t u r a l  gas  having a 

hea t ing  va lue  of about  960 Btu per  SCF. The h e a r t  of t h e  process  c o n s i s t s  of 

a  two-stage PEATGAS r e a c t o r  i nco rpora t ing  a  cocu r ren t ,  d i lu te -phase  en t ra ined-  

flow h y d r o g a s i f i c a t i o n  s t a g e  followed by a  f luidized-bed char  g a s i f i c a t i o n  

s t a g e  us ing  steam and oxygen. The o v e r a l l  thermal  e f f i c i e n c y  of t h e  process  

i s  c a l c u l a t e d  t o  be 67% f o r  a  250 b i l l i o n  Btu per  day SNG p l a n t  u s ing  a  50% 

mois ture  con ten t  Minnesota pea t .  About 78% of t h e  t o t a l  methane produced i n  

t h e  p l a n t  is  made i n  ' the g a s i f i e r  i t s e l f .  Therefore ,  on ly  about 22% of t h e  
, 

methane is  made by c a t a l y t i c  methanat ion.  The by-products 'y ie ld  on a  d a i l y  

b a s i s  from a 250 b i l l i o n  Btu per  day SNG p l a n t  i s  es t imated  t o  'be 136,030 

g a l l o n s  benzene, 6,680 b a r r e l s ,  f u e l  o i l ,  565 tons  anhydrous ammonia', and 52 
. . . . 

long tons  s u l f u r .  The t o t a l  f u e l  ou tput  of such a  p l a n t  is  about 309 b i l l i o n  

Btu per  day. 
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INTRODUCTION 

Pea t  may be considered a geo log ica l ly  young c o a l  (1). It has  been 

e x t e n s i v e l y  used i n  Europe and Russia  f o r  y e a r s  a s  a  sou rce  of f u e l  and 

chemicals .  Russia ,  wi th  t h e  l a r g e s t  pea t  r e s e r v e s  i n  t h e  world,  has  an  annual 

p e a t  product ion  c a p a c i t y  of over  200 m i l l i o n  tons  of a i r -d r i ed  pea t .  I n  

Russ ia ,  e l e c t r i c  power p l a n t s  as l a r g e  a s  730 MW (2)  - a r e  f i r e d  wi th  p e a t .  

However, t he  United S t a t e s ,  w i th  t h e  second l a r g e s t  pea t  r e sou rces  i n  t h e  

world, does n o t  u s e  pea t  commercially a s  a  source  of energy. 

The t o t a l  energy conta ined  i n  t h e  U.S. peac r e sou rces  i s  es t imated  t o  be  

about  144U quads (~0'~'~ d m ) ,  o r  equ iva l en t  t o  aver 240 b i l l i o n  b n r r o l c  Q £  

o i l  (3 ) .  - The l o c a t i o n  of pea t  r e sou rces  and . t he i r  p o t e n t i a l  t o  h e l p  meet t h e  

U.S. need f o r  c l e a n  f u e l s  have been previous ly  presented  (4 ,5 ) .  The a r e a s  , 

w i t h  l a r g e  p e a t  d e p o s i t s  a l s o  have p l e n t i f u l  water  s u p p l i e s ,  t h e r e f o r e ,  t h e  

l o c a l  water  r e sou rces  can e a s i l y  a f f o r d  t h e  conversion of pea t  t o  SNG. 

The United S t a t e s  has  r e c e n t l y  recognized t h e  po ten t , i a l  of pea t  a s  a  , 

s i g n i f i c a n t  energy r e source .  I n  J u l y  1976, t h e  I n s t i t u t e  of Gas Technology 

(IGT) s t a r t e d  working on a pea t  g a s i f i c a t i o n  program j o i n t l y  funded by t h e  

U.S. Department of Energy (DOE) and t h e  ~iriilesara Gas Cornpa~.~y (Minnegasco). 
' 

The o b j e c t i v e  of t h i s  program i s  t o  o b t a i n  pea t  g a s i f i c a t i o n  d a t a  i n  l abo ra tb ry -  

s c a l e  and i n  process  development u n i t s  (PDU), and t o  e v a l u a t e  t h e  economics 
. . 

of conve r t ing  pea t  i n t o  s u b s t i t u t e  n a t u r a l  gas (SNGj. Uerails of Ll~e  l i lbu~aLosy- 

s c a l e  a s  w e i l  a s  t h e  PUU-scale t e s t  r e s u l t s  a r e  presented elsewhere (6 ,7 ,8 ,9 ,10 ) .  

Based on t h e  experimental  r e s u l t s  a  p r e f e r r e d  r .eactor  con f igu ra t ion  (named 

PEATGAS) has been s e l e c t e d  f o r  conver t ing  pea t  t o  SNG. The economics of c6n- 

v e r t i n g  pea t  t o  SNG by t h e  PEATGAS process  i s  being eva lua ted .  

This  paper h i g h l i g h t s  t h e  g a s i f i c a t i o n  c h a r a c t e r i s t i c s  of pea t  and 

d i . s c ~ ~ s s e s  t h e  process des ign  f o r  conver t ing  pea t  t o  SNG by t h e  PEATGAS process .  

PEAT GASIFICATION CHARACTERISTICS 

The r e s u l t s  of p e a t  h y d r o g a s i f i c a t i o n  t e s t s  show t h a t  i n  a  s h o r t  r e s idence  

t i m e  of about  5  seconds,  4 t imes a s  much carbon i s  converted d f r e c t l y  t o  l i g h t  

hydrocarbon gases  (p r imar i ly  methane and e thane)  as is  converted dur ing  l i g n i t e  

h y d r o g a s i f i c a t i o n  under similar cond i t i ons  as shown i n  F igure  1. Therefore ,  

pea t  is an excep t iona l ly  good raw m a t e r i a l  f o r  product ion  of SNG. The r e s u l t s  

a l s o  show t h a t  t h e  e f f e c t  of i n c r e a s i n g  hydrogen p a r t i a l  p re s su re  above 4 atms 
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C 
o HYDROGEN PRESSURE = 35 TO 39 atm 
o SOLIDS RESIDENCE TIME = 4 TO 7 s 
0 

TEMPERATURE, OF 
A77091950 

F igure  1 .  EFFECT OF TEMPERATURE ON THE CARBON CONVERTED 
TO HYDROCARBON GASES DURING HYDROGASIFICATION 

OF. PEAT AND LIGNITE 
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HYDROGEN PART I AL . PRESSURE, a t m  
. . . . 

F i g u r e  2.  EFFECT OF HYDROGEN P A R T I A L  PRESSURE ON PROOUCT 
Y I E L D S  OBTAINED DURING PEAT G A S I F I C A T I O N  
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60- . 
HYDROGEN PRESSURE = 39 atm 
SOLIDS RESIDENCE TIME = 5 s 

TEMPERATURE, OF 

F i g u r e  3 .  EFFECT OF TEMPERATURE 'ON THE GAS AND 0 I L Y I ELDS 
OBTAINED DURING PEAT HYDROGASI'FICATION 
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T I M E ,  minutes fir ?OZOIM 

F igure  4. COMPAR l SON OF CARBON CONVERS IONS , FOR P E A T ,  L IIGH I T E ,  AND 
B l TUM l NOUS COAL DUR l NG GAS I F I CAT I ON Wl T H  A STEAM-HY.D:?OGEN 

(50 ma1 % tf2) MIXTIJRE A T  1500 '~  AND 500 P S l G  



if PEAT FEED 

FLU1DIZE.D-BED DRYER 

COCURRENT 
DILUTE-PHASE 

. HYDROGASIFIER 

FLUIDIZ'ED-BED 
CHAR GASIFIER 

-STEAM + OXYGEN 

F igure  5. SCHEMATIC DIAGRAM OF THE PEATGAS REACTOR 
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A s  s t a t e d  p rev ious ly ,  a  major p o r t i o n  of t h e  l i g h t  hydrocarbon gases  

du r ing  p e a t  h y d r o g a s i f i c a t i o n  come from t h e  secondary hydrogenat ion of t h e  

hydrocarbon l i q u i d s  produced du r ing  primary d e v o l a t i l i z a t i o n .  The y i e l d  of 

hydrocarbon gases  could vary  from 10% t o  27% of t h e  feed  carbon depending upon 

t h e  o p e r a t i n g  c o n d i t i o n s  and gas - so l id s  c o n t a c t i n g  dur ing  hydrogas i f i ca t i on . .  

I n  comparison, t h e  y i e l d  of l i g h t  hydrocarbon gases  from l i g n i t e  and bituminous 

c o a l  hyd rogas i f i ca t i o r l  could v a r y  from only  6% t o  10% of t h e  feed  carbon,  

r e s p e c t i v e l y .  The cocu r r en t  d i l u t e -phase  gas-so l id  con tac t ing  s e l e c t e d  f o r  

t h e  en t ra ined- f low h y d r o g a s i f i c a t i o n  s t a g e  of t h e  PEATGAS r e a c t o r  i s  p r e f e r r e d ,  

because c .oi intercurrent  c o n t a c t i n g  would l ead  t o  increased  product ion  of t a r s  

and phenols, and a  dense-phase carbon bcd would prnm11t.e. cracking  of t h e  hydro- 

carbon l i q u i d s  t o  coke,and thus  reduce  l i g h t  hydrocarbon gas  y i e l d .  

For t h e  product ion  of SNG t h e  p r e f e r r e d  ope ra t i ng  p r e s s u r e  range  f o r  t h e  

PEATGAS r e a c t o r  is between 200 and 500 p s i g .  Lower p r e s s u r e s  promote o i l  and 

d e c r e a s e  methane y i e l d .  Higher p r e s s u r e s ,  a s  po in ted  o u t  e a r l i e r ,  do no t  

i n c r e a s e  methane product ion  s i g n i f i c a n t l y ,  b u t  do l ead  t o  c o s t l y  equipment. 
0 

The p r e f e r r e d  ope ra t i ng  tempera ture  range  f o r  t h e  h y d r o g a s i f i e r  i s  betwee.n 1400 

and 1 6 0 0 ~ ~ .  Lower tempera tures  reduce methane and i n c r e a s e  o i l  y i e l d  whereas 

h ighe r  tempera tures  promote c r ack ing  t o  form coke and reduce both o i l  and 

methane y i e l d s .  The p r e f e r r e d  ope ra t i ng  tempera ture  range  f o r  t h e  Ereaal-uxYgcn 

cha r  g a s i f i c a t i o n  zone i s  between 1700' and 1 9 0 0 ~ ~ .  Lower temperaLures in-  . 

c r e a s e  t h e  steam requ i r ed  because t h e  h y d r o g a s i f i c a t i o n  s e c t i o n  r e q u i r e s  a 

c e r t a i n  amount of h e a t  and more steam. is  r equ i r ed  t o  c a r r y  t h i s  h e a t  i f  t h e  

cha r  g a s i f i e r  i s  opera ted  a t  lower tempera tures .  Higher tempera tures  cause 

c r ack ing  of o i l  i n  t h e  h y d r o g a s i f i c a t i o n  s e c t l b n .  T l ~ e r e T u r e ,  t h c  c logging 
0 g a s i f i e r s  which r e q u i r e  tempera tures  i n  excess  o f ' 2600  F  f o r  making s y n t h e s i s  

gas  a r e  no t  p r e f e r r e d  f o r  t h e  product ion  of SNG from p e a t .  

PROCESS DESIGN 

A block  flow diagram f o r  product ion  of 250 b i l l i o n  Btu per  day of SNG from 

p e a t  i s  shown i n  F igu re  6 .  The r ea son  f o r  s e l e c t i n g  t h i s  p l a n t  s i z e  i s  t h a t  

i t  has been used i n  t h e  p a s t  f o r  e v a l u a t i n g  v a r i o u s  c o a l  g a s i f i c a t i o n  processes .  

The b a s i c  flow scheme i s  very  s i m i l a r  t o  a  c o a l  g a s i f i c a t i o n  p l a n t .  F i f t y  

pe rcen t  mois ture  con ten t  p e a t  i s  rece ived  i n t o  t h e  p l a n t .  Af t e r  g r ind ing  and 

sc reen ing  t o  -10+100 mesh, p e a t  i s  t r a n s f e r r e d  t o  ' lockhoppers used f o r  feed ing  

t h e  p e a t  i n t o  t h e  h igh  p r e s s u r e  PEATGAS r e a c t o r  a t  500 p s i g .  With p e a t ,  t h e  

8 
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. . P i p e l i n e  Gas 

Transpor t  & Lot khs>l>per Prcssur  i z  inq  .Gas 250.9 x l o9  Btu/day 

550 p s i g  t @ 963 Btu/SCFC 
1000 p s i g  

50% mo is tu re  Peat 
e a t  t a g  @ ~ o c k ? o ~ p e r  Dryer WHR, Transpori  Hethanat ion,  

- 
1 6 0 ~ F  4,692,212 Ib!hr : and - Peat Feed. 440'~. - Gas Cool ing  Proauct Gas 

56306.5 T/D - 
Rcc la iming 500 ps i g  and Dry in3 and 

* 
Scrubber, 

Transpor t  & Dry HHV 8506 & Preheat ~ 1 7 ~ F . 4 8 0  p s i g  Compression 
I b Compl-ess i on  4 4 

C 

v Y t 
. . Peat 

P repa ra t i on  

' 

0 - h i  I @ ' A c i d  Gas - Removal & 
480 p s i g  Trace C6Hg. H$ 

Removal 
B o i l e r  Fuel 
1,033,674 Ib /h r  

@ condensates I 
12,404.1 tons/day . * 

Residue t o  
Disposal t 

3914 tOnS/day Llaste Water O i l  and 
S u l f u r  Treatment & Benzene 
Recovery HH Recovery 

3 
Recovery . - 

t 
S u l f u r  

T 
Anwon i a 8enzene 136.030 ga l /day 

.52 LT/day 565 tons/day O i l  6680 bb l /day 

Figure 6. BLOCK FLOW DIAGRAM FOR PEAT TO SNG PLANT PRODUCING 
250.9 - X  10' Btu/Day S N G  BY IGTIS PEATGAS PROCESS 



COMPOSITION O r  SOLID STREAMS 

Stream No. 

Stream Name RAW PEAT PROCESS ?EAT CHA3GAS I F I ER RES l DUE 

Component 

Ash 

Subtotal  Dry 

Mois tu re  (50%) 

TOTAL 

Figure 6 ( c o n t  ' d l .  B OCK FLCW DIi\GRAF.I FOR PEAT TO SNb2 Pl,.-\S'T b .  
P K O D U C I N G  250.9 S 1G B t t ~ r D z y  SNG BY I G T 1 ' S  P E A T C A S  P3CCESS 



Stream No. 

Stream Name ' 

Temperature, OF 
Pressure. psig 

Component 

8 ' 

Gasifier Effluent 

1474 
510 

UolesIHr Uole Z 

9,910. 6.81 

33.502 23.02 

17,685 12.15 

61,233 42.08 

15,656 ' 10.76 

2,766 1.90 , 

2,820 1.94 

152 0.10 

203 0.14 

889 0.61 , 

441 0.31' 

266 -- 0.18 

145,523 100.00 . . 

Scream NO. @ 
. Acid Gas Removal 

Stream Xame . Feed 

TemperaturC; OF 
Pressure,  psi^ 

Component ' . 

co 
co2 

'32 

H20 

CHL 

C2H6 , 

NH 3 

H2 S 

N2 + Ar 

Cr.H6. 

CcH60 

C I OHE. 

TOTAL 

G A S  

125 
450 

Uoles/Hr Uole X -- - 
5.890 7.26 

34.729 42.84 

21.653 26.. 71 

175 0.22 

15,619 19.27 

2,747 

trace 

trace 

203 

50 

- 
81,066 

0 0 
Lock Hoppers Transport 

0 
Dryer Effluent And Recycle Gas CO-Shift Feed 

440 100 4 1.7 
500 550 490 

Uoles/Hr , Uole X Uolesf~r Mole X MoiesIHr Hole ' X  

0 
Sour Gas From Acid 

Gas Removal 

, 125'. 
5 

UoleslHr 

18 

34;263 

110 

3,702 

6 2 

8 .  

trace 

trace 

- 

Uole X 

0.05 

89.78 

0.29 

9.70 

0.16 

0.02 

- 
- 

CO-Shift Effluent 

605 
475 

UolesIHr ' Mole % 

@ 
Sulfur Plant Feed 

125 
5 

Holes/Hr Hole S 

8 . 0.25 

2,702 . 84.12 

16, . 0.50 

312 9.72 

19 0.59 

3 0.09 

trace - 
152 4.73 

- - 

Methanation Feed 

125 
425 

Moles/Hr Uole % 

@ 
. Product Gas - 

100 
1000 

UoleslHr Mole % 

2 9 0.10 

42 I i.47 

1,095 . 3.62 

1, 0.01 

26.923 93.R9 

- 
- 

- 
203 0.71 

F i g u r e  6 (con t ' d )  . B$OCK FLOW D I A G R A M  FOR PEAT TO SNG PLANT 
PRODUCING 2 5 0 . 9  X ' 1 0  Btu/Day SNG BY IGT'S PEATGAS PROCESS 



lockhopper  f e e d  sys tem a t  500 p s i g  i s  p r e f e r r e d  t o  a  s l u r r y  f e e d  sys tem because  

i n  a s l u r r y  f e e d  system,  p e a t  w i l l  have t o  b e  d r i e d  t o  abou t  10% m o i s t u r e  and 

t h e n  s l u r r i e d  w i t h  a b o u t  67% o i l .  Our p r e l i m i n a r y  e v a l u a t i o n  i n d i c a t e s  t h a t  

t h e  c o s t  of d r y i n g ' p e a t  from 50% t o  10% m o i s t u r e  overweigh t s  t h e  d i s a d v a n t a g e s  

o f  h i g h e r  equipment c o s t  and h i g h e r  compress ion energy  r e q u i r e m e n t s  o f  t h e  lock- 

hopper sys tem.  P e a t  is  conveyed from t h e  lockhoppers  t o  t h e  r e a c t o r  u s i n g  a  

p a r t  o f  t h e  g a s i f i e r  e f f l u e n t  g a s .  I n  t h e  t r a n s p o r t  p a t h  from t h e  1,ock.hoppers 

t o  t h e  d r y e r  s e c t i o n  o f  t h e  r e a c t o r ,  t h e  p e a t  i s  p r e h e a t e d  t o  360°F u s i n g  waste  

l ~ e a t ,  Downstream of  t h e  PEATGAS r e a c t o r  t h e  p r o c e s s i n g  s t e p s  a r e  s i m i l a r  t o  

those i n  a c o a l  g a s i f i c a t i o n  p l a n t  f o r  SNG p r o d u c t i o n .  

A t y p i c a l  a n a l y s i s  o f  t h e  Minnesota p e a t  used i n  t h e  p r o c e s s  d e s i g n  is  

shown i n  T a b l e  I. T h i s  p e a t  h a s  a  h i g h  h e a t i n g  v a l u e  o f  8500 Btu p e r  pound 

on  a  d r y  bas i . s .  For  t h e  "as h a r v e s t e d "  p e a t  c o n t a i n i n g  50% mois tu re .  i t s  h e a t i n g  

v a l u e  i s  4250 Btu p e r  pound. The r e a c t o r  o p e r a t i n g  c o n d i t i o n s ,  s e l e c t e d  f o r  

e v a l u a t i n g  t h e  p r e l i m i n a r y  economics of c o n v e r t i n g  p e a t  t o  SNG by t h e  PEATGAS 

p r o c e s s ,  c o n s i s t  o f  500 p s i g  p r e s s u r e ,  1700°F c h a r  g a s i f i e r  t e m p e r a t u r e ,  and 

440°F p e a t  d r y e r  t e m p e r a t u r e .  M a t e r i a l  and energy  b a l a n c e  c a l c u l a t i o n s  a s  w e l l  

a s  rr!acti.on k i n e t i c  and thermodynamic c o n s i d e r a t i o n s  y i e l d  a  h y d r o g a s i f i e r  

temperat t i re  o f  1 ' 1 7 5 ~ ~ .  Based on k i n e t i c s ,  t h e  r e s i d e n c e  t imes  r e q u l r e d  ~n t h e  

hydrogasiEie . r  and c h a r  g a s i f i e r  a r e  o n l y  5 seconds  and 2 mlniires,  r e s p e c t i v e l y .  

An o v e r a l l  energy d i s t r i b u t i o n  around t h e  e n t i r e  p e a t  g a s i f i c a t i o n  complex i s  ' 

summarized i n  F i g u r e  7 .  I t  shows t h a t  t h e  o v e r a l l  the rmal  e f f i c i e n c y  of t h e  

p r o c e s s  is  67% and t h a t . o f  t h e  t o t a l  energy  i n p u t  t o  t h e  p e a t  g a s i f i c a t i o n  

complex, 52.4% i s  conver ted  t o  SNG and 12.2% i s  conver ted  t o  l i q u i d  hydro- 

ca rbons  (benzene and f u e l  o i l ) .  F i g u r e  6 shows t h a t  78.1% of t h e  t o t a l  methane 

produced i n  t h e  p l a n t  is made i n  t h e  g a s i f i e r  and o n l y  21.9% of t h e  methane 

h a s  t o  be made by c a t a l y t i c  methana t ion  o f  carbon monoxide and hydrogen. I n  

comparison,  c o a l  g a s i f i c a t i o n  p r o c e s s e s  r e q u i r e  h i g h e r  p e r c e n t a g e s ,  31 t o  74, 

of t h e  methane t o  b e  made by t h e  c a t a l y t i c ' m e t h a n a t i o n  a s  g i v e n  i n  Tab le  2 .  

T h e r e f o r e ,  t h e  c a t a l y t i c  methana t ion  r e q u i r e m e n t s  f o r  p e a t  g a s i f i - c a t i o n  

by t h e  PEATCAS p r o c e s s  a r e  50 t o  350% lower t h a n  t h o s e  f o r  g a s i f i c a t i o n  o f  

w e s t e r n  subbi tuminous c o a l ,  depending upon t h e  p r o c e s s .  'High methane forma- 

t i o n  i n  t h e  PEATGAS r e a c t o r  f a v o r s  h i g h e r  o v e r a l l  the rmal  e f f i c i e n c y  of t h e  

p r o c e s s .  

I N S T I T U T E  0 F ' G  A S T E C H N O L O G Y  



Table 1 .  PEAT COMPOSITION 

Proximate Analysis (dry b a s i s ) ,  wtb  

V o l a t i l e  Matter  65 .O 

~ i x e d  Carbon 23.7  

Ul tirnate Ana-lys,is, (dry b a s i s ) ,  w t %  . 

N . .  

. .  S ' 

Ash ' 

TOTAL . 

C a l o r i f i c  Value, Btu/ lb  
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AMMON l A 
(2.3%) 

9 F i g u r e  7 .  Energy D i s t r i b u t i o n  For A Nominal 250 X 10 Btu/day 
SNG P l a n t  Based on IGT 's  PEATGAS Process.  
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Table 2. COMPARISON OF METHANE SOURCE AND OVERALL EFFICIENCIES 
FOR THE PEATGAS PROCESS WITH THOSE FOR COAL GASIFICATION PROCESSES 

RAW MATERIAL PEAT --MONTANA SURBITUMINOUS* 
PROCESS PEATGAS BI-GAS -- SYNT'Wb ----- u!&G.u -- HY GAS -- 

Gasifier Conditions 

Pressure, psig 5 10 1200 1260 . 1000 400 
No. of Stages 2 3 2 2 1 
Temp. Range, OF 1475-1700 1360-1850 1600-2800 1690-1800 700-2000+ 

Source of Methane 
In Product Gas, 
% of ,Total 

Gasi£ier) 
Methanator- 

Overall Efficiency, 
Products as % 
of Coal H.H.V. 6 7 7 7 6 4 

* 
Derived from "Facto'red Estimates for Western Coal Commercial ,~oncepts," by C. F. Braun for ERDA, October 1976. 

t Single feed. 

$ 
Includes methane equivalent of C H and c H as well as CH4, formed in the gasifier. 

2 6 2 4' 



Figu re  6 a l s o  s h o w s t h a t  t h e  p l a n t  r e q u i r e s  1,50.6,140. l h / h r  of p rocess  

steam and 3914 tons  of oxygen (commercfal g rade ,  9.8% puri.ty2 on a  d a i l y  b a s i s .  

These steam requirements  a r e  wfthTn t h e  range of '1 ,016,000.  and 1,670,000 l b s / h r  

steam requirements  f o r  a n  equ iva l en t  s i z e  wes te rn  subbftuminous. c o a l  g a s i f  i- 

c a t i o n  p l a n t  f o r  SNG product ion  a s  shown i n  Table  3 .  The oxygen requirements.  

of t h e  PEATGAS process  a r e  lower than  t h o s e  of t h e  c o a l  gas .Tf ica t ion  processes ,  

except  t h e  HYGAS process .  - The r e q u i r e s  a  t o t a l  of 56,307 tons  per  day 

of "as rece ived"  pea t  con ta in fng  50% mois ture .  .Of t h a t  peat' ,  78% 2s. g a s i f i e d  

and 22% i s  used a s  b o i l e r  f u e l .  The h igh  mois ture  con ten t  of pea t  3s- used 

advantageously i n  process ing  downstream of t h e  g a s i f i e r .  ~ e c a u s e  t h e  water  

conta ined  i n  pea t  a f t e r  vapori .zation s t a y s  i n  the.  gas.i.fTer e f f l u e n t  ga se s ,  

no e x t e r n a l  steam 3s. requf red  f o r  t h e  s h f f t  r e a c t i o n .  The 'hfgh steam con ten t  

of CO-sh2ft e f f l u e n t  makes f t  p o s s i b l e  t o  u se  i t  f n  r egene ra t i ng  t h e  a c i d  g a s  

removal s o l u t i o n ,  t h u s - e l i m i n a t f n g  t h e  requirements. of s t r f p p i n g  s t eam.  F ina l -  

l y ,  t h i s  water  i s  reused a f t e r  t rea tment  and t h u s . r e d u c e s  t h e  raw makeup water. 

requi rements .  The d a i l y  y i e l d  of u s e f u l  byproducts  from t h e  peat-.to-SNG p l a n t  

a r e  136,030 g a l l o n s  of benzene, 6680 b a r r e l s  of f u e l  o i l ,  565 tons  of anhydrous 

ammonia, and 52 long t o n s  of s u l f u r .  Compared t o  g a s i f i c a t i o n  p l a n t s  based on 

a  wes te rn  subbituminous c o a l ,  pea t  g a s i f i c a t i o n  by t h e  PEATGAS process  produces 

l a r g e  amounts of anhydrous ammonia and low y i e l d s  of s u l f u r .  This  i s  1)ecause of 

t h e  high n i t r o g e n  and low s u l f u r  c o n t e n t s  of p e a t .  The energy con ten t  o t  t h e  

byproducts  is 70 b i l l i o n  Btu. The t o t a l  f u e l  (SNG, benzene and f u e l  o i l )  out-  

put of t h e  p l a n t  i s  about  309 b i l l i o n  Btu pe r  day. 

CONCLUSIONS, - . - - - 
Minnesota p e a t  can be  converted t o  SNG by t h e  PEATGAS process  a t  a  p l an t  

thermal  e f f i c i e n c y  of 67%. A t  500 p s i g  ope ra t i on ,  about 78% of t h e  t o t a l  me- 

thane  produced i n  t h e  p l a n t  2s made. w i t h i n  t h e  g a s i f i e r  and thus  on ly  about  

22% of t h e  methane must be  made by c a t a l y t i c  methanat ion.  This  r e p r e s e n t s  

methanat ion requirements  f o r  pea t  g a s i f i c a t i o n  by t h e  PEATGAS process  t o  be 

50% t o  350% lower than  those  f o r  wes te rn  subbituminous c o a l  g a s i f i c a t i o n  de- 

pending upon t h e  g a s i f i c a t i o n  process .  For a  250 b i l l i o n  Btu per day SNG p l a n t ,  

t h e  d a i l y  y i e l d  of u s e f u l  byproducts c o n s i s t s  of 136,030 g a l l o n s  of benzene, 

6680 b a r r e l s  of f u e l  o i l ,  565 tons  of anhydrous ammonia and 52  long t o n s  of t 

s u l f u r .  The t o t a l '  f u e l  (SNG, benzene and f u e l  o i l )  ou tpu t  of t h e  p l an t  i s  about  

309 b i l l i o n  Btu per  day. 
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PROCESS 

Raw Material 

TABLE 3. 'RAW MATERIALS AND PRODUCTS FOR NOM~NAL 250 X lo9 BTU/DAY SNG PLANT 

SY NTHANE 
PEATGAS HYGAS BI-GAS . (SLURRY-FEED) LURGI 

Peat. Montana Subbituminous Coal* 

Moisture Content of Raw Materia1,Wt I 50 2 7 

Feed Requirements (Dry), tons/day. 

Process 21,951.3 13,629.6 13,870.8 21,733.2 , ^  ' 15,163.2 

6,202.0 2,337.6 3,813.6 - - 3,673.2 Fuel -- 
Total 28,153.3 15,967.2 17,684.4 . 21,733.2 18,836.4 

Oxygen (93%), tonsiday 3,914.0 2,954.4 5,892.0 6,127.2 4,860.0 

Steam, lb!hr 1,506,140 .1,098,100 .1,479,340 1,016,000 1,670,000 

Process Makeup Water, gpm 2,060 1,906 2,156 2,009 2,434 

BY-PRODUCTS 

Liquid Fuels, Bbl/day 9,919** 4,594 - 4,286 9,411 

Ammonia, tons/day 

Sulfur, long tons/day 

Export Power, kW 

* Coal Gasification Data for Various Processes Laken from "Factored Estimates for Western Coal: Commercial 
Concepts Interim Report," prepared by C. F. Braun for ERDA,.Oct., 1976. 

A *  
Includes benzene 
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