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P. 0. //fi'oif /36272 / Houston, Texas 77036 / A C 713 782-3577 

May 

Southern Union Exp lo ra t i on Company 
1st In terna t ional Bui ld ing 
Suite 1800 
Dal las , Texas 75270 

A t t n : M r . R. G. Sharrock 

Dear M r . Sharrock: 

Enclosed is the f i n a l r epor t on the Gas Company of New Mexico Coal 
desorpt ion p ro jec t . The invoice w i l l be sent s h o r t l y . 

If there are questions or addi t ional i n f o r m a t i o n r equ i red , please 
contact us. Thank you f o r this opportunity to be of s e rv i ce . 

V e r y t r u l y your s , 

'—'James M. Berryman r 

J M B / j m 

NMOCD CASE #11996 
PENDRAGON ENERGY 

EXHIBIT 



M a y 23, 1978 

F I N A L R E P O R T 

I D E S O R P T I O N 

On January 24 th , 1978, seven s a m p l e s f r o m t w o 20 f o o t c o r e s w e r e 
c o l l e c t e d and p l aced i n c a n n i s t e r s f o r d e s o r p t i o n m e a s u r e m e n t s . The 
s amp le n u m b e r s , depths and t i m e of c o l l e c t i o n a r e g i v e n i n T a b l e I 

2 

3 

4 
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T A B L E I - Samples c o l l e c t e d 

.Dep th T i m e ^ c o l i e c t e d . M S T 
1039-40 

1042-42 . 5 

1046-47 

1048. 5 - 4 9 . 5 

1 0 5 4 . 5 - 5 5 

1 0 5 6 - 5 6 . 9 

1 0 7 0 . 3 - 7 1 

12:44 P . M . 

12:42 P . M . 

12:40 P . M . 

12:37 P . M . 

12:48 P . M . 

6:39 P . M . 

6:28 P . M . 

C o m m e n t s 
T r a n s i t i o n f r o m shale to 
c o a l s e a m . P r i m a r i l y 
sha l e . 

Sample a t b o t t o m of f i r s t 
20 f o o t c o r e . F r a g m e n t e d , 

F i r s t s a m p l e f r o m 2nd 20 
f o o t c o r e . A t b o t t o m or 
m a i n c o r e s e a m . 

" F i n g e r " s u r r o u n d e d by 
sha l e . 

The d e s o r p t i o n t e s t s w e r e r u n at 8 0 ° F u s i n g the U . S . B u r e a u of M i n e s 
p r o c e d u r e o u t l i n e d i n R I 8043. The t o t a l a m o u n t of d e s o r b e d gas is g i v e n i n 
Tab l e I I . These f i g u r e s i n c l u d e c o r r e c t i o n s f o r gas l o s t i n t r a n s f e r f r o m 
s e a m to c o n t a i n e r and r e s i d u a l gas l e f t i n c o a l . B o t h c o r r e c t i o n s w e r e by 
U . S . B u r e a u of M i n e s p r o c e d u r e i n R I 8043. 

T A B L E I I - T o t a l v o l u m e of gas d e s o r b e d 

Sample No. 
Weight, 
Grams 

To ta l V o l . Desorbed, 
cc at STP* cc /g 

1 777 470.8 0. 60 /* y? 
2 545 1487. 4 2. 73 
3 655 2263.8 3. 46 /// y 
4 611 2165.4 3. 55 //^ c 
5 553 1120. 9 2. 03 C.S.F G -' .' 
6 815 1651.5 2. 03 LS S 6 c.' -} 

7 596 1198. 6 2 .01 6 9- ? £5. / 

S T P - 0 ° C and 1 A t m . 



I I Adsorp t ion 

•Adsorption tests were run on three crushed samples of number 4, 5 and 8. 
The amount of methane adsorbed by the coa l was determined at 5 pressures , 150 
300, 450, 675 and 1000 psia at 30° C. In each case the resul ts plotted smoothly 
as a Langmuir i s o t h e r m . The f o r m used f o r this data f i t i s : 

P_ P , 1 (1) 
V " a ab 

where P is the pressure of the gas, V is volume adsorbed per g r a m of coa l , 
and a and b are constants. The volume of a and b f o r each sample are given 
in Table V . 

T A B L E V 
Adsorp t ion of Methane on Coal 

Sample Number 

6 

4.727 

2.613 x I O " 3 

The volume of gas adsorbed per g r am of coal can be calculated f r o m equation 
(1) by inser t ing the pressure at the coal seam in psia f o r P and the constants 
a and b in the units given. Compar i son of the resul ts obtained should show 
general agreement w i t h that f r o m desorpt ion. Calculated values at 250 psia 
are given in Table V I i n c c / g . 

- 1 
a, cc g 
i - 1 . -1 
b, cc g psia 

6. 024 

4. 187 x I O " 3 

5. 038 

2.238 x I O " 3 

T A B L E V I 
Compar i son of Adsorp t ion and Desorpt ion Data 

Sample No. 
A d so rp t ion 
De sorpt ion 

Sample Number 

8 
. 08 
, 55 

1.81 
2. 03 

1. 87 
2. 01 



Gas composit ions were measured at 24 hours , 48 hours , 1 week and jus t 
p r i o r to t e rmina t ion of the desorpt ion test. F r o m these measurements an 
accurate cornposit ion of the desorbed gas can be ca lcula ted . The o v e r a l l 
composi t ion of the gas f r o m eacJ^-s-tr/rrV^pteH^j'iven i n Table I I I . 

bed Gas 

mple No . 
1 2 3 4 5 6 7 

M e t h a n e 96 . 75 94 . 66 93 . 60 9 1 . 16 9 1 . 76 9 1 . 55 84. 97 
C a r b o n d i o x i d e 0. 13 2. 74 2 . 88 . 4 . 00 3. 29 3. 05 3. 64 
E t h a n e 3. 11 2. 59 3. 51 4 . 83 4 . 92 5. 39 Ol- 3 0 
P ropane 0. 0 1 0. 007 0. 002 0. 002 0. 010 0. 003 o: 015 

i s o - B u t a n e 0. 003 0. 001 0. 001 0. 006 0. 001 0. 021 . 

n - Butane 0. 004 0. 001 0. 001 0. 008 0. 001 0. 003 

Amount of gas evolved f r o m this sample is so s m a l l that composi t ion given 
here is questionable. 

Tu twe i l e r tests f o r hydrogen sulf ide were run on desorbed gas f r o m samples 
number 4, 6 and 8. No hydrogen sulf ide was found. Since the l i m i t of detectabi l i ty 
f o r our Tu twe i l e r procedure is 16 ppm, the concentrat ion is reported as less than 
16 ppm. 

Two gas samples were analyzed by Mass Spectrometer . The concentrat ion 
of gases not de termined by gas chromatography are given in Table IV in mole Dercent. 

T A B L E IV 
Mass Spectrometer Ana lys i s 

Sample 
#3, 1 week #4, 48 hours 

A r g o n 0.33 0.07 
Hydrogen 1.03 0.11 
H e l i u m 0.26 0.18 



D i f f e rences be tween data a r e due to u n c e r t a i n t y i n p r e s s u r e at geam 
d i f f e r en t c o m p o s i t i o n of a d s o r b e d and d e s o r b e d gas , t e m p e r a t u r e , and 
s t r u c t u r e of the c o a l i n the s e a m . C o n s i d e r i n g these v a r i a b l e s the 
a g r e e m e n t be tween a d s o r p t i o n and d e s o r p t i o n i s g o o d . 

I l l ^ C o m m e n t s 

The f o l l o w i n g c o m m e n t s p o i n t out s o m e m a j o r o b s e r v a t i o n s of the s t u d y . 

I . Sample 1 p r o v e d to be m o s t l y sha l e , so l i t t l e gas was d e s o r b e d and 
no good a n a l y s i s ob ta ined on the gas . 

The a m o u n t of a d s o r b e d gas i s g r e a t e s t a t the c e n t e r of the s e a m 

s a m p l e s , 3 and 4 , s o m e w h a t less a t the t op , s a m p l e 2, and the 

boJtorri_ i _^sa m ples 5 and 6 

I I I . The a m o u n t of e thane p r e s e n t i n the a d s o r b e d gas i n c r e a s e d w i t h dep th . 

I V . The s a m p l e f r o m the " f i n g e r " t o the s e a m , n u m b e r 8y e x h i b i t e d a 
n u m b e r of d i f f e r e n c e s f r o m the o the r s a m p l e s . The m o s t s i g n i f i c a n t 
of these was the v e r y h i g h ethane c o n t e n t , 11 .35%. I t a l s o was m u c h 
s l o w e r i n the r e l e a s e o f the gas than the o t h e r s a m p l e s . 

V . A l t h o u g h i t is not s h o w n i n t h i s r e p o r t , a g e n e r a l t r e n d f o l l o w e d f o r 
m o s t s ample s was a n i n c r e a s e i n ethane e v o l u t i o n and a d e c r e a s e 
i n c a r b o n d i o x i d e e v o l u t i o n w i t h t i m e . 

V I . Some a d s o r p t i o n of oxygen f r o m the a i r i n the c o n t a i n e r s was o b s e r v e d . 
T h i s a m o u n t to a v o l u m e change of 2 to 6 p e r c e n t w i t h no a p p a r e n t 
r e l a t i o n to depth o r t i m e . 




