
2,937,131 . l. V. DE CHELLIS May 17, 1960 
LIQUID HEAT TRANSFER OF NAPHTHA FEED TO A REFORMING ZONE 

Filed July 26, 1957 2 Sheets-Sheet 1 

mm 

moo \ 9.6.0.321 555m at 

EEMVQML . ozEoQkI m vr m *m _ min- _6 wow mm mm. > Nm \ 25w mm ,, 

B \ Y 9n 2 mD 

I: Q v. 1/‘ 2281 om m, 

mi R 2) 

.Qv . 

mm mm 
. 835%."... mm mm mm 

, I000 

233 \. \ 

_N I 

33552503 ll 
log-,- \ \J 

¢m ll 8:28am 

3:30 

< ,6»: 

8 mon . mm 



2,937,131 1 May 17, 1960 |. v. DE CHELLIS 

LIQUID HEAT TRANSFER OF NAPHTHA FEED TO A REFORMING ZONE 

2 Sheets-Sheet 2 Filed July 26, 195?’ 

£65 038m 9.285 23680 .3 ..._ eoom "Em _ 5:05 $530, 

9.3020 
? 

8328.3 osmwmuoi B 5 
f om. 

mow 298mm ZEBBm 
INVENTOR. 

22%2 @5225 m 0: 
W 

_o_ \ 

mm. 
358,61 8., / \.~_ 

, mm. \ my 

my \ 

\ B \ 

om v~_ o~_ 

m: y 

‘39km 

moo 238m 1 u 8E8 29? ‘ 

mm. moo mEwQEm \wn 355%5 

_~_ 2%: 

30 \ 1283mm 
mm. m9 2. 

NB ‘ \) wow 

3. .v my pEookI % 

(r / 

A N 

8:256 8 

35mm @EQQINI 

$109696»: w: 

Itulo V. DeC llis 

AGENT 

do: 

(N: 
NdE 

m: 



United States Patent 0 

2,937,131 
LIQUID HEAT TRANSFER OF NAPHTHA FEED 

TO A REFORMING ZONE 

Italo V. De Chellis, Woodbury, NJ., assignor to Socony 
Mobil Oil Company, Inc., a corporation of New York 

Application July 26, 1957, Serial No.i674,436 a 
5 Claims. (Cl. 208-48) 1' 

The present invention relates to the deposition of in 
sulating deposits laid ‘down on 'metal heat transfer sur 
faces in contact with unstable petroleum fractions such 
as naphtha, and, more particularly, to means for heating 
unstable naphtha to processing temperatures ‘without the 
formation of prohibitive depositions in heat exchanger 
tubes and the like. . 
- With‘ the advent of reforming to produce gasolines of 
increased octane rating from-naphthas and gasolines of 
lower octane rating than that’ required, for modern high 
compression, spark-ignited, internal combustion engines, 
the problem of tube fouling in heat exchangers and 
furnaces has come to the fore. It has been found that 

’ petroleum fractions which deposit no sediment at ambient 
temperatures precipitatedeposits of unknown composi 
tion on tube surfaces when heated to temperatures of 
350° to 1200° F. in heat exchanges and furnaces} These 
deposits are of such magnitude that designed on-stream 
periods of, for example, 180 days are reduced to, as little 
as 30 to 90 days. , 1' ' ' -' > 

The nature of the deposit varies with the naturev of the 
fuel and does’ not appear to be correlated with the con; 
centration of a particular type ofv material but‘ results 
from a number of factors among which are they ole?n, di 
ole?n, nitrogen, sulfur and oxygen content of the petroleum 
fraction. ' " ' ' 
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ture. Therefore, in standard evaluation these two (pres 
sure and rate of ?ow) were held constant to facilitate 
better control and reproducibility of results. - ' 
An unstable naphtha is one which when subjected to 

the foregoing “Tube-Wall Deposit Test” deposits more 
than about 3.5 to about 35 milligrams of material per 
liter of naphtha. . 
The present invention provides a method of raising the 

temperature of an unstable naphtha as determined by 
the foregoing test to a‘processing temperature above about 
350° 'F. by mixing the unstable naphtha with a heat car 
rier comprising a liquid petroleum fraction having a suf 
?ciently different boiling range that the‘heat carrier is 
readily separated from the heated naphtha, Suitable 
heat carriers are petroleum fractions boiling above about 
500° F. The heat‘ carrier is a petroleum fraction stable 
under the conditions of the aforedescribed “Tube wall 
deposit test,” i.e., a petroleum fraction which deposits 
not more than about 0 to 3 milligrams of material per 
liter of fraction in the “Tube wall deposit test.” The 
heat carrier is heated to at least the temperature at which 
the unstable naphtha is to be processed and mixed with 
the unstable naphtha in an ‘amount such that when the 
heated unstable naphtha is separated from the heat car-' 
rier the temperature of the heated unstable naphtha is 
suitable for the reaction to which it is to be subjected. 
Thus, for example, when treating an unstable naphtha to‘ 
remove contaminants such as organic sulfur and/or 
organic nitrogen compounds processing temperatures of 
about 600° to about 800° F. are employed. In accord‘ 
'ance with the‘ principles of the present invention a heat 
carrier such as gas oil boiling above about 500° F. 'is 
heated to about 800° to, about'2000°r F; and mixed with 
the'unstable naphtha in'lthe ratio of about 10.0 to about . 
0.5 barrel of gas oil per barrel of unstable naphtha. 
After the unstable naphtha has been heated to the‘ re; 

' quired‘reaction temperature the heated unstable naphtha 

so 
For evaluating various methods of treating petroleum ‘ 

fractions of the class de?ned hereinbefore, a tube-wall de~ 
posit testing method was developed. It has been estab} 
lished that the results so obtained are correlatedliwith 
plant experience. _ ' ' ’ ' ' ' ' 

. Tube-wall deposit test’ 

The instrument consists'of an internally-heated stain-» 
less steel tube having an inside diameter of % inch,’ an 

is separated in any suitable manner from the heat car 
rier and introduced into the reaction zone, in this instance 
ajhydrodecontamination zone at reaction temperature. 
The separated heat carrier'is recycled to ‘the carrier heat-j 
ing unit or ‘further processed in whole, or in part. ‘ ‘ 

' The present invention will be vreadily understood by 
those skilled in the art after reading the following descrip 
tioninconjunctionwith the drawings in which ' . 

1 Figure 1.is.a highly diagrammatic ?owsheet illustrat~ 
ing the principles of the present invention in which'un 

r stable naphtha is heated to hydrodecontarninating tem-v 

50 
outside diameter of 1/2 inch and a length of 17% inches. 
A selected ‘amount of the petroleum, fraction to be 
tested is passed at a pressure of 3150 Vp.s.i.g. over the 
internally'heated tube at a selected ?ow rate suchthat 
the petroleum fraction is heated to,500° F. during pas-_ , 55 

sage overvthe internally heatedtube.“ The'ltube‘is weighed ‘ 
before and after contact ‘with the selected amount of 
petroleum fraction being tested. The di?erence between 
the weight before and after is a measure of the on 
stream time‘which heat transfer surfaces in contact with ,y. 
the selected petroleum fraction can be expected to have. 
The test is carried out under conditions such that the 

petroleum fraction being tested‘ is‘ heated to 500° F. 
during passage over the internally heated tube because 
during the course of a large number of'tests it was ob 
served that practically all of the deposits are laid down 
in the 350°_—550° F. temperature'range. It was also ob 
‘served that pressure ‘and flow rat'e'have much smaller ‘ef 
tectsupon the amount of deposit laid down than tempera 
Y'WJ-J in .0, i'-‘n"J‘"\‘lJ1-‘i‘»>'- ~ ,. ._._.L .’ . .....~.. _. 
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peratures of at least 600°; F. by admixture with stable gas 
oil wherein the stable gas oil'is recycled or in part or all 
further processed; and Y‘ ' v , 

‘- Figure‘ 2 is ‘a highly diagrammatic ?owsheet illustrating 
the principles of the present invention in which the heat 
carrier is a heatedcatalytic cracking recycle stock with 
which the unstable naphtha is mixed, the mixture sub; 
jected: to hydrocracking, the original naphtha and the 
naphtha produced during hydrocracking reformed, and 
the hydrocr'acked products boiling above the end point of 
gasoline returned to the catalytic cracking process. 
' In Figure ,1 amethod of heating unstable naphtha is 
illustrated in which an'unstable light naphtha is drawn‘ 
from a‘source‘not shown through pipe 1 by pump 2 and 
discharged‘ at avpressure higher than thepresure in the 
hydrodecontaminator into pipe 3. _ The unstable naphtha. 

1 ?ows through pipe 3 to ‘absorber 4. " Unstable heavy naph 

70 

the is drawnrfrom a source not shown by pump 5 through 
pipe 6 and discharged into pipe 7 at a pressure higher than 
that'of the 'hydrodecontaminator. The unstable 
naphtha'?ows through pipe 7 to absorber “ 
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In absorber 4 the unstable naphthas contact the gas 
in excess of that required for hydrodecontamination and 
extract light hydrocarbons from the gas. The gas con 
tains hydrogen, hydrogen derivatives of contaminants 
present in the naphtha and C1 to C4 hydrocarbons. The 
hydrogen-containing .gas ?ows from liquid-gas separator 
8 and from stripper ,9 through conduits 10. and :11 respec 
tively. The enrichedunstable .light andheavy naphthas 
arc ,drawnfromabsorber 4 through pipe12 by pump .13. 
Stable heat carrier, e.g., gas oil is drawn from a source 

not shown through pipes 14 andlS by pump 16 and dis~ 
charged at a pressure higher than that of the hydrode 
contaminator into pipe 18. The heat carrier ?ows 
through pipe 18 to coil 19 in carrier furnace or heater 
20 where the heat carrier (gas oil) is ‘heated .to a tem~ 
peratureisuch that when mixed with the unstable naph 
thas in the ratio of 0.5——.10.0 barrels of gas oil per barrel 
of unstable naphthas the temperatureof the mixture is 
thatof hydrodecontamination. Thus, for example, when. 
the temperature required in the hydrodecontamination 
reactor 21 is 700° F. the heat carrier, e.g., gas oil, is 
heated to about 800° to about 1600“ F. and mixed with 
the unstable naphtha-s in the ratio of about 10.0 to about 
0.5 barrels of gas oil per barrel of naphthas. When de 
sirable a small amount, e.g., about 50 to about. 500 s.c.f./ 
barrel of gas such as hydrogen-containing recycle gas 
from a reformer is introducedinto pipe 18 through pipe 
25 to reduce the tendency of the gas oil to coke the 
heater tubes. 7 

Theheated heat carrier, e.g., gas oil, ?ows from coil 
19 in heater 2.0v through pipe 22. Pump '13 discharges 
enriched unstable naphtha into pipe 23. The unstable 
naphtha flows through pipe 23 into pipe 22 where the 
unstable naphtha mixes with the heated heat carrier, e.g., 
gas oil. The mixture of heat carrier and unstable naph 
tha flows through pipe 22 to a separator 24 such as a 
flash drum or other separator suitable ‘for separating 
naphtha from heat carrier. 

.In separator 24 the heated unstable naphtha separates 
from .the stable heatcarrier. The choice of separator is 
dependent upon the temperature difference between the 
endpoint of the unstable naphtha and the initial boiling 
point of the heat carrier. The greater the aforesaid tem 
perature difference the simpler the separator. The 
heated unstable naphtha (and any hydrogen introduced 
upstream of the carrier furnace) flows from separator 
24 through .pipe 26 to pipe 27. The separated heat car 
rier .?ows ‘from separator 24 through‘pipes 2.8 and 15 
to the'suction side of pump 16. When desirable or neces 
sary a portion of the recycled heat carrier, e.g., gas oil, 
is diverted through pipe .47 to furtherprocessing such as 
catalytic cracking, hydrocracking, hydro?nishing, and the 
like. . . 

Any fouling matter or polymers formed during the 
heating of the unstable naphtha remains suspended in the 
heat carrier and when the heat carrier is separated from 
the heated naphtha the high molecular weight fouling 
material and/ or polymers how with the heat carrier. 
The separated heated naphtha ?ows from separator 

24 through pipes 26 and 27 to the processing step for 
which it was necessary to raise the temperature of the 
unstable naphtha above 380° ‘F. In the illustration?the 
processing step is hydrodecontamination. 

Hydrodeccntamination, ‘for the purpose of the illustra 
lion, takes place in the presence of hydrogen and a hy 
drogenating catalyst such as a mixture. of. oxides of cobalt 
and molybdenum on a carrier such asalumina at tem 
peratures of about 600° to about 800° F. at pressures of 
about 150 to about 2000 p.s.i.g. in the presence of about 
500 to about 2000 s.c.f. (standard cubic feet) of hydro 
gen per barrel of naphtha. The necessary hydrogen flows 
to pipe 27 from stripper 9 through pipe 11 and is mixed 
with the heated unstable naphtha in pipe 27. When de 
sirable or necessary hydrogen from an extraneous source, 
such as reformer recycle gas, ?owing through pipes ‘29 
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and 30 supplies all or a part of the hydrogenrreguired 
in hydrodecontaminating reactor 21. 
The reaction products and recycle gas flow from by 

drodecontaminating reactor 21 through pipe 31 to heat 
exchanger 32 Where the reactor effluent is in indirect heat 
exchange relation with the bottoms of stripper 9 ?owing 
from stripper 9 through pipe 33, heat exchanger 34, and 
pipe 35 to heat exchanger 32 and thence through pipe 
36 to further processing, e.g., reforming. 
The e?luent ‘from the ‘hydrodecontaminating reactor 

21 ?ows from heatexchanger 32 through pipe 37 to con 
denser 38 where the ef?uent is cooled to a temperature 
such that at the pressure existing C4+ hydrocarbons 
condense. From condenser 38 the condensed and un 
condensed hydrodecontaminating reactor e?luent ?ows 
through pipe 39 to liquid-gas separator 8. 

In liquid-gas separator 8 the condensed effluent sepa 
rates from the uncondensed effluent. The uncondensed 
e?iuent ?ows from liquid-gas separator 8 through pipe 
10 to absorber 4 as previously described herein. The 
condensed effluent together with dissolved or entrained 
gases and hydrocarbons lighter than C4+ ?ows through 
pipe 40 to the suction side of pump 41. .Pump 41 .dis 
charges the condensed e?iluent into pipe 42 through which 
the condensed e?luent ?ows to heat exchanger 34 Where i 
the condensed effluent is in indirect heat exchange rela 
tion with the bottoms of stripper 9. vSince the con 
densed e?luent is unstable naphtha which has been heated 
to temperatures above 350° F. and contacted with a hy 
drogenating catalyst under conditions which convert pre 
cursors of or deposit forming constituents of .the unstable 
naphtha, the condensed e?iuent does not tend to form. 
troublesome deposits in heat exchanger 34. 
The heat exchanged condensed e?luent ?ows .from heat 

exchanger 34 through pipe 43 to stripper 9. When neces 
sary the temperatureof the condensed e?luent is raised 
to ‘that necessary to strip hydrogen sul?de, ammonia and 
other volatile hydrogen derivatives of contaminants pres 
ent originally in the unstable naphtha, e.-g., arsine, from 
the condensed e?luent in heat exchanger 44. .A tempera 
ture of about 300° F. is usually suf?cient. The heated 
condensed e?iuent ?ows from heat exchanger 44 through 
pipe 45 to stripper 9. To assist .in stripping the con 
densed e?luent hydrogen from an extraneous source, e.g., 
reformer recycle gas ?owing from conduit 29 through con 
duit 46 is introduced into stripper 9. 
‘Hydrogen, residual hydrogen derivatives of contami 

nants originally present in the unstable naphthas and by 
drocarbons lighter than C; ?ow from stripper 9 through 
pipe 11 to absorber 4. All of the overhead from stripper 
9 or a part thereof is diverted ‘from pipe 11 to pipe 27 
to provide a part of all of the hydrogen required in hy~ 
drodecontaminating reactor 21. 
The bottoms of stripper 9 is the C4+ fraction of the 

condensed e?luent hydrodecontaminated to provide a 
naphtha suitable for reforming over a reforming catalyst, 
e.g., a platinum-type reforming catalyst. The bottoms 
flow from stripper 9 through pipe 33, heat exchanger 
34, :pipe 35, heat exchanger 32 and pipe 36 to the reform 
ing unit. 

Illustrative‘of another ‘application of the principles of 
the present invention is the use of a petroleum fraction 
to ‘be processed as a heat carrier. Thus, for example, 
as disclosed in the copending application for United 
States Letters Patent ?led in the names of K. M. Elliott, 
E. A. Schraishuhn and P. R. Walton, heavy recycle stock 
from a catalytic cracking process can advantageously 
be hydrocracked ‘before being subjected to catalytic crack 
ing. Such heavy recycle stock is a satisfactory heat car 
rier for the purposes of the present invention. The use 
of such a catalytic cracking recycle stock as a heat car 
nier is illustrated in Figure 2. Thus, heavy recycle stock 
?ows from a source not shown through pipe 101 to 
the suction. side of pump 102. . .Pump 102 discharges at 
above ‘hydrocrack'ing pressure into pipe 103. The heavy 



fwycle stock :?ows throughnipe r1103 to. that, srshanzer 
v104 where the heavy recycle, stock is in indirect heat 
exchange relation with the overhead’ from separator 105 
?owing through pipe 106 to the suction sideof pump 
107. Pump 107 discharges into pipe 108 through which 
the overhead from separator 105 ?ows to heat exchanger 
104. .. . ‘~ 1 

vFrom heat exchanger 104 the heated heavy recycle 
stock flows through pipe 109 to heat carrier furnace or 
heater 110. Downstream from furnace 110'it is'pre~ 
ferred to mix a small amount, say about 50 to about 500 
s.c.f./ b. of gas with the heavy recycle stock. Reformer 
recycle gas is suitable for this purpose and is introduced 
from a reformer not shown into pipe 109 through pipe 
111. The heavy recycle stock is heated in the coil 112 
in furnace 110 to a temperature su?iciently above hydro 
cracking temperatures that when the heated heavy recycle 
stock is mixed with unstable naphtha in the ratio of 
about 5.0 to about 1.0 barrels of heavy recycle stock 
per barrel of unstable naphtha the resulting mixture 
has a temperature suitable for hydrocracking. In gen 
eral, the heavy recycle stock is heated to a temperature 
of about 850° F. to about 2000° F. Unstable naphtha 
as de?ned hereinbefore ?ows from a source not shown 
through pipe 139 to the suction side of pump 140. Pump 
140 discharges the unstable naphtha into pipe 113- at 
at least the pressure in hydrocracking reactor. The 
unstable naphtha ?ows through pipe 113 to pipe 115. 
The heated heavy recycle stock ?ows from coil 112 
through pipe 114 to pipe 115. In pipe 115 the unstable 
naphtha and heated heavy recycle stock mix and ?ow 
to pipe 116 Where the mixture of heavy recycle stock 
and unstable naphtha at a temperature of about‘ 800° 
to about 1000° F. and a pressure of about 1000 to about 
5000 p.s.i.g. is mixed with hydrogen containing gas ?ow 
ing from pump 117 as described hereinafter. The mix 
ture of heavy recycle stock and unstable naphtha is 
mixed with hydrogencontaining gas in the mol ratio 
of about 10 to about 50 mols hydrogen per barrel of 
mixture. The amount of hydrogen circulation required 
usually is about 1000 to about 20,000 s.c.f. per barrel 
of mixture. 

In hydrocracker 118 the mixture of heavy recycle stock 
and ‘unstable naphtha is contacted in the presence of 
hydrogen with a particle-form catalyst having hydro-v 
genating and cracking capabilities. At the present time 
it is preferred to use a mixture of oxides of cobalt and 
molybdenum on a carrier such as alumina. The reac 
tion products, i.e., reactor’ e?luent comprising unstable 
naphtha, hydrocracked naphtha, hydrogen, hydrogen de 
rivatives of organic sulfur compounds and organic nitro 
gen compounds, for example, hydrogen and C1 and 
heavier hydrocarbons together with the heavy recycle 
stock which has not been converted to lighter hydro 
carbons ?ow from hydrocracker 118 through pipe 119 
to separator 105. . 

Separator 105 is of any suitable type capable of sepa 
rating naphtha and lighter hydrocarbons from heavy 
recycle stock. A ?ash drum gives satisfactory separa 
tion. Separator 105 operates at a temperature such that 
at the existing pressure the unconverted heavy recycle 
stock is in the liquid phase. At pressures above 500 
p.s.i.g. the heavy recycle stock is liquid at temperatures 
below about 850° F. The heavy recycle stock ?ows 
from separator 105 through pipe 139. The naphtha 
(original and hydrocracked naphtha) together with 
lighter hydrocarbons, hydrogen, and volatile hydrogen 
derivatives of the contaminants present in the charge to 

separator ef?uent ?ow from separator105 through-com 
duit 106 to. pump 107. From pump 107 the uncon 
densed separator e?luent ?ows through conduit 108 to 
heat exchanger 104 where it is in indirect heat exchange 
relation with heavy recycle stock as described herein 
before. From heat exchanger 104 the uucondcnwd sep 

10 

aratorte?luent ?ows through conduit 120-to gas-liquid 
separator 121. ' p ;' 

In" gas-liquid separator 121*the- temperatureis regu 
lated to separate condensed 04+ hydrocarbons ‘from 
lighter hydrocarbons, hydrogen, andvolatile hydrogen 
derivatives of the contaminants present in thecharge to 
the hydrocracker. The uncondensed portionrof'the-sepaa. 
rator e?luent hereinafter designated hydrocracker recycle 
gas ?ows from separator 121 through pipe 122 to pipe 
123. The condensed portion of the separator effluent, 
i.e., C4 and heavier hydrocarbons containing residual 
amounts of the lower boiling constituents of the uncon 

’ densed separator e?’luent ?ows through pipe'124 to the 
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suction side of pump 125. 
Pump 125 discharges the C4 and heavier hydrocar~ 

bons, etc., into pipe 126 through which the C4 and 
heavier hydrocarbons, etc., ?ow to heat exchanger 127. 
In heat exchanger 127 the C4 and heavier hydrocarbons, 
etc., are in indirect heat exchange with the bottoms of 
stripper 128 ?owing through pipe 129. The heated C; 
and heavier hydrocarbons, etc., ?ow from heat exchanger 
127 through pipe 130 to stripper 128. When necessary 
the temperature of the contents of pipe 130 can be raised 
to the temperature necessary to volatilize substantially 
all ofthe- constituents thereof lower boilingthan C5 
hydrocarbons. > ‘ ' 

In stripper 128 the hydrocarbons boiling below the 
boiling point of C6 hydrocarbons togetherwith residual 
amounts of other volatile components of the contents 
of pipe 130 are taken as overhead. When the hydro 
crackeris operated under relatively mild conditions sub 
stantially all of the overhead ?ows through pipe 131 to 
pipe 123 and thence‘ to the suction side of pump 117. 
When necessary hydrogen-rich gas such as reformer re: 
cycle gas ?ows from a source not shown through con‘ 
duit 132 to conduit 123 to supply hydrogen for the hydro~ 
cracking reaction. To assist in stripping the C4 and heave 

, ier hydrocarbons, etc., in stripper 128 it is'preferred to 
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'the hydrocracker hereinafter designated u‘ncondensed. ' 
70 

introduce a stripping gas such as hydrogen-containing 
recycle gas into stripper 128 from a source not shown 
through pipe 133. ‘ 
When the hydrocracking conditions are severe enough 

to produce practical amounts of C3 and C4 olefinsv the 
overhead from stripper 128 is treated in any suitable 
manner, as by fractionation to separate 0;, and C4 ole?ns, 
butane, etc., for alkylation or. other use..' For this pur 
pose a portion of the overhead from stripper 128 is 
diverted from conduit 123 to conduit 134. w 
The bottoms in stripper 128 comprises the original 

naphtha now stabilized and any naphtha produced in the 
hydrocracker from the heavy recycle stock. The major 
portion of the bottoms flows from stripper 128 through 
pipe 129 to heat exchanger 127 and thence through pipe 
135 tothe reforming unit. ' 
A minor portion of the bottoms‘ of stripper 128 ?ows 

through a reboiler comprising pipe 136 to heat exchanger 
137 and thence through pipe 138 back to stripper 128. 

I claim: ' 

1. A method for reacting an unstable naphtha which 
forms deposits of low heat conductivity upon heat ex- ‘ 
change surfaces at ‘temperatures above about 350° P. 
which comprises mixing said unstable naphtha at a tem 
perature below about 350° F. with a relatively stable 
hydrocarbon liquid heat-carrier having a distillation range 
at least 50°. F. above that of said naphtha the said heat 
carrier being {at a temperature and in an amount su?icient 
to raise the temperature of said mixture above 350° F. 
and at least to the predetermined temperature for reac- 
tion of the ‘aforesaid naphtha, separating the thus-heated 
naphtha from said heat-carrier, and subjecting said heated 
naphtha to the aforesaid reaction. ' 

2. The method as set forth and described in claim 1 
wherein the heat carrier is gas oil. 

3. The method as set forth and described in claim 1 , 
wherein the heat carrier is gas oil and at least a portion 
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of ‘the "separated heat carrier is ‘subjected to further proc 
essing. > 

‘ "4."The method as set forth and described in claim 1‘ 
wherein the'heat carrier is catalytic cracking recycle stock 
and wherein prior to separating the naphtha from the heat 
carrier the mixture of naphtha and heat carrier is sub 
jected to hydrocracking conditions. 

5. The method as set forth and described in claim 1 
wherein the heat carrier is catalytic cracking ‘recycle 
stock, wherein prior to separating the naphtha from the 
heat carrier the mixture of naphtha and heat carrier is 
subjected to hydrocracking conditions, and wherein the 
separated heat carrier is subjected to catalytic cracking. 

8 
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