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The present invention reiates to delayed cok-
ing. In particular, this invention relates to a process
for minimizing the quaniity of coke produced in a
delayed coking process.

Delayed coking is a process in which heavy oil
is rapidly heated in a coker furnace and then
passed to a reaction zone comprising one or more
coke drums. There, the heavy oil undergoes crack-
ing and condensation reactions, resulting in coke
and a full boiling range of oils and gases which are
then "subjected to fraciionation in a coker frac-
tionator.

The goal in a delayed coking process is to
minimize the quantity of low value coke while maxi-
mizing the quantity of liquid product output. Tradi-
tionally, to minimize the quantity of coke formed,
the pressure in the coke drum is set at minimum
levels. In today's delayed cokers, the minimum
practical pressure level is about 10 to 15 psig. To
achieve lower pressures requires large and expen-
sive equipment with high compression require-
ments.

As an alternative to lowering the pressure, the
same result can be achieved by operating the
process at a lowered effective pressure, which is
achieved by lowering the partial pressure of the
heavy oil in the coke drum.

Most delayed coker processes use water or
steam in the coker furnace to increase the velocity
of the heavy oil through the furnace and to reduce
the formation of coke within the furnace. This water
or steam also reduces the oil partial pressure in the
coke drum slightly, but to use the steam for this
purpose would be impractical because expensive
high-valued, high-pressure steam is required to in-
crease the velocity of the oil and to reduce the
formation of the coke.

In the case of water injection, additional fuel
must be fired to provide the heat necessary to
produce the steam within the coker furnace. In
addition, this steam leaves the coker unit eventually
as sour water which, in order to be disposed of,
must first be treated.

As a result, the quantity of steam or water
injected into the coker furnace has conventionally
been limited to only that amount of steam or water
required to maintain the velocity of the heavy oil
and reduce coking in the furnace fubes. Similarly,
certain instruments and valves are purged with
steam, but again the rate is set at the minimum
required to meet the purging requirements.

The delayed coking process is such that large
amounts of waste heat can be recovered in the
fractionation portion of the process. Some of this
heat is available at high and useful levels. Some of
it is at such a temperature as to be useful only for
producing low pressure siteam. Frequently, this
steam is in excess and is of little or no value.
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SUMMARY OF THE INVENTION

The instant invention provides for using this
low value heat, or low value heat from another
process, to provide an inexpensive source of steam
or other heated fluid that can be used to reduce
the partial pressure of the heavy ocil in the coke
drums and thereby the amount of coke formed
therein.

The instant invention then is a method for
reducing coke formation in a delayed coking pro-
cess carried out in a coker unit comprised of a
coker furnace, a coke drum and a coker frac-
tionator, wherein heavy oil is heated to coking
temperature in the coker furnace and then passed
to the coke drum where coke and overhead vapors
are formed and wherein the overhead vapors are
passed to the coker fractionator, this method com-
prising infroducing into the coke drum a fluid in an
amount sufficient to lower the partial pressure of
the heavy oil in the coke drum.

In one preferred embodiment, the heated fiuid
is sour water, recovered from the coker fractiona-
tor.

In another preferred embodiment, the heated
fluid is steam, which can be superheated by pass-
ing the fluid through the coker furnace.

One of the advantages of this invention is that
fluids aiready present in the delayed coking pro-
cess, such as sour water recovered from the coker
fractionator, or other fluids, can be used to reduce
the partial pressure of the oil in the coke drum and
thereby achieve decreased coke vields. Another
advantage is that heat available within the delayed
coking process, which is of low vaiue otherwise, is
used to preheat the fluids to be used in the coke
drum.

Another consequential advantage of this inven-
tion is that a lower than normal coker furnace outlet
temperatures can be used by introducing super-
heated fluid into the coke drum, the superheated
fluid obtained by passing the fluid “through the
coker furnace. '

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schemaitic flowsheet illustrating
the basic method of the invention.

Figures 2-6 are schematic flowsheets illus-
trating preferred embodiments of the basic method
of the invention.
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DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1, fresh coker feedstock,
which can be preheated from a means not shown,
is introduced into the bottom of the coker frac-
tionator through line 1.

The invention is particularly useful when oils
having an AP! gravity of about 15 degrees or
heavier are coked. Typical feedstocks to which the
invention is especially useful include vacuum resi-
dues, asphalts and coal tar pitiches.

Feed which has been stored in the coker frac-
tionator is withdrawn via line 3 and fed into the
coker furnace where the oil is heated to coking
temperature.

Generally, the coker furnace will operate at a
temperature ranging from about 475°C to about
525°C and a pressure of about 15 to about 75
psig. Preferably the temperature will range from
about 490°C to about 510°C and the pressure will
range from about 20 to about 50 psig.

The oil is then transferred via transfer line 5 to
one of several coke drums 6 and 7, where the oil is
coked.

The coke drums are maintained at a coking
temperature generally ranging from about 415°C to
about 470°C and a pressure from about 10 psig to
about 35 psig. The temperature and pressure
preferrably range from about 435°C to about 455
and about 15 psig to about 25 psig, respectively.

More than one coke drum is used so that when
one of the coke drums is full of solid coke, the feed
can be switched to another drum. The full drum is
then cooled and emptied by conventional methods.

Vapors leaving the coke drums via line 8 are
returned to the fractionator. These vapors are frac-
tionated to produce desired products including
heavy coker gas oil, light coker gas oil, overhead
naphtha and overhead gases. Overhead gases are
recovered through line 10, heat exchanger 12,
knock-out drum 14 and line 15. Coker naphtha is
recovered through lines 16 and 17. Light coker gas
oil is recovered through line 18. Heavy coker gas
oil is recovered through line 20 and sour water is
recovered through line 11.

According to this invention, as generally shown
in Figure 1, low pressure steam or heated fluid is
introduced via line 9, into transfer line 5 and/or
directly into coke drums 6 and 7 through lines 21
and 22.

The heated fluid introduced into the coke
drums to lower the effective pressure of the oil can
be generally be any fluid, including water, sour
water, steam, gases, naphtha, or other material
which can be vaporized by low level heat. Prefer-
ably, the fluid is a gas at 60°F and atmospheric
pressure. Most preferably, the fluid is water, sour
water, naphtha or steam.
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The fluid is preferably heated according to the
invention using low level heat from the coker frac-
tionator. This can’ be accomplished through con-
ventional heat exchange processes known in the
art.

The fluid is generally heated so that it will not
adversely lower the temperature of the coke drums.
Generally, this temperature ranges from about
415°C to about 535°C and preferably from about
480°C to about 510°C. Alternatively, heated fluid
product of the fractionator can be used directly.
The fluid can also be superheated by being passed
through the coker furnace.

Generally, the amount of the fluid introduced
into the coke drums depends upon the type of fluid
and the processing conditions. Preferably, the
amount of fiuid introduced into the drum ranges
from about 0.2 Ibmols/bbl of fresh feed to about 5.0
Ibmols/bbl of fresh feed.

In a preferred embodiment of the invention,
shown in Figure 2, sour water, recovered from the
fractionator, through lines 10, 11 and 23, is heated
using reflux from line 13 and then introduced
through line 9 into transfer line 5 and/or directly
into coke drums 6 and 7 through lines 21 and 22.

In another preferred embodiment of the inven-
tion, shown in Figure 3, sour water from line 23 is
converted to steam using column 24 with heat from
reflux line 13, which exchanges with recycle in line
26.

In yet another embodiment, shown in Figure 4,
the steam from column 24 can be superheated by
passing it through line 25 and the coker furnace.
The superheated steam allows for the use of a
lower outlet temperature from the coker furnace for
the oil transfered via line 5.

Figure 5 demonstrates the use of other fluids,
such as naphtha, which is withdrawn from the frac-
tionator through lines 10, 16, 17, 23, and 9.

Other embodiments are included within the
scope of this invention and this invention is not
intended to be limited by the foregoing description
but only by the following claims.

Claims

1. A method for reducing coke formation in a
delayed coking process carried out in a coker unit
comprised of a coker furnace, a coke drum and a
coker fractionator, wherein heavy oil is heated to
coking temperature in said furnace and then
passed to said coke drum where coke and over-
head vapors are formed, and wherein said over-
head vapors are passed to said fractionator, said
method comprising introducing into the coke drum
a fluid in an amount sufficient to lower the partial
pressure of the heavy oil in said coke drum.
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2. The method according to claim 1 where said
fluid is heated with heat recovered from the coking
process.

3. The method according to claim 2 where said
fluid is sour water recovered from said fractionator. 5

4. The method according to claim 3 where said
sour water is converted to steam in a stripping
tower.

5. The method according fo claim 4 where said
steam is superheated by being passed through 70
said coker furnace.

6. The method according to claim 1 where said
fluid is naphtha recovered from said fractionator.

7. The method according to claim 1 where said
fluid is steam. 15

8. The method according to claim 1 where said
fluid is a gas at 60°F and atmospheric pressure.

9. The method according to claim 1 where said
fluid is infroduced in an amount ranging from 0.2
Ibmols/bbl to about 10 lbmols/bbl. 20

25

30

35

45

50

&85



0 250 136

ey

e omee F

IS

e s T
3

e A
: N

0334 ¥N0)

W

e
¥nos

TR
NIN0D ANVIH

I

¢

aind Q31V3H Yo Wy3Ls
JYNSSIUd -M01

0 SVOUIN0 LA

1
DY =
N "o
$3I5V9 0l

6
4
/ 23— 12
e )
] TG
Y () VNN
43409
8— 1 /ﬁ
o~
. ——SHNYA :
J\ 40 ;914
OvNOILOVES L
43409



[N

0 250 136

0334 ¥3¥09

y
A Fn
1@ FmN I 4 3/
l‘ A '4
YILVM
¥n0S -
m.l
o
- ) acN N Af ¢ )
0 SV9 ) o 1 L
¥IN0D AAVIH _ .._WT
£ \ () 2DVNNS
ol (8 ¥3%09
=710 SVOYuIN0) 1HOM _cf g I 3
Ly ~—SHNYa .
/ IN0) c 9/
G T
B I HOLVNOLLOVY
¥IN0)




0 250 136

S

o e,

B T T A

- merean a e

PR

I

0334 ¥3Mn0d

(o
. H31VA ¥N0S G3ddIMLS =
g2 92
] ]
¥ILVM _ | m L —p2
¥Nos -— 'y
T—6
= | 1 12
BRI » -~ ¥ 7 G
¥INOD AAVIH |
£ () 3)VNYN4
¥3%09
8— ]9
L /Vm..__.s
— J\ M09 £ 9/4
S ol ¥OLVNOILOVYS
4309



0 250 136

NS vt w00 § o st o B,

Y31VM 4N0S (3dd1uls

0334 4M0d

“

g

YILVA |
- ¥N0S

e
92

e

)

SY9
ynos

——

M0 V9
¥IN0D AAVIH

|

R

0 SVO1UIN0D THII

Q=-—

S38V0

0l

6

1

I\

—a/T\

£

HOLVNOILOVY

-

{P/%

)_1\7'

8~ L

| SHNYQ

§
—(_/~

43nod

N

J)VNUM
43%0d

M09 r 9/4



0 250 136

R R

B

(333 430l

i ¢
mNWJ‘ J \Q\ -
- V
Y3LVA 6
¥nos 'O
A~
- y *cN A’ 4 Y n
TR _ \g
YN0 AAVIH 22 T4
g 39VNYN4
¥3N%0)
8~ 9
Y /Vﬂsg
M09 S 9/
C u,.s 2l /
N YOLVNOI LOVY4
S35% " ¥noo



	bibliography
	description
	claims
	drawings

