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TECHNICAL FIELD

THIS INVENTION relates to the use, transport, storage,
recovery and re-use of chemical compounds. In
5 particular, the invention is @irected to a method for
reversibly transforming organic compounds into a phase
more suitable for subsequent handling but from which the
original organic compounds can be readily recovered.

The invention 1is particularly suited £for, but not
10 limited to, the recovery and re-use of 1liquid
hydrocarbons, either naturally occurring or synthetic,
and/or their derivatives and it 1is expected to be
especially useful in the recovery of hydrocarbons from

an oil spill.

15 BACKGROUND ART

In recent times, the non-availability of an efficient
method of reclaiming crude oil accidentally spilled from
ocean tankers and the 1like has become very apparent.
The "Exxon Valdez" disaster, in which 40 million litres

20 of crude oil were released into the ocean, and the more
recent "Mega Borg" disaster wherein in excess of 11
million litres were similarly spilled, illustrate the
magnitude of the problem. In the case of the "Exxon
Valdez", in addition to the financial loss from the lost

25 production from the crude oil, the owners of the tanker
spent more than $US2 billion in an attempt to clean up
the spill and were also expected to be fined at least
$US1.5 billion in penalties. . ;

Current methods of attempting to clean up such spills
30 include (1) the use of oil-skimming boats and
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stances. Table 3 denonstrates the applica- marked inhibition of V.f. &~
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thus continues for many years afterwards.

Further, the more common chemical dispersion method is
to use detergents which do not remove the offending
spill but simply diminute the o0il, making it seemingly
less obvious and 1less 1insidious to the environment,
which is not the true situation as damage to the
environment still occurs. Also, the introduction of
excessive quantities of detergents to a particular area
is damaging in itself to the environment.

Another area where control of compounds, particularly
ligquid organic compounds, is required is the disposal
and safe storage of toxic waste. At present, such toxic
waste 1s usually contained in receptacles which are
buried in the ground. However, receptacles are known to
crack, rust or otherwise leak, thus allowing seepage of
dangerous chemicals into the environment.

"An oil-well fire is yet another example of where control

25

30

of an organic compound, in this case Dburning
hydrocarbons, 1is extremely difficult with some fires
taking many months to extinguish. The main problem is
the intense heat associated with such a fire causing
ready re-ignition of the remaining o©il and thus
associated volatile components. '

Prior art approaches to overcome such problems include
applyving refrigerants such as solid or liquid carbon
dioxide and liquid nitrogen to oil spills on water for
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the addition of zinc oxide, as an aqueous oxide has been worked out, in

which field 20 suspensi on, subsequent to the centrifuging latex is
amoni ated to 0.3 per cent, and 85 oper ati on.
zinc oxide is added as suspension bef ore This reagent is very

effective with both centrifuging. The_latex is then allowed to
hi gh and | ow concentrati ons of anm)nia3 stand, preferably overnight,

before com and has one_ of. the abj.e s sho by nC|ng t he
centrif ugi ng?BperREFBRSSni 8% elther i & dr}Yng\I?‘ n%xaﬁ%ff oft

renoves noshaniptbetingolitbl morvementom 90 |t should be
recorded, however, that pounds present. The anmonia content of

latices matured in the presence of zinc oxide the concentrate is then
adj ust ed t o¥ehe otther prior f axf tmeubvoésopcmphaaecaapzslmg i sicdd.dhi gh

quired amuygl.gpdaie dgsi'ad<BRE OTLEif0ea 1iqufdOUghdidalBustrial

use. The a rtron o anDun s of a“stabilising agent
is thered Matppigdsa §aven iinciaxied 6 slerdwst r BEWSPEBEr, eXpande

perlite and a number of polymers of various compositions

and configurations.

With regard to the prior use of polymers, it has been
recognised that a number of hydrocarbon polymers affect

10 the viscosity characteristics of the hydrocarbon liquid
in which they are dissolved. Dependent upon polymer
concentration, the viscosity of the ligquid can be varied
from reducing viscosity to increasing viscosity to a
rubbery semi~seclid or solid.

15 However, it is recognised that relatively high molecular
weight polymers dissolve very slowly and prior art
approaches include contacting the polymer with the
hydrocarbon at ambient to relatively elevated
temperatures. Because many of the rubbery polymeric

20. materials are relatively soft and resilient, they are
extremely difficult and often impossible to comminute.

Nevertheless, prior art advances in this technology
include US Patent No 4,420,400, which describes a
process for bodying a ligquid hydrocarbon by dissolving
25 sufficient polymer therein to substantially increase its
effective viscosity and thereby converting the liquid to
a semi-solid gel or to a rubbery solid. Successful
practice of this process requires that the polymer be
cryogenically comminuted and applied to the hydrocarbon
30 in association with a c¢ryogenic refrigerant. The
comminution problem 1is overcome by cryogenically
cooling a polvmer slab which is then cut into smaller
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fore required to bring properties into line the inhibition of v.f.a.

Jormation obtained. with industrial requirenents. It is essential
To denonstrate the application of the to use stabilisers which do
not interfere with principle herein claimed to the preparation t he
subsequent use of the latex as a raw qf |atex concentrates suitable for

I ndustri al 35 materials for the nuf acture of rubber wuse, the

foll owi ng exa Ies are glve % 0 articles. Such materials are
long chain ¥ m? A 3ﬂ§FEe group °5ci885YWﬁthe36?es8§t fork,

| auric ad(kématlveEyehdghammdenuﬁ&wnWeggBtB pér losst ain 000,000, been

| argel y enpl oyed, but others, such as nonia (by weight) was centrifuged in
t he oleic, linoleic, linolenic, nyristic, are equally wusual manner
to give a cbtm’cemaalenal a@atent 4Bpplicablien QNT-er RELEUE8h< 0RRB8h are

al so prox'@@% Eﬁ‘e r%&llbthb% COQE égﬁ glomer‘éfcﬁr%%o' ve
conprise su ona ed deter en contai ni ng a 5 r cent a ni a.
such as ’iuraa@;\/ ¥apidi¢isse mmapéatmuéate PCPF‘IEméﬁTTﬁﬁTﬂaoééﬁﬁ-@ﬁﬁ Rds t hen
adJUStedilbhllllng the polyvmer to a temperature below its glass
transition temperature using an inert cryogenic
refrigerant and comminuting the chilled and brittle
polymer to form particles thereof. The polymer
10 particles are maintained at a temperature below the
glass transition temperature of the polymer and are
mixed with a finely divided, solid coating agent. The
coating agent must be a solid, must be non-reactive
toward the polymer and must have a median particle
15 diameter less than one tenth the median diameter of the
polymer particles. The coating agent particles and the
polymer particles are physically admixed while warming
the mixture +to and above the glass +transition
temperature of the polymer resulting in the coating
20 agent forming a multi-layered shell around each polymer
particle.

However, these approaches to o0il-spill control have
significant disadvantages including complex reaction
conditions, 1long dissolution times, low temperatures

25 required, storage of eomponents in pressure vessels
prior to use and consequent increased transportation
costs.

DISCLOSURE OF THE INVENTION

It is a general object of the present invention to
30 overcome, or at least ameliorate, one or more of the
above problems and to provide a method which is not only
suitable for the use, transport, storage, recovery and
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O the substances tried for reducing v.f.a. 0.2 per cent and the follow ng

mterials formation in | atex concentrates, it wll be added:-
seen fromthe foregoing that zinc oxide is Per cent (by
wei ght) 110 of the nost effective. OMng to its com Lauric aci d*

0. 03 paratively | ow cost and ease of handling it
N@rcaptobenzthlazole 0. 05 has5been studi ed nore extensively than
t he Zi nce 05 ot her. possible reagents. ~Zinc oxide is
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when conpoupdgdiB¥ a | @4edhi®- end ¥roduct which can be de%her
consuners wth a range of materials for the [err] Added as sper I on
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oxide ... products,58f signili¢cameuebmaddedails vadwal.ly bet ween 1% Gum
acaci a . : 0.4 and 5% by wei ght cal cul ated on the rubber
PotaSS|un1hydrOX|de ... 0.2

5 The present inventor has discovered that, 1if a
hydrocarbon(s) is contacted with one or more particular
reagents, an absorbent can be produced which absorbs
substantially all of the hydrocarbon{s) to form a
product whose elasticity can readily be controlled from

10 elastic, through viscous 1liquid to plastic or brittle
solid in an efficient and rapid manner and,
importantly, from which the original hydrocarbon can be

readily recovered.

Thus, according to the present invention, there is
15 provided a method for the reversible transformation of a
hydrocarbon or derivative thereof salid method

comprising:

(a) contacting said hydrocarbon or derivative
thereof with a first reagent; and
20
{b) subsequently contacting the resultant mixture
with at least one second reagent;

such that substantially all of said hydrocarbon or
derivative and said first and said second reagents

25 are converted to a homogenous product of a pre-~
defined elasticity which can be controlled by the
choice of said first and second reagents.

Although the hydrocarbons used in the present invention
are usually liquid, this is not considered to be a
30 requisite for the success of the invention. The
hydrocarbon may be a solid, 11qu1d or a gas dissolved or
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55 content of the latex. Such latex tends to \Water - - 49. 4
120 t hi cken on storage and cannot- be kept for The

mer capt obenzt hi azole is added to the | ong periods. In our process
the zinc oxide latex as a 50% dispersion after ball-mlling IS
added to the latex within a day or two_of for 24 hours, the dispersion
bei ng made up obtaining it froﬁlthe tree, at a tinme when as

Ner capt opensEAPEZS o & SUEpyBEeS ARGGLAP e Ridkocardon, PAY B8 in the
manuf act uresoiubleuospexrm}fubm 1D wadieom reettthdugle dt- is concedasﬂbber
articles. ToRa @MW OLegilesOdAE onBaRALARILNE Y4 PBERALESS nizal Ui On

in Ichis a 0es not excee parts.
i s insufficfBAt insodydde till vkatrhg | Rrafssred hYéS°@B§hﬂ@$\Mﬂﬁiﬂ@ﬁe ot her

preservagi vgrapesifi gdero1BaRl shaked TnadeiMar kincluding ¥R osene,
petroleum, crude oil; aromatic compounds, for example,
toluene; ketones such as metyl iso-butyl ketohe; natural
and refined animal, mineral and vegetable oils, for
example, sunflower oil. '

10 Preferably, said first reagent 1is an organic or
inorganic acid, salt or base which is insoluble in
water but soluble in said hydrocarbon or derivative
thereof.

More preferably, said organic acid is a fatty acid, for
15 example, selected from the group comprising stearic,
oleic, palmitic and levulinic acids and similar.

The preferred choice for said second reagent depends on
the end product required; if a granular product is
required, the preferred second reagent is an alkali; if

20 a semi-elastic product 1is reguired, the preferred
second reagent is a latex or elastomer solution; if a
more elastic product is required, the latex or elastomer
solution is followed by the addition of an aqueous
acetate solution.

25 The more preferred said second reagent includes - as the
alkali - ammonia, sodium hydroxide, sodium carbonate or
bicarbonate or organic alkaline reagents; ~ as the Latex
- the commercially available product of the same name
comprising about 60% Latex in an agqueous base at a pH of

30 approximately 10; - as the acetate - any organic or
metal acetate, suitable examples including ammonium
acetate and zinc acetate.
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4 861, 940 The concentrate thus

prepared renai ned Exanpl e 9. sweet and in good condition
t hroughout the A concentrate was prepared in the usual period of
observation, i.e. for about six way, the additives being as follows: -
nont hs. 7 Per cent ( by
wei ght) 45

It will be well known that hydrocarbon-based products
form a large part of today's commercial world and it is
envisaged that the present invention will be useful in a
number of areas. In particular, but not limited to, the

5 range of purposes for which the present invention could
be useful include:

(a) The manufacture of a range of solid or viscous
liguid compounds which are of use in the production
of various plastic materials which are now used in

10 the manufacture of a multitude of items in common
| use today.

(b) The production of a suitable, convenient, and safe
method for the storage and/or transport of
veolatile, unstable, environmentally sensitive or

15 " toxic hydrocarbons.

{c) A means for the eifective "mopping up" of liquid
hydrocarbon compounds.

(d) A means of sealing leaking or damaged containers of
liquid hydrocarbon compounds.

20 (e) A means of converting wvolatile liquid hydrocarbons
to less volatile and thus more manageable
compounds.

One application of this embodiment is the
preparation of a solid fuel.

25 In this embodiment, it should be possible to
control the direct release of gaseous hydrocarbon
thus eliminating, £for example, the traditional
carburettor necessary to vaporise conventional
liquid hydrocarbon fuel.
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5 Mechanical stability (AS.T.M) results Anmoni a 0.2
were as follows: - Sodlunlpentachlorphenate 0.1
Days after Mechani cal stability Lauric acid Cee 0. 05
preparation. (seconds) Zi nc oxide ... : 0. 05
10 150 The concentrate thus prepared was sweet
50 10 30 780 8 and has renai ned in good

condition for

A similar pfépar &t MsFhshtaf n%ﬂ@rﬁaién%the VPo@Eﬁ’é&lté’aIOfstaaH?a}r?qei/ Qesul ts

are as fol -
dat a:
15 Days after

over

| QWigiid dmeiveidcdigiptdhi azol e showed the fol - | ows:

Days after Mechani cal stab
Mechani cal stability preparation.

(A.S. T.M) S$ejdonds. method prfparainverting liquidedgdicarbons to

1310

10

15

20

25

(h)

(1)

brittle solids and, if required, converting the
brittle solids to less brittle and/or plastic or
elastic compounds.

A method to facilitate the salvage of 1liquid
petroleum or other 1liquid hydrocarbons spilled or
accidentally discharged over land or water, thus
greatly reducing the environment impact and damage
caused by such a spillage.

Preferably, in this embodiment of the invention,
the hydrocarbon is modified to produce an elastic
compound which can be readily retrieved from a
body of water by any number of suitable methods.
These methods include towing, pushing or skimming
the elastic material from the surface of the water
or by using spiked rollers connected between two
vessels which, on rotation, can roll up the elastic
material.

A modification to this embodiment is to treat only
the perimeter of an o0il spill to produce a
containment barrier for the remaining, untreated
hydrocarbon, thus eliminating the need for
artificial booms, barriers and the like.

A system to be carried on vessels or housed on site
to prevent serious o0il or similar spillage or leaks
and to be used in the neutralising and clean-up or
salvage of such leaks or spills.
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The addition of zinc oxide to the preserva-

| at ex was concentrated in the usual tiyve system described in our
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38683/56 (Setal
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necessary for full reservation to be re- of observation i.e. for

si X nont hs.
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duced fromO0.04% to bel ow 0.01% ..
In this embodiment, the first reagent is injected

into the burning well at a suitable location
beneath the flame front and the second reagent then
injected a few metres above the first reagent but
still below the flame front. By suitable selection
of first and second reagents, the resultant

homogenous product can be of candle-like .

consistency which burns at a much lower temperature
than the un-treated oil and which is thus much
easier to extinguish. Fire retardant could also be
used as an additive to further assist in the
quelling of the fire. The retardant could be added
simultaneously with the first and/or second
reagent, or it could be by separate addition
following the first reagent.

Thus, according to another aspect of the present
20 invention, there is provided a methocd of end product

formation, said method comprising:

25

In

addition of a range of suitable materials to produce

{a) reversibly transforming a hydrocarbon or
derivative thereof by the method as defined
above; and

(b) further modifying the resultant product to
produce said end product.

this aspect, further modifying could include the

30 bonding, framework, buovancy, or fire retardant media.

These additional materials may include, but are not
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Mechani cal stability data are as fol - Field atex was treated with 0.3%

am 70 30 lows - noni a and centri fuged
according to standard

practice. The centrifuged |atex was am Conposi tion
moni ated to 0.2% anmoni a by wei ght and treated with 0.01 to 0.03%
sel enium di - Lauric Cycl ohexyl - 1¢&inc Mechani cal net hyl

di t hi ocarbamate, 0.05% |l auric acid 75 Acid benzt hi azyl Xxi de

stability reastamonedm ltw)y at ecanll 0.f¥vdexr 0. 06¥ays, sand, sulipkenam de
(AS.T.M* _zjing ox'ge. 35 et ot £3 f4er. 30 S
The | at ex wﬁgk?ﬁﬁﬁ9£ reESFVgalangragﬁéflClal fibres, hé%aé%lﬁ% é&?
(Seconds) aofitéhing myenits ,sthrhErandecshowriingat ssrengthefid§ and 0. 05

0. 05 69 L QLY A. Nunber and devel opnent of 80
mechani cal gf%ﬁ%?§§§é ?ﬁgﬁFgéults are shown

5 Although not wishing to be limited, it appears as if the
success of the present invention 1is due to the
production of a wvoluminous finely divided absorbent
precipitate after the introduction o©of the second
reagent, the absorbent then readily absorbing the

10 hydrocarbon. Best results are obtained when water is
present in significant excess which may explain the
particular suitability of the present invention to the
recovery of hydrocarbons from an oil spill on water.

DETAILED DESCRIPTION OF THE EMBODIMENTS

15 Preferred embodiments of the present invention will now
be given with reference to the following examples.

EXAMPLE 1

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) in water (10g) and added to a

20 solution of stearic aid (l1g) in crude oil (10g) at
ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to
an elastic solid.

EXAMPLE 2

25 Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (1lg) in water (10g) and added to a
solution of palmitic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, an elastic
product was produced. . e
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0. 05 0. 05 0.10 565 in Table 7. In this table, results
are also gi ven-for- the-sane

| at ex centrifuged and * The nechanical stability is d te m ned_ by
preserved by conventional neans wth 40 the rret hod o WW{H laced
Soci ety for 0.7% amoni a al one. ?i
Materials, A S.T.M D1076-54T. - 11

Table 1 Ef fect of Cupric Chloride on V.F. A No.
Age of EXMMPLENBw i s in presence of follow ng Bacteri ci dal System
| at ex. anounts cupric chloride per cent on | atex.

Days. ) ) ) . Nil ., 0.01 0. 05
0.10 Stearic acid (2g) was mixed with petrcleum benzin (20g).

10

15

20

25

Sodium hydroxide was added sufficient to neutralise the
mixture whereupon a paste rapidly formed containing all
of the benzin. On standing, the benzin volatilised
leaving a small quantity of dry stearate powder.

EXAMPLE 4

Example 3 was repeated Dbut with sodium hydroxide
replaced by either ammonium hydroxide or sodium
bicarbonate.

EXAMPLE 5

Comﬁercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (1lg) in water {(10g) and added to a
solution of stearic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to
an elastic solid. On standing over a long peried, the
benzin evaporated.

EXAMPLE 6

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (lg) in crude oil ({10g) at
ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 7

Stearic acid (2g) was mixed with crude oil (20g).
Sodium hydroxide was added sufficient to neutralise the
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0.2 10 0. 26 0. 04 0.03
Coagul at ed 0.14

0. 03 Ammoni a 0.2 10 0. 23
0. 02 0.03 Ant i biotics 30
0. 04 0. 03 0. 03 12 Ammoni a 0.2)
0. 06 0. 03 0.03 Sul phonam de )

é&%éhre whegéggon the G@%de oil raﬁ%ﬁiyaééigaified in%o
a paste.

EXAMPLE 8

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (1g) in water (10g) and added to a
solution of palmitic acid (lg) in sunflower oil (10g) at
ambienﬁ temperature. After a few seconds, an elastic
product was produced which was readily handled.

EXAMPLE 9

Commercial Latex solution (60% Latex) (2g) -was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (lg) in ether (10g) at ambient
temberature. After a few secondé, an elastic product
was produced.

EXAMPLE 10

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of stearic acid (1lg) in kerosene (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 11

Commexrcial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (l1g) in water (10g) and added to a
solution of palmitic acid (lg) in toluene (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.
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861, 940 Table 2
iEffect of Silver Nitrate on V.F. A No. Age
of V.F.A. No. in presence of follow ng Bactericidal System
| at ex. anounts silver nitrate per cent on latex. 5
Days. Ni | 0.01 0. 05
0.10 13 -
EXAMPLE 12
Commercial Latex solution (60% Latex) (2g) was mixed -
with zinc acetate {(lg) in water (10g) and added to a
solution of palmitic acid (lg) in MIBK (10g) at ambient
5 temperature. After a few seconds, an elastic product
was produced.
EXAMPLE 13
Commercial Latex solution (60% Latex) (2g) was mixed
with magnesium acetate (lg) in water (10g) and added to
10 a solution of stearic acid (1lg) in petroleum benzin
(10g) at ambient temperature. After a few seconds, an
elastic product was produced.
EXAMPLE 14
Commercial Latex solution (60% Latex) (2g) was mixed
15 with sodium acetate (lg) in water (10g) and added to a
solution of oleic acid (1lg) in petroleum benzin (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.
EXAMPLE 15
20 Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate {(1lg) in water (10g) and added to a
solution of palmitic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, an elastic
product was produced.
25 EXAMPLE 16

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (1g) in water (10g) and added to a
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Ammoni a 0.2 10 0. 26 0.14 0.02 0.02

.30 Coagul at ed 0. 20 0.11 0.02 Ammoni a 0.2)

10 0.23 0. 02 0.03 0.02 10 Antibiotics

30 0.35 0. 02 0.03 0. 02 Ammoni a 0.2)

10 0. 30 0. 06 0.03 0.02 Sul phonami de )

30 0. 37 0.12 0.03 1. 05 derivati ves

Ammoni a 0.2 10 . 0.26 - - 0.02 15

Sodi um Pent §0lution %f steaggic acid pggg& in crude oil _(10g) &t 2
chl or phenat gmbiBntO)temper&ure. After a few seconds, -a coherdhtO3
product was produced which subsequently transfoermed to

an elastic solid.

5 EXAMPLE 17

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) in water (10g) and added to a
solution of oleic acid (lg) in crude oil (10g)} at
ambient temperature. After a few seconds, a coherent

10 product was produced which subsequently transformed to
an elastic solid.

EXAMPLE 18

Comﬁercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (1g) in water (10g) and added to a

15 solution of oleic acid (lg) in sunflower oil (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 19

Oleic acid (2g) was mixed with petroleum benzin (20g).

20 Sodium hydroxide was added sufficient to neutralise the
mixture whereupon the benzin rapidly solidified into a
paste.

EXAMPLE 20

Stearic acid (2g) was mixed with petroleum benzin (20g).

25 Sodium hydroxide was added sufficient to neutralise the
mixture whereupon the benzin rapidly solidified into a
paste.
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Tabl e 3
Age of

| at ex.
Days.
Anmoni a

Ef fect of Nickel Chloride

V.F.A. No. in presence of follow ng 20 Bactericidal System
anounts nickel chloride per cent on | atex.

. Ni | 0. 05
0.2) 10 Coagul at ed 0.14 0. 02

Mer capt obenz- ) 25 thiazole 13 0. 05) 30

Coagul at ed

10

15

20

25

0. %E 21 0. 03

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 22

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) and "GUARD" fire extinguisher
powder {(2g) in water (10g) and added to a solution of
stearic acid (lg) in <crude o0il (10g) at ambient
temperature. After a few seconds, an elastic product
was formed. The elastic product melted without igniting
upoh the application of a gas flame.

In all of the above examples, the original hydrocarbons
can readily be recovered by simple evaporation,
distillation or re-dissolution of the homogenous
product. :

In Examples 1 to 21, the homogenous product burnt with a
candle-like flame upon the application of a gas flame.
This candle-like flame could be readily extinguished.

The present invention should be suitable for the rapid
conversion of a wide range of organic compounds into
solid or plasticine-like material. The product of
reaction will not flow and can be stacked, shovelled,
and handled like a solid. The product, however, can be
easily treated to allow the original 1liquid to be
recovered in its original condition.
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Tabl e 4 Ef fect of Sem carbazi de hydrochl oride

Age of V.F.A. No. in presence of follow ng . Bactericidal System

| at ex. anount s Sem car bazi de hydrochl ori de 30

Days. per cent on | atex.

Ni | 0.15 Ammoni a 0. 03) 10 0.19
0.02 Anti biotics ) 3016 0.22 0.16

The invention appears to have significant applications
in the safe transport and storage of dangerous liquids.
The solid medium reduces the chances of cargo shift,
leakage and serious spills from ruptured containers. If
5 such spillages occur then the solid products can be more
readily removed and the valuable 1liquids salvaged.
Inflammable and toxic liguids spills may be prevented
from escaping into the environment, leaking into the
ground water system, or dispersing across lakes, ponds,
10 the sea or other water surfaces.

The rapid conversion of water inscluble or immiscible
organic reagents into a light weight solid form allows
for the application of the invention to the cleén—up of
ligquid hydrocarbon spillages, particularly of crude oil
15 and petroleum products on land or water. The chemical
reaéents may be sprayed from the air or ship onto the
hydrocarbon spill surface, allowed to set over a matter
of minutes and then once solidified the floating solid
mass can be towed, pushed, skimmed or rolled up from the
20 water or land surface for disposal.

It will be appreciated that the above examples have been

given merely to illustrate the present invention and

that modifications and alterations may be made without

departing from the inventive concept as defined in the
25 following claims.

This Sheet Has Been R laced

HIIIIII IIIIII




[err]

10

15

20

25

30

is Sheet Has Been Replaced

The claims defining the invention are as follows:

A method for the reversible transformation of a
hydrocarbon or derivative thereof, said method

comprising:

(a2} contacting said hydrocarbon or derivative
thereof with a first reagent, "said first
reagent comprising an organic or inorganic
acid, salt or base; and

(b) subsequently contacting the resultant - -mixture
with at least one second reagent, said second
reagent comprising an alkali, latex or

elastomer solution;

wherein substantially all of said hydrocarbon or
derivative and said first and second reagents are
converted to a homogenous product of a pre-defined
elasticity which can be controlled by the choice of
said first and second reagents.

A method as defined in Claim 1, wherein after said
contacting with at least one second reagent, a
precipitate is formed which absorbs said
hydrocarbon or derivative thereof to form said
homogenous product.

A method as defined in Claim 1 or Claim 2, wherein
said hydrocarbon or derivative thereof is in
association with a significant excess quantity of

water.

A method as defined in any one of Claims 1 to 3,
wherein said first reagent is an organic acid which
is insoluble in water but soluble in said

hydrocarbon or derivative thereof.

A method as defined in Claim 4, wherein said

organic acid is a fatty acid.
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861, 940 K Ae 6 N
Effect of Zinc Oxide, added before centrifugi ﬁgxs Sheet Has Been Replace k‘
‘Age of V.F. A No. Bact e “\H“‘“ mlﬂmlf g\
| at ex: 5

0. 05 per. cent Days. - zinc oxide

zi nc oxide added.

added to fiedd A method as defined in Claim 5, wherein said fatty
| at ex before

centrifugi ng. acid is selected from the group comprising stearic,

oleic, palmitic and levulinic acid.

7.- A method as defined in any one of Claims 1 to 6,
5 wherein said second reagent is either an alkali or
a latex solution.

8. A method as defined in Claim 7 wherein said latex
solution also includes an organic or metal acetate.

9. A method as defined in Claim 8 wherein said acetate
10 is selected from the group comprising zinc,

magnesium, and sodium acetate.

10. A method as defined in Claim 8 wherein said acetate
is ammonium acetate.

11. A method as defined in Claim 7 wherein said alkali

15 is selected from .the group comprising sodium

hydroxide, sodium ca;bonate,' sodium bicarbonate,

ammonia, ammonium hydroxide and organiec alkaline
reagents.

12. A method of end product £formation, said method
20 comprising:

{(a) reversibly transforming a hydrocarbon or
derivative thereof by the method as defined in
any one of Claims 1 to 11; and

25 (b) further modifying the resultant product to
pfoduce said end product.

13. A method as defined in Claim 12, .Wherein said
further modifying includes adding at least one of
the 'materials from the group comprising coal

30 powder, clays, sand, fire retardants, natural and
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10 Anmoni a 0.2 10 0.03

Ammoni a 0.2) Mer capt obenz-tyis Sheet Has Ben Replaced 10

0.24 0.02 t hi azol e

Anmoni a 0.2) 15 Dichl or n}xyl¥““““| 10

0. 26 0. 06 Ammoni a .

6-Chl oro o-cresol 0.10) 10 19 .28 0. 04

Table 7 Effect of zing oxide gn latex concentrate preserved with | ow
concentrations offk

10

15

20

25

30

14.

15.

l6.

17.

ifoRiial fibres, hardening and softening agents,
fillers, colouring and strengthening and preserving

agents.

A method of sealing a leaking or damaged container
of a 1liquid hydrocarbon, said method comprising
reversibly transforming said hydrocarbon by the
method as defined in any one of Claims 1 to 11
wherein said homogenous product is non-flowing.

A method of salvaging a liquid hydrocarbon from a
body of water, said method comprising:

(a) reversibly transforming said hydrocarbon by
the method as defined in any one of Claims 1
to 11 wherein said homogenous product is

elastic; and

{b) retrieving said homogenous product from said
body of water.

A method of quelling an oil-well fire, said method
comprising reversibly transforming the hydrocarbons
burning in said o0il-well by the method as defined
in any one of Claims 1 to 11 wherein said first
reagent 1s injected into said oil-well at a
suitable location beneath the flame front and
wherein said second reagent is. injected above said
first reagent but before said flame front to
produce said homogenous product.

A method as defined in Claim 16 wherein a fire
retardant is added simultaneously with said first
reagent and/or said second reagent, or wherein a
fire retardant is added by separate addition after
said first reagent.
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and sel eni um di et hyl dit hi ocar bamat e. % Zi ne % Sel eni um

Amoni a % Lauric as Age V. FA. Mechani cal oxide on conpound

‘on anmoni um soap in No. Stability Lat ex. on
Lat ex. Lat ex. on Lat ex. days. (Secs)

Ni | Ni | 0.70 | 10 0.01 210
25 30 0.01
985 18. A homogenous product whenever prepared by a meth®d
0.02 1120 : Ni: Q QF cilai £ 246 . 0. 05
10 0. 01 as88ef1ned 15 any on laims 1

30 0.18 860

90 0.32179. aAl3Rmogenous product as defined in Claim 18 which

is a solid fuel.
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0.02 0.03 0.20 0. 05 10 0.01
' 30
1170 '
0.02 1685 0. 05 0.03 0. 20
0.01 100 21
0.01 850 35
0. 02ABSTRAGCH 0.02 0.01 0. 20
0.01 90
0.01 -,1430 . . - . _
0. 02The ipysntion is dixpged to @Egpethod for Feygrsibly
0. Oltransfo#fdng a HPdrocarbon into a phase more suitable
'8:8%for %égg%quent handling but from which the original
S5 Thydrocarbon can be readily recovered. The hydrocarbon
is contacted with a first reagent ~ which is usually a
fatty acid - and then added to a second reagent - which
is usually a mixture of Latex and an acetate -~ to
produce an absorbent which absorbs the hydrocarbon to
10 form a homogenous product. The elasticity of this
homogenous product can be controlled. This homogenous
product can be readily handled, collected and moved and
the original hydrocarbon can be recovered "by simple
evaporation, distillation or re-dissolution of the
15 homogenous product. The invention is of particular use

in;the recovery of hydrocarbons from an oil spill on
water, for the sealing of leaking or damaged containers
of liquid hydrocarbons, for the preparation of solid
fuels and for the quelling of oil-well fires.
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TECHNICAL FIELD

e

THIS INVENTION relates to the use, transport, storage,
recovery and re-use of chemical compounds. In
particular, thé'invention is directed to a method for
reversibly transforming organic compounds into a phase
more suitable for subsequent handling but from which the
original organic compounds can be readily recovered.

The invention is particularly suited for, but not
limited to, the recovery and re-use of 1liquid
hydrocarbons, either naturally occurring or synthetic,
and/or <their derivatives and it is expected to be
especially useful in the recovery of hydrocarbons £rom
an oil spill.

BACKGROUND ART

In recent times, the non-availability of an efficient
method of reclaiming crude oil accidentally spilled from
ocean tankers and the like has become very apparent.
The "Exxon Valdez" disaster, in which 40 million litres
of crude o©il were released in;o the ocean, and the more
" recent "Mega Borg" disaster wherein in excess of 11
million 1litres were similarly spilled, illustrate the
magnitude of the problem. In the case of the "Exxon
Valdez", in addition to the financial loss from the lost
production from the crude o0il, the owners of the tanker
spent more than $US2 billion in an attempt to clean up
the spill and were also expected to be\flned at least
$US1.5 billion in penaltles.g"' 'f Ao T
Current methods of attempting to clean up such spills
include (1) the - use of oil-skimming boats and
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8 861, 940 process fo t.he

I nhi bition of re- phonam des such as sul phanil am de, ITmS&wa dch
formvolatile fatty acids in phathiazolium sulphaguanldiﬂﬂl ﬂ
preserved rubber |atex from Hevea Brazili- sul phathiazol

sul phaner azi ne as bac- ensis, incluging the step of adding up to
tericide.

containment booms; {2) bombarding the floating oil with
chemical dispersants; and (3) bioremediation, whereby
oil-consuming bacteria are dumped on the oil. However,
none of these current methods are considered
satisfactory as significant quantities of the o0il
spilled cannot seemingly be recovered or dispersed by
any of these methods and pollution of the environment
thus continues for many years afterwards.

Further, the more common chemical dispersion method is
to use detergents which do not remove the offending
spill but simply diminute the oil, making it seemingly
less obvious and 1less insidious to the environment,
which is not the +true situation as damage to the
environment still occurs. Also, the introduction of
excessive quantities of detergents to a particular area
is damaging in itself to the environment.

Another area where control of compounds, particularly
liguid organic compounds, 1is required is the disposal
and safe storage of toxic waste. At present, such toxic
waste 1s usually contained in receptacles which are
buried in the ground. However, receptacles are known to
crack, rust or otherwise leak, thus allowing seepage of
dangerous chemicals into the environment.

"An oil-well fire is yet another example of where control
of an organic compound, in this <case burning
hydrocarbons, 1s extremely difficult with some fires
taking many months to extinguish. The main problem is
the intense heat assoclated with such a fire causing
ready re-ignition of the remaining o0il and thus
associated volagiie components. o

. o 1;'4
Prior art approaches to overcome such problems include
applying refrigerants such as so0lid or 1liquid carbon

dioxide and liguid nitrogen to 0il spills on water for

repiacement sheet
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5 0.2% zinc oxide to the preserved | atex be-

9. A process according to

~any of the pre- 45 fore or imedi ately after concentration. cedi ng
“clains 6-8 wherein there is present 3. A process according to either
of the about 0.1% of one or nore chlorinated preceding clains
wherein zinc oxide phenols or xylenols or their sodiumsalts IS

added as an aqueous suspensi on before 3such as 6-chloro o-cresol,

pentachl orphenol 10 centrifuging in order that any insoluble zinc or
di chl or m xyhenol pagHse er icd deeither

out and

centri fuging. rece

Fnip R4S ﬁ“sc%%g%&to any of the by subsequent

Ing clainms 6-9 wherein there is pre-

scebhdbinilg ar dheenooéd byessett!ing

4. A process according to any of the pre- sent as bactericide about 0.05%

of boric  yetedyifles! %f@of\heéled”n{éﬁld&chéamg%hs%t abpb dyilﬁgd gzmas
amoniumsalt. 15 ity of rﬁgerved lLatex I's en A
process acc®ediatdals an§'°of EE Tl splllgd o L4QHE 1ﬁj‘’%‘3%'&?1?}"c%;{’rﬁ7unt of a

| ong precedb&@rﬂam§ﬂ5H&V&elﬁnéhﬁdedlSsﬂtaﬁentn@wspaper, expanded

perlite and a number of polymers of various compositions
and configurations. '

With regard to the prior use of polymers, it has been
recognised that a number of hydrocarbon polymers affect
the viscosity characteristics of the hydrocarbon liquid
in which they are dissolved. Dependent upon polymer
concentration, the viscosity of the liquid can be varied
from reducing viscosity to increasing viscosity to a
rubbery semi-solid or solid.

However, it is recognised that relatively high molecular
weight polymers dissolve very slowly and prior art
approaches include contacting the polymer with the
hydrocarbon at ambient to relatively elevated
temperatures. Because many of the rubbery polymeric
materials are relatively soft and resilient, ‘they are
extremely difficult and often impossible to comminute.

Nevertheless, prior art advances in this technology
include US Patent No .4,420,400, which describes a
process for bodying a liguid hydrocarbon by dissolving
sufficient polymer therein to substantially increase its
effective viscosity and thereby converting the liquid to
a semi-solid gel or to a rubbery solid. Successful
practice of this process requires that the polymer be
cryogenically comminuted and applied to the hydrocarbon
in association with a cryogenic refrigerant. The
comminution problem is overcome by cryogenically
coollng a polymer slab which is then cut into smaller
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chain fatty acid as stabilising agent. bactericide which is an accel erator

of wvul - 5. A process according to any of the pre- canization such a
mer capt obenzt hi ozol , ceding clainms conprising the steps of am

pi peri di ne pentanethyl ene dithiocarbamate, 20 noniating field latex to

0. 3% addi ng zinc aniline formal dehyde ,condensate, cyclo- 60 oxi de as

an aqueous suspension al l owi ng the hexyl benzthiazyl sul phenani de,

diphenyl bakex to shand,and:Gant GLbUG! naet Opbiigndes ouaal dige

hexanet hyl en fam ne Sire gpr oXi rrat er 60%
sel enium di relagivalyhibdadr mepdeeular t weight, dey rianss £oh0@n® ‘
proportions fromO0.01 to 0.2% 25 6. A process accordlng to the preceding

12. Rubber | atex concentrates when pre- when t he
| at ex has bebRterBayaana tt?@%esépﬁééﬁﬁai’-ﬁg té‘“hnyPG?f/US%éQﬁﬁ?ﬁf uged

to give a cogegptiBbsONtké FregditutiifedENysehBlESnon-agBloneFatehy 60%

dry rubber contenl i 8"§:ssdTvihy Pperes b XeEOPSEIEd! EmposcRhss by
chilling the polymer to a temperature below its glass
transition temperature u51ng an inert cryogenic
refrigerant and comminuting the chilled and brittle
polymer to form particles thereof. The polymer
particles are maintained at a temperature below the
glass transition temperature of the polymer and are
mixed with a finely divided, solid coating agent. The
coating agent must be a solid, must be non-reactive
toward the polymer and must have a median particle
diameter less than one tenth the median diameter of the
polymer particles. The coating agent particles and the
polymer particles are physically admixed while warming
the mixture to and above the glass transition
temperature of the polymer resulting in the coating
agent forming a multi-layered shell around each polymer
particle.

However, these approaches to o0il-spill control have
significant disadvantages including complex reaction
conditions, 1long dissolution times, low temperatures
required, storage of components in pressure vessels
prior to use and consequent increased transportation
costs.

DISCLOSURE OF THE INVENTION

It is a general object of the present invention to
overcome, or at least ameliorate, one or more of the
above problems and to provide a method which is not only
suitable for the use, transport, storage, recovery and
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ammoni a content is adjusted to 0.2% and served and stabilised
substantially as de- 30 wherein there are then added a small pro- scribed.
portion of the order of 0.05% by wei ght of 14. A process for the

i nhibition of re- the zinc oxide, a long chain fatty acid and actions
which formvolatile fatty acids in bacteri ci de.
preserved concentrated | atex from Hevex 7. A process according to
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for Applicants.
The present inventor has discovered that, if a
hydrocarbon(s) is contacted with one or more particular
reagents, an absorbent can be produced which absorbs
substantially all of the hydrocarbon{(s) to form a
product whose elasticity can readily be controlled from
elastic, through viscous 1liquid to plastic or brittle
solid in an efficient and rapid manner and,
importantly, from which the original hydrocarbon can be

readily recovered.

Thug, according to the present invention, there is
provided a method for the reversible transformation of a
hydrocarbon or derivative thereof said method
comprising:

(a) contacting said hydrocarbon or derivative
thereof with a first reagent; and

(b) subsequently contacting the resultant mixture
with at least one second reagent;

such that substantially all of said hydrocarbon or
derivative and said first and said second reagents
are converted to a homogenous product of a pre-
defined elasticity which can be controlled by the
choice of said first and second reagents.

Although the hydrocarbons used in the present invention
are usually 1liquid, this is not considered to be a
requisite for the success of the invention. The
hydrocarbon may be a solid, liquid or a gas dissolved or
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toluene; ketones such as metyl isco-butyl ketone; natural
and refined animal, mineral and. vegetable oils, for
example, sunflower oil.

Preferably, said first reagent 1is an organic or
inorganic acid, salt or base which is insoluble in
water but soluble in said hydrocarbon or derivative
thereof.

More preferably, said organic acid is a fatty acid, for
example, selected from the group comprising stearic,
cleic, palmitic and levulinic acids and similar.

The preferred choice for said second reagent depends on
the end product required; if a granular product is
required, the preferred second reagent 1s an alkali; if
a semi-elastic product is required, the preferred
second reagent 1is a latex or elastomer solution; if a
more elastic product is required, the latex or elastomer
solution is followed by the addition of an agueous
acetate solution.

The more preferred said second reagent includes ~ as the
alkali - ammonia, sodium hydroxide, sodium carbonate or
bicarbonate or organic alkaline reagents; - as the Latex
- the commercially available product of the same name
comprising about 60% Latex in an agqueous base at a pH of
approximately 10; - as the acetate - any organic or
metal acetate, suitable examples including ammonium
acetate and zinc acetate.
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85 Kual a Lunpur, Ml aya: - teria count is |ow throughout

t.he storage This invention relates to the Inhibition of period, but
marked increase in v.f.a. has Vol atile Fatty Acid formation in
preserved occurred. Conconmitant with increased v.f.a. | ati ces.
there is an increase in the KOH Nunber, It has frequently been

observed that increase in electrical cgnductivity, decrease 110 90
powerful bactericides are not adequate in in nechanical stability, etc.
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tericide, and uesterln agent be |nde endent o VI bl e
bacteria, anb® éﬁ% of rposes or whlch the present invention could

be useful include:

(a) The manufacture of a range of solid or viscous
liquid compounds which are of use in the production
of various plastic materials which are now used in
the manufacture of a multitude of items in common
use today.

{b) The production of a suitable, convenient, and safe
method for the storage and/or transport of
volatile, unstable, environmentally sensitive or
toxic hydrocarbons. )

(c) A means for the effective "mopping up" of liquid
hydrocarbon compounds.

(d) A means of sealing leaking or damaged containers of
liquid hydrocarbon compounds.

(e} A means of converting volatile liquid hydrocarbons
to less wvolatile and thus more manageable
compounds.

One application of +this embodiment is the
preparation of a solid fuel.

In this embodiment, it should be possible to
control the direct release of gaseous hydrocarbon
thus eliminating, for example, the traditional
carburettor necessary to vaporise conventional
liquid hydrocarbon fuel.
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861, 940 be produced by enzym c or chem cal pro- Concentrate was
prepared by centrifugi ng 65 cesses. The follow ng data denonstrate
the field latex containing 0.3 per cent ammonia ef fect of
preservative systens applied to por- (by weight). The amoni a content of

t he tions fromthe sane bul k of |atex concen- concentrate was

adjusted to 0.2 per cent, and
8

{f) A method of increasing the viscosity of a range of
ligquid hydrocarbons.

(g) A method of converting liguid hydrocarbons to
brittle solids and, if required, converting the
brittle solids to less brittle and/or plastic or

elastic compounds.

(h) A method to facilitate the salvage of 1liquid
petroleum or other liquid hydrocarbons spilled or
accidentally discharged over land or water, thus
greatly reducing the environment impact and damage
caused by such a spillage.

Preferably, in this embodiment of the invention,
the hydrocarbon is modified to produce an -elastic
compound which can be readily retrieved from a
body of water by any number of suitable methods.
These methods include towing, pushing or skimming
the elastic material from the surface of the water
or by using spiked rollers connected between two
vessels which, on rotation, can roll up the elastic
material.

A modification to this embodiment is to treat only
the perimeter of an o0il spill to produce a
containment barrier for the remaining, untreated
hydrocarbon, thus eliminating the need for
artificial booms, barriers and the like.

(i) A system to be carried on vessels or housed on site
to prevent serious oil or similar spillage or leaks
and to be used in the neutralising and clean-up or
salvage of such leaks or spills.
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5 trate, in which the count of viable bacteria separate portions treated

Wi th antibiotics, is low, but v.f.a. devel opnent is consider-

“sul phonam de derivatives and cupric chlor- 7G

ide, as set out in Table 1. The devel opnent of v.f.a. in
concentrates preserved with 0.2% Age of

Vi abl e amoni a, 0.21% anmoni a togeth8r with anti-

| atex. V.F. A Bacteria biotics and 0.2% anmoni a together with 10
Preservativéi) A mephbpd ob. entrpbnipg. ady phonakhgs IRG§Vatht@s2 is
clearly seen. ﬁétrix to form a foam. I n the presence
of copper chloride, however, ~ the
formation of v.f.a. is markedly inhibited. Anmoni a 0.2 10 0. 29
1. 05x10[ errjx)Aspi fie¥Rbd - §POdicl DENYSE1i0EweDPPELrER and the likeantrol)

| at ex concentrates if not practicable, ow ng Ammoni a

to the readi ness with which copper com 80
In this embodiment, the first reagent is injected

into the burning well at a suitable 1location
beneath the flame front and the second reagent then
injected a few metres above the first reagent but
still below the flame front. By suitable selection
of first and second reagents, the resultant
homogenous product can be of candle-like .
consistency which burns at a much lower temperature
than the un-treated o0il and which is thus much
easier to extinguish. Fire retardant could also be
used as an additive to further assist in the
quelling of the fire. The retardant could be added
simultaneously with the first and/or second
reagent, or it could be by separate addition
following the first reagent.

Thus, according +to another aspect of the present
invention, there 1is provided a method of end product
formation, said method comprising:

(a) reversibly transforming a Thydrocarbon or
derivative thereof by the method as defined
above; and

(b) further modifying the resultant product to
produce said end product.

In this aspect, further modifying could include the
addition of a range of suitable materials to produce
bonding, framework, buoyancy, or fire retardant media.
These additional materials may include, but are not
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(Control) pounds cat al yse oxi dation of the

rubber Ammoni a 0.2) 10 0.24 6

hydr ocarbon. The exanple is included to Anti bi otics )
denonstrate the principle clainmed, viz., the Anmoni a 0.2)
inhibition of v.f.a. formation by enzxﬂ; Sulphonanide ) 10
0. 28 8.2 poi soners. 20

derivat I ves. rest)rlcted Qs gr?pa}loyegogg r’;[ 2'6?51%{19 fo'%am’& ng %x%gpl es

the anti - bi ot e’folTowng: -
It is quite pesarfantshanatvudlbandenktificlibd fibres, haydbsingeasdurce of
enzymes prodygkpgnifg agents, fillers, colggf&&§n1s£98n§€ﬁgﬁing and '

change.
90 prresanyingeagenbServed, however, that Terramycin

4 25 devel opnment of v.f.a. in |nperfectly pre- Aur eonyci n
1

40

Although not wishing to be limited, it appears as if the
success of the present invention is due to the
production of a voluminous fipely divided absorbent
precipitate after the introduction of the second
reagent, the absorbent then readily absorbing the
hydrocarbon. Best results are obtained when water is
present in significant excess which may explain the
particular suitability of the present invention to the
recovery of hydrocarbons from an oil spill on water.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of the present invention will now
be given with reference to the following examples.

EXAMPLE 1

' Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) in water (10g) and added to a
solution of stearic aid (lg) in crude oil (10g) at
ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to
an elastic solid.

EXAMPLE 2

Commercial Latex solution (60% Latex) (2g) was mixed
with 2zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (1lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, an elastic
product was produced.
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served latices can be inhibited by certain Penicillin ... 1
agents. The present invention deals with Ot her conbi nations have been

tried and substances and neans of incorporating them found
effective, such as: 95 in latex, which markedly reduce
v.f.a. p.-p. gy (on latex). 30 devel opnent
and permt the latex to mature Streptonycin ... ... 100

after prepargaiq oya product suitable for Terramycin . ... 10
use by the consumng industry. Aur eonyci n . . 3
Subst ances whi ch have been found effec- Penicillin : 3
100 ﬂéfaﬁ‘n@ alé‘iu by iéﬁgdé!é xﬁtlxé&wfém %btf@iék@ﬁ benZDh pzlwpses of
di spersion cent salts of certain nmetals, such as copper,
silver chl cﬁcrdalamethlr%a@%rrwaﬁhééSﬁét SUtFdeipat to neut’#’o*?ﬁ ckB% . which

are wel | - kngyikeiYe/ 'fhe ¥ét ol Q5pagltecmfp1@ely€rmﬁﬁed°cﬁmtwnﬁng all
ot soners. Tiogne'"BLARERT " Bn” stERGIRG, AN VHURREn"WLLE  1sea

leaving a small quantity of dry stearate powder.
EXAMPLE 4

Example 3 was repeated but with sodium hydroxide
replaced by either ammonium hydroxide or sodium
bicarbonate.

EXAMPLE 5

Comﬁercial Latex solution (60% Latex) {(2g) was mixed
with ammonium acetate (lg) in water {1l0g) and added to a
solution of stearic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to
an elastic solid. On standing over a long period, the
benzin evaporated.

EXAMPLE 6

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (lg) in crude oil (10g) at
ambient temperature. After-a few seconds, an elastic
product was produced.

EXAMPLE 7

Stearic acid (2g) was mixed with crude oil ({20g).
Sodium hydroxide was added sufficient to neutralise the

This Sheet Has Been Replaced This is the reciacement sheet
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in denonstrating the principle clained in For the present exanple and

subsequent 105 this application, viz. the inhibition of v.f.a.

ones, the conbination of sul phonam de 40 formation by-certain enzyne

poi sons, but are derivatives enpl oyed was as foll ows: not

consi dered very suitable for comerci al p.p.m (on

| at ex) . application, copper beqgause of its well- Sul phani | am de
500 known activity as a catal yst of oxidation for

Sul phat hi azghixtare . whdBupon thelB@ude oil rapbily solieifbedngnto high
cost. O her ulghaguanldlne - 50 45 wel | -known enzyne

poi soners sutHP %od- Pht hal yl sul phat hiazole ... 50 I um
fluoride, sem carbazi de hydrochl ori de, Sul phaner azi ne ... ... 50

| odoacetic ' ﬁ% have been found effec- O her conbi nati ons which
have been I ve, but high concentrations have to be found effective
are: 115 enpl oyed, which render their use costly

and Commercial LatRxP Sb1(e0chal@0y Latex) (2g) was mixed
with zinc acetate (lg) in water ({(10g) and added to a
solutlon of palmitic acid (lg) in sunflower oil (10g) at
amblent temperature. After a few seconds, an elastic
product was produced which was readily handled.

EXAMPLE 9

Commercial Latex solution (60% Latex) (Zg)‘was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid {(lg) in ether (10g) at ambient
temberature. After a few seconds, an elastic product
was produced. )

EXAMPLE 10

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of stearic acid (lg) in kerosene {10g) at
ambient temperature. After a few seconds, an elastic

product was produced.
EXAMPLE 11

Commercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (lg) in water (10g) and added to a
solution of palmitic acid (1g) in toluene (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.
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50 undesirable, in that other properties of the Sul phat hi azol i um

500 | atex concentrates may be adversely affected. Sul phapyri di ne
.. 50 A substance whi ch has been found very
Sulphaguanldlne C. 50 effective and reasonably free from
t hese Succi nyl sul phat hi azole ... 5P3 120 defects is zinc
oxi de, which has been used at Pht hal yl sul phat hiazole ... 50 55
concentratio typegn 0.01 and 0.2 per cent and on the | atex
concentrate (welght for weight). p.p.m (on | atex).
The foll ow ng exanpl es denonstrate the Pht hal yl sul phat hi azol e 500

Erz i5nci pl es ia&sﬁinéteelhmt ﬁmé;i:é:he smhftlQ@nOf(60§U|IKH't§E}h)i azQunvas . m_ig,ed 100
o 50 wREh*'2iHt " e aggeiéﬁéng#% yater (10g) agm |6ﬁg§%igka:%g

50 solution Oolfe padmiaficcouied ChdprineMIBK ( hRghi atngmbient
SU|phaneraZOQemperature 50After a few seconds, an elastic product

was produced.
EXAMPLE 13

Commercial Latex solution (60% Latex) (2g) was mixed
with magnesium acetate (1lg) in water (10g) and added to
a solution of stearic acid (lg) in petroleum benzin
(10g) at ambient temperature. After a few seconds, an
elastic product was produced.

EXAMPLE 14

Commercial Latex solution (60% Latex) (2g) was mixed
with sodium acetate (lg) in water (10g) and added to a
solution of oleic acid (l1g) in petroleum benzin (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 15

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) in water (10g) and added to a
solution of palmitic acid (lg) in petroleum benzin (10g)
at ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 16

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (lg) in water (10g) and added to a
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v.f.a. formation in |latex concentrates pre- For dispersion of the

sul phonam de served with | ow ammoni a content is denon- derivatives
‘0. 05 per cent Polyrad P 2000W 130 strated in Table 1
was enpl oyed. 10 861, 940

14

solution of stearic acid (lg) in crude oil (10g) at
ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to

an elastic solid.

EXAMPLE 17

Commercial Latex solution (60%. Latex) {(2g) was mixed
with ammonium acetate {(1g) in water (10g) and added to a
solution of oleic acid (lg) in crude o0il (10g) at
ambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed to

an elastic solid.

EXAMPLE 18

Comhercial Latex solution (60% Latex) (2g) was mixed
with zinc acetate (l1g) in water (10g) and added to a
solution of oleic acid (lg) in sunflower oil (10g) at
ambient temperature. After a few seconds, an elastic

product was produced.

EXAMPLE 19

Oleic acid (2g) was mixed with petroleum benzin (20g).
Sodium hydroxide was added sufficient to neutralise the
mixture whereupon the benzin rapidly solidified into a

paste.
EXAMPLE 20

Stearic acid (2g) was mixed with petroleum benzin (20g).
Sodium hydroxide was added sufficient to neutralise the
mixture whereupon the benzin rapidly solidified into a
paste.
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Exanpl e 2. to the putrefective changes whi ch produce
[n Table 2 data are shown denonstrating volatile fatty acids, in the

comer ci al pro- - the effectiveness of silver nitrate in prevent- -
duction of |atex concentrate. 70 ing the devel opnment of v.f.a. in
| at ex con- Exanpl e 6. centrates of | ow anmoni a content.
The bac- An alternative nmet hod of ut|F|S|ng zinc tericide and enzyne
poi soner meﬁﬁuaﬁﬂﬁf oxi de has been worked out, in which field t he
| atex after centrituging and adjusting the latex is amoniated to 0.3 per
cent, and zinc ammoni a content to 0.2 per cent. oxi de i s added
as suspensi QpiRlrnaicehtby Bolution (eoy suaesh)f Uz éy»hemgr $istaeer
nitrate can ugi ng. The | at ex |s t hen aIIo find

wed
commerci al ¥ catRen ackadeex! %%)ncéﬁ‘- W er‘éBﬁ &FQ’ nF@ﬁF 5 Gt e
commenci ng gfution Jff PAMIBENGII@ | (g ) el mtperetol diingberosin (10g)

centrlfygln%Ggpean4¥1 whi ch rennveéﬁgér a few seconds, an ela;@anple 3.

of the insol
product was produced

EXAMPLE 22

Commercial Latex solution (60% Latex) (2g) was mixed
with ammonium acetate (1g) and "GUARDY fire extinguisher
powder (2g) in water (10g) and added to a solution of
stearic acid (lg) in crude oil (10g) at ambient
temperature. After a few seconds, an elastic product
was formed. The elastic product melted without igniting
upoh the application of a gas flame.

In all of the above examples, the original hydrocarbons
can readily Dbe recove;ed by simple evaporation,
distillation or re-dissolution of the homogenous
product.

In Examples 1 to 21, the homogenous product burnt with a
candle-like flame upon the application of a gas flame.
This candle-like flame could be readily extinguished.

The present invention should be suitable for the rapid
conversion of a wide range of organic compounds into
solid or plasticine-like material. The product of
reaction will not flow and can be stacked, shovelled,
and handled like a solid. The product, however, can be
easily treated to allow the original 1ligquid to be
recovered in its original condition.
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Ni ckel chloride has been found effective The anmobni a content of the

concentrate is 80 in preventing v.f.a. formation in certain in- then
adjusted to the required anmount and the 15 stances. It does not appear
to be so gener- desired bactericide added. al Iy appl.icable as copper
and silver. Data The data given in Table 6 denonstrate the _
denonstrating the application of nickel gage inhibition of v.f.a. formation
obtai ned. given in Table 3. To denonstrate the
application ofrHeheinvention appears to FX98Pk8ghificant applications

e i on

Enzyme. poi sondrs L. To£S X CEBISRRTEARRE SOAEASEo o AR ot i o
been investi gated, sobid oimddimmmoséduces, e énhhawsngoiexaaﬁblez SHEE) ven: -
Fhhi bi 11 on of [SARARE HORerar sy LY drom TyREYFed ABEEY ity 0.3
per cent suge s iild adrerso estouat adheim theblsoldd productsargamile (inre
vei ght) was cepbiifiged i Jdd® and the valuable liguids salvaged.
Inflammable and toxic liquids spills may be prevented
from escaping into the environment, leaking into the
ground water system, or dispersing across lakes, ponds,
the sea or other water surfaces.

The rapid conversion of water insoluble or immiscible
organic reagents into a light weight solid form_allows
for the application of the invention to the clean-up of
ligquid hydrocarbon spillages, particularly of crude oil
and petroleum products on land or water. The chemical
reaéents may be sprayed from the air or ship onto the
hydrocarbon spill surface, allowed to set over a matter
of minutes and then once solidified the floating solid
mass can be towed, pushed, skimmed or rolled up from the
watér or land surface for disposal.

It will be appreciated that the above examples have been
given merely to illustrate the present invention and
that modifications and alterations may be made without
departing from the inventive concept as defined in the
following claims.

This Sheet Has Been Replaced

AW

This is the replacement sheeét

pate: 2 2 NOV 1896



25 Exanpl e 5. usual nann
concentrate of One of the nost effective net ho &hasgeenRe lactedl y
60 per cent dry rubber con- reducing v.f.a. forma::Jr! ﬂlm ted

tent, containing about 0.15 per cent | at ex conc

found to consist anmmonia. The ammni alc70ntent was then 95 I n the
addi tion of zinc oiide, S_an, agueo usted ta OF% 1RELscent and the
fol | owi ng TS HSPLNS | ?Fl%ﬂﬁ% eﬁPV?B PR EHES £igrng. material s

added: operati on.
Per cent (by wei ghk) method fJIpI %héeéi%@zfrshﬁléerata%fsffaeﬁmmom tdf ot h

Lauri c aci d* 0. M/CO centratyi o ammoni a,
Nbrcaptobenzthlazopgdr°carb?P(H?r derlgiﬁbve t % ‘ha %gneﬂ%¥ﬁ$$1 .

obj ecti ons shown byompmsmq‘:q nc oxide ... ... 0.05 35 previous
exanpl es. * Added as 20% sol ution of ammoni um
It should be recorded, however, that latic aur at e. . .

(a)’ contacting said hy rocar on or derivative

thereof with a first reagent, said first
reagent comprising an organic or inorganic
acid, salt or base; and

{b} subsequently contacting the resultant . mixture
with at 1east-one second reagent, said second
reagent comprising an alkali, latex or
elastomer solution;

wherein substantially all of said hydrocarbon or
‘derivative and said first and second reagents are
converted to a homogenous product of a pre-defined
elasticity which can be controlled by the choice of
said first and second reagents.

2. A method as defined in Claim 1, wherein after said
contacting with at least one second reagent, a
precipitate is formed which absorbs said
hydrocarbon or derivative <thereof to form said

homogenous product.

3. A method as defined in Claim 1 or Claim 2, wherein
said hydrocarbon or derivative thereof is in
association with a significant excess quantity of
water. .

4. A method as defined in any one of Claims 1 to 3,
wherein said first feagent is an organic acid which
is insoluble in water but soluble in said
hydrocarbon or derivative thereof.

5. A method as defined in Claim 4, wherein said
organic acid is a fatty acid.

Thie is the replacement sheet
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matured in the presence of zinc oxide fail to Addedha§mﬁn BrwiRe
conprising: - devel op nechanical stabilities hlg

oxi de 50 105 for |ndustr| |t|on
of small Gum acaci a . 104 40 annunts of a stabilising
agent is therefore Pot assi um ... 0.2 reqU|red to bring
propert|e5|éﬂx)| NGehld ﬁ?%ined in Claim &in saigl BdvE rla
requirenents.  "e54%%: P concentrafe t hus Erepar

r emai ned sﬂ&nmd|s%r%elﬁﬁbﬁddﬁrﬂﬁtthﬁtQI@@PeCﬂFPﬁlﬁﬁﬁges e3feey and in
good condi tion thQughouts{heridOand 1evA¥eRtcCRagY. ation processes to
which the period of observation to date (about six 45 | atex may be
submtted. Such naterials are nonths). |l ong chain fatty acids, which

occur naturally a Meeheai eal &éﬁmédtin(/éxﬁr Toﬁé)OEEEUJati_&:s 1 toi®g, | at ex.
In the present work, lauric, §§en Iargely

enpl oyed, but ot H‘Q?%re%%cﬁal%fci??c&\#EErreagenf\‘?e&%n‘?:b‘érl‘egt%l sili

a latex solution.

8. A method as defined in Claim 7 wherein said latex
solution also includes an organic or metal acetate.

9. A method as defined in Claim 8 wherein said acetate
is selected from the group comprising =zinc,
magnesium, and sodium acetate.

10. A method as defined in Claim 8 wherein said acetate
is ammonium acetate.

11. A method as defined in Claim 7 wherein said alkali
is selected from .the group comprising sodium
hydroxide, sodium carbonate, sodium bicarbonate,
ammonia, ammonium hydroxide and organic alkaline

reagents.

12. A method of end product formation, said method

comprisings:

(a) reversibly transforming a hydrocarbon or
derivative thereof by the method as defined in
any one of Claims 1 to 11; and

{b) further modlfylyg the resultant product to
produce said end' product.

13. A method as defined in Claim 12, wherein said
further modifying includes adding at least one of
the 'materials from the group comprising coal
powder, clays, sand, flre retardants, natural and

This is the replacement sheet
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as oleic, linol&ic, linolenic, nmyristic, etc, are preparation
(seconds) SOrhRGHAL I pethidegRlcg. Other materials which are 10

150 al so ef | fIse sul phonat ed deter- 30

780 gents sgmlleHmlﬂgulred oi |, sul phonat ed 90

725 | orol, , A simlar preparation
containing 0.10 per 120 O thelBubstances tried for reducing v.f.a.
cent nercapt obenzt hi azol e showed the fol- 55 formation in | atex

concentrates, it aftifigdal ofdbresiat Bardeningeands SHHtEN DTy t hat
zinc oxide is DassldirdsS colouriyRfhaid ciirarigidtidriing and mresefvidge nost

effective. OMng to its com preparati on. (seconds)
paratively | ow cGAeh®t ease of handling it 10 100
125 has been studied nore extensively than the 30

ggg 60 05~qr O%%éﬂéargggsggfingwgn!egﬂqggn%g(Hgﬁagé§)container
of a ligquid hydrocarbon, said method comprising
reversibly transforming said hydrocarbon by the
method as defined in any one of Claims 1 to 11
wherein sald homogenous product is non-flowing.

15. A method of salvaging a liquid hydrocarbon from a
body of water, said method comprising:

{a) reversibly transforming said hydrocarbon by
the method as defined in any one of Claims 1
to 11 wherein sald homogenous product is
elastic; and

(b) retrieving said homogenous product from said
body of water.

16. A method of quelling an oil-well fire, said method
comprising reversibly transforming the hydrocarbons
burning in said oil-well by the method as defined
in any one of Claims 1 to 11 wherein said first
reagent 1is 1injected into said oil-well at a
suitable location beneath the flame. front and
wherein said second reagent is. injected above said
first reagent but before said flame front to
produce said homogenous product.

17. A methed as defined in Claim 16 wherein a fire
retardant is added simultaneously with said first
reagent and/or said second reagent, or wherein a
fire retardant is added by separate addition after
said first reagent.

Thic is the replacement sheet

W e

[



Ll

of bactericide with zinc oxide are set out in - Tabl'e™5; Which clearly
denonstrates the Exanpl e 8. mareendeiids Bednirepiacel v. f. a.
formation on in- Field | atex was concentrated in ,
troduci ng zinc oxide. Wthout the addition way, andLmamgmulm}‘

adjusted to 0.2 130 65 of zinc oxide the conbin per cent
fol l owed by the addition of lauric ammoni a and bactericide is

generally ineffec- acid, cyclohexyl b%ﬂzt hi azyl suI phenam de tive and

concentrates so pr ared are Ilabé }q zi nc_oxid
18 omogenous product enever prepared by a method

as defined in any one of Claims 1 to 17.

19. A homogenous product as defined in Claim 18 which
is a solid fuel.

* C L M s *
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861, 940 ' The concentrates produced renuained

Per cent (by weight) sweet and in good condition throughout the
‘Ammoni a 0.2 period of observation to date (about
Si X Sodlunlpentachlorphenate 0.1 nont hs) .

Lauric acid ... ... 0. 05 1N’Echanlcal stability data are as
fol | ows: Zi nc oxi de T O 0%

Mechani cal The concentrate thus prepared mas sweet Lauric

Bycl ohexyl Zinc  SimigdingE AhNSEOREMBION OF HYPROCARBUNG i on for over
Aci d benzt hi azyl Oxide (A.S.T.M) six nonths.

ABSTRACT

The invention is directed to a method for reversibly -
transforming a hydrocarbon into a phase more suitable
for subseguent handling but from which the original
hydrocarbon can be readily recovered. 'The hydrccarbon
is contacted with a first reagent - which is usually a
fatty acid - and then added to a second reagent - which

is usually a mixture of Latex and an acetate - to
produce an absorbent which absorbs the hydrocarbon to
form a homogenous product. The elasticity of this

homogenocus product can be controlled. This homogenous
product can be readily handled, collected and moved and
the original hydrocarbon can be recovered by simple
evaporation, distillation or re-dissolution of the
homogenous product. The invention is of particular use
in;the recovery of hydrocarbons from an oil spill on
water, for the sealing of leaking or damaged containers
of ligquid hydrocarbons, for the preparation of solid
fuels and for the quelling of oil-well fires.

il i
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4 ef @f&"da‘ys {  Mechanical stability results are as fol -
< 80 pRped ‘(Selconds) | ows: -
o02g8e . | 0.05 690 Days after

%ﬂ“—%a{“%tabii‘%@y;n “ paged 5. 0. 05 -0305 RERLALCE) 5
prééparatlon (AS.7.M) Secorgds 'AENI%éﬁ%IT 9.
10} Dits i

i v RRECE ﬁgg d %%8 0
15307 TTTTIBTwWay, the iggrtlve el ng as O\f.\llspn _ﬁfﬁR ONS
1445 Table 1
Ef fect of Cupr| c Chl orl%‘m‘Pt\P% A. No.

Ageof . V.F.A. Now in presence of follow ng Bactericidal and

latex. = anmounts cupriTECHNICALeFIELD cent on | at ex.

THIS INVENTION relates to the use, transport, stor-
age, recovery and re-use of chemical compounds. In
particuiar, the invention is directed to a method for re-
versibly transforming organic compounds into a phase
maore suitabie for subsequent handling but from which
the original organic compounds can be readily recov-
ered.

The invention is pamcu!arly suxted for, but nat limit-
ed to, the recovery and re-use of liquid hydrocarbons,
either naturally occurring or synthetic, and/or their de-
rivatives and it is expected to be especially useful in the
recovery of hydrocarbons from an oil spiil.

. BACKGROUND ART

In recent times, the non-availability of an efficient
methad of reclaiming crude oil accidentally spilled from
ocean tankers and the like has become very apparent.
The "Exxon Valdez" disaster, in which 40 million litres of
crude oil were released into the ocean, and the more
recent "Mega Borg" disaster wherein in excess of 11 mil-
lion litres were similarly spilled, illustrate the magnitude
of the problem. In the case of the "Exxon Vaidez", in ad-
dition to the financial loss from the lost production from
the crude.ail, the owners of the tanker spent more than .
$US2 billion in an attempt to clean up the spiil and were
also expected to be fined at least $US1.5 billion in pen-
alties.

Current methods of attemptmg to clean up such
spills include (1) the use of cil-skimming boats and con-
tainment booms; (2) bombarding the floating oil with
chemical dispersants; and (3) bioremediation, whereby

- oil-consuming bacteria are dumped on the cil. However,
none of these current methods are considered satisfac-
tory as significant quantities of the oil spilled cannot
seemingly be recovered or dispersed by any of these
methods and poliution of the environment thus contin-
ues for many years afterwards.
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seemingly less cbvious and less insidious to the envi-
ronment, which is not the true situation as damage !0
the enviranment still occurs. Alsg, the introduction of ex-
cessive gquantities of detargents o a particular area is
damaging in itseif to the environment.

Ancther area where control of compounds, particu-
larly liquid organic compounds, is required is the dispos-
al and safe storage of toxic waste. At present, such toxic

waste is usually contained in receptacles which are bur-
ied in the ground. However, receptacles are known to

crack, rust or otherwise leak, thus allowing seepage of
' dangerous chemicals into the environment.

An oil-well fire is yet ancthar exampie of where con-
tral of an organic compound, in this case burning hydro-
carbons. is extramely difficult with some fires taking
many months to extinguish. The main probiem is the in-
tense heat associated with such a fira causing ready re-
ignition of the remaining oil and thus associated voiatiie
components.

Prior art approaches to overcome such problems
include applying refrigarants such as solid or liquid car-
bon dicxide and iiquid nitrogen to cit spills on water for
the purpose of either solidifying the il or manipulating
its movemaent.

Yet other prior art methods comprise applying solid
materials to absorb spilled liquid hydrocarbons. Materi-

- als have included straw. newspaper, expanded perlite
and a number of polymers of various compositions and
configurations.

With regard to the prior use of polymers, it has been
recognised that a number-of hydrocarbon polymers af-
fect the viscasity characterrstics of the hydrocarbon lig-
uid in which they are dissolved. Dependent upon poly-
mer concentration, the viscosity of the liquid can be var-
ied from reducing viscosity to increasing viscaosity to a
rubbery semi-solid or solid.

However, it is recognised that relatively high molec-
ular weight polymers dissoive very siowly and prior art
approaches include contacting the polymer with the hy-
drocarbon at ambient to relatively elevated tempera-
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Nevertheless, prior art advances in this technology
include US Patent NO 4,420,400, which describes a
process for bodying a liquid hydrocarbon by dissoiving
sufficient pclymer therein to substantially increase its ef-
fective viscaosity and thereby converting the liquid to a
semi-solid gel or to a rubbery solid. Successful practice
of this procesé requires that the polymer be cryogeni-
cally comminuted and applied to the hydrocarbon in as-
sociation with a cryogenic refrigerant. The comminution
problem is overcome by cryogenically cooling 2 polymer
slab which is then cut into smaller pieces. A preferred
group of polymers are of a reiatively high molecular
weight, at least 1.000.000.

International Patent Application No. PCT/
US86/02638 describes the preparation of stabie-non-
agglomerating and rapid dissolving particulate polymer
compasitions by chilling the polymer to a temperature
below its glass transition temperature using an inertcry-
ogenic refrigerant and comminuting the chilled ana brit-
tle polymer to form particles thereof. The polymer parti-
cles are maintained at a temperature below the glass
transition temperature of the polymer and are mixed with
a finely divided, solid coating agent. The coating agent
must be a solid, must be non-reactive toward the paly-
mer and must have a median particle diameter less than
one tenth the median diameter of the polymer particles.

~The coating agent particies and the polymer particles
.are physically admixed while warming the mixture tocand

above the glass transition temperature of the polymer
resulting in the coating agent forming a multi-layered’
shell around each polymer particie.

US Patent No. 3.265,616 describes a method of
cleaning or collecting oil from the surface of an area of
watsr by applying a rubber latex to the oil, coagulating
the latex pius absorbed oil in the presence ot an aque-
ous salt or acid solution to produce cil containing rubber
film, crumbs or particles and then skimming the crumbs
or particies from the water surtace. This method is only
particularly effective on sea-water; it the method s to be
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However, a major disadvantage of these prior art
methads is their inability to re-use the oil once recov-
ered. Further, these prior approachaes to oil-spili control
have other significant disadvantages including complex
reaction conditions, iong dissolution times, low temper-
atures required, storage of components in pressure ves-
sels prior t0 use and consequent increased transporta-
tion costs.

DISCLOSURE OF THE INVENTION-

Itis a general cbject of the present invention to over-
come, or at ieast ameliorate, one or more of the above
problems and to provide a method which is not only suit-
able for the use, transport, storage, recovery and re-use
of hydrocarbons and other compounds, but can also
provide a useful end product which can be further proc-
essed to progucts, or to pre-cursors of such products,
of significant commercial value.

The present inventor has discovered that, if a hy-
drocarbon(s) is contacted with one or more particular
reagents, an absorbent can be produced which absorbs
substantially all of the hydrocarbon(s) to form a product
whose elasticity can readily be controlied from elastic,
through viscous liquid to plastic or brittle solid in an ef-
ficient and rapid manner and, importantly, from which
the original hydrocarbon can be readily recovered.

Thus, according to the prasent invention, there is
provided a method of transforming a hydrocarbon or a

. Qerivative thereot to a product of a pre-defined elasticity,

said hydrocarbon being-recoverable from said product
if required, said method comprising : -

(a) contacting said hydrocarbon or derivative there-

of with a first reagent, said first reagent being an

acid; and

(b) subsequently adding to the resultant mixture at
least one second reagent so as to contact the mix-
ture therewith, said second reagent being an alkali,
latex or elastomer solution; - - - - -
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wherein said product is formed from substantially all of
said hydrocarbon or derivative and said first and said

second reagents and is homogenous ang of an elasticity
which can be predefined by the choice of said first and
second reagents. '

Although the hydrocarbons used in the present in-
vention are usually liquid, this is not considered to be a
requisite for the success of the invention. The hydrocar-
bon may be a solid, liquid or a gas dissolved or trapped
in a suitabie medium. The hydrocarbon may be soluble
or inscluble in water, although it is conceded that best
results are obtained tor hydrocarbons which are insolu-
bie in water. Preferred hydrocarbons include ethers: pe-
troleum based liquids including kerosene, petroleum,
crude oil; aromatic compounds, for example, toluene,
ketones such as metyl isc-buty! ketone; natural and re-
fined animal, mineral and vegetable oils, for example,
sunflower oil.

Preferably, said first reagent is an organic or inor-
ganic acid, salt or base which is insoluble in water but
soluble in said hydrocarbon or derivative thereof.

More preferably, said organic acid is a fatty acid, for
example, selected from the group comprising stearic,
oleic, paimitic and levulinic acids and similar.

The preferred choice for said second reagent de-
pends on the end product required; if a granular product
is required, the preferred second reagent is an alkali: if
a semi-elastic product is required, the preferred second
reagent is a latex or elastomer solution; if a more elastic
product is required, the latex or elastomer sclution is fol-
lowed by the addition of an aqueous acetate salution.

The more preferred said second reagent includes -
as the alkali - ammonia, sodium hydroxide, sodium car-
bonate or bicarbonate or organic alkaline reagents; -as
the Latex - the commercially available product of the
same name comprising about 60% Latex in an aqueous
base at a pH of approximately 10; - as the acetate - any
organic or metal acetate, suitable examples including
ammonium acetate and zinc acetate.

It will be well known that hydrocarbon-based prod-
ucts form a large part of today's commercial world and
it is envisaged that the present invention will be useful
in a number of areas. In particular, but not limited to, the

thie s the replacement sheet
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N _ 0.15 range of purposes for which the present invention could

be usefu! include:

(@) The manufacture of a range of solid or viscous
liquid compounds which are of use in the production
of various plastic materials which are now used in
the manufacture of a multitude of items in commeon
use today.

(6) The production of a suitable, convenient, and
safe method for the storage and/or transport of vol-
atile, unstable, environmentally sensitive or toxic
hydrocarbons. - '

(c) A means. for the effective *mopping up” of liquid
hydrocarbon compounds.

| (d) A means of sealing leaking or damaged contain-
ars of liquid hydrocarbon compounds.

(e) A means of converting voclatile liquid hydrocar-
bons to less volatile and thus more manageable
compounds.

One application of this embodiment is the prep-
aration of a solid fuel.

in this embodiment, it should be possible to
control the direct release of gasecus hydrocarbon
thus eliminating, for example, the traditional carbu-
rettor necessary to vaporise conventional liquid hy-
drocarbon fuel.

{f) A method of increasing the viscosity of a range
of liquid hydrocartons.

(g) A method of converting liquid hydrocarbons (o
brittle solids and, if required, converting the brittle
solids to less brittle and/or plastic or elastic com-
pounds.

(h) A method to facilitate the salvage of liquid pe-
troleum or other liquid hydrocarbons spilled or ac-
cidentally discharged over land or water, thus great-
ly reducing the environment impact and damage
caused by such a spillage.
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compound which can be readily retrieved from a .
body of water by any number of suitable methods.
These methads include towing, pushing or skim-
ming the elastic material from the surtace of the wa-
ter or by using spiked rollers connected between
two vesseis which, on rotation, can roll up the elastic
material.

A maodification to this embodiment is to treat on-
ly the perimeter of an oil spill to produce a contain-
ment barrier for the remaining, untreated hydrocar-
bon, thus eliminating the need for artificial booms,
barriers and the like.

(i) A system to be carried on vessels or housed on
site to prevent serious oil or similar spillage or leaks
and to be used in the neutralising and clean-up or
salvage of such leaks or spills.

(j) A method of entraining air or other gases.into a
matrix to form a foam.

(k) A method of quelling onl—well ﬁres and the like.
.In this.embodiment. the first reagent is injected
into the burmng well at a.suitable. tccatlon beneath
the flame front and the second reagent then injected
a few metres above the first reagent but still below
the flame front. By suitable selection of first and sec-
ond reagents, the resultant homogenous product
can be of candie-like consistency which burns at a

much lower tempaerature than the un-treated cil and
which is thus much easier to extinguish. Fire retard-
ant couid also be used as an additive to further as-.
sist in the quelling of the fire. The retardant could
be added simultanecusly with the first and/or sec-
ond reagent, or it could be by separate addition fol-
lowing the first reagent.

Thus, according to ancther aspect of the present
invention, there is provided a method of end product for-
mation, said method comprising:
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In this aspect, further modifying could include the
addition of a range ol suitable materials 1o produce
bonding, framework, buoyancy, or fire retardant media.
These additional materials may include, but are not re-
stricted to, coal powder, clays, sand, fire retardants, nat-
ural and artificial fibres, hardening and softening agents,
fillers, colduring, strengthening and preserving agents.

Although not wishing to be limited, it appears as if
the success of the present invention is due to the pro-
duction of a voluminous finely divided absorbent precip-
itate after the introduction of the second reagent, the ab-
sorbent then readily-absorbing the hydrocarbon. Best
results are cbtained when water is present in significant
excess which may explain the particular suitability of the

present invention to the recovery of hydrocarbons from
an oil spill on water.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of the present invention will
now be given with reference to the following examples.

EXAMPLE 1

Commeseial LLatex solution (60% Latex) (2g) was

“mixed with ammonium acetate (1g) in water (10g) and

added to a solution of stearic aid (1g) in crude oil (10g)
atambient temperature. After a few seconds, a coherent
product was produced which subsequently transformed
to an elastic solid.

EXAMPLE 2

Commercial Latex solution (80% Latex) (2g) was
mixed with zinc acetate (ig) in water (10g) and added to
a solution of palmitic acid (1g)-in petroleum benzin (109)
at ambient temperatura. After afew seconds, an elastic
product was produced.
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tralise the mixture whereupon a paste rapidly formed
containing all of the benzin. On standing, the benzin vol-
atilised leaving a small quantity of dry stearate powder.

EXAMPLE 4

Example 3 was repeated but with sodium hydroxide
replaced by either ammonium hydroxide or sodium bi-
carbonate.

EXAMPLE 5

Commercial Latex solution (60% Latex) (2g) was
mixed with ammonium acetate (1g) in water {10g) and
added to a solution of stearic acid (1g) in petroleum ben-
zZin (10g) at ambient temperatura. After a few seconds,
a coherent product was produced which subsequently
transformed to an elastic solid. On standing cver a long
pericd, the benzin evaporated.

EXAMPLE 6 -

Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acetate (Ig) in water (10g) and added to
a solution of paimitic acid (1g) in crude oil (10g) at am-
bient temperature. After a few saconds, an elastic prod-
uct was produced.

EXAMPLE 7

Stearic acid (2g) was mixed with crude oil (20g). So-
dium hydroxide was added sufficient to neutralise the
mixture whereupon the crude ocil rapidly solidified into a
paste.

EXAMPLE 8

Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acetate (1g) in water (10g) and added
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Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acsetate (1g) in water (10g) and added
to a solution of paimitic acid (1g) in ether (10g) at ambi-
ent temperature. After a few seconds, an elastic product
was produced.

EXAMPLE 10

Commaercial Latex solution (§0% Latex) (2g) was

mixed with zinc acetate (1g) in water (10g) and added
to a solution of stearic acid (1g) in kerosene (10g) at
ambient temperature. After a few seconds, an elastic
product was produced.

EXAMPLE 11

Commercial Latex solution (60% Latex) (2g) was
mixed with zZinc acetate (1g) in water (10g) and added
to a solution of paimitic acid (1g) in toluene (10g) at am-
bient temperature. After a few seconds, an eiastic pred-
uct was produced.

.EXAMPLE 12

Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acetate (1g) in water (10g) and added
to a solution of palmitic acid (1g) in MIBK (10g) at am-

bient temperatute. After a foew seconds, an elastic prod- -

uct was produced.

EXAMPLE 13

Commercial Latex solution (60% Latex) (2g) was
mixed with magnesium acetate (1g) in water (10g) and
added to & solution of stearic acid (1g) in petroleum ben-
zin (10g) at ambient temperature. After a few seconds,
an elastic product was produced.

30
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EXAMPLE 14

Commercial Latex solution (60% Latex) (2g) was
mixed with sodium acetate (1g) in water (10g) and add-
ed to a solution of cleic acid (1g) in petroleum benzin
(10g) at ambient temperature. After a few seconds, an -
elastic product was preduced.

EXAMPLE 15

Commercial Latex solution (80% Latex) (2g) was
mixed with ammonium acetate (1g) in water (10g) and
added to a solution of paimitic acid (1g) in petrolsum
benzin (10g) at ambient temperature. After a_few sec-
onds, an elastic product was produced. "

EXAMPLE 16

Commercial Latex solution (60% Latex) (2g) was
mixed with ammonium acetate (1g) in water (10g) and
added to a solution of stearic acid (1g) in crude il (10g)
atambient temparature. After a few seconds, a coherent

praduct was produced which subsequently transformed
. to an elastic solid. '

- EXAMPLE 17

" Commercial Latex solution (60% Latex) (2g) was
mixed with ammonium acetate (1g) in water (10g) and
added to a solution of oleic acid (1g) in crude oil (10g)
at ambient temperature. After a few seconds, a coherent

product was produced which subsequently transformed
to an elastic solid. -

EXAMPLE 18

Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acetate (1g) in water (10g) and added
to a solution of olaic acid (1g) in sunflower oil (10g) at
ambient tamperature. After a tew seconds, an elastic
product was produced.
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' EXAMPLE 18

Oleic acid (2g) was mixed with petroleum benzin
(20g). Scdium hydroxide was added sufficient to neu-
tralise the mixture whereupon the benzin rapidly solidi-

. fied into a paste. '

EXAMPLE 20

Stearic acid (2g) was mixed with petroleum benzin
(20g). Sodium hydroxide was added sufficient to neu-
tralise the mixture whereupon the benzin rapidly solidi-
fied into a paste.

EXAMPLE 21

Commercial Latex solution (60% Latex) (2g) was
mixed with zinc acetate (1g) in water (10g) and added
to a solution of palmitic acid (1g) in petroleum benzin
(10g) at ambient temperature. After a few seconds, an
elastic product was produced.

EXAMPLE 22

Commercial Latex solution (60% Latex) (2g) was
mixed with ammonium acetate (1g) and "GUARD" fire
extinguisher powder (2g) in water (10g) and addedto a
solution of stearic acid (1g) in crude oil (10g) at ambient
temperature. After a few seconds, an elastic product
was formed. The elastic product melted without igniting

. upon the application of a gas flame.

In all of the above examples, the original hydrocar-
bons can readily be recovered by simple evaporation, -
distillation or re-dissolution of the homogenous product.

in Examples 1 to 21, the homogenous product burnt
with a candle-like flame upon the application of a gas
flame. This candle-like flame could be readily extin-
guished.

The present invention should be suitable forthe rap-
id conversion of a wide range of organic compounds into
solid or plasticine-like material. The product of reaction
will not flow and can be stacked, shovelled, and handled
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London, S.W1. like a solid. The product, however, can be easily treated
Agents for Appli cantsaliow the original liquid to be recovered in its original
o condition.

The invention appears to have significant apgpiica-
tions in the safe transport and storage of dangerous lig-
uids. The solid medium raduces the chances of cargo
shift, leakage and serious spills from ruptured contain-
ers. If such spillages occur then the solid products can
be more ‘readily removed and the vaiuable liquids sal-
vaged. Inflammabie and toxic liquids spills may be pre-
vented from escaping into the environment, leaking into
the ground water system, or dispersing across lakes,
ponds, the sea or other water surfaces.

The rapid conversion of water insoluble or immisci-
bie organic reagents inta a light weight solid form ailows
for the application of the invention to the clean-up of lig-
uid hydrocarbon spillages. particularly of crude oil and
petroleumn products on land or water. The chemical re-
agents may be sprayed from the air or ship onto the hy-
drocarbon spill surface, allowed to set over a matter of
minutes and then once solidified the floating solid mass
can be towed, pusﬁed. skimmed or roiled up from the
water or land surface for disposal.

It will be appreciated that the above examples have
been given meraely toillusirate the present invention and
that modifications and aiterations may be made without

departing from the inventive concept as defined in the
following claims.
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Claims

1. A method of transforming a hydrocarbon or deriva-
tive thereof to a procuct of a pre-defined elasticity,
said hydrccarbon or derivative being recoverable
from said product if required, said method compris-
ing:

(a) contacting said hydrocarbon or denvative
thereof with a first reagent, said first reagent be-
ing an acid; and

(b) subsequently adding to the resultant mix-
ture at least one second reagent so as to con-
tact the mixture therewith, said second reagent
being an alkali, latex or elastomer solution:

wherein said product is formed from substantially
all of said hydrocarbon or derivative and said first
and second reagents and is homogeneous and of
an elasticity which can be predefined by the choice
of said first and second reagents.

2. A methed as defined in Claim 1, wherein after said
) contacting with at least ane second reagent & pre-

cipilate is formed which ab'sorbs said hydrocarbon
or derivative thereof.

3. Amethod as defined in Claim 1. or Claim 2, wherein
said hydrocarbon is in association with a significant
. excess.quantity of water. '

.4. A method as defined in any one of Claims 1 to 3,
wherain said first reagent is an organic acid which
is insoluble in water but soluble in said hydrocarbon -
or derivative thersof.

5. A method as defined in Claim 4, wherein said or-
ganic acid is a fatty acid.

6. A methad as defined in Claim 5, whersin said fat.ty
acid is selected from the group comprising stearic,
oleic, paimitic and levulinic acid.
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A methed as defined in any one of Claiis 1 to 6,
wherein said second reagent is either an alkah ora
latex solution.

A method as defined in Claim 7 wherein said latex
solution also includes an organic or metal acetate.

A method as defined in Claim 8 wherein said ace-
tate is selected from the group comprising zinc,
magnesium and scdium acetate.

A method as defined in Claim 8 wherein said ace-

tate is ammonium acetate.

A method as defined in Claim 7 wherein said alkaii
is selected from sodium hydroxide, sodium carbon-

ate, sodium bicarbonate, ammonia, ammomum hy-

droxide and organic alkaline reagents.

A method of transforming a hydrocarbon or deriva-
tive, said method comprising:

(2) transtorming said hydrocarbon or derivative
thereof by the metheod as defined in any one of
Claims 1 to 11; and

(b) further modifying the resultant product to
produce an end product by the addition of at
least one material selected from:

coal powder. ciays, sard, fire retardants, nat-
ural and artificial fibres, hardening agents, softening

-agents, fillers, colouring agents, strengthening

agents and preserving agents.

A methaod of sealing a leaking or damaged container
of a liquid hydrocarbon, said method comprising
transforming said hydrocarbon by the methed as
defined in any one of Claims 1 to 11 wherein said
reagents are selected so that said homogenous
product is non-flowing.

A method of saivaging a liquid hydrocarbon from a
bedy of water, said method comprising:
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{2} ransiorming said hydrocarbon by the meth-

od as defined in any one of Claims 1 o 11
whaerein said reagents are selected so that said
homaogenous products is elastic; and

(b) retrieving said homogenous products from
said body of water.

15. A method of quelling an oil-well fira, said method
comprising transforming the hydrocarbons burning
in said cil-well by the method as defined in any one
of Claims 1 to 11 wherein said first reagent is inject-
ed into said oil-well at a suitable location beneath
the flame front and wherein said second reagent is
injected above said first reagent but before said
flame front to produce said homogenous product.

16. A metheod as defined in Claim 15 wherein a fire re-
tardant is added simuitaneously with said first rea-
gent and/or said second reagent, or wherein a fire

retardant is added by separate additicn after said
first reagent.

17. A method as defined in any one of Claims 1 to 12
adapted to produce a product usable as a solid fuel.

18. A method as defined in any one of Claims 1 to 11
including a subsequent step of recovering the orig-
inal hydrocarbon or derivative from the homoge-
nous product by evaporation, distiflation or re-dis-
solution.
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REVERSTELE TRANSFORMATION OF HYDROCAREGWENT SHepr

ABSTRACT

The invention 1is directed to a method for reversibly
transforming a hydrocarbon into a phase more suitable
for subsequent handling but from which the original
hydrocarbon can be readily recoverasd. The hydrocarbon
is contacted with a first reagent - which is usually a
fatty acid - and then added to a second reagent - which

is usually a mixture of Latex and an acetate - to
produce an absorbent which absorbs the hydrocarbon to
form a homogenous product. The elasticity of this

homogenous product can be controlled. This homogencus
product can be readily handled, collected ané moved and
the original hydrocarbon can be recovered by simple
_evaporation, distillation or re-dissolution of the
homogenous product. The invention is of particular use
in‘.the recovery of hydrocarbons from an oil spill on
water, for the sealing of leaking or damaged containers
of 1liquid hydrocarbons, for the preparation of solid
fuels and for the quelling of oil-well fires.
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