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ABSTRACT 

During the past quarter, 25 runs were made on a number of hydrotreated 

samples including a mildly hydrotreated simulated in-situ (1.35% N) and 

two moderately hydrotreated Tosco II (0.82% N and 1.55% N) distillates. 

The results are, in general, consistant with previous results which indicated 

an increase in olefins yield as the severity of hydrogenation increased. 

The olefins yields for the simulated in-situ oil were greater than those 

for the Tosco II oil for oil hydrogenated to comparable severities. The 

moderately hydrogenated Tosco II oil exhibited gasification tendencies at 

severe pyrolysis conditions, similar to the severely hydrogenated Tosco II 

oil. 

Correlational efforts were continued in using the propylene yield 

versus severity factor, and the yields of all major gas components versus 

proplyene to ethylene ratio as a means of correlating pyrolysis yields. 

The efforts were extended to the hydrogenated simulated in-situ and Tosco II 

distillates. 



Objective and Scope of Work 

Petrochemical utilization of oil shale has long been considered, but 

only recently has the volume of petrochemical demand reached a level where 

it can affect the overall economics of utilization of liquid hydrocarbons. 

Production of light olefin and aromatic intermediate.s by pyrolysis appears 

an attractive method to avoid the hydrogenation catalyst poisoning effects 

of nitrogen. The program investigates five samples on each of the two crude 

shale oils: (1) the 11 Whole 11 crude shale oil, {2) a vacuum distillate of the 

crude shale oil, {3) a mild hydrogenation of the distillate, {4) a deeper 

hydrogenation of the distillate, and {5) a severe hydrogenation of the 

distillate to produce a synthetic crude shale oil with essentially zero 

nitrogen content. 

The research is divided into five major tasks: 

Task 1. Equipment design and construction, samples of the two 

types of crude oil obtained and prepared for testing 

and hydrogenation 

Task 2. Hydrogenation of Samples 

Task 3. A. Experimental Measurements on Non-Hydrogenated Samples 

B. Experimental Measurements on Hydrogenated Samples 

Task 4. Analyses and Measurements on Feedstocks and Products 

Task 5. Data Correlation 

Task 1: Equipment Design and Construction 

No modifications to the experimental equipment were made this quarter. 

Task 2: Hydrogenation of Samples 

Hydrogenation of Tosco II and simulated in-situ distillates were 

previously completed and the results were discussed in an earlier Progress 

Report. 



~·· 

· Task 3: Experimental Measurements on Non-Hydrogenated and Hydrogenated 
Samples 

Twenty-five experimental runs were completed during this quarter: 

5 on Sample 6201, the mild severity hydrogenated simulated in-situ 
oil {1.35% N) = Run 30-34 

9 on Sample 6206, the medium severity hydrogenated Tosco oil {0.82% N) = 
Run 35-43 

9 on Sample 6205, the mild severity hydrogenated Tosco oil {1.55% N) = 
Run 44-52 

1 on n-octane to check reproducibility with other investigators 

1 on a high severity hydrogenated sample oil from the Paraho retort 
process 

Detailed experimental results for each run are included in the appendix. 

Table 1 is a compilation of selected product results of experimental 

runs of Sample 6201. Runs were made at low residence time for temperatures 

of 1308, 1407, 1497, and 1546 F. Increasing temperature at low residence 

time resulted·.in increased ethylene production. Propylene and butylene 

production increased, then decreased. Runs were made at medium residence 

time for temperatures of 1305, 1412, and 1507 F. 01 efin production fell owed 

expected trends. A run was made at high residence time at 1409 F. No 

gasification tendencies were observed with this mild severity hydrogenated 

sample. 

Results of experimental runs on Sample 6206 are summarized in Table 2. 

For this medium severity hydrogenated Tosco vacuum distillate; runs were 

made at low residence time for temperatures of 1301, 1407, 1508, and 1548 F. 

Ethylene production increased with temperature, but dropped at the highest 

temperature. Runs were made at medium residence time for temperatures of 

1315, 1402, and 1511 F, resulting in expected trends in product yields. 

Two additional runs were made, one at high residence time and 1411 F, and 



one at low steam-oil mass ratio and 1579 F. With this Tosco sample, runs 

38, 42, and 43 at high pyrolysis severity, gasification tendencies (high 

hydrogen and carbon oxide production) were observed. 

The last hydrogenated vacuum distillate studies was sample 6205, the mild 

severity Tosco oil. Experimental results for selected products are 

summarized in Table 3. Runs were made at low and medium residence time 

for approximate temperatures of 1300, 1400, and ·1500 F. Additional runs 

at high residence time and 1400 F, and at low steam-oil ratio, h1gh. 

residence time, 1500 F were also completed. Ethylene production increased 

with temperature, and propylene ad butene yields followed expected trends. 

For sample 6205, no evidence of gasfication· in the operating range studied 

was observed. 

A run was made with n-octane feedstock to check the consistancy of 

experimental results of the CSM pyrolysis system with the results of other 

investi.gators. The results shown in Table 4 are compared with published 

results from investigations at the University of Pittsburgh (1). The 

product yields compare closely for all components except ethylene and 

propylene. The CSM liqht olefin yi.eld is higher than the Pitt yields. The 

difference is due to utilization of steam as a carrier medium in the CSM 

experiment whereas Pitt apparently did not. Steam has been r-eported by 

other investigators to be a promoter of light olefin production in pyrolysis. 

A high severity hydrogenated (0.04% N) sample of oil from a Paraho 

retort has been obtained. The quanti.ty·of Paraho sample is much larger than 

the hydrogenated Tosco and NTU vacuum distillates. Plans call for investi-.. 

gating the pyrolysis characteristics of the Paraho oil to check for 

gasification tendencies. One run has been made at low residence time at 

1411 F, which produced: 



w·t;% of feed 

54.0 

In order to determine the effect of the feedstock type on pyrolysis 

yields, the results of 89 pyrolysis experimental runs on whole oil, 

vacuum distillate, and mild, medium, and high severity hydrogenated vacuum 

distillates of Tosco and simulated in-situ shale oils have been represented 

as a function of a previously utilized pyrolysis severity factor defined as: 

where 

S ~ T 80.06 R0.05 

S ~ severity function 

T = temperature, °F 

a = residence time, sec 

R = steam to hydrocarbon mass ratio 

Two series of figures show the relationship between feedstock and 

yield of light olefin products. The total olefin, ethylene, propylene, 

and butene production for each individual oil is shown in Figures 1 - 10. 

This product information is then represented in Figures 11 - 18 to show 

production of each olefin for all samples of each shale oil. The general 

trends in Figures 11 - 18 are apparent; for both the Tosco.and simulated 

in-situ samples, as severity of hydrogenation increases, the yield of 

light olefins increases with the exception of the high severity pyrolysis 

of the most severly hydrogenated samples, where the significant drop in 

olefin production is the results of sample gasification. Specific details 

of olefin yields can be seen 1n the individual figures. 

Although the severity factor used above is not the optimum, it allows 

us to observe the effect of feedstock type on pyrolysis yields. In Task 5, 

we discuss our ongoing correlation efforts aimed at determining an optimum 
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pyrolysis severity factor .. 

Key to Figure 1 - 10 

top line X total olefin 

+ ethylene 

l:l propylene 

bottom line 0 butenes 

Key to Figure 11 - 18 

top line c high severity hydrogenated 
vacuum distillate 

0 medium severity hydrogenated 
vacuum distillate 

low severity hydrogenated 
vacuum distillate 

+ vacuum distillate 

bottom line X whole oil 

NTU = Laramie simulated in-situ shale oil 



# 29 

1308F (1348) 
0.40 sec. 
0. 76 ratio 

c = 2 
c = ·3 11.3 

c = 4 8.5 

# 32 

1305F (1377} 
0.75 sec. 
1.15 ratio 

Table 1 - SuiiTilary of Pyrolysis Results for a-Hydrogenated (1.3'5% N} 
Simulated In Situ Vacuum Distillate 

temp 
{ .. 

34.7 

IRes. time 

#28 

1407F (1447) 
0.41 sec. 
0.71 ratio 

temp 
( ~ 

Wt % feed 
c2 = 23.0 

c -3 - 13.1 

c4 = 9.1 

#30 

1412% (1490) 
0.80 sec 
0. 74 ratio 

45.2 

IRes. 
· Time 

#27 

1497F (1556) 
0.40 sec. 
0. 74 ratio 

temp. 
'( ) 

Wt % feed 
c = 2 
c = 3 
c = 4 

#31 

1507F ( 1597) 
0.73 sec. 
0.84 ratio 

27.1 

10.5 43.7 

6. 1 

Wt % feed Wt. % feed Wt. % feed 

c2 = 17.5 c = 2 26.1 c = 2 25.0 

c -3 - 11.7 37.7 c = 3 12.7 44.2 c = 3 6.9 35.4 

c4 8.4 c -4 - 5.3 c = 4 3.6 

# 33 

1409F ( 1487) 
1.i3 sec. 
0.93 ratio 

Wt. % feed 

c = 2 21.2 

c = 3 9. ] 35.5 

c = 4 5.2 

#34 

1546F (1609) 
0.40 sec. 
0.86 ratio . 

Wt. % feed 
c -2 - 29.5 

c -3 - 9.1 

c4 = 5.4 

44.1 



Table 2 Su!TIYlary of Pyrolysis Results for a Hydrogenated (0.82% N) 
TOSCO Vacuum Distillate 

temp 

#37 

1301F (1336) 
0:40 sec~ 
0.83 ratio <; > 

Wt % feed 

13.81 

c = 4· 

9.3 J 29.6 

6.6,) 

#40 
1315F (1354) 
0.73 sec. 
0.85 ratio 

Wt. 

c2 =. 

iRes. 
rime 

C 11 8 .. ~7.6 3 = • 

c4 = 9.5 

# 35 

140iF (1463) 
0.43· sec 
0.67 ratio 

c = 2 

c3 = 12.6 

c4 = 8.5 

# 39 
1402F (1467) 
0.84 sec. 
0.7o·ratio 

c = 2 

c = 3 
c ....: 4 -

#41 

11.3 

8.2 

1411 F ( 1489) 
1.03 sec 
0.78 ratio 

c = 2 

c = 3 

c ·-4 -

temp 
< ) 

#36 

1508F (1576) 
0.42 sec. 
0.69 ratio 

c = 2 
44.5 c = 3 10.1 

c = 4 6.0 

I 
# 38 

Res. 1511 F ( 1590) 
time 0.80 sec. 

0. 72 ratio 

Wt %-feed 

temp 
( ) 

44.2 

c2 = 21 .o) 
41.3 c3 = 8~1 _39.6 

c4 = 4.4 

46.3 

#42 
1579F (1628) 
0.59 sec. 
0.46 ratio 

Wt % feed 
c - 28.7] 2 -

c3 = 7.0 

c4 = 3.6 

39.2 

•#43 

1548F {1603) 
0.44 sec 
0.69 ratio 

c = 2 
c = 3 7.1 

c = 4 3.9 

35.2 



#46 
1299F {1335) 
0.40 sec 
0. 77 ratio 

#50 

1298F {1363) 
0.85 sec 
0.73 ratio 

c -2 -

c3 = 
c = 4 

11.3 

7.9 

Table 3 Summary of Pyrolysis Results for a Hydrogenated (1.55 %N) 
TOSCO Vacuum Distillate 

temp 
< >-

31.0 

1~·· !~me 

35.7 

#45 
1400F (1464) 
0.39 sec 
0.73 ratio 

temp 
< ) 

Wt % feed 
c2 = 22.1 

c = 3 

c -4 -

#49 
1400F {1471) 
0.77 sec 
0.78 ratio 

1Res. 
time 

c -2 -

c3 11.2 

c4 = 1.0 

#51 

1402F (1470) 
1.18 sec 
0.64 ratio 

Wt % feed 

39.7 

c2 = 19.4] 
c3 = 11. 1 37. 4 

c4 = 6.9 

#44 
1509F {1576) 
0.40 sec 
0.73 ratio 

temp 
< > 

Wt % feed 
c2 = 25.3 

c = 3 

c = 4 
#48 

1501 F { 1588) 
0. 76. sec 
0.75 ratio 

Wt % feed 
c2 = 24.9 

c3 = 7.7 

c = 4 4.4 

#47 
1498F (1585) 
1.42 sec 
0.36 ratio 

Wt % feed 
c2 = 25.2 

37.0 

c3 = 6.9 3~.5 

c4 = 3.5 

#52 
1560F {1629) 
0.43 sec 
0.73 ratio 

c -2 -

c = 3 7.9 

c -4 - 4.4 

40.4 
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Table 4 

Results of Pyrolysis of n-Octane 
(mole/100 mole feed) 

CSM 
1.323 F ave Pitt Pitt 
1370 F max 12.92 F 1337 F 

H2 32.0 32.0 40.2 

CH4 80.9 74.5 83.5 

C2H6 24.8 34.0 35.2 

C2H4 169.7 122.5 134.2 

C3H8 2.1 5.7 5.5 

C3H6 61.2 48.5 55.2 

C4H10 0.7 1.4 0.3 

c4 olefins 26.5 28.1 30.4 

Reference: 

Y. T. Shah, E. B. Stuart, and K. D. Sheth, 1976, Coke Formation 
during Thermal Cracking of n-Octane: I&EC Process Des. Dev., 

_y. li' n.4, pp. 518- 524. 
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Task 4: Analysis and Measurements on Feedstocks and Products 

Analyses of liquid products from the non-hydrogenated whole oils and 

vacuum distillates were completed during the previous quarter and reported 

in the last quarterly progress report. 

Task 5: Data Correlation 

During this quarter, the correlation effort was extended to encompass 

the hydrogenated samples of the vacuum distillates of both the Tosco II and 

simulated in-situ shale oils in a fashion similar to that presented in the 

last quarterly report. (June 5, 1978). The effort was concentrated on finding 

the best exponent o( in the equation: 

s = rtf( 
where s is Severity factor 

T is Tempature, °F 

8 is residence time, sec. 

Also, the use of internal measures of severity (Propylene/ethylene 

ratio) was investigated. Table 5 gives the results for the best individual 

and overall exponent o< for. the major components and samples. The best 

overall exponents for the hydrogenated feedstocks varied from .03 - .04. 

Due to sample gasification, the severely hydrogenated Tosco II oil pyrolysis 

results were not correlated. Considerable variation can be seen for 

individual components. The yield of propylene was correlated with an 

exponent of 0.06 and the results can be found in figures 19 to 23 and 

Table 6. 

The yield data were plotted aqainst the internal severity measure -

Propylene to ethylene ratio - and found to correlate rather well as can be 



seen from riqures 24 to 28. 

As was stated in the last quarterly report, the external severity 

function, S, can easily be related to the internal severity (propylene/ 

ethylene ratio) by the combined use of figures 24 to 28 and figures 19 

to 23 or Table 6. 



; I 

TABLE 5 

Summary of Results for ExponentOC: for Hydrogenated Samples 

Laramie Tosco II 
Component 

6201 6204 6202 6205 6206 
-

C2H4 0.01 0.03 0.0 0.0 0.01 

C3H6 0.07 0.01 0.06 0.04 0.07 

C4H6 0.06 0.04 0.03 0.03 0.06 

c4H8'S 0.07 0.02 0.04 0.05 0.07 

CH4 0.02 0.06 0.02 0.03 0.02 

Overall 0.04 0.03 0.04 0.03 0.04 
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TABlE 6 

Values of t~e Regression Coefficient for Propylene ( S = Te • 06 ) 

Sample 
*R2 . Feed Ao AI A2 A3 

6201 (NTU) - 2.106 X 102 2.387 X 10-1 1. 887 X 10-5 - 5.425 X 10-8 0.84 

6204 (NTU) - :2.001 X 103 4.044 - 2.670 X 10-3 5.781 X 10-7 0.83 

6202 (NTU) - 1.848 X 103 3.767 - 2.505 X 10-3 5.459 X 10-7 0.93 

6205 (Tosco) - 1. 937 X 103 4.062 - 2.802 X 10-3 6. 383 X 10-7 0.91 

6206 (Tosco) - 1. 934 X 103 4.004 - 2.723 X 10 -3 6.111 X 10-7 

* R2 = Coefficient of regression 
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Task 7: · 

Feedstocks, liquid products, and water samples have been retained 

for each of the experimental runs. Samples of each of the feed samples 

have been shipped to the Laramie Energy Research Center. 

Projections for Next Quarter, September 1978 - November 1978 

All experimental runs originally outlined as a part of the contract 

have been completed. During the next, q~arter, additional experimental runs 

will be obtained with the Tosco II and simulated in-situ whole oil at short 

residence times in order to determine kinetic parameters for our required 

correlation effort. Further, experimental runs will be obtained with a 

Paraho severly hydrogenated oil in order to better understand the undesirable 

gasification reactions. Work will continue on our correlation efforts. 

Conclusioris 

The experimental program originally outlined as a part of the 

contract has been completed. Additional experimental runs are being 

performed in order to define kinetic model parameters required for our 

correlation work and to investigate the unexpected gasification reactions 

which occur at high severity for low nitrogen oil samples. 
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~ ISOB~TYLENE 0.00 O.OQ 0.00 0.00 
---------·-··TRANS-2~BUTE"NE' ___ ---· ---0.33 --·--·----·-0.89 ·-~----·--.. ·-·-0.51 -·-·- ·--·· .. 0~03 .. ·--·-·-

c,· tiS-2-BUTENE 0.0. 0.09 0.05 0.00. 
( :; _ L-.-~: _ _IHJT.ADI E_NE . ___ .. __ .J•. J 0 ______ .. __ :.... __ .. ~. ;l S _ -·--·----~·-~} ___ , _____ .. _.9• ~ 8 ___ .. __ _ 

,.., tAit8[)N DIOXIDE 0.17 O.JB o.zz 0.02 
0.' ETHYLENE 32.~3· ·~2.92 2~.0.3 3.39 

K ETHANE 2.16 3.06 1.79 0.23 ,,·· i-sliaut-a'rfe·-~-----.. -· ---·--·--- ··· ·o. o o -- ·---·-·----· o. oo _____ ... _ ..... o. oo -----·-- - o. o o --·-.. ---·-
(.::: 

. LIQUID PltDDUtTS j,-·----o------ WT I DF FEED -.,t"~ 68 _____ .. _, _______ .. _______ .. _______ .. ___ ....... ----·- ·--

(,, .. 
k SOLID PRODUCTS . . -------- · MTi ·!JF f:eEo ....... ,,.:.tflf--.. ·-·-·----------------. --·-------·--

0·.· 

c: 
·----·-- .. -----------·------·-.---·---;----·---.-------- ... -- .. ·--·· ·-· ·--· 

-----·--... 
C··· 

-----·--·-·------·-- .. ---·-.. ··---.. --- ... _. ____ -~--
co! 

~-~ 
~;;! ,__ _ ___ ... _ --·-·-----··--· --·----·---· ··--·--·--·_:._ _______ - . --·--- ---·-·- -

c--- ---·-----·- --.. ··-·--·--·--·--·-----··--·- ··------------·--··------···-·· ______ :._ ____ __:_ ____ -· ··- -··--·-· ·--· ··------··--
IIJ 

'!(},) 
- ! s1; · 

sa 
(".:,, 

-----..1..-----,--------"'-----=--~-------·-- -------·---: ·-·- -----·--:-- -------



Ill IUNBEI •M160l711J2 

---'--~--------- --·----------------·-···-----------···· .. -----·-·· 

RAX T Rll T AYE T AVE T 
···-----·-···----------- ·---· ___ 1.$~-- __ MDNISO ____ _1_~~----~-DNISO -·· ... ... ____ . 

( •ElCTIDN fERPERlTURE (DE& F) 1377.0 1317.0 1)04.6 1304.6 
. • ltEICTION TIRE (SEC) 0.722 0.347 . 0.752 ~.917 

-:r-···--.,-,-STEliii-OIL NASS RATIO. -----·-- ---i.lo\9 
f~ :-, ,.y·ROLYSIS SEVERITY FACTOR 1)59.8 

··--1.149 ·-·--I~i\9 ____ i.1~9 
1301.3 1291.4 1306.9 

----~-SEOUS- PRODUCTS 
C· WT I DF FEED 52.78 

I; SCF/LIS OF FEED 7.65 

1c ---·--------H-YDRDGEN ---.--------- ---~3~-.-7 ... -- - ---- 1" •. 01 ·--····--·-o. 5·~.. 1. o 1 

C~ tllt80N "ONOXIOE 8.65 9.25 4.88 0.66 
I! "ETH4NE 21.87 13.4:> 7.07 1.67 
----------··- PRDPlNE ·---·-·---------·------···--····o~'3 0.7Z ------ 0.38 0.03 

(~. PRDPYLENE 13.83 22.22 11.73 ·t.Q6 
N-BUTANE 0.15 0.33 0.18 .0.01 

.---·----------~H"roRD&eN sui.i=iife--·-----·-·-·---o~·o3 -------- ---· ·o.o~ -------·- -· o;.oz -- · - o.oo 
(::": l;_BUTE.NE 3.5~ 7.6~ 4.06 0.27 ,, ISDBUTYLENE 0.00 0.00 0.00 0.00 

;_.- ------------ .. TR ANS-z-:_BUTENE- ---- -··-- --- -·· 0.-5 0 ---u-- -- -- --~. 07. ------ -0~ 57 -·-· ---· O. 04 

C, tiS-Z-8UTENE 0.22 O.o\7 0.25 0.02 

(:-.... .~·· ___ _____ J~J ~UT~DIEN~ _________________ 3._2~-- _____ 6.72. ······-·---·--}~55· 0.25 
CARBON DIOXIDE 0.11 0.19 0.10- 0.01 

(i.. . ETHYLENE 30.96 33.16 17.50 . 2.37 
ETHANE 3 • 2 3 3. 7 1 1. ~-!. . _________ . _ _ 0. Z 5 

·------~--is·o·autaN·e·-- ---·-- .···o-. 03 ______ ·· · ··--· .o. oD · --------· o. oo o·. oo 
C.! 

" ·LIQUID PRODUCTS 
j! --·-----· --- -- -- WT- i ·-af: FEED·.;·-~-f~-2-2. --------------- --·--- -· ----· 

( .. 
. n SOLID PRODUCTS , ~---"-·---·. WTI DF FEEif---0-~-ifo:-··------------------------------··--~-- -·--·---·--

0:' 
' )I 

. ·--------------"------------------------- ----- ---------·-··--·--- ·-·-· ---- ... - . -- -- -·-· ·- .. -------· --
•:· 

C·· 
.---------------·-----------------------·-. ------- ··-------··· ---------------- ---------·---- ··- -·· 

•!l 

-·-- ·----.__,.,~-------------- --------- --------- ---· ------------------ ---------·---· ------···. -
'· 

C· 
41 
,------:--------- ---- ------·---~-------- ---------------- ----- -- .. -- ... -----------

c ·:: 
sd . . ------------- ·--- ------····------------------------------ -------- -----·- --·--···--------- -----·----· ---·- -- . ··-------- -· ... 

( 

r-------------------------- ----···-------- ------·:·---- - ..... ----------··· --------··-. ---- ·-· ----- -·-----------

:C) . 
·- 11!. 

-·· ··-·- ·-----------·~------------------·-------------------------·------------ -·. --,c: 

. C-.i-; 



():· .~ 

lUll IUJ18El ·•.lt06GZJI833 .c. 
~~.------~·--- -- --· ----- ·--------- --------- --------·---_-.. _ ---------- --- .. - . 

,-

( JllX T NA~ T AVE T •ve T 
ISO NDNISO ISO II~NISO --- -- ---- ... -- ------- -------- --------- --- -~ .... . - - . . -- .............. ----- -------. a, •EltTIDN TEJIPE.ATURE (DEG F) 1487.0 

lEltTIDN TINE CSEtl 1.085 
:r-·---_ .-. --_.:_ s;..:_iEa .. -on.:·-·-..ass aa·T 1 o--- ----..,- ------ -:o. 9 3~-

14B7.0 l4G9.0 1409.0 
0.527 1.130 1.3~0 

C ·; .;,.,;;PYROLYSIS SEVERITY FACTOR 1489.2 
-·o-. -, 34·--·-·-- ·o.··,-3-4--·D. 9 3 ~ ------ -· ··-- ----··-· 

1426.0 . 1414.5. 1~?9.1 
' ~ t •• ,~ .. 

o:~ -- --,.s·eou-~T '':o~~t!~~~- -s-~~ ~-~-----·-- --------------- . 
I' Stf/L8 .DF FEED 9.45 r-··--- ---·--·--·-- ·- . -·-··---. ·---~- ·- - .... --· . --·- -·- ·--·-· .... 
13: c-._· C!JJIPONENT VT 1 'as VT I FEED SCF/f FEED 

----------HYDRDGEN 18.38 1.65 0.92 1.7~ 
C. CARBON MONOXIDE 8.00 10.00 5.S7 0.76 

II JIETHANE 27.42 19.6~ 10.9~ 2.59 
:,.--------------PRDPl.NE --------------·--------- --- 0.2.-------------0.47 --~------0.26 0.02 

C· PROPYLENE .8.73 16.3\ 9.11 0.92 
· 1· --·------ ___ f~_-BUT_ANE .... __ ..... _ -~-~~ _____________ Q~ 3\ ____________ o__. J 9 ____ .. _ __ 0. 01 

" tiYDRtlGEN SlJLFIDE 0.02 0.01 . 0.02 0.00 
C. ~-BUTENE. O.B~ 2.11 1.21 0.08 

>---- -~----l:~:~~;~i~iENE ___________ ----~~:-~~- ------------ g: ~~ --------~--~-: ~~---- ---------- -·- g: ~~- --- ---· --
(L · tiS-2-BUTENE O.Ol 0.23 0.11 0.01 
( ··_::--------------l-1 B_~_T ~Dlf; NE __ .. ___ ·--------- ___ l,._5l _______ ~ __ :_ ___ 6 18 09 __ · ______ ]~ ~ Q __ .. · ... :. _______ O •. l4 
-·· CARBON DIOXIDE 0.33 0.61 O.l\ .0.03 

C·:l .ETHYLENE ,· . 30.3\ 38.00 . . 21.17 2.87 
• ETHANE 2.6, ].5\ 1.97 0.25 
;:;---------:--------iSDB:JTANE----------------·---· o.ot» - ----------0~0[) ------------------o.oo ___ .... -- o.oo 

(:,: 

:·· c,; 
LIQUiD PRDDUtTS ---·-· · -.,, ·i aF FeE o -,~-~- z_8 ________ .. _ 

~ SOLID PROOIJCTS , r----~--- ... liT I [JF FEED--·-o;cfo .. _____ .. ___________________________ ------- ... 

0.: 

Q . . 
~----- -------------. ------.-----~. --------- ---·---- -------- ----------------- ~- -------: ----

c::: 
. ~-' . . ---------------------------------------------- .... ----------·-------------- -·---- --- ......... . 

41 
---;--;-----·-·--;-------.---------·. ---------------·-~--:-------- ----- .. ---- ... ---·--. 

~~~------~·-· -'------ ----- --·- --------- ---------------- ·- --------'--·--------~· ---'---------·--- -- --- -----

..----------------------- ---------·--.-·-------·-- ---- ......... - ·-. ··-------------------.. ~ . \ 

' . . .. ·------·-·. _____ . _______ ; ____ . _____________________ ----.-



.. :· .. · .. 

tl• IUttiER •186057·103-t 

---·----·~---=--- ·----·.--- ----------- ·---
( r· ~lX T . "ll T AYE T lVE T 

.t:..... _________ .. ______ :~~--------·---------·-· ______ ~~~- ___ -~D_t~ISO ______ I~_Q_ ___ _!t_J NISO 
' .('.. .. REAtTIDN TE"PERAT~RE (DEG F) 1609.0 160~.0 1S4S.7 1S~5.7 

0.233 0.400. O.lt51t 
o. 85 9 ---.-~ 859'"''- 0. 85 9 

1463.l 1451.9 1~63.0 

. ' 

i; 

· .EACTIDN Tl"E (SEC) 0.388 
:.·' s·l'fi"-!UL .RASS I~TIO --------·-··-----. 0.859 
·:. ,,.DLfSIS SEYE~ITY FACTOR 1508.5 

&ASED11S 'RDDlltTS 
WT ~ OF FEED 65.49 
SCF/LB DF fEED11.06 - ~---·---- --~~----··--·--·-·· ~- --·-·- ·-···· ··- ·--·-----·---·---·--··-·----····-

' -- . c·:, CD .. PONENT .1tOl IGAS VT 1 GAS WT ~ FEED SCF/1 FEED 
~~/ -~------- .. - . -~-~~·-- . ----------------·-·--· --

' HYDROGEN 14.86 1.33 0.81 t.61t 
CARBON "DNDIID£ ·3.BZ .4.7S 3.1Z o.~z 

,, 
c 

II NETHlNE . 31.68 22.61 1~.81 3.51 "------·----- -,tt D PANE ----.. ---------- 0~ 1 6 ... _____ -·-- 0. ll --·-------. 0. Z 0 o. o 2 

C· PRDPflENE 7.\S 13.97 9.15 0.83 
N-BUTANE 0.21 ·0.55 0.36 0.02 ------------..., .troRocie N-sm:.r=toe·----·--·o.oo -----------o·. ·oo -------- ·c;. oo ·-·-- .... o. oo 

·C I-BUTENE O.S~ 1.36 0.89 0.06 
~ ISDB~TYLENE 0.00 0.00 ~.00 0.00 
:::·------ -----+-----JRANS_.2-8UfENE ______ O ~' 6 ----·--·----1.1 \ -·----·-----0. 75 --·-- -----0.0 5 ... -----:-

·p.::.l--~--------~~-~~:~~~;~:~~ ~-------~----·-·- _:_; __ ~~~-------~---::!: ___ · -~-- ;_:_~; --~----------~=~! _, _____ _ 
"~,.; . CA~BON DIOXIDE . . 0.11 0.23 · 0.15 0.01 

()_, ETHYLENE 36.15 45.11 29.51t lt.OO 
• · ETHA~E 2.1~ 2.88 1.89 0.21t 

- ·,d---------·-:-·fsD&iJjaN·E ·----o:-oo---------- .. --.0. oo __ .. __ ---.- -·o~ oo· ...... ---- ... ·o~ oo 
C· 

LIQUID PltDDUCTS· ,,------·-· -· WT i . D.F --F-EED -3-~-.s-i----- ----------~ .. ·--- ·------.. ·-----.- . 

c. 
~ SOLID PRDD~CTS 
;·-: ----·--- .. - . WT&- DF FEEif---0~-Cf(f----------. ---.. ---.. ---·-----~--------· ----- .. ·-·. --- -·--- .. - ---- -

c,. 

4? . . 
---------·- ---- ----·--·~-·------~·--··-··---·--·-------- ____________ ... __ ·--· ·- ... -····-----· ··-----

41 
,.------...----·---

•91 
·------- --------,,----..,-- -·----------.,---·-.---·-- ---

(j'·rl . ;:! . 
'• '--------· ----------------~----------. ---------~----------.. --· -----·-·--- --

'( 
r··-

-·---,f,; 

·C···' I ,.~. 

I 
.SJI 

S! 

(,.i.•-

-- --~---_-.-. ----------. -~-:-·------------------

·-----------· -----------



' ' 

(i 

c -lUN MUNIER •106077t03S 

_,..-

RAX T RAK T AYf T lYE. T 
ISO NOMISO ISO NaNISO · 

-· ---- - ---··----------·-· -- -----· ·-· .... ·- -·· . -·--. --··--··--- ··- .. -·-------- ~----- ~-~--- ------
(;_ lEACTION TE"PERATURE (DEG F) 14~3.0 1463.0 1407.0 1407.0 

~ tElCTIDN TI"E (SEC> 0.~19 O.Z47 0.431 0.486 
-~ -----~-5-T-EAfit-Dil -,.ASS RAr'l 0 ---------- ---- ----,,-~ 665 -·-:-o;6t,S' ----8.665 -~-0. 665 ---------· ------

C,· .. _,YROLYSIS SEVERITY FACTOR ll~D.5 1317.9 1310.7 ·1320.2 . 
,. 
I ------,.SE-OUS. PRDDUCiS- ---- -·· - -·- -- ·----- .. 

(- - VT I OF FEED 61.70 
SCFILB OF FEED 9.36 .. r· .. ------------·-· ---.... - .... _ .. ------- ···-----................... - ... -----·-----··-~- ... - --.·· 

c::; CO .. PONENT WT I GAS VT I FEED ·sCF/1 FEED 

:L___ .... _· __ -:-_-:_:~-~-.--:-- __ ·-· -·--~-- -----------~=--~~~ .. :.~~-~----· ·~------. . -~-~:--:--.~--- --=-~~~~-----
,. HYOR:DGEN 12.96 1.0~ 

(' · · CARBON MONOXIDE 3.99 4.47 
11 "ETHANE 26.9~ 17.2) .,: -----·-·-·---·-----PROPANE ·----· -·-··· ________ .... 0.40 ... _ ---- 0.11 

(. ·.; PROPYLENE · 12.13 20.39 

---· ............. : N-BUTANE ............... . 0.19 
,~ ttYDRrJGEN SULFIDE 0.00 c·: 1-BUTENE 2.13 
.· ISOBUTYLENE 0.00 ·· -·-------- ---- ·-· r• aN·s-z ::.aur·e,;e---·-------- o. 49 

(:. CIS-2-BUTENE 0.1~ 

0.44 
o.oo 
4.78 

·- .... 0·~9 0 
t.OB 
0.-40 

0.64 1.21 
2.76 0.37 

10.6~ 2.52 
0.44 0.04 

12.58 1-13 
0.27 0.02 . -·-- ·--- o.oo o.oo 
2.95 0.20 

-~----- -··· _o. 9 o ......... ------- o_. o o 
0.66 
.0. 'l ~ 

O. Oft 
0.02 

()-·.-_ ---~----~-" ~~:a~~':-~~i;ae··--·--- · -----~:~:----·-· .... 7.6D. --------'·f»~ ----- ____ 9. 3 3 
o. 00 
3.16 
0.11 
o.oo 

U:· . ETHYLENE 33.77 
0.01 0.04 

37.83 23.35 
3~ ETHANE- 3.2~ 3. 95 2. 4~ 

----·--·- .. -- -------· ISDBUTANE·-----------·-------· -. ·o.OD --- ...... 
c,.· 

-o.·oo --·- _____ .. ·-·- o. oo 

.. LIQUID P~DDUtiS 

C· 
·--·--··---- ··-· WT I DF FEED 38. 30 ___ _ 

~ SDLID PRDDUtTS 

C::. 
-----·-----·- .. .,,, OF FEED--·-·o:-oo .. ·-·----·--· --·------ ···-----.. -· ----

(, 

~/--~---- -:---·----

()..,_ 
; 

. ·~ 

---J- -------------------·-----~-----·-- -·- ·----" _______ .. , ________ ,_ - .. ----·-- -·---- ----·. ·----

---------- ·- .. -----------=-- ------.. ·------------- -·------
-~ 

(. <! 

,:t;' 
--'---·-· -·----------------.. -·-·--·- ·--.. -·-:-----,.-----·-- ·- ... -----'--- --··-------· -- ·-··--- - .. --· .. .. -

C· ... .. 
)I; 
L-----·-- ·--·-~---·-·-·--·-----··-----·--·-··:. ____________ ..... -.-- ---·-- ---·-- -----· _:_.:_ ______ - ---~·-· 

,- .... 

------.. -- ·-·------------------·--·----·--·--· .......... --·--." .............. ·- ----- ... . •. . .. ...... _ .. --f 
~il 

();,t 0l 

----------- ---·-·---·------·-·-· ..... --·----- ---·- ·-· ·--- --- ... __ -



C) •. 
! ' 

Q. 
I ,-. .. -· \ . i 

liN IUIIIER ·•H06071,1036 

--·----
' 

RlX T NAK T AVE T •vE T 
____ _!:S_ll _____ _1.0_~~~9 ___ _np _____ ~-~ NI~D ___ ...... _ . ....... . ... 
~-~--- ------ ------ ------

C~· lEACTIDN TEN'ERATURE (BEG F) 1576.0 1576.0 1508.1 1508.1 
• REACTION TIRE (SEC) 0.409 0.235 0.423 0.~92 
. !-·., _ _,.:-,__· -.$1' E A" -0 I L- Ita SS -- it AT I o·-·---------- 0. 6 86··· ...... ~~-6 8 6-----•• 686------0. 6 8 6 -------- --- .. - --- .... 

G1 ~K· PIRDLYSIS SEVERITY FACTOR 1~65.8 1417.·8 1405.6 1~18.3 
~' . -:,.-· 
---,isfolis ,,.aBut rs·-- · ---------·------------··-- ... 

WT I DF FEED 64.32 
ii SCF/LB Of fEED10.75 

C,'. . . . CDRPONENT "Ol IGlS WT I GlS YT I FEED SCF/f FEED 
I); . --------- __ -..-,_____ -------- --------- ----------. ----·-:-·---ltt.BitD-GEN ---~·!r.6"f------·T~-3~--- -----· -o-.8-9 -- ------·----1;-69 ____ ---

C . CARBON RONOXIDE 3.~8 4.28 2.76 0~37 
II "ETHlNE . . 30.20 21.3Z 13.71 3.25 
.,.------------;itoP-~E -----------------,.-----0.21 ------·--· o.-4Z. -··---------0. 27 o. OZ 

·0·.. JtROPflENE 8.50 15.75 10.13 · 0.91 
N-BUTANE . . 0.18 0.~7 -0.30 0.02 ----·--------.. ,DROGE N- ·soTt= ttie _______ o;; oo--- ·----o~ oo--:------ -o~·oo- -·----- ---- o ~ ·o·o ---------

e I-BUTENE .0.69 1.11 1.10 0.01 
~ ISD8UTflENE 0.0~ O.OG O.GO 0.00 .-----------·- -TRANs_-z..:aurENE ·-.-·· ··-·····--o~·· i~·--~-------~-. i i · -----.-~----··-o. 1 i ·· · · ·-· o. as·---, ... ---··--· 

(~., CIS-2-BUTENE 0.01 0.16 0.11 0.01 

· · (~-~ -------~i:a ~~~-~~~i ;~-e--------------~:-~: ---------··~: ~:--------~~~I--~-- ------ g: ~~ .. ____ __ 
0.· ·. ETHYLENE 35.3~ 43.66 28.08 3.80 

,. E T H A N E 2. 4 3 3. 2 1 2 • 0 7 . 0 • Z 6 ,.;------ -----.-:--Is!Jaur ··~n=------------------o~ otf ____________ ·c;~ o·o ----------·-a. oo ___ ·-· _. o. oo 
c 
·"------·--~JJ)tJ!D _ _I~ItDO~_CT~-~-------· -~---_. ~-----~--- -"---:..... _____ · _____ ----~-- -----------·-
~ YT I DF FEED 35.68 

(;,, 
h. SDLI!J PRODUCTS . 

·0· 
------ ------ ·,;r~ OF FEEo·--,;-~-li'lf------~------- ------------------------ ·-;·-----------·· _____ .. -----· . --- . 

------------·----------------------·-·------------------------------ -------·-- ---- ·-. -------------- ....... --- -· .... 
c: 

·c . 
. c: 
~-------·- -----------------·-· ---------------- ···-------· --------. -·-------- ........ --·-------. -

u: 

C'·, 
----~----·-·---··---·--·--·----····-----··------~---- .. -··--.- -----. . . 

q 
·---~- - ---,~-·-----·------·------·- .... - ., __ ...... _. ·---------- -----------~-4;! I---

G.:; 
I . . 

.s'~----· _ _: ___ · _. __________________ .. : ____ · ________ ..:..__ ____ -----~-------....:........ __ .. ·--·--·-- ·------------- ···-·----····-·-·-. -·-
. (,.. __ 

--------------·--·-·--··--·-·-·-------··----·-····----·-------· ---·-----·----·---·-· ·- ··-
~~: . . I . 

1(?.) i, 

- i 
Sli · . 
.1..---~ .. ~ 

(\·,\ .. 

: .: 
·-:-----------···-~·------ __ .: . .:..._ _______________________ ·-------·-



C·: 
.• ·' 

·lUI IURBEI •t10609710Jl 

~ ----·-------- ·-·--------- .. ----·-·-.. ···-·---- ·--- ·- ... - ..... 
,- -. ( . 

lllX T Jill( T AYE T lYE T 
ISO NDNISO lSD NtHHSO . ------ ------ ------ ------

(; lEltTIDN TEII,ERATURE (BEG F) 1336.0 1336.0 .1300.6· 1300.6 
IEltTION TINE (SEt> 0.388 O.Z61 0.396 0.425 

.:-----.-. $TE'Aftp(UL ;.ass .. ·.R.ATID-~---·-- .. ~----D~BZ8 -·---,,-~828- -· 0.828 ___ 0.828 ·-----· --
C . ·::. ,.,ROLYSIS SEYEIUTY "FACTOR 1250.4 1'221.1 1218.7 1224.0 

. . . 
. . . .. -----,a·se-ous -,ltooucts-- -· ----- ·--· - ... ____ .. __ ---·- ... 

0 VT I OF FEED 41.14 
•: StF/l5 DF FEED 5.95 
.· 

0.·. 
. ' NDL IGlS VT ~ GlS WT I FEEl StF/f FEED 

--------- -------- --------- ----------.• --- ... ___ -- -----· HYDRD.GEN- --------------- 12~ 33 o. 9S. -- -- ......... -0~ jc} . 

C· tA~BDN NDNDXIOE 6.23 .6.65 2.73 
!I ._, NETHANE 23.83 14.51 6.00 
.,=-·--·------·----:PROPANE·--···----.. ---·- 0~5:» 0.8) -· ... ·0.35 

C. PROPYLENE 1~.02 22.49 9.25 
N-8UTANE 0.16 0.3) ·o.t~ 

~~---·- .. --·---:-.. HYDROGEN .. SULFIDE-- ........ -·0.0\ 0.06 ·--------·-·-0.02 
. C.. .I-BUTENE 3.83 8.19 3.37 

;. I SDBUTYLENE O. 00 O. 00 O. 00 
::' __ .. ----·---·-·-- .. TRANS~l~8UTENE ... 0.55 .... t.i7 . ·---·- ·--.. 0.48 _ .. ___ ... 

C:. tls-z-BuTENE -o.21 o.5o o.zt 

-· -- ----
0.73 
0.37 
1.42 
0.03 
0.83 
0.01 
o.oo 
0.23 
o.oo 
0.03 
o.ot 
0.18 ( !; _________ 1-3 _BUTADIENE·-·---··-·-· ____ 2.93 ----.. -·----~ .• .1\ _________ ~~53 

~- tARBDN ·DIOXIDE . · 0.06 0.11 0.04 --· -----. --o ... o. o 
Ci:- ETHYLENE . 31.27 33.44 13.76 

·;: ETHANE 3.96 4.5\ t.S7 ,-:-·-·-·------ iSDBIJT AN·~------·---·-------- o. oo ··---·-·--- o. oo --·---·- .... ·o. oo 
c .. 

,... llQUID PRODUCTS · · 
,,~-- .. - .. -- .. -- -.tiT -~- DF. FEE o· "58-~-'8"6--·-·-----------· ______ .. __ 

(-,, 

1.86 
o.?lt 
o.oo 

~ SOLID 'RDDUCTS . . -------- ....... .,,t. oF F=e·e·lf·c·o·~-tro----------------------------------·--------.. ·- ...... ---.. -....................... -- .. .. 
r~ .. 
\.; .'. 

)• 

,,_ 

c. 
•1 --------.. ----·----- -·--·-·--------· ________ .. ____ --·-·---------·- ___ .. _ ----·-·- -------· ------ . ---- . --- .. 

. , 
(' .. 

r-·-~~....-.,---------·--·- ·------- --~-- _______ ........ _,_ .. - ·----·------·--~-:-·--- ---- ------ ----·-· .... - .· ·-
·1"' • •• •. ·c, ,. . 

s:: 
·-------~-- -------·-----· ----·-···--- .. --- .. ~ ----.. ...- ----- --- -·--·-- --- ·-·; 

_________________ .! _______ -···- -----···-- . 

( ,..,_ 

.-.--- ·------------------------·- ----------------- -----· ---- --··------------· -- ·····-----·-----
1:1 

9-···. 
17; '-'------________ ,..:;_ ____ . --·---· -------·-'-----------· .... -· ----·--· ·---·--· .. 
II 

C;,, 



(.:: 

.IIIII IU"BER afi.0612liOJ8 

.. -------·---··--· ------------·------ -----·· ---- ---· 

( "ll T NA~ T AVE T l·wE T 
_. ___________ ··--··- .. -· . ____ . ··--·--·-- ____ ---~ ____ I_SD ftD NI S 0 --~-~~ _____ .:_!I_J N IS 0 

~----- ------ ------ ------
(. REACTION TENPERATURE (BE& F) lS~D.O 15,0.0 1 5.1 0. 9 1 S 1 0 • 9 

o.soo 0.960 IEACTIQN TINE ·(SEC) 0~769 0.~08 
o -- M--••- •--40---·---.. -STEAN-QIL RASS RATia··--·-·---·-- ··:··0.722 .0.722 

C . Pf~OLYSIS SEVE.IJY FACTO. 15)9.9 1~8Z.~ 
0.722 0.722 

1 ~ 6 6. 1 1 ~ 8 2 • 9 

&ASEDUS PltOQUCTS 
WT I QF FEED 79.77 
SCF/LB OF FEE015.6~ 

CDRPONENT ROL IGAS VT I GAS VT I FEED SCF/f FEED 
;; -~----- .. - . ---------- -------- --------- --------------·-- ----· ---ti, oR~GEN ------·------- ·· ·- zi~-6-B ·· ····---- -- 2. 8 s · ·· -2. j o ·- · ~. 33 

C · CARBON NDNOIIDE 15.15 21.9~ 17.\T 2.37 
i -NETHlNE · 2~.16 20.01 1S.96 3.78 
-----·-·--·-·--PRQPANE ·-··-·---·-···----------~··-·· -O~ii ··-··-···-· .. 0.28 ··-··--··-··· 0.22 ··-· -· . 0.02 

C. PROPfLENE ~.7D 10.2[) 8.1ft 0.73 
N-BUTANE 0.09 · 0.28 0.22 0.01 

,,--· ·-----NYDRQGEN -suU=tof ________ (f~oo ----o. 00- ------·,·o. 00 o.oo -- ·----
(.. I-BUTENE .0.33 0.96 0.77 0.05 

:• ISD8UTYLENE O. 00 O. 00 ·o. 00 O. 00 · 
. --------·-· .tRANS-2-.BUTENE ----·-·--·-··-·---~ ·o. 2 z·~------· ---··--0~6) . ·-----· 0. 5·2 ·-··-· ··-··. ··-o .• 0~---· ···-··--.-

()' tiS-2-BUTENE . 0.0~ O.tz 0.10 0.01 
( ··.~-----------~-~ _IH~ T A,OI Ell~ _:_ ___ : _ _:_ _ _:_ ___ l.lS --~-~----]• 7 -~ ··--·---·----~·--03 ------···--- _ .Q• 21 _ ....... ··-

~· . CARBON DIOXIDE 0.93 2.2z 1.77 · 0.15 
C?:·. . ETHYLENE 23.31) 33.88 27.02 3.66 

?! ETHANE 1.8Z 2.83 2.l5 o.za 

c 
-·--~··---- ·-i SDBlJT ANf·----------·-----·--. 0~ 00 ···---·· ----·-·c;.· 00 ··---·--·------ o. 00 ~--·--···-·· . ·o. 00 

•: ---·---------·"'I QUI Q __ -~ ~-l;l_[!U_C T_S ·-· ------···· -·- _ ··-- -·- _ ·-·---~·······- .......... _ ··- ____ . ----···. ____ --· -·-- ·-. --· _ ·-
,, WT I DF FEED 20.23 

.( ... 
~ .SOLID PRODUCTS ,,:·---· -··-- · wri ~,: ·;:eril-·---c;-~·oo----·--·--------··------. -. ----··---·-···--· --·---- ··· ···· -.-- · · 

·£-~. ' 
'\.J .; 

j;: -· . 
~--- -----·---.. -·- ---~--------------- --------·--·· --- _______ ,__ ------------------· ------------------- ·-- - ------·-·-· --------- --- -- ... .. 

(':. 

r-- --------------------------------------- ------~------------- ---------------- ------- ---<c'. . . 

c . ~ ~ 

'----'------------~·-. --· 
C.& c.·. 
•a 
.. r ------------·~---- ··-----------· ---·-----

c: 
. . . s:L __ ··~------· --·--~·--·· ------------· .. --...,.,..._-------------- .. --- -·-· ----------· __________________ _,______ - .... --------- ··--

f.r .. 

-~~:- ------------------------·-----------:--------------------·-----------------------------. -· 

(~.) 
- ! 

S:! - , 
·------------· -----



(··~ 
·' 

lUM IURBER ··tti61JJIOJ9 

--------------------- ···----· ---·--
r~-. 

f ' ·, RAX j lUI T AYE T ·AVE T 
·--~...:..._ ______ .: ISO NONISO ISO MDNISD 

~~---- ------ ------ ------

----------·-··. --·-. . .. ----------·-·· ·-----------·· ..... --·-----~ --- ····------------------ --------- ------- ... ·-- -------
,[ &lSEDIJS PRO!)IJC TS 

Q, VT I DF FEED 61.32 
1: ~------- ·--~~-~F!~~-.JJ_f._f~.E 0 9-. 53_ ... __ .. ---···-···----·--·------- _____ .. ___________________ .. _____ ... __ 
.. ·. 

c: CDRPONENT "Dl IGlS , WT I GAS VT I FEED SCF/1 FEEP -·--------- . ----------
MYDRDGEN 13.6~ 1.13 0.69 1.10 
CARBON "DNOXIDE 6.ZS 7.16 4.39 0.60 

t ~ 

C. .. 
!I ____ ... ~THANE __________ ,._.-·-··-- ___ ?8 .11 ... ___ ..... 18. 50 .. _____ .. :.....11• 3.~ -·----·-······ _z. 6 9 

PROPANE 0.37 0.66 0.~1 0.03 
PROPYLENE 10.11 18.~S 11.32 1.02 

--------- ___ !~BUTA~tE_ ..... _ ... _ ..... --·-- .. 0.1; 0. 3) ........ _______ Q. 2 Z _____ . _ _0. 01 
1: NYDJtDGEN SULFIDE o.Q-, ····-··- --------- -0~0S 0.03 0.00 

C.. 1-SUTENE 1.60 3.68 2.26 0.15 
'' __________________ ISO~liTfLENE ..... _____________ 0_.03 ····------- _O.Ol __________ 0.00 .-----------: __ ~._00.· 
::' TRANS-2-BUTENE 0.,3 · 0.98 0.60 ·0.0~ 

(:;.-,· CIS-2-BUTENE 0.13 · 0.31 0.19 0.01 
C :~-----------·----•--3. S_U{A_DIENE ... _____ --~------ _3.76 ----------·---Q• 32 ..... _______ 5. J9 __________ 0. 3_6_. ___ _ 

C
·' · CARBON DIOXIDE . 0.33 Oe6l -0.38 0.03 

':• · E T H T L E N E 31 • D 1 3 5 • 6 3 Z 1 • !t 5 2 • 9 6 
;:· · E T H A N E 3 • 3 9 <\ • 1 7 Z. 5 5 . 0. 3 2 

(
·--.'_:·-----.... - --- ---. ·isllBIITANE------·-·------------- ·------0. oo··------- ... -· o. oo .. ----- ...... o. oo--·- .. -- - o. oo 
_,,';,· 

·! 
l' LIQIJID PRODUCTS ____ -~-- ___ ... ____________ ..... ,,-------...... wr ~ !iF FEEo .. i8:6o 

(·;, 
X SOLID PRODUCTS · · ,-~--- ----- ·wtz aF FEED -----o~--o·o·--------- ------------·-----· --- .... ________________________________ .. ________ -- · 

o::. 
j~-------------·--·-·------ ·····"'----··:. ______________ ·--· .. :. ___ ·- ·-----·-· ··--·--- ---

4i ,----------;-----------------· -----·--·-----------------·--·- --·--- ---·-- ···------------·-------- ···--·-------
c·:: ·.. . 

''· 

41 

r~'i 
\.} -o: 

>d ·. . 

, 

'----·---------------- -···------ ___ ... _·. ·-
r .. 

( 
. . 

-------·-

' .. , ~~~----_ .. ____ --·-. ---:--·-·------. --~-------··· ··:--- ----~---·. --·- ---- ... __ .,. ___ :---~----···· .. ·- --~"' --·-·· -··- -·-··-·----·-- .... -.. ,_...;. ·--··--· ---. 

:C·>'i· 
II; 

I • ..____ ___________ . - ------ --·------ ·------·· ··--· ________ .....___··-- ·- ·---- --- .- .. 
ll c :-, . .. 



·. . • .. ; I . ,.,: . ~ .,: , 

·tt 

(). 

--- ------·--·----·--------· ____ ........ ___ _ 
NAX T RAK T AYE T AVE T 

______ .___, J.~.O __ f.ID_~.f.~O ___ I_~O _____ .tt_~NISO 
. 4 ------ ~----- ~----- ------

( ~ REACTION TEMPERATURE (DE' f) 1154.0 1154.0 
.• IEACTIDN TINE (SEC) 0.714 O.S19 

--____,.....-S-TEAN-DIL NASS- RATio·------- ----c;~-84-6 .. -·c;~·B46 

0 ~ ": PfROLYSIS SEYEitlff FACTOR 1315.9 1290.9 
'· - ----,-i sE DWS 'it DIJ lit T s. ·--··-- --. ---------------- ·- ----- . 

C· MT I DF FEED 51.86 

.. ,----~-. -- ~~!!.L:! .. J~.~-- ~-~~-IJ --~----~~------------- .. ----- ·,-------·-·-.. ---

1114.9 1314.9 
0.730 0.881 -· o~ 846 ... -·-o. 846 

1279.5 1Z94.0 

C.O .. PONENT NOL IGAS MT I GAS VT I FEED SCFif FEED ,. 
·i)· --------- -------- --------- ----------·~--------MfDR.Dl;EN. ---------------ff~ 1! -··-------o.8s __ .. _________ o~ ~6--. - ·o.--86 ... 

C CARBON NDNOIIDE 5.91 ~.1S 1.19 0.~3 
;• RETHANE 23.01 13.68 7.09 1.68 
., ---·-------PRDPANE .... ·---- ------------- O. 69. --------1.13:-------.--: O. 59 ·- - . - 0. OS 

C, ,RDPYLENE 14.64 22.83 ·11.8~ 1.01 
. N-BUTANE 0.1~ . 0.30 0.16 0.01 
.:-------HfDROGEN Sifi:Fti>f .... ~-- .. -----o.o4 .. -------·-o.os· .. --·-----·:-·0.02 o.oo 

C.: 1-surENE 4.2s · e. as .4.59 o.lt 
~ ISDBUTflENE . O.OD O.OD. 0.00 0.00 . 
.1:_------------------fR ANS-2--BUTENE- --------------0. s j -~----------~-1·~-~ ~- --.-------------0. 6-l . ------------ o. Olt ----------

(':.,. CIS-2-BUTENE 0.10 .0.63 0.33 0.02 
· ( ·~; ________ _:_ ___ i_-3_ Sllf.A_Q-~_NE _____ --'..:_ ________ ~.:r_6 __ . ______ 7.~\ __ . _____ · -~·.9J. ---·-·----- _0~_?1. __ __ 

~· · CARBON DIDXIBE . 0.2~ 0 •• 9 0.26 o.oz 
0.- . · ETHfLENE · .30.33 ]1.50 16.33 2.21 

" ETHANE' 4.21J 4. 78 2.48. 0.11 
~-- --i s·ma·liT.IN_f _____________ O. o o- ------- -·-o. -o 0. -.-----0. o ()" ----- ·- ... -- . o·. o·o -----

(.. .. 
,_' · LIQUID PlDDUtTS· · . ,. -:· ~------ .. ... vi~ 1· tiF-FEeo· -48.-~-,------ -· --------- ------ ·---·---- ·- _________ .. --~ --- · .. ----------- .... 

c .. 
'· SOLID PROOUtrS .-----·-- -· iiTi. DF. FE£D .. 0~ ()0---------·--------------:-------------·- ·-----------.'--- ;··· 

(~ ' .. 
,, 
------------- -------·-------- ____________ __:_ ___ ------·-· ···- ----- -·- --· ___ ; __________ -------------·------ ------ -----·· 

4i 
..----~ .. --------·----- ---- ---------·---------- ... --- ..... ___ ·-------- --·--- .. _. ____ -----------~--:-- ---· . 

4ji c,.: 
-------~--·----- ·--·-------------·---- ---· ---------- -----.---- --·----· --. ... 

(-:· 

·~! 
·--...,---------·------.:...--_-·------------.-·------.. -----------. -------·---.-----"------ -· 

c·.:: . ~ . 
s:i__ ------- ~-----------------------------·-------- -------·- ---- ---- ····-----. ·-· --- ___ ._.·._. ·------· --- --·- ---. 

_,.I.: 
·( . 

---------· ------------------ ---------------------------- ___________ .. _____________ ------- .. -
II! 

~c,: 
- I 

Slj 
!-,___ ----o: 



.. -.-. , ---iiiax-·--i·---~.-e · f ---ave· T .. 
ISO -IONISO ISO NONISO 

~ 
k· 
: 

. . ------- .. -· -· .. 
REACTION TEMPERATURE (OEG f) 1489.0 

~ ... -- . ---- ,_,_ _ _._._ ... -----
·-·· -----·- ---- --- -· ··- -------·-···----------- ... ··-------- ---- .. 

1489.0 1411.3 1411.3 _, .. c·· ,. REACTION TIME (SEC) 0.990 0.500 1.031 1.266 
. STEAM-OIL MASS RATIO O.JT9 

,; --.-. 7:----,,RoLYsrs···sEveittTY FAt ToR _____ · --... 469.6 
.. O.:J79 ____ Q~J7.' ___ .. o. 779 
1410.6 1]96.3 1413.6 

~ c ·. _, 
---"":&a.s.~ous ,_~qDu~ T$ •'t! 

-;. i~ .· . VT • OF FEED 7D.84 
Stf/LB OF FEE011.15 

,:.·_ 

ir' c 
! . ' .. 
'· ----- ... --. . . . - - - .... --- --- ·- -- --

·Ji COMPONENT SCF/1 FEED I c.: 
· ~~ 1.._ _____ __,___ ,.J.Il.~c;t~_E.~------------------_!_3.o1 . •-~~-! ______ o_~ r_7 _______ ...... t.45 

-~~-----~ --------- ..._ _______ _ 
-i 
•·· 

CARBON MONOXIDE 6.53 7.59 . 5.37 0.73 
METHANE 29.20 i9.42 13.76 3.26 

.! 
II 

o--; 
II PROPANE O. 15 O. 65 O. 46 o. Olt 
I' --------PROPYLENE ------fo.-3f·-·---~f7 ~99. -·-------·12. 74 -. -- 1.15 

C:·.Oi N-BUTANE 0.14 0.35 .0.25 o.oz 
11..._ ______ H::..:....YOROGEN SULFIDE O. 03 · O. 05 · O. 03 0. 00 

I-BUTENE ·----------- ----~~:fi--------3~ 19 -----2~-26···--·- ·----··----0 •. 15 
~l 

( ."l 
~- ISOBUTYLENE 0.00 0.00 0.00 - 0.00 

TRANS-2-BUTENE 0.41 . 0.95 0.67 0.0·5 i 
2!1 ·----t-ls-z.:..autEwe··-----···-----··o~ ff -----------.,~27 -------·-:-o.t9 ·- ---·-- ··----.,~ ot 

C:o: 1-3 BUTADIENE z. 72 · 6ell 4.11 o. 30 

~- r:)-------....:~~~e-~~ .. ~-~_9-~-~~-~----~--3~!-~~------- --i!:~~-----2~:{: -------------~:~:----
rj './'' ETHANE ~.48 4. 33 3. 07 0.39 

... Jt I S()_~_l!J AN_E ______ O~_!)_Q --------~·J~O.. ____________ ~._o-~-- .. ·---··--·-· O. 00 

-LIQUID PRODUCTS 
lJ v_t__t__ Ot:.._~_EEQ_ z~-~J.6.-'-----------------~ _____________________ . _____________ _ 

• 
(:, SOLID PRODUCTS 

:u _________ !(L~ Q~ _f. .~EJL ___ o._~ o __ --------------··--------··---------. _____ . ________ _ r-· 
j;i ,, 

n 
46'-----'--··--- ----·----··-·-· --------·-·-· 

G . . •J! ___ ---------:-·~---------·- ---------------------:------------------------------ ···-· --- --------·-·····-

4! 
. ---·-------~-'---------·--:. _______ _ 

C· 
41 
r· -----·--·----.-'--.:._______ ·--:-·· ..... --:-----·-·· ·- --- ·------------------ ·-------··----'----c-:---- . -. 

~:' . . . . . • . l . . . . 

(..lt __________________ · __ · __ "~--- -----~-- ----~-.:. __ ·---.. ~--------·--------·..:.._·: --~---···- ... _·_ ·-----· 
s: . 

J 

:(:J ____ ---·- .. -----:_-----~~----- :·--------------.--·.-- ···-·. ------ -· -----~--~ .--···--- ······----~-- ·-··--- ... 

. lli. . . . . 

( ·· .. \ . , 
#' 

--- : .:·_. -~---·· ·-:----------·-~-----------....:.-------- -- ------~---- ------ .. 



,·, 

lUN NURBER •H061671042 

----~~--~-----.. ,,- r·---iv-·E :,-·-avE r 
·ISO NONISO ISO .I(UUSO 

·' ~- .'- ___ .. _________ REACTION .. TE.IIPE.RATURE CDE·G-F)--l6i&-;o-1-62 8~-0l5f8~9---15-78. 9 ... _ ........ . 
•! 

~ C REACTION TillE (SEC> 0.579 0.392 ·0.593 0.650 

-... ~---

li • . STEAM-OIL IIASS RATIO . 0.~63 0.~63 0.463 0.~63 
:~ · T--- ~-::-:- PYROlYSIS SEVERITY FAti'8i _____ lS-l5-~9----i·41i't'~O .. .&4ii.2 1~80.~ -------;, ·c,· ... 
1 ':, __ -~--~~-Q~S ~-ltOOU«;TS ------------------------------------ - .. ------·---·- ---.. ·--- ---
~: IC - liT I Of FEED 89.16 

Q SCFILB OF FEED19~29 
i_' 
_. I~ 

} . !l: --------.. -·-,oi;-o·JiE"tiT -----·-.----·-ni-- ,,.s---·--:wf·s--·,as .,, ~ FE Eo scF,, FE Eo 

f:. ·(}. ,· --~---- .• --------- :-------:-- ------- ---------
IlL· JtYj)~OGE~----·- ---------· _· ... 33~!3 ----·. _ _3~.9.0 _______ ).4,7 .. --~--.. ·--. __ 6.5. __ ---
!I CARBON IIONOXIOE I 16.69 . . 26.62 23.73 3.22. 

(}' "ETHANE 22.31 20.39 18.18 4. 30 
II ,ROPANE 0.07 0.18 0.16 0.01 "r .. ---- ....... PROPYlENE-------~.-. ·,- 3.27 ---~-~--7~-~~ -~---~· 6·.99 0.63 

; C ·, M-BUTANE 0.08 0.27 0.2~ 0.02 
Hl___ ~tt.ORD(;E Jt. -~U.I,.f_I_Q.L ____ :...o.~ oo ____ .· ___ t~ oo. ______ .t,_~Q.o _ ... -... ____ . ·~o~_oo 
11 1-BU.TENE 0.1~ 0.~5 O. ~0 O. 03 

~- Cl·.: tSOBUTYlENE . . o.oo o.oo o.oo o.oo 
l 1' ______ TRANS-2~8UTENf ______________ .... 0.~.1 , __ . --------~·-~-Q _________ 0• 54 ...... _ .. _ ...... O. Q~ .. ·--.. -
·; ,_. . tiS-2-BUTENE 0.01 0.05 . 0.0~ 0.00 
:!: C· 1-3 BUTADIENE 0.95 2.93 2.61 0~18 

~; (): ·---~~:~~=N~IOIJQE__ ·2::-::---~--------rl~-~-~ .. ---z~:-:~ _ .. ___ ------ ~=:~ ------
t (}· ETH.NE 1.37 2.35 · 2.09 0.26 
if :-. . --.-· ISOBUTA_NE __ -·-- ----.. ----·.------- .. 9•.P.O_. ··- ----~· .QO ___________ p!' 00 O. 00 
~· 

·~' '0· LIQUID PRODUCTS 
3'L_ ____ ___..IIl __ J __ Q_f __ F~~p 1~.~-~-: ------~---------- ---- . ·-----··· 
)4 

('-., SOLID PRODUCTS 
l6 WTI Of .t:..E~D ___ ... 9.~.9..~--------------~--.. -· .. ---·-·-----.... _____ ... -·-·--·-·--· ;::----- --- ... ___ .. ,- . . 

~-·· (-.,· 
J,! 
·--------------------· ---------------------------- -----------------------------------<;; 

'j co 
. ·.' ·.,~ c 

., 
----- _,.:.._ ___ -- ... ··- ·- __________ _.:.. ------ .. --------- __ .. , -- ··----------·-- -· ----·-

..__ ________ ,_,_, ______ , ___ ------·---·-·------ .. --~- -· ---
" 
.. ----- - ...... - ---~ ......... --·--.-·--~-- --- , ______ --------.. --- -------·-.. --·"-~-

il --'----"---- -· , ______ -
17 

). ,. , 
;:,~- -·--·- ______ ..... - ·-·--.- ... --- ---·--------------.. ------r--·-----~----:---· .. --- "'7"'- ···------ -.--- ~------------

0
··, 

. 



: :.,.,}. ·:·.-. . .. : . :. -: ,-. ,;- .' .. 

.. ,:, 

RUN .... an •H86l0llt4l · 

.·f .... ; ... ·.,.···· .. 

~-. 
··:~ 

,·' . 

CORPON£NT 

· RIX T 
·. ISO. 

IIIX T 
MOW ISO 

·----'--·--------

"Ol .GAS VT I. _GIS 

AYf T lYE ·y 
'1$8 · •o~I~Jl 

-----· 

VT I FEED SCF/f FEED 
·~ .. n....._' ____ ... ~~~-~~----- ,_-_-_ --~-:__~· ~-~-~-~--~-~-~-~· 

. II HYDROGEN 38.33 . . . 4.52 4.14 1.80 
1 Cr CARBON "ONOXIOE 21.68 35.54 . · .32.52 4.41 
i II fltETHANE 16.80 1S.18 14.43 3.42 
G. · ~~:---·--··-;~tOP aNE: ·- ---· -····--·----·-·----o.··o9 ··· -. ---·o-:;'2'3·-------·-··-·c;~ 2i ·-----··-· o. o2 · -- ·· ··· ·-· 

(,-~oi ·PROPYLENE 3.13 7.10 . 1.05 0.64 
1:j ~~-~r~~E ... _ .. _ -·· .0.~ .. 0$_ Q.~.l.I O~l.~ ____ O.._(H ___ _ 
n HYDROGEN SUL~IDE 0.00 0.00 0.00 0.00 

C"' I-BUTENE · 0.23 0.16 0.10 o.os 
1' ISOBUTYL ENE O. 00 O. 00. O. 00 O. 00 
1;r-~·- ------··:-·:r'RANS-Z~BU·TENE-··-··-·---- -0~ l 2 ---·-· ·---o.-4o· .......... _. ___ 0~ 3f ··-------· -···o. 02 -----· 

( ·~'i CIS-2-BUTENE 0.03 0 .• 09 0.08 0.01 . 

J J i.J ~-i:·a~~J:~~~;-~e ::-:! 1~f- .· ~:~~ ::~~--· __ ·-
: ... ( .. !, ETHYlENE . '16.14 26.51 24.25 3. 28 

1'--·-·---·-··~-.f..THANE ·----···---------- · .. : ....... 1~ 40 ·--·-·--··-·--2, .47 ··---·--·- ~-~-26 ____ ··--· .. 0.28 __________ __ 
j· I SOBUTANE O. 00 O. 00 O. 00 O. 00 

·---·.---

·-------·-··-----~---· --~-----·--·-··---·----···-·--·--·-

n 
~-----~-~----------------411 •• 

C·~ 
(/ 

··lr-. 
(tui· 

4l . '. ' .. · ... ,.· .• 

... 

ll . 
~~--~------~--~~-------------~---

llr----_.--.--:----. 
101•1 ... 

---·-·- .. -- ·~--------··.- .. -·-··--··-. -·-·-··-···--

. SJL. :.__ _ _;___.__ _____ . .:.....__' .:.....:.._..=.;;··~·--'--_..:.:·:·:_;_'. __::;;_.:_~---...:___:....;_:_.____;_;c.....-.__:_-'-'-:__-:---__:_-___:_ ______ --'----'-

•. \ 



I 

RAX T aax T ··WE 1 lYE T 
\ "-----"'---- __ -------'----""""'· ..;;_\:·_· _-J=S:=:...!J. .ON ISO .ISO . . ·IIONIS_Q._ 

. I t 

-c, REACTION TE,.PERATURE ('OEG f) 1576•0 1576.0 1508.6 1508.6 
IEACTION TillE (SEC) ---~---'-~~~IL· __ 9~?2Q __ _:__Q_~~~l-.!~!59 

,~.~ ----'s:..:,:tea·it~oii ·Iii ass a a rio o.1 :Jo o.11o . e.11o o.11o 
(,! .. YitOLYSIS SEYEitiTY FACTOR 1465.7 lo\1 •• 7 1405.;9 lo\17.2 

---·-·-·--- ·- __ , ____ --·-----.. ,_, _______ __c. __ -· ...... ___ . __ ,_;,~-- ·- --- --------- • --------- ----·- ---· 

GASEOUS PRODUCTS 
WT I OF FEED 59.83 

ll ~-~f. fl. I. Jlf.....EEED -'-~6L_· _. _· ---,--------·--. __ _:_ ______ ~-~---..... 
13, 

C) 'tO,.PONENT ROl ICiAS WT I CiAS WT I FEED SCF/f FEED 
·nL! -~-~-~-~~-~-~-~-___:___: __ _:::~~~~-~-~-~-~-~~--~~--~-~--------- -----:~-----.~---
" HYDROGEN 11.79 1.01 0.60 le13 

C-· CARBON RONOXIDE 4.13 4.89 2.92 O.o\0 
·---"ETHANE _..,--=32.0-\ 21.7-\ 13.01 3.08 . 1•: -P-ROPANE ~2~-----c;·~-45-----.---.----~:27 -------·---o.o2 -------

II 

(1-'011_ PROPYlENE 8. 88 15 • 80 · 9.-\5 O. 85 
L;..l ___ _..:.::.N-_BUTANE 0.,19 O.o\7 O.?~L ______ j)'!_()_2 _____ _ 

" HYDROGEN SUlFIDE 0.00 0.00 0.00 0.00 
C·13 I-BUTENE 0.80 1.90 1.1-\ 0.08 

· u ........... ---'---~IS~~UTY~_I~-~--- O. 00 0!_~_0 0~ ~p ---~~- OQ ____ _ 
11 1 . TRANS-2-BUTENE 0.47 1.11 0.66 0.04 

C-'j tiS-2-BUTENE o.o8 : o.2o . o.·12 o.o1 
o)""'· . ......_,...;_____.......__.1..__-__,l~8UTADI_!!._E~N!o..E----'----'---..!I!2~.6~ 6..&.3 3.6_1' o.zs ____ _ 

CARBON DIOXIDE 0.26 0.51 . 0.30 0.02 
(!,, ETHYLENE 35.61 42.25 25.28 3.42 

• 38 . ETHANE 2._87 3~~-~- ... z .. ~_lti ___________ 0.28 --------· 
31 f · IS08UTANE 0~00 ·0.00 0.00 0.00 

(;l!_· 
Dt. L I O!.U.J)_~JlO..IlUCI ·---
)4 

ell 

39 

WT I OF FEED o\0.17 

SOLID 1!~.9_D_l)_«;J_l ________ __,.._._--:----'---------- __________ ... -· -----
V.-TI Of ffED O. 00 

L---------~-----'-----~~~----------------------

. ('41 
41 

~ --····· ----

(?~~----------~--~------~--------~-----·---'-------~--:-·_, ______ ___ ·-'lc;:r-- ·----------------------------·--·--· - -·-· -~---- .. 

~ 

UL---------,-------~--~~~-~~~---------'-~------------~--~~---

Cul 
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:· ..... · .. · ,.---:..; 
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·--------·-----
I 

---·----.----- -- .. --·--·· -----·-- --

aax T RAI T AYE T AYE T 
ISQ__~N~SO ____ .ISO .. IIOiiiS_O _ 

0, REACTION TEMPERATURE COEG f) 14&4.0 1464.0 1400.4 1400.4 
' REACTION TI~E CSEC) -----~--0.377 0.200 0.390 0.434 
f~---:st-ei"~oiL. ;.ass ai-fro . o~ 1z1---.~ii1 ---.-. 717----:---o~ 121 

0 t: p~YROLYSIS SEVERITY FACTOR 1358.9 1308.2 1302.5 ··1110.9 .. 
L. 

•• GASEous .,.Roouc--rs--
----------

C;, . WT I OF FEED '60.45 
n SCF ~.lL_g_F __ FE~!)~'!'!-~--
ll 

C,_l .. , CO~PONENT MOL l'a~ WT I GAS ~T I FEED SCF/f FEED 
IS ----~-~ -..---- • •.., ~.._. _ ___._, ~--~- ..._...._._. _ _...._ \-.----·----- .. ---- ------~-- - ----- ---· 
16 HYDROGEN 9.46 O. 72 0.43 o. 82 

C11 CAR80N MONOXIDE 3.54 3.73 2.26 0.31 
II ~EJ.H ~- N_f;_ . _____ _:_1 (t _!!_ ~ .l .. ________ l ~ -~--9 8 _______ --'-• 66 _____________ 2 • 2 9 __________ _ 

(
, "; PROPANE o.-45 . 0.75 -0.45. O.Oo\ 
::(·, .. PROPYLENE 13.47 21.37. 12.92 1.11 

71 ._: ___ _,N~BUIA"E_. . o._J.j Ct •. ~ o.z~ _______ _o._o2_. ____ _ 
n HYDROGEN SULFIDE 0.00 0.0_0 · 0.00 0.00 

(b I-BUTENE 2.8S 6.03 3.65 0.25 
7·..------=I_$_08 urn •. _EN.L.. _o~ oo ________ ,~_Q() _ -------~~--oQ __ . _________ J) .. _oo ________ _ 
11 1 TRANS-2-8UTENE 0.53 1.13 0.6! 0.05 

(;::,: CIS-2-BUTE NE 0.20 0.43 0.26 0.02 
(}----1.-:-.-.3 __ BU.1Atl.lf.fjE .&_15. 7"LH... ~--6.3 _0_._32, __ _ 

CARBON DIOXIDE 0.26 0.45 0.27 0.02 
(j:• ETHYLENE 35.57 37.61 22.7-\ 3.08 

E T HA N E 3 • 31 l '! .16... 2., 2_7_ _____________ 0_ • 2 9 _____________ .. ,,:-- --_fsoauia-NE------.---------o~·oo· o.oo o.oo o.oo 
(;:.' 

33! l I QJ)l_D_P. ltQ~D'-"'UC~T_....S,__ _____ ~_ 
--------·----~----------

WT I OF 

. ).~---- ------------·----------·--------·- ---------------------------------·-------·· 

n. 
L_ __ ---------- ----·---

1( 

4i -------------. 
lj: 

C
.: . . :, 

. 4li 

------------· 

(;t: 

··-·-- ·-·---··----------------'---·- -·---------------·--:--·--···__,...._ .. ~------- . --···- -.. - ·--· 
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4 

.... <~· . .. : . - ·~ :· ' · . . '\ 

,. . ·. 
· IUN _,JIIEI ... 06ZJ71.,6 

' : •' ·. \': 

.· ..... . . 

.. tiAI T 
.. :·.·. ~.;.. lSI 

·JIAX t 
IOIIJSO 

AYE T AYf T 
ISO , IIOIUSQ_ --------·---

-~~~ ~---.- ----- ------
(', ~fACTION .TE"PERATU.E (OEG f) lJJS~O 113S.O 

If ACTION TI"E (SEC) 0.196 · 0.258 
.----~.,.,-.,_ -'-s~•t-'-'E·a tt-Oii--litASS-lATI~O-----,_.o~.=-.::7~7:,...:::3--o:::....:. Jii-·cJ 

1298.6 '1291.6 
o ... o.. 0.426_·------·-----
0.77) •• 773 

,! 
·: .P.ItOL,SIS SfYERIT' FACTOR 1246.6 1215.0 1214.1 1217.9 

ID 'ISEOUS PRODUCTS 
(-:·ll VT I OF FEED 41.48 

ll .---~---=S~C~F-::..Il-=.8 OF ff ED 5 ·=1=2=------,--------
I]· 

C··: COMPOJIENT JIOL IGAS . VT I GAS VT I FEED ·SCF/f fEED 
Ill ...... ._ .. ~ _.... ____ ...._.._. . ......_...._~ ~-. - --- ---- -----~ 

" HYDROGEN 8.51 0.63 0.26 0.50 
c~_~ CARBON ftONOXIDE Jell 3.22 1.34 0.18 

II 

,.r ,.....-,----..:-:.".~:t~~~-=-E ________ -=2~6.13 15_~_,_,_ 6.43 _).52 _____ . 
PROPANE . O.SS 0.90 · .0.31 0.03 I 

PROPYLENE . 1 ... 11 22.97 . 9.53 0.86 .c;~[ 
....__ ___ ....o:N._-_,B=U TAN E 0. 2 2.,__ __ ---"!0 .• ~ 1___ . 0.1' .t~ Q .J, . ~--

71 

. Cn 
HYDROGEN SULFIDE · 0.00 0.00 0.00 0.00 
!-BUTENE 3.48 7.22 3.00 0.20 

14 

.f1 
,....--~--::l-~~t!T'lf!4.f o. l_O 0 •. q 0_ .. · . ~~JHL ______ ~ !!.0.0 ·----

TRANS-2-BUTENE .0.56 t.1S 0.48 0.03 
CIS-2-BUTENE 0.24 0.50 0.21 0.01 (_, ,_--,-__ ..... 1_-.-3----!ttUTAOIE_"E · 3.1~ . 6~" ·2~63 Q.t_8 __ _ 

f;z, .. 
CARBON DIOXIDE 0.19 0.32 0.13 0.01 
ETHYLENE 35.12 36.40 15.10 2.0~ 

lO ,.------:~J~~.!"_t___ 3. 95 ~-~J.?. ____ _14t ~2. ___________ 0!"2~·----·------
ISOSUTANE 0.00 0.00 0~00 0.00 lll 

c:l 
~ 

{.ll 

-
. l I QU t 0 P ~.Q.O~T S=----------"--'-----­

WT 1 OF FEED S8.52 
-----·--

J6 .-----=-S .;::_0 l I _ _D.__ .. P..~ P..~C.I~-·---:-'-~ 
WT1 OF FE~D 0.00 

---·---------·· -- -- -- ·---- ---. ---- ·---- --
j/ 

C·) 
·l·L .. 

c~~ 
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IUN •nu~n •lf86Z6i·ICM T 

... · . ~ .. 
.. . :'\''"_ 

· ... ... AX T IIAX T AYE T , . AVE T 
·ISO · . -WONISO : : ISO. ·NON ISO 

-----~------"-----------------

GASEOUS PRODUCTS 
WT I OF FEED 60.93 

,.,--__,...---=SCF ll8 Of fEED 10 ~:....:6'--'4'----~----------

.. CO,.PONENT ROL IGAS WT I 6AS WT I.FEED SCF/' FEED 

~~----~~~--~~----~·-
HYDROGEN 14.21 1.32 o.eo le5l 
CARBON RONOXIDE 1.49 ·9.65 5.88 0.80 

..------ RE_TH~_~_E 34!'_~~----.. ~'?-• 79 1~:.•.!1 ______ 3. 72 _________ _ 
PROPANE 0.13 0.25 0.15 0.01 
PROPYLENE 5.85 11.32 ~.90 0.62 

.___ ____ _:N""_-_,8=-=U:...:T:...:.ANE O. 08 . 0 • 21 0.'13 0.~..9.1 ________ _ 
HYDROGEN SULFIDE 0.00 0.00 0.00 0.00 
1-BUTENE 0.37 0.95 0.58 0.04 
ISOBUTYLENE O. 00 __ · 0_~_~0 Q.!JH)_ ____ .. _ o. 00 _________ , __ 
TRANS-2-BUTENE 0.26 0.68 0.41 0.03 

·tiS-2-BUTENE . 0.05 0.12 0.07 0.01 
___ __,1~--=3 IHI_T_~Qif~_E_ . 1.59 . 3.94 . 2._~~ Q•.ll _____ . 

CARBON DIOXIDE 0.38 . 0.81 0.49 0.04 
ETHYLENE 32.01 41.30 25.17 3.41 
ETHANE 2.64 3..!..~~-------2•:?3 __ --·----·--·-·0.28 ····---·-·-· 

------lsoautiiie-------------·c;~ oo o. oo . o. oo o. oo 

.____-=l:...::.IQl)I.Q __ ~-~-Q~UCT.} ____ _ 
WT I OF FEED 39.07 

SOLID PRODUCTS 
l:;---------- . WTI OF FEE 0 ·--c;~·oo------~----------------. -------------- .. ·- ..... ---. -----------

,C::j 
ni 
~-------~------- -------------~ --~---------''--------- ·---· 

. , r· ·-·------·-- -·---· - ·-·- ·- ·- ... . ----------------------- ------·--- .. -- --·-···--·--- - ----·-- ·-------· ... 

.--~-~--·---------------------·----------------. ---.-.-

. 1 

_________ , __ . ----- --- -·-· . 

..... 
: ... 

I 



·_ .. ~~~- ~:..~-~· .. ': ~:.1 .. ,- ~ ... ~_.; -·. 
. ~ .. ;·: ,. 

1588.0 
0.730 

·---~--7-

. t.7S2· 
. 1~16.3 

1588.0 
0.361 
0.75-2 

1472.7 

1soo.6 · i5oo. 6 
0.763 0.935 
t.7S2- ·.0.752-----~ 

14S5.6 1471.4 

WT • f££0 $CF/f FEED ·----
HYDROGEN 14.08 1.21 0.77 1.45 
CARBON MONOXIDE 7.43 9.31 5.63 0.76 

.....----_;"!T~~~E ----=-32.81 23.55 14.22 ·---· _3.37. ____ _ 
PROPANE . 0.19 0.37 0.22 0.02 
PROPYLENE 6.79 12.78 7.72 0.70 

~-__ ___ ~N-J!.l!J At!~--- ----·=~ 12 o. 3~ O._t i. ..0-.JU ____ _ 
HYDROGEN SUlFIDE 0.00 0.00 0.00 0.00 
!-BUTENE O. 55 1. 37 O. 83 O. 06 

.---____,..~~ISOBUTYLENE O. 00 O. 00 0_-._00 ··---··--····J)• 00 ···--
•. TRANS--2.:BtiTENE o~)-5---. ~·--c;-;&7-- 0.53 · · o. 04 
crs~2-BUTENE o.o~ 0.14 o.-os o.ot 

: __ _...c'---l._-_,3o!..-.!!!B U_I AD IE 8J 1. 99 .4 • 8 3 2 •.!Z · · .0 ._.z_O 
CARBON DIOXIDE . ·0.31 0.64 ·0.)9 0.03 
ETHYLENE . 32.85 41.23 24.91 3.37 

.--~---=-ETHANE 2.48 3.33 2.01 0.25 · r s·aa tit iNt: ----o. ·oc;------:c;-~ ·oo .. ____ · -. --c.~.oo · .. ---·---·-·· o. oo · ---·------

~--~L=•~outo ~~oD~~Ts -----~-~-----~----~----~----~ 
VT t OF FEED 39.59 

SOLID PRODUCTS . ..---- -· wri a,:· Fee"o-·o. oo 

.. ,.·· 

... · ~ . 
•. 



.. ~-
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· ·-. . . :a~ T .. AX T AYE T AYE T 
.,.__·'----~··_·_·_· _-__ ....__·--·"-····---.---'-· ... _. ·--~•-=s-=o-:---"•=o•Iso · ; ·. t.so · ..• ONIS=·o~----~ 
• -- ._.._.._.__ ----- -------, ·c~ REACTION TE .. PERATURE CDEG F) 1471.0 1471.0 1400.1 .1400.1 

~ .--__,...........:..ttfACTION TI"E CSEC) 0.736 8.379 0.765 ·0.195 
. J! ;'···StEa.t.:oft.·-_.ass--aaTfo----,-....,..,,.-o.7i"'=o---'o=-=."'=,,o--~-,., · ... o~7io 
rC·~! PYROLYSIS SEVERITY .FACTOR 1426.4 1370.6 1'J60.8 1373.6 .\ 'i '·} . 

• L.__ __________ .... .. ... 

·. II .GASEOUS PRODUCTS 
~- '0 WT t OF FEED SS. 84 
t. ~~.----~sc~_IJ.:B ... ~~E£~~-~ 8.·••~~,.,........,,.............------~--------- ----

co"POIENT 
~· I) 

f .(j:, •oL IGAS WT t GAS wt·l FEED SCF/1 FEED 
.;. 1~'--1 -- -~=~~-~,_. ----~--'---~--=--.... ._..... ._.._...._...__...... -.-..-~-...... _...._.._--~----

·. II HYDROGEN. 13.70 1.13 0.63 1.19 
·C·· CARBON MONOXIDE 9.10 10.40 5.81 0.79 

11 ,...-------------~E T~ANE ____ .. _ z.~ .. ~ ~---·--·1' '!11 _____ ·-'-~-56 _____________ 2.26 ·---------- . 
;•: . PROPANE 0.36 0.~5 0.36 0.03 

.. C .. ··; PROPYLENE 10.87 18.67. ·10.43 0.94 
;:i ~$~_IAN~----- 0_,.16 o. 3_8 0.21 ··QI! ()1 .. ____ _ 
n HYDROGEN SULFIDE 0.02 0.03 0.02 0.00 

C•: I-BUTENE 1-70 3.90' 2.18 0.15 
l• I SOBUTYLENE · O. 00 · O. 00 · . O. 00 · O. 00 ... . ----------~ -. . ---------------- .. --------.--- ... -- .... ---. ------------------- ----------. ----- -· ---
:;[ TRANS-2-BUTENE 0.44 1.01 0.56 0.04 

-C' CIS-2-BUTENE 0.15 0.34 0.19 0.01 

; 0, ~1-:s~~~:~~~-~-e . ~-:{; .. · ::~ ::!~ . ~:~!·----'-
0' ETHYLENE 30.80 35.26 19.69 2.67 

30 
.-----------..:._ .. E J H~ N E . --·-------·-- ____ · ______ ..3~. 3. 0 ___ · ----~ ~-0~ ------~-~- .. l• 2 6 _ ------- ...... 0 ~ Z 9 . __ .......... ... 

. ''' . . ISOBUTANE .. · 0.00 . 0.00 · 0.00 0.00 . 
( .. 

I 
33

._! __ _..L_lmUO. J!AQDUtiS ____ ~-----~----------
)I 

:('···li 
WT I Of FEED 44.16 

36 ~-~S.P..f.. .. I..P. .... ~ft QPUC T S ....... ______________ ----,-----,---,---,----,-------·---------·-- __ _ 
VTS Of FEED 0.00 )I 

·:ol!i 
J!' 

~....,_ _____ :____ ""'""" ----.. --

4) 

ll! 
·,c-• : 
. \&..•' ~~: 

I 

. 4! 
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_.:--~-----·------ ... 

.,. --------~. -~~- -- ... -------· .... _ -

'----~~~-----------------~---------------.. 
(' 11. 

41 

r--~;-=-------- ------. ---. --- -..,..--...,......,.-..,.--- .. ·---- --.-------- •.. 

" ·C!c: 
!I 
!1"'-------'-----'-------,-----------'-----'------' .. 
!1...-----------.·--:,.....:.--·-~---------------~-----,--------------·-----·· 

I i{jl;: 
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..~-~~. ~ ·~ .......... ) 

.. '''· . 
• ~~,... ... ~I' •• -1 ~. . .... ·~ ......... -- ... . 

.. . · au• ., ... a .... ,,,,., · .. : ... ·' -. 
',.o,. . . 

...r·,,. • . -~-------· ..... - -··--- -----·-. , 
RAX T IIAX T AYE ·J AYE T 

ISO .WONISO ISO •oNISq ______ __ __ ....... ,_,_ -.....-.-~ _._,_.____ --.--.-
C REACTION TEMPERATURE (OEG f) 1163.0 1363.0 1298.3 1~98.1 

• IE ACT ION TIME (SEC) . O. 81.8 __ . ·~-~-?.9 .. __ 70~=-8:4·-==-1---,---=.;1.009 ~~---, .·-STEAM-OIL·--·;.a·ss· aa··ffif--'-.---.. -.. ....:::8~ 726 0. 726 o. 726 .. : .0·~726-
(r ,, _ '-YitOL YSI S SEYER_ITY FACTOR . · 1325.1 1211.1 1265.1 1271.4 

!! .:· . 

II 

c {'.! 

7l 
£'..,. '-'4,) 
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'(_.;, 
· ~ SOLID PRODUCTS 

;;~-------- -·WT' OF FE.E 0 --·-:·o~--00-----· 
CJ· . -, . 

l!L___· ___ ---'-----·------------- -------·----- ---------
'4G 

C., . 
4! 1),-----·----------c--------- ---·- -·-·--·- ·---·----~----- ------. ------------ ------

c).-
41 
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,.r 
c,). 

-------·------··- ~.__,....-'-__ -· ·:--- ·- -·. ········-- ,__ -----

--- --·--·------:---•. ----.. -.-. -·---. ---. -----·--.... --- ... ·------·-.. ·---
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. . . . : . : ·~·:- ~::--~ :~ :~:\t~ : ... ··:.-J~"i·, .. ':. ~:~·::· . .. · . ... . .... ··~· ·J •••• 

:· ... 
. . \ 

'· . 

. . --- -- --- --(l; REACTION TERPERATURE (IJEG f) 1470.0 1470.0 1402.4 1402.4 
,--,--,.,..,_..,.a.:;.,E:=-:JCTION TIRE (SEC>.=--.......,.....--:---::1=•1:;-4,:-.:3~---=-0•637 · 1.114 1.445 'J:. ~~: __ ·.-·s.TEA~OiL-·iJss ... RATIO · · · · .. :.· .... · 0.642 0.64Z·--. 0.-642 .~ .• , ... 8 .• 642 

O·:l . :~·."·-.·~:'_R8LY~~-~ SEYERI_TY 'FACTOR 1449.) 1399.4 . 1315.6 .1402.1 

II GASEOUS PRODUCTS ·----
C·d liT I OF FEED 57. ]6 

11 SCFILB Of. FEED 1 •• ...;7~6~,...;_._--~------·-----,----llt-· -----. ----......--· 
C ,! CORPONENT . i'Ol IGAS VT I GAS VT I FEED SCF/1 FEEO 

ISL_ _ _:__-::-=:-:::;:-=-~-=-~·--_:__ _ _.::_~: ·=:~~-;:--~-;:-~-~_____::-~-::::..:-~-~·~• ~· __:._.:-:::::-~'"';:•~1-~-~-~-~-~-:::-:::---------
1' HYDROGEN- . 12.99 1.05 0.60 1.14 

.C·' CARBON ·RONOXIDE 8. 61 9.70 S. 56 o. 75 
II RETHANE . 26.42 17.04 . 9.77 2.31 ,,. · ·--;RoP aNe---:----------------- -- -~-. .,-.--.,..-42 .. ----·--o~7s o;·41 _________ o.-o4· 

.Q.-~j PROPYlENE 11.40 19.29 . .11.06 1.-00 
11' N~'yT~~-~---· 0. __ 14 0.34 · 0.19 0.()~----
» HYDROGEN SOtFIOE 0.02 0.03 0.02 0.00 

O!j 1-BUTENE 2.02 4.57 2.62 0.18 
.,. r--'-- _____ _IS 08 UT 'LEN E ______________ .0..• 0 0. ·-·--- JJ. .. 00 -----:·--·- ----· ~~-QC) _______ C). 0 Q--~---
1>: TRANS-2-BUTENE 0.44 0.99 · O.Sl · 0.04 

C'1': . CIS'-2-BU.TENE . . . 0.21 . 0.47 · ·0.27 0.02· 

c·:· . . ~~=s~~.r.~~~~-;~e · !:-1~-. ~~~ ::~}- -::!!----=--'-
(;: .. , ETHYLENE 29.96. l3.79 19.38 2.62 

~ ETHANE · 3.92 4.73 . 2.11 0.3~ . r-~----- -----. . -----·-·-·-----·--·· ·---·-·-· .... . . ·------· ---. - ------ --------. .. ... -·---·-·- .. -------- . 
·. ; .. · · ISOBUTANE · · 0.00 0.00 . 0.00 0.00. 
C--. 

u~...J --.--L~I Q!!UU I.P, _ P R_ QP..ut ll. 
~ WT I Of FEED 42.64 

. 0 " 
~ SOLID PRODUCTS 
3'l______ lit' OF FEED.- ·o~Oo-·-.-. ---~-~-

0 ' . . ,,, 
---------------

~! . ' 
L.__ ___ --· ........ ·-----· ------------------------ --
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4S 

... 
C-H ... 

.. 
CIG 

II 

.lf 

4 

Sl 

1(!11 
II 

II 

0 ·' 

~---~----------------------~--~----------~-~~----~----~-----

·- .. ·. 
:· ... ,• 

... .. 

:~·:.~.~ ··~~~>:· .... 



l 0· '·· I . 
1 J!:P!. 
:. 0 f.: .. 

! ' 

..• I .' ·;: ; .. 

t. ~~ .. r,~·~--.~.~~~--~ .. ~.·~·.,~.~.~.-t~•~.~~~·.=~·=•::~·\-.. -.. ~.-.·~~.-~~~{.~--~-~~3~~,.~~-· ~~~--~·:·-~:-·.~~.--~ .. -.. -.~--~--~--~~----\ - -· r··"'. .. . ·: i · · . -· · · , ' .. . : .. _.; :·: JIAI ·t . · all t AYE T · -AYE T 
f' ~ .. . /:,;;,.. . . •, . . .... ·' . ·:-' :.:·'· ... • .. ~ ... •· >·~ <~ .· .. ,no ":toll SO ::''tso •••so ,.., 
~-\ 4 -- ----·- 11!11•·--- --f ·(!·,· ltEM:TION TENPERATURE (OEG F) 1629.0 1629.0 
~ • REACTION TI"E (SEC) -~~--·~0.414 __ 0 •.. 2~3 

1560.3 1560.1 
--''~·!:.-4::.::2:...::9'--~··· 41 ~-
8.727 o.n1 ; ,,~'"""". ~:,......:; --'s.fEaji::..liii-~fiass ·aaJ.io o.1z1 . e.1z1 

.~ v:i .... :: .. ·:t!ROLY~IS SEYEitiTY ·~ACTOR 'iS20.J 1~69.2 t4s9.s 1468.7 
-·-------------·--· .. -----· _______ ,. ______________ ·-------~-----

} to GASEOUS 'ROOUCTS e. liT 1 Of FEED 62.22 
u..--.---:---'S=C~t:.llft__Df_f_EE~_lO .• 6-=-4----------------·--- ---------· .. 

, 
CON,ONENT ·. "OL IGlS WT 1 &AS VT • FEED $Cf/l FEEO 

L-~~~-~-~-~-~- ~~,~-~~~~~--~~-~-~-~-~-~---~-~--~--~-~~-~-~-~-~-~--~-~--~-~-~~~~~~--
HYDROGEN 11.59 1.21 0.77 t.45 
CARB-ON "OWOXIOE 3.70 4.67 ·2.90 O.J9 

........---~~"'~!~_AN~____, ______ ,_...,.~4.72 ____ z.~-~QJL ___ .. __ .l_~~-·p___ 3•f»9 __ _ 
'ROPlNE 0.14 . 0.28 0.18 0.02 
PROPYLENE 6.71 12.71 7.91 Oe7l 

'------=-N-BUTANE O.l_$ . 0:.46 . O.Z~_ O.Q? ___ _ 
HYDROGEN SULFIDE 0.00 · 0.00 0.00 0.00 
1-BUTENE 0.44 1.11 0~69 0.05 

,.......,...-~-_,.ISOBUTYLENE 0.00 0.00 0.~0 O._Q_~ .. ---
TRANS--2-BiffENE o.4t · 1.04 . 0.65 ·o.o~ 
CIS-2-BUTENE 0.04 . 0.10 0.06 0.00 

,;---'----=------=1_--=1_··~BUTAOIENE 1.99 ·, 4.85 -·. ·:JeOl ·o •. ,.._2_,._1-----'----
(ARBON DIOXIDE 0.21 0.~7 0.29 0.02 
ETHYLENE . . 35.7.0 4S. 09 28.06 3. 80 
ETHANE 2.15 l .. ~.,.J. 1_~_l.L ____ O_._~) -·-----
IS08UTANE 0 .• 00 .0.00 0.00 0.00 

LIQUID PRQ~~C~T~S~·-·~·-----------~-------~~-=------~-----------­
VT 1 Of FEED 37.78 

~--~S~O=l=I~D P~~~UC.~T=S--~~--~------~--------------~---------------­
WT~ Of FEED 0.00 
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·0 _ .•. . ~ ·-~:::~'...:.,·.~T···~-.:. -·~· ~: .. -.:"'~·. . . 
: : .,. .. . ··: 

.UN •U"IEI •8071171001 ·o '· 

REACTION TE"PERATURE COEG F) 
•EACTION li"E (SEC) 

JIAX ·T 
JSO 

-~---

J370.0 
0.988 

'·. 

... AX T 
NOli SO ------
137 o. 0 

0.602 

·AYE T AYE T 
:_: ... ~ISO NDRISO .. 
-~-- ------
1123.7 1323.7 

1. 01<\ 1.115 
·--I r-11 - .• -.. - ..... _,<-. ---.S ..... T ..... E A Jf~(ffi MIS s-lfiTID 

e~: . ,'_.,·~··.:, 'YROLYSIS SEVERITY FACTOR 
0~4-z2-- :o.-422 L·422 O.'t22 

1111.2 ·12'72. 8 1268.9 1276.1 
9{. ·~ 

··-·-----· ------· ·-----· · GlSEOUS.PlfO.DlTCTS 10 

0 .. .. WT I OF FEED 85.30 
SCF/LB OF FEED11.63 ll 

COMPONENT "OL IGAS WT I GAS WT ' FEED · SCFII FFEn 
----~----- . ---------

I& . Hi-OROGEN 7.42 0~-5<\ ·o~-~-6 o.86 __ _ 
0·: C ARB 0 N "0 N 0 X I 0 E · 6. 9 7 1. 0 1 5. 9 8 0. 8 1 

1& METHANE 18.8~ 10.85 9.26 2.1
7
9 __ 

·19,.......1 -,------,----.PROP .. A.NE = ----------.0...-.-4 8----0' ~-7"6 0-~{)s o-;;·o6 
C·.:: PROPYLENE 14.26 21.55 18.38 1.66 

II! N-BUTAHE o. 17 o. 36 o. 30 o. 02 
. ,'--------..H.-..YOIHJGEN--SULFIOE O. 00 o;·o(f. o;oo·--~--·-··o.(f()-·· 

C··' !-BUTENE . 3.39 6.8~ 5.83 0.39 
·. ra ISOBUTYLENE 0.00 O~o .. o,_--~· .. O.OO 0.00 
· 1;!,....... ------..f'""lrA-Ifs-:.-z~BUTENE o. 28 o. 56 0~-4·8------·lr;;·(ri·----

()·,i tl S-:2-BUTENE 0.17 0. 3~ . o. 29 0. 0 2 
. (} 1-3 BUTADIENE 2.34 4.54 3.87 0.27 

. • :'f . tARsoN-lliox-ro·E. o. 37 o.62 --o~) -o:o4--
Cr ETHYLENE 39.53 39. 8Z 33.96 4. 60 

3o ETHANE . 5 •. 77 6.22 5.31 0.67 
J:.-j-------.1.-..S[fffUTANE 0.--'0"0 o;1JQ o. 00----. O~OO __ _ 

G'· 
~1 LIOUIO PRODUCTS 
).lL.._ ______ ti.f-f[J'f=- -FE fD..--:;1:-:.4.-....... 7 .... 0.--...,-----~---------- ·--------------· --

C:', 
~ SOLID PRODUCTS 
31

1

..-, ------..., .... tt o""F ... "Ft·"".E ..... o--... o-.~o .. o-----------------
0·'11 

JIL..; ____ ___;_ ____ ___:. __ ___;_ ___________ _ 

Cl 
...--~-----------~-------~ 
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~--~-----------~--------~-------------------~~~----------------49' 
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