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METHOD FOR'TREATMENT OF HEAVY OILS 

The present invention relates to method for treat 
ment of heavy oils. 

In order to obtain fuels of low sulfur content from 
heavy oil, it may be considered that if a heavy oil such 
as asphalt can be decomposed with ease to be con 
verted to either oil or gas, reduction of the sulfur con 
tent of the products will be performed very easily. As 
one of conventional methods for the treatment of 
heavy hydrocarbons of the petroleum type such as re 
duced pressure distillation residual oils, thermal crack 
ing residual oils, tars, pitches or the like, of which 
methods were established based on the foregoing con 
cept, there has been provided a method comprising 
thermally cracking such heavy hydrocarbon at a rela 
tively low temperature of 400° to 650°C, recovering 
cracked gases and light cracked oils, and then gasifying 
the resulting coke at a temperature of 800° to I200°C. 
.When a heavy oil is treated according to this method, 
for example according to delayed coking of ?uid cok 
ing processes, sulfur contained in the heavy oil at such 
a high content as 3 to 7% by weight is incorporated as 
hydrogen sul?de in the cracked gas and as an organic 
sulfur compound in the cracked oil and sulfur is further 
concentrated in the coke and the sulfur content is twice 
as high as in the starting oil. The majority of sulfur left 
in the coke is sandwiched between carbon lattice layers 
to form compounds together with carbon. Therefore, in 
case such coke is gasi?ed, the porosity of the coke is 
damaged by such sulfur compounds and it is therefore 
not expected to increase the surface area, though the 
increase of the surface area is very advantageous for 
the coke gasi?cation reaction. 

Further, it is seen that in the case of the ?uid coking 
process, cokes grow on ?ne coke nucleus in the layer 
form (onion-like form), and the resulting coke particles 
have high density and are hard, with further reduction 
of the porosity. Therefore, the rate of gasi?cation as 
the result of reaction with oxygen or steam at high tem 
peratures is much lowered and it is lower than in the 
case of amorphous carbon. 
Further, in case a heavy hydrocarbon is coked ac 

cording to the conventional method, since the oxygen 
content of the resulting coke is low, there is brought 
about a disadvantage that at the gasi?cation step an ex 
cessive amount of oxygen is consumed in order to sup 
ply necessary reaction heat. 
This invention is to provide a method for the treat 

ment of heavy oils comprising coking a heavy oil such 
as asphalt, gasifying the resulting coke and thus recov 
ering a readily desulfurizable light oil and a gas, 
wherein an alkali metal compound is fed into a coker 
independently from asphalt to utilize it as a seed for 
formation of coke particles and form a readily gasi? 
able coke simulteneously with desulfurization of the re 
sulting cracked gas and light cracked oil. By the term 
“alkali metal compound” used in the instant speci?ca 
tion are meant carbonates, hydroxides and oxides of 
alkali metals such as Na, Li and K, compounds convert 
ible to such compounds and mixtures thereof. 

In general, when heavy hydrocarbons such as re 
duced pressure distillation residual oils, asphalt, heavy 
residual oils, pitches and tars are coked at a tempera 
ture of 400° to 650°C by a fluidized bed coker, lighter 
hydrocarbon components of up to 5 carbon atoms are 
converted to a cracked gas, and higher hydrocarbons 
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2 
are recovered in the form of a cracked oil, while the re 
mainder is left in the form of cokes. Sulfur contained 
in the starting oil is incorporated into the cracked gas 
and light cracked oil mainly in the form of compounds 
formed together with hydrogen and hydrocarbons. Fur 
ther, sulfur is also contained in the coke in the much 
concentrated state and it is present in the state com 
bined directly with carbon or heavy metal, and these 
sulfur compounds are intruded in the lattice layers. On 
the other hand, when the resulting coke is gasi?ed at a 
temperature of 800°C, the content between the coke 
and the gasifying gas is performed only on the surface 
areas of coke particles and permeation of the gas into 
interiors of the particles is very difficult. Accordingly, 
there is brought about a disadvantage that the rate of _ 
reaction of the coke with steam or oxygen is low. 

In order to overcome these defects involved in the 
conventional techniques, according to the present in 
vention, when a starting heavy oil is fed to a coker, a 
powdery or granular alkali metal compound in the 
heated state is fed to the coker independently from the 
starting oil and it is utilized as seed particles capable of 
promoting formation of granular coke, whereby an ef 
fect of desulfurization of the starting oil and an effect 
of forming readily gasifiable coke can be attained, and 
then the resulting granular coke is gasi?ed with use of 
steam and oxygen or air. . 

More speci?cally, when the alkali metal compound 
heated at a temperature higher than the interior tem 
perature of the coker is added to the coker, mist or 
vapor of the starting oil adheres on ?ne particles of the 
alkali metal compound and the volatile components of 
the starting oil are evaporated by the heat of the alkali 
metal compound, resulting in formation of ?ne parti 
cles of the coke. Further, ?ne particles of the alkali 
metal compound and mist or vapor of the starting oil 
are further stuck to the so formed ?ne particles of the 
coke and thus formed particles are stuck to each other 
to grow into larger particles and dry distillation is also 
performed at the same time. According to the conven 
tional ?uid coking process, oil components adhere on 
the coke nucleus and'dry-distilled by the heat received‘ 
from the particle surface and oil components further 
adhere to the surface of the resulting coke particle and 
dry-distilled again, and as a result of the repetition of 
such adhesion and dry distillation, there are developed 
and grown large particles having an onion-like layer 
structure. On the contrary, in the process of this inven 
tion coke particles are formed in the form of aggregates 
of ?ne cokes which each coke is formed by utilizing 
one or more particles of the alkali metal compound as 
the seed. 
Accordingly, in the process of this invention, the heat 

for gasi?cation of volatile components is supplied from 
the alkali metal compound which is fed in the heated 
state to the coker and instantaneously incorporated 
and introduced into the starting oil, and therefore, the 
volatile components are transferred from the interior of 
oil drops toward the outer surface while undergoing de 
hydrogenation. Since the volatile components are thus 
gasi?ed and they undergo the dehydrogenation reac 
tion more extensively than in the conventional ?uid 
coking process, the resulting coke has a better porosity 
and a low bulk density, which are charateristic proper 
ties of the coke obtained according to this invention. 
As mentioned above, the alkali metal compound acts 

not only as the seed for formation of coke particles but 
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also as the heating medium for promoting the dehydro 
'genation reaction in asphalt and gasifying volatile com 
ponents in asphalt. Therefore, the granulation effect 
attained in the coker is much enhanced as compared 
with the case where only the starting oil is fed to the 
coker. 

In case a heavy hydrocarbon containing a large 
amount of sulfur components such as thiophene, sul 
?des and disul?des is coked according to the custom 
ary delayed coking or ?uid coking process, desulfuriza 
tion is not accomplished but there is observed a ten 
dency that the sulfur content is concentrated in the re 
sulting coke. 

In contrast, in accordance with the present invention, 
the sulfur components contained in the starting heavy 
oil are combined with the alkali metal compound just 
before formation of coke during the advance of the de 
composition reaction and alkali metal sul?de com 
pounds are formed, with the result that sulfur is not 
contained in the cracked gas or light cracked oil 
formed by coking of the heavy hydrocarbon, or in the 
resulting coke. If sulfur be contained in the resulting 
coke, its constant can be maintained at a very low level. 
It has been con?rmed that during the coking reaction 
the alkali metal compound promotes the dehydrogen 
ation reaction in the starting heavy hydrocarbon. Thus, 
in case an alkali metal compound is added according to 
this invention, the hydrogen content can be increased 
in the cracked gas, and also the oxygen content in the 
coke is 4 to 10% by weight, which value is much higher 
than the oxygen content of about 1% by weight or less 
in ordinary cokes. These effects are especially conspic 
uous when the alkali metal compound is fed in the state 
heated at a temperature higher than the interior tem 
perature of the coker. 

In the gasi?cation furnace the reaction is conducted 
at a temperature of about 800° to about 1200°C, pref 
erably 900 to 1000°C. The coke prepared in the coker, 
which contains the alkali metal compound and a small 
amount of sul?de thereof is partially burnt with an aid 
of an oxidant such as oxygen or air and the unburnt 
coke is heated by the heat of this partial combustion, 
with the result that the coke is gasi?ed by the reaction 
between the so heated high temperature coke and 
steam. 
The alkali metal compound fed to the coker and its 

sul?de is forwarded to the gasi?cation furnace in the 
form of the seed of the coke particle or in the state 
stuck to the formed coke particle. Such alkali metal 
compound and its sul?de exhibit a catalytic activity for 
forming such gases as carbon monoxide, hydrogen, car‘ 
bon dioxide and methane by the reaction between the 
heated coke and steam, and therefore, the gasi?cation 
of the coke can be performed advantageously. It has 
been known that carbonates and hydroxides of alkali 
metal such as Na, K and Li and mixtures thereof exhibit 
a catalytic effect in such reactions as the gasi?cation of 
heavy hydrocarbons, the reaction between coke and 
steam, i.e., the aqueous gasi?cation reaction, and the 
gasi?cation of coal. 
When the heavy hydrocarbon is coked in a coker ac 

cording to this invention, sulfur components contained 
in the heavy hydrocarbon are reacted selectively with 
the alkali metal compound to form an alkali metal sul 
?de compound, and this sul?de compound is fed to the 
gasi?cation furnace together with the unreacted alkali 
metal compound, where it is contacted with such gases 
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4 
as steam, carbon monoxide, hydrogen and carbon diox 
ide to release the sulfur as the rsult of the decomposi 
tion and it is regenerated to the original alkali metal 
compound, e.g., a carbonate or hydroxide, which is re 
cycled to the coker. 
As the alkali metal compound, there are employed 

carbonates and hydroxides of Na, Li, K and the like. 
They can be used singly or in the form of admixtures 
of two or more of them. The alkali metal compound 
can be directly fed to the coker as it is. It is also possible 
to feed the alkali metal compound in the state sup 
ported on an inorganic refractory or an alkaline earth 
metal compound. As the inorganic refractory, there 
can be mentioned, for example, alumina, murite, zirco 
nia, chamotte, etc., and as the alkaline earth metal 
compound, there can be mentioned, for example, CaO, 
CaCO3, MgO, MgCO3, dolomite, etc. We have found 
that when the alkali metal compound is employed in 
the state supported on one or more of these com 
pounds, the effect by addition of the alkali metal com 
pound can be greatly enhanced. 
The feature of this invention resides in utilization of 

theforegoing effects in combination. More speci?cally, 
the alkali metal compound to be fed to the coker as the 
seed for formation of particles and for reducing the sul 
fur content in the cracked products is utilized as the 
gasi?cation catalyst in the gasi?cation furnace and the 
sulfurized alkali metal compound is regenerated to the 
original alkali metal compound by an action of the re 
ducing gas formed by the gasi?cation reaction, which 
is recycled to the coker and used again as the heating 
medium for supplying the heat to the coker. 
As is seen from the foregoing, the method of this in 

vention is characterized in that the alkali metal com 
pound heated at a temperature higher by at least 100°C 
than the inside temperature of the coker is fed to the 
coker as the seed particle for formation and growth of 
granular coke independently from the starting heavy 
oil. Thus, according to the method of this invention, 
numerous ?ne particles of the alkali metal compounds 
are mingled in the heavy oil as seed particles for forma 
tion of coke particles at the step of coking of the heavy 
oil, whereby coke having a good porosity and being 
readily gasi?able can be obtained. Simultaneously, the 
alkali metal compound acts as the desulfurizing agent 
for reducing the sulfur content mainly in the cracked 
gas and light cracked oil. Further, the alkali metal com 
pound acts as a catalyst for promoting the gasi?cation 
of coke in the gasi?cation furnace, and it is regenerated 
and heated in the gasi?cation furnace and recycled to 
the coker as the heating medium. Thus, the alkali metal 
compound exhibits collective effects. The main feature 
of this invention resides in the use of an alkali metal 
compound in the process in which coke obtained by 
treating a heavy hydrocarbon in a ?uidized bed coker 
is gasi?ed according to the ?uidized bed method. 
This invention will now be described with reference 

to the accompanying drawing; in which: 
The drawing is a simple ?ow sheet illustrating the 

method of this invention. 
Referring to the drawing, the alkali metal compound 

is fed from an appropriate position 9 of a coker l inde 
pendently from the starting oil fed from a position 4 of 
the coker. In order to supply heat to the coker, the al 
kali metal compound is fed in the state heated at a tem 
perature higher by 100° to 500°C than the interior tem 
perature of the coker. The light cracked oil and 
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cracked gas are withdrawn through a discharge system 
7 and are treated at the subsequent steps. 

In a gasi?cation furnace 2, coke- formed in the coker 
l and transferred through a‘ transfer conduit 12 is gas 
i?ed at 800° to 1200°C, preferably 850° to ll00°C, by 
a gas, such as oxygen and steam, fed from a gas intro 
duction system 5, and the resulting gas is withdrawn 
from a discharge system 8 and treated at the subse 
quent steps. Simultaneously, the alkali metal com 
pound or sul?de fed to the gasi?cation furnace in the 
state stuck to, or incorporated in the coke is partially 
regenerated by the so formed gas. The alkali metal 
compound acting as the catalyst and regenerated in the 
gasi?cation furnace 2 is then withdrawn from the gasi? 
cation furnace. In case the ?ow 6 recycled to the coker 
contains a large amount of unburnt coke and has a 
large particle size, it fails to act as the seed in the coker. 
In such case, in order to utilize the alkali metal com 
pound ?ow 6 effectively as the seed for the coking re 
action, it is possible to introduce a part of the alkali 
metal compound ?ow into a by-pass 10 and. feed it to 
a regeneration furnace 3, where it is heated. Thus, the 
so heated alkali metal compound is fed to the coker. 
When a fresh alkali metal compound is heated and 

fed to to the coker, it is possible to add such fresh alkali 
metal compound to the ?ow of the heated alkali metal 
compound to be recycled to the coker, from an appro 
priate position 11. 

EXAMPLE 1 

Reduced pressure distillation residual oil of Gattisa 
lan crude oil, which has properties shown in Table l, 
was fed at a rate of 3.0 kg/hr, together with ?uidizing 
steam fed at a rate of 3.0 kg/hr, to a reaction vessel 
heated by an Elema type electric furnace, which com 
prises a stainless steel round tube having a length of 
850 mm, a reaction zone inner diameter of 3 inches and 
an upper free board inner diameter of 6 inches and 
being equipped with a glass-blowing bottom opening 
having a reverse frustoconical form, an oil-blowing 
tube, a pipe for withdrawal of coke particles, a gas dis 
charge pipe and a thermocouple-protecting pipe. An 
equimolar powdery mixture of Na2CO3 and CaCOs 
heated at 620°C was continuously fed at a rate of 0.5 
kg/hr to the reaction vessel from a powder feed pipe 
mounted on the upper portion of the reaction vessel 
indpendently from the starting oil and steam. In this 
manner, coking of the starting oil (reduced pressure 
distillation residual oil of Gattisalan crude oil) was con 
ducted at a reaction temperature of 500°C for an aver 
age coking time of 20 minutes according to the method 
using a ?uidized bed composed mainly of coke parti 
cles. 
The resulting granular coke was continuously with 

drawn from the reaction vessel and as a result of tests 
of the properties of the product, it was found that the 
product had an average particle size of 650 microns, a 
sulfur content of 0.4% by weight and a surface area of 
230 m2/gr. 

l00gr of the so formed coke was packed in a cylindri 
cal murite reaction tube having an inner diameter of 3 
inches and length of 750 mm, and steam was intro 
duced thereinto at a rate of 120 gr/hr while the reaction 
tube was heated from the outside by means of an Elema 
type electric furnace. Thus, the coke was gasi?ed at 
850°C, 1000°C and l200°C to examine the influence of 
the gasi?cation temperature on the degree of advance 
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6 
of the gasi?cation reaction. It was found that the time 
required for completion of gasi?cation of the coke was 
80 minutes at 850°C, 31 minutes at 1000°C and 10 min 
utes at 1200°C. 
The gasi?cation conditions are shown in Table 3 and 

results are shown in Table 4. The coking conditions and 
properties of the resulting coke are shown in Table 2 
together with data of Example 2 and Comparative Ex 
amples 1 to 3. 

EXAMPLE 2 

The same reduced pressure distillation residual oil of 
Gattisalan crude oil as used in Example 1 was em 
ployed as the starting oil, and the same ?uidized bed 
type reaction vessel as used in Example 1 was em 
ployed. An equimolar mixture of Na2CO3 supported on 
alumina powder having a particle size not exceeding 30 
microns was heated at 620°C and was continuously fed 
at a rate of 0.5 kg/hr to the reaction vessel from a pow 
der feed pipe mounted on the upper portion of the re 
action vessel independently from the starting oil and 
steam. In this manner, coking of the starting oil was 
conducted at a reaction temperature of 500°C for an 
average coking time of 20 minutes according to the 
method using a ?uidized bed composed mainly of coke 
particles. ‘ . 

The resulting granular coke was continuously with 
drawn from the reaction vessel, and as a result of tests 
of properties of the product, it was found that the prod 
uct has an average particle size of ‘270 microns, a sulfur 
content of 0.5% by weight and a surface area of 200 
mz/gr. 
Under the same conditions as in Example 1, 100 gr 

of the so formed coke was gasi?ed in the same gasi?ca 
tion furnace as used in Example I. The time required 
for complete gasi?cation of the coke was 83 minutes at 
a gasi?cation temperature of 850°C, 36 minutes at a 
gasi?cation temperature of 1000°C and 15 minutes at 
a gasi?cation temperature of 1200°C. The gasi?cation 
conditions are shown in Table 3 and the results of the 
gasi?cation are shown in Table 4. 
The coking conditions and properties of the coke are 

shown in Table 2 together with data of Example 1 and 
Comparative Examples 1 to 3. 

COMPARATIVE EXAMPLE 1 

With use of the same ?uidized bed type reaction ves 
sel as employed in Example 1, the same reduced pres 
sure distillation residual oil of Gattisalan crude oil as 
employed in Example 1 was coked at a starting oil feed 
rate of 3.0 kg/hr and a ?uidizing steam feed rate of 3.0 
kg/hr, at a reaction temperature of 500°C for an aver 
age coking time of 20 minutes according to the method 
using a ?uidized bed composed of coke particles. 
The resulting granular coke was continuously with 

drawn from the reaction vessel and as a result of tests 
of properties of the product it was found that the prod 
uct has an average particle size of 650 microns, a sulfur 
content of 7.5% by weight and a surface area of 4.2 
m2/gr. Effects of reducing the sulfur content and in 
creasing the surface area, such as attained in Examples 
1 and 2, could not be attained in this Comparative Ex 
ample. 
Under the same gasi?cation conditions as employed 

in Example 1, 100gr of the resulting coke was gasi?ed 
with use of the same gasi?cation furnace as employed 
in Example 1. The time required for complete gasi?ca 
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tion of the coke was 120 minutes at a gasi?cation tem 
perature of 1000°C and 120 minutes at a gasi?cation 
temperature of l200°C. 
The gasi?cation conditions are shown in Table 3 and 

the gasi?cation results are shown in Table 4. The cok- 5 
ing conditions and properties of the resulting coke are 
shown in Table 2 together with data of Examples and 
other Comparative Examples. 

COMPARATIVE EXAMPLE 2 10 

With use of the same ?uidized bed type reaction ves 
sel as used in Example 1, the same reduced pressure 
distillation residual oil of Gattisalan crude oil as em- 15 
ployed in Example 1 was coked at a starting oil feed 
rate of 3.0 kg/hr and a ?uidizing steam feed rate of 3.0 
kg/hr, at a reaction temperature of 500°C for an aver 
age coking time of 20 minutes, while introducing a 
powder of an equimolar mixture of NazCo3 and CaCOs 
maintained at room temperature at a rate of 0.5 kg/hr 
to the reaction vessel from a powder feed pipe mounted 
on the upper portion of the reaction vessel, according 
to the method using a ?uidized bed composed mainly 
of coke particles. 
The resulting granular coke was continuously with 

drawn from the reaction vessel, and as a result of tests 
of properties of the product it was found that the prod~ 
uct has an average particle size of 300 microns, a sulfur 
content of 0.5% by weight and a surface area of 130 
m2/gr. The effect of desulfurization of coke attained in 
this Comparative Example was comparable to that at 
tained in Example 1 or 2, but the surface area was 
smaller than that obtained in Example 1 or 2. 

25 

8 
COMPARATIVE EXAMPLE 3 

With use of the same ?uidized bed type reaction ves 
sel as employed in Example 1, the same reduced pres 
sure distillation residual oil of Gattisalan crude oil was 
coked at a starting oil feed rate of 3.0 kg/hr and a ?uid 
izing steam feed rate of 3.0 kg/hr at a reaction tempera 
ture of 500°C for an average coking time of 20 minutes 
according to the method using a ?uidized bed com 
posed mainly of coke particles. At this coking opera 
tion, an equimolar mixture of Na2CO3 and CaCOa was 
incorporated into the starting oil prior to its feeding to 
the reaction vessel, and mixture was fed to the reaction 
vessel together with the starting oil so that the feed rate 
of the mixture was 0.5 kg/hr. 
The resulting coke was continuously withdrawn from 

the reaction vessel, and as a result of tests of properties 
of the product, it was found that the product has an av 
erage particle size of 700 microns, a sulfur content of 
0.7% by weight and a surface area of 73 mz/gr. No ef 
fect of increasing the surface area was observed in this 
Comparative Example. 
Under the same conditions as employed in Example 

1, 10_0gr of the coke was gasitied with use of the same 
gasi?cation furnace as employed in Example 1. The 
time required for complete gasi?cation of the coke was 
300 minutes at a gasification temperature of 850°C, 
100 minutes at a gasification temperature of 1000°C 
and 35 minutes at a gasi?cation temperature of 
1200°C. 
The gasi?cation conditions are shown in Table 3, and 

the gasi?cation results are shown in Table 4. 
The coking conditions and properties of the resulting 

coke are shown in Table 2 together with data of Exam 
ples and other Comparative Examples. 

Under the same gasi?cation conditions as employed 35 
in Example 1, l00gr of the so formed coke was gasi?ed Table 1 
with use of the same gasification furnace as employed 
in Example 1. The time required for complete gasi?ca- Properties of Reduced Pressure Distillation Residual Oil 

- - - of Gattisalan Crude Oil 

tion of the coke was 1 10 minutes at a coking tempera 
ture of 850°C, 50 minutes at a gasi?cation temperature 40 Speci?c gravity (ZS/25°C) 1.02 
of 1000°C and 23 minutes at a gasi?cation temperature Psnwa?o? (25°C) _ 86 
f lzoooc Sulfur content (‘7: by weight) 3.3 

0 .- . _ . _ Conradson carbon 

The gasi?cation conditions are shown in Table 3 and residue‘ (% by_weight) 19.1 
the gasi?cation results are shown in Table 4. The cok- 51/381822; ems 225$“ ram) 0'71 
ing conditions and properties of the coke are shown in 45 v 492 
Table 2 together with data of Examples 1 and 2 and V21‘; 
other Comparative Examples. 

Table 2 

Coking Condition and Properties of Resulting Coke 

Example Example Comparative Comparative Comparative 
l 2 Example 1 Example 2 Example 3 

Coking Conditions 

Starting oil 
feed rate (kg/hr) 3.0 3.0 3.0 3.0 3.0 
Steam feed 
rate (kg/hr) 3.0 3.0 3.0 3.0 30 
Alkali feed 
rate* (kg/hr) 0.5 0.5 O 0.5 0.5 
Coking 
temperature (°C) 500 500 500 500 500 
Starting oil 
temperature (°C) 300 300 300 300 300 
Alkali 
temperature (°C) 620 620 — 27 300 
Coking time 
(minutes) 20 20 20 2O 20 
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10 

Coking Condition and Properties of Resulting Coke 

Example Example Comparative Comparative Comparative 
l 2 Example 1 Example 2 Example 3 

Properties of Resulting Coke 

Average particle 
diameter (microns) 263 270 650 300 700 
Sulfur content 
(% by weight) 0.4 0.5 7.5 0.5 0.7 
Surface area 
(m’lgr) 230 200 4.2 130 73 

Identi?cation of Coke 

A B C D E 

‘inclusive of the amount of the refractory carrying the alkali metal compound. 

Table 3 

Gasi?cation Reaction Conditions 

Packed amount of coke (gr) 100 
Steam feed rate (%/hr) l20 
Reaction temperature ( ) - 850, i000, 1200 
Reaction ressure (mm Hg gauge) 30 
Reaction ed ?xed bed 

Table 4 

Time Required for Complete Gasi?cation 
(unit: minute) 

Coke Reaction Temperature (°C) 

850 1000 1200 
A 80 31 10 
B 83 36 15 
C a: 120 40 
D 1 10 50 23 
E 300 100 35 

From the results obtained in Examples 1 and 2 and 
Comparative Examples 1, 2 and 3, it will be seen that 
in case coking of the starting oil is conducted while 
feeding an alkali metal compound or an alkali metal 
compound supported on an inorganic refractory or an 
alkaline earth metal compound to the coking vessel in 
dependently from the starting oil, the resulting coke 
has a much lessened average particle size and an in 
creased surface area, and that special good results are 
obtained when the alkali metal compound is fed in the 
state heated at a temperature higher than the coking 
temperature. It will be also understood that when the 
so obtained coke is gasifred at a high temperature, the 
time required for complete gasi?cation can be greatly 
shortened, and that when an alkali metal compound or 
an alkali metal compound supported on an inorganic 
refractory or an alkaline earth metal compound is fed 
in the state heated at 620°C (higher by 120°C than the 
coking temperature), it is made possible to reduce the 
gasi?cation reaction temperature by 100° to 150° C in 
order to obtain the same gasi?cation time (reaction 
rate) as attained when the alkali metal compound is fed 
in the unheated state or the alkali metal compound is 
fed in the state incorporated in the starting oil. 
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What is claimed is: 

1. In a method for treatment of heavy hydrocarbon 
coker feedstocks wherein the heavy hydrocarbon coker 
feedstock is coked in a ?uidized bed coking furnace 
producing granular coke particles, and the resultant 
coke particles are gasified in a ?uidized bed gasi?ca 
tion furnace, the improvement comprising adding par 
ticles consisting of an alkali metal compound or an al 
kali metal compound supported on an inorganic refrac 
tory or an alkaline earth metal compound support me 
dium to said coking furnace independently of the hy 
drocarbon coker feedstock, said alkali metal com 
pound being heated to a temperature of 100°C. to 
500°C. higher than the temperature in the coking fur 
nace at the time said alkali metal compound is com 
bined with said hydrocarbon coker feedstock in said 
coking furnace, whereby said particulate alkali metal 
compound acts as seed particles for the formation and 
growth of readily gasi?ed granular coke particles hav 
ing high porosity, high surface area, and high oxygen 
content during the coking process. 

2. The method of claim 1 wherein said particulate al 
kali metal compound is a member of the group consist 
ing of the carbonates, hydroxides and oxides of the al 
kali metals or mixtures thereof. 

3. The method of claim 1 wherein said particulate al 
kali metal compound is sodium carbonate. 

4. The method of claim 1 wherein said inorganic re 
fractory support medium is a member of the group of 
alumina, zirconia, murite and chamotte. 

5. The method of claim 1 wherein said alkaline earth 
metal compound support medium is a member of the 
group of calcium oxide, calcium carbonate, magnesium 
oxide, magnesium carbonate and dolomite. ' 

6. The method of claim 1 wherein the alkali metal 
compound or alkali metal compound supported on an 
inorganic refractory or an alkaline earth metal com 
pound support medium acts as a catalyst for the gasi? 
cation of coke in the gasi?cation furnace and is regen 
erated and heated in the gasi?cation furnace and recy 
cled to the coker furnace. 

* * * * * 
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