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Brief Summary of the Invention

At least one embodiment of the invention is directed towards a method for
,  removing sulfides from viscous petroleum streams such as asphalt, crude oil, and oil slurry. The
method comprises the step of adding to the stream an effective amount of a zinc octoate, wherein
the molar ratio of zinc complexed with octanoic acid is not 1:2. The zinc octoate may be an oxo
zine octoate and it may be a tetranuclear oxo zinc octoate. The molar ratio of zinc to octanoic

acid may be greater than 1:2. The zinc octoate may be added in a fluid with a viscosity less than
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FIG. 1 is a graph showing the viscosity of various zinc octoates as hydrogen
sulfide scavengers. The lower the viscosity of the material the casier it is to add and disperse into
the asphalt
Detailed Description of the Invention

Zinc octoate is an 8-carbon carboxylic acid (specifically 2 ethyl hexanoic acid) in
which a zinc ion coordinates with the oxygen atoms of the acid. Because zinc has a -+2 charge
and carboxylic acid has a—1 charge, it was previously assumed that all zinc octoates must have a
1:2 ratio of zinc moieties to carboxylic acid. As represemted in FIG. 1, these 1:2 zinc octoates,
tend to polymerize and form highly viscous materials, which makes their practical usefulness as a
hydrogen sulfide scavenger very limited.

In at least one embodiment a zinc octoate is used which has a non 1:2 acid to zinc

ratio. In an oxo zinc carboxylate, one or more oxygen atoms are bonded with two or more zinc

atoms and the formed oxo-zinc group is the zinc species that becomes complexed with the



Test Addi ti veAdditive Treat i nNoWth No.DescriptionAsphalt (ppm Treatnent
Treatnment 15.5% 1 ron Oct oat e9945003250 2 5.5% |1 ron Oct oat e30145002700 3
5.5% | r onVORPHABEB 23500426 4 5.5% | ron Oct oat e17693500R6TABH0HO0Lt oat e
5 tetrameric conpl ex10045002250 17% Zi nc Cctoate 6tetranneric

conpl ex29145001100 17% Zinc Octoate 7 tetranmeric conpl ex541350075 17% Zi nc

Cct oat e
carbonyl group of the carboxylic acid. In at least one embodiment the oxo-zinc group is a

tetramulcear oxo-zinc in which four zinc atoms are bonded with one oxygen group and forms a
2:3 ratio of zinc to carboxylic acid.

In one embodiment, the ratio of zinc to carboxylic acid ratio ranges from 1.97:3
10 2.1:3.

This ratio facilitates the reaction of all of the zinc and prevents the appearance of
haze, which is indicative of residual unreacted zinc oxide. |

The use of these non 1:2 ratio zinc octoates imparts a number of advantages.
Firstly the resulting octoate has more zinc atoms to be present per mol of octoate. Because the
zinc atoms are the primary impetus of removing the sulfides, concentrating more zinc per mol
increases the effectiveness of the octoate. Secondly as shown in FIG. 1, non 1:2 ratio zinc
octoates have lower viscosities than 1:2 octoates Tesulting in an octoate which is more applicable
and which can have a concentration that is more effective than more viscous zinc octoates. The
lower viscosity is quite an unexpected result as one would think that a complex that binds more
molecules together would have a higher viscosity, yet the test results demonstrate that when in
this 2:3 ratio a lower viscosity results. FIG. 1 illustrates this reduced viscosity relative to
temperature for the tetra oxo and polymer forms of zinc octoate prepared in an aromatic solvent.

The chemical structure of tetranuclear 0xo zinc octoate is:

#-ZngO-p-(02CsHis)s

EXAMPLES
The foregoing may be better understood by reference to the following
example, which is presented for purposes of illustration and is not intended to limit the

scope of the invention.



8 tetrameric conpl ex695350030 17% Zinc Cctoate 9 tetraneric
conpl ex174435000 17% Zinc Cctoate 10 tetraneric conpl ex988500010 13% Zi nc

Oct oat e MYORBIYIEEP c conpl ex996500030 6. 5% Zi nc Cct oat e PE3/US8¢1010400¢
conpl ex9795000775 TABLE |1  PCT/ US2010/ 060000

A number of samples were prepared in the same aromatic solvent. The

“various samples were tested for vapor space H,S levels using Draeger Tubes. Table I
illustrates the sample’s effectiveness after heating for 2 hours at temperatures of 315 -
325 °F. Table Il illustrates that the inventive composition is highly effective even after

shorter time periods.
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TABLE |
H28 Level {(ppm}
Test Additive Additive Treat in No With
No. Description Asphalt (ppm) Treatment Treatment

1 5.5% Iron Octoate 99 4500 3250

2 5.5% Iron Octoate 301 4500 2700

3  5.5% lron Octoate 702 3500 425

4  5.5% Iron Octoate 1769 3500 40
17% Zinc Octoate

5 tetrameric complex 100 4500 2250
17% Zinc Octoate

6 tetrameric complex 291 4500 1100
17% Zinc Octoate

7  tetrameric complex 541 3500 75
17% Zinc Octoate

8 tetrameric complex 695 3500 30
17% Zinc Octoate

g tetrameric complex 1744 3500 0
17% Zinc Octoate

10 tetrameric complex 988 5000 10
13% Zinc Octoate

11 polymeric complex 996 5000 30
6.5% Zinc QOctoate

12 polymeric complex 979 5000 775



5000 100 998 30 m n 6000 35 991 2 hours 5000 20 994 4 hours 6000

WO 2011/081860 PCT/US2010/060000
TABLE Il
H2S Level (ppm)
Test Additive Additive Treat in No With
No. Description Asphalt {ppm} Time Treatment Treatment
17% Zinc Octoate
1 tetrameric complex 1013 1 min 5000 100
17% Zinc Octoate
2  tetrameric complex 998 30 min 5000 35
17% Zinc Octoate
3 tetrameric complex 991 2 hours 5000 20
17% Zinc Octoate
4  tetrameric complex 994 4 hours 5000 5

While this invention may be embodied in many different forms, there are shown in
the drawings and described in detail herein specific preferred embodiments of the invention. The
present disclosure is an exemplification of the principles of the invention and is not intended to
limit the invention to the particular embodiments illustrated. All patents, patent applications,
scientific papers, and any other referenced materials mentioned herein are incorporated by
reference in their entirety. Furthermore, the invention encompasses any possible combination of
some or all of the various embodiments described herein and incorporated herein.

The above disclosure is intended to be illustrative and not exhaustive. This
description will suggest many variations and altematives to one of ordinary skill in this art. All
these alternatives and variations are intended to be included within the scope of the claims where
the term "comprising" means "including, but not limited to". Those familiar with the art may
recognize other equivalents to the specific embodiments described herein which equivalents are
also intended to be encompassed by the claims.

All ranges and parameters disclosed herein are understood to encompass any and
all subranges subsumed therein, and every number between the endpoints. For example, a stated

range of “1 to 10” should be considered to include any and all subranges between (and inclusive
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Claims 1. A method renoving sulfides from petrol eum streans, the nethod
conprising the step of adding to the organic liquid an effective anount of
a zinc ocVO2H/084#e8rein the nolar ratio of zinc conpl ex®§THSEHIGEWENoi ¢
acidis not 1:2. 2. The nethod of claim1l wherein the zinc octoate is an
0X0 zinc oetoate. 3. The nethod of claim1 wherein the zinc octoate is
tetranucl ear oxo zinc octoate. 4. The nethod of claim1 in which the nol ar
rati o of C}ME to octanoic acid is greater than 1:2. 5. The method of claim
1 in which the zinc octoate i.s added in a fluid _and the viscosity offthe
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slurry, and any conbi nation thereof. 7. The nethod of claim21 in which the
nmol ar r atbmpletedavittcoctanopatidnoid 12cid is 2.1:3. 8. The nethod of claim1 in
which the nolar ratio of zinc to octanoic acid is 1.97:3. 9. The nmethod of
claimil ip Whirkmbthed ofdlan 1retickan o ziticctotte isomteanaing ogtodtd. is from 2. 1: 3 to
1.97:3. 10. The nethod of claim1 in which the dosage of zinc octoate added
to the opgani ¢hd meibdlof Baitn! [0Meleih the 200@cippiNs tdtanudls o tinodeiodtecl aim 1 in
whi ch the added zinc oetoate reduces at |east 50% of the sulfides. 12. The
met hod of, cl airfy Jeinha $UGR LRI R6kOALS of Sind@dedndinadd lsppeawr saasi ty
fluid and zinc netal content conprises between 5% and 20% by wei ght of the
fluid.

1:2.

5. The method of claim 1 in which the zinc octoate is added in a fluid and the viscosity of

the fluid is less than the viscosity of a similar fluid with a 1:2 molar ratio of zinc to octanocic acid.

6. The method of claim 1 wherein the petroleum stream is one selected from the list

consisting of: asphalt, crude oil, oil shurry, and any combination thereof.

7. The method of claim 1 in which the molar ratio of zinc to octanoic acid is 2.1:3.

8. The method of claim 1 in which the molar ratio of zinc to octanoic acid is 1.97:3.

9. The method of claim 1 in which the molar ratio of zinc to octanoic acid is from 2.1:3 to
1.97:3.

10.  The method of claim 1 in which the dosage of zinc octoate added to the organic liquid is
from 1 to 2000 ppm.

11.  The method of claim 1 in which the added zinc octoate reduces at least 50% of the
sulfides.

12.  The method of claim 1 in which the zinc octoate is added in a low viscosity fluid and zinc

metal content comprises between 5% and 20% by weight of the fluid.



