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chain hydrocarbons, mainly par-aﬁins which are
waxes and which have an adverse effect upon
_ the pour point of the fraction; that is to say,

y,vhen these hydrocarbons are removed, wholly
20/ or in_part,-the pour point of the fraction is

3§ lowered. Usually the wax is removed by pre-

cipitation. by .means of solvents, the wax orig-
«mally present in the fraction being recovered

. ‘a§7such, that is, without conversion to more

25 valuable products.

It s an object of the present invention to
rovide_a commerically viable process for the

“p
\tQmEQ\Iral of straight chain hydrocarbons from

etroleum fractions with the resulting upgrad-

30 _ ing of the petroleum fraction accompanied by

—conversion of the straight chain hydrocar-
bons into a readily saleable food supplement.

According to one aspect of this invention
there is provided a process which comprises
distilling a petroleum fraction to obtain at Jeast
two distillate fractions comprising a heavy dis-
tillate fraction and a light distillate fraction,
thereafter treating said heavy distillate fraction

. with a straight chain hydrocarbon-consuming

micro-organism whereby . said micro-organism
SIows usmg,-a-feedstock, straight chain hydro-
carbons contained in said hcavy distillate frac-

[Prtce 4s. 6d.]

the heavy gas-oxl fractlon and the ight gas-
oil fraction will preferably be in the range
300—350°C.

¥f it is not intended to blend back the treat-

. 60

ed.heavy gas-oil {fraction, the 909, distillation -

point of the heavy gas-oil fraction should be
below 380°C.

It is a particular advantage of the process
as hereinbefore described that, since the
straight chain hydrocarbons which are respon-
sible for a high pour point, are found in the
heavy distillate fraction after the distillation
a smaller quantity of petroleum fraction has
to be subjected to the treatment with micro-
organisms with the resulting reduction in fer-
menter volume. At the same time the drop
in pour point and cloud points of the blend

of the treated and untreated petroleum frac--
tions are at least as low as those obtained”

in the case where the unrefined petroleum frac-
tion is subjected to the treatment with micro-
organisms.

Micro-organisms which are cultivated as
herein described may be yeasts, moulds or bac-
teria. 'Within the term “micro-organism” used
herein we include mixtures of micro-orga-
nisms.
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30 tially reduced as the proportion of these hydro- It contained 13% by
wei ght of n-paraffins. 70 carbons in the overall m xture of
hydrocarbons |In Experinment 2, the gas-oil was distilled at decr eases
(except, of course, 1n the very final atnospheric pressure in g col unm of
14 t heo- stages of renoval) .. Thus, when desired, the retlcal pl at es
to obtain two fractions one percent age conversion of stra3s.chain
hydro- (75% by volume) boiling between 220 and 35 carbons i S
achi eyed can be maintained 32Qsgy,13pC and t he ot her (g32% by vol poi | i ng
75 ————at—a vatue = " n nd.
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2 i caven if desi¢ey} there may be used, for exam- the Institut National de la Recherche Agyonpr am;

I\/gSOlPI‘7 Ffz@orogeneous yeasts of the sub-famlly mique, Paris, ]ffangs gram

ZnSHAH err] O 0.17 gram

MhSO4. 10H err] O Ferfegad

Fesq err]. 7H%9mdida lipolytica 0. 068 gram

Yeast extract 0. 025 gram

Tap wat er Candida pulcherrima CBS®GOD m's. The anpunt of
gas-oil pr eseg?!g én t he n‘EdIuJIlm present in Experinment 2 was 90 grans/litre
85 I n perlrrent 1 was 180 grans/litre - \/\hlle- the difference in the

amount of petQasdidaum i \arimingorof GRS -8ai |

fractions presept was arratpogl%aqjsso t hat tEﬁs%?Hr

heavy distillate fraction

Torulopsis colliculosa - CBS 133
Hansenula anomalé CBS 110
Qidium lactis
. Neurospora sitophila .
Mycoderma cancoillote INRA Reference No. STV 11

"Of the above Candida Lipolytica is. particularly preferred.

If desired the micro-organism may be a Flavobacterium devorans
25 mould, for example Penicillium expansum, or Acetobacter sp. -
a bacterium. Actinomyces sp. I 'iﬁ-j'
The bacteria mentioned in this specification Nocardia opaca. - - ~

are classified according to the classification sys-
tem outlined in “Bergey’s Manual of Determi-
native Bacteriology” by R. S. Breed, E. G.
D. Murray and N. R. Smith, pubhshed by
Bailliere, Tindall and Cox (London) 7th Edi-
tion (1957).

Suitably the bacteria are of one of the
orders: — -

Pseudomonadales, Eubacteriales and Actino-
mycetales.

Preferably the bacteria which are employed
are of the families Bacillaceae -and Pseudo-
monadaceae. Preferred species are Bacillus me-
gaterium, Bacillus subtilis and Pseudomonas
acruginosa. Other strains which may be em-
ployed include: —

Bacillus amylobacter
Pseudomonas nattiegens
Arthrobacter sp.
Micrococcus sp.
Corynebacterium sp..
Pseudomonas syringae
Xanthomonas begoniae

35

50

. al medium containing the appropriate nutfient
" elements may grow with difficulty, because-

‘Micro-organisms, and in pamcular yeasts, 55
when first cultivated with the use of hydrocar— s
bon fractions as feedstock sometimes grow with
difficulty and it is sometimes necessary to ug .
an inoculum of a micro-organism which hfs7* "
previously been adapted for growth on th{,—-\(io :
hydrocarbon fraction which it is intended<to ~ .
use. Furthermore the micro-organism altho .
cultivated in the presence of an aqueous-mir

~

5

hydrocarbon fraction does not contain the 8
growth factors which exist in carbohydrate -
feedstocks, unless these growth factors ‘are .
added.

The growth of the micro-organism used 15'
favoured by the addition to the culture me-
dium of a very small proportion of extract
of yeast (an industrial product rich in essential
nurilites, that is, growth factors, obtained by
the hydrolysis of -a yeast) or more generally - 75
of the essential nutrilites. The essential nutri- -
lites include biotin; pantothenic acid, nicotinic:

0
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.micro-organism in the medium, or cellular
* density, no longer increases so that there is
:reached a so-called stationary phase.
- Preferably therefore the aqueous nutrient
-medium i3 maintained at a desired pH by
the step-wise or continuous addition of -an
aqueous medium of high pH value. Usually,
when using ‘moulds or yeasts and in particular
when using Candida lipolytica, the' pH of the
nutrient medium will be maintained in the
range 3—6 and preferably in the range 4—35.
(Bacteria require a higher pH usually 6.5—8).
Suitable alkaline materials for addition to the
growth mixture include sodium hydroxide, po-
tassium hydroxide, disodium hydrogen phos-
phate and ammonia, either free or in aqueous
solution.

rogressiyely di hes, If
n?ect it drjey 3 2yt

13[ er rjp@dly arrested and the concentratmﬁaﬁ-thu

der the action of stir-

| @lg. The air may be introduced through a

| sintered surface. However there may be used
the system of intimate aeration known as “vor-
tex aeration”. _

Tt has been found that by the use of yeast
of the strain ‘Candida lipolytica in a process
according to the invention in which aeration
is effected by “vortex aeration”, a high growth
rate is achieved whereby the generation time
lies in the range 2—>5 hours and the cell con-
centration is increased by a factor of up to
16866-in two days.

For the growth of the micro-organism it
will be necessary to provide, in addition to
the feedstock, an aqueous nutrient medium and
a supply ‘of oxygen, preferably in the form
of air. ‘A typical nutrient medium for the
growth of Nocardia has the following composi-
tion; = .

(NHd)ZSO:l
MgS0,.7H,0
FeSO,.7TH,0

_ MnSO,.10H;,0
= " KHPO,
Na,HPO,.7H,0
CaCl,

PR _ Nagcoa
\'\':_'- o Yeast Extract

1 gram
0.20 gram
0.005 gram
0.002 gram
2 grams

3 grams
0.1 grain _
0.1 gram
0.008 gram

Distilled water (to make up to 1000 mis.)

55
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SimTar to those described 1n Ex- 30
anple 1 except that,
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The foI | oG, gsul ts were obt ai negly

T g

- 14[ er r [¥ap. water Qfoee él}rﬂmts) 147 er. r] @oo mis- 8[ err] C.
- Dewaxed Heavy

- 22[ er r et X o 1] C
' Made ug[t&‘lidob Guls. with distilled wa%{rer r] C

m dlum }or ywsts %an& moullis has the

Experiment 1,
I nstead of using C i

as there tica, a different

necgssary in Ex

poi nt as in Experi
25 be seen t

in the T &®®ent er . vol une and/

“mentation.

same pour

B. megat eri um
Pour ©il @each Experlrrent
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| -i4[err
--10[errLC -6[err] C -1
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- Dewaxed
6[err]C '

(NH,),HPO,
KCl

' MgS0,.7H,0
ZnS0,.H,0
MnSO,.10H,0
FeSO,.7H,0
Tap water

Yeast extract

2 grams
| "I-JSI'gré._ms. |
._:0_._65 gram
- 0.17 gram
0.045 gram .
0.068 gram
- 200 grams '
0.025 gramh

. Distilled water (to make up to 1000 mis.) -

* In batch operation, the micro-organism will
usually grow initially at a low rate of increase

in cellular density. (This period of growth is

referred to as the “lag phase”). Subsequently

- the rate of growth will increase to a higher

rate of growth; the period at the higher rate
of growth is referred to as the ‘exponential
phase’ and subsequently again the cellular den-
sity “will become constant (the ‘stationary
phase’).

A supply of the micro-organism for starting
the next batch will preferably be removed be-
fore the termination of the éxponential phase.

The growth operation will usually be discon-
tinued before the stationary phase.

At this stage, the micro-organism will usual-

ly be separated from the bulk of the aqueous
nutrient medium and from the bulk of the
unused feedstock fraction.

If desired the micro-organism may be sub-

‘sponding to at least 10 carbon atoms,

)ected to autolysis before further punﬁcau
of the product. - __
The fraction containing the micro-org;
is, with or without further treatment, a
tial source of food for both anlmals
humans. "
According to a preferred feature. of thi
vention there is provided a process whichse
prises cultivating and treating a micro-org
nism in the manner as hereinbefore -desCribed
in the presence of a petroleum fraction consist- - -
ing in part of straight chain hydrocarbons and -~
having a mean molecular weight corre-: -

molecule, and in the presence of an aquéou
nutrient medium; and in the presence: o -
gas contammg free oxygen and separatmg_;_ -

from the mixture, on the one hand, the micro- -~

there is
pol y-

.

is in Experinment 2 and since in addition it

peri ment

enL-

the rate | nonma| a, and the bact e |
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on con-
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or tine
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Gas-Q |

Li ght
1C .
6[err]C.
Bl end
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nitial

organism and, on the other hand, a petroleum” 40 '

fraction - havmg a reduced proportion - of



1, 095, 182 7 It can be seen

that very simlar results were 6. A process according to any of the

pr eced- obtained using these other nmicro-organisns as ing clainms in
whi ch t he petroleum fraction was obtained with C 1lipolytica.

is a gas-oil fraction which contains straight- - In British Patent No.
914567 there is de- chain hydrocarbons in the formof waxes. 55 5
scribed and clained a process for the recovery 7. A process-according to
any of the preced- of& yeasts whi ch have- tgggfnlsgr own in the pre- ing
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heavy gas-oil fractcrboms in she form ot frexes, rscey by the s Brefeargbmetigods fpeusg macngmnon
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aqueous mineral ngdi umuauy the e lcﬁ hyar&mmsame »&5%35; T {81607, & 5102 thoRAS 1049065,

In British Patent Nbe pSiedthdthé mtg&s'gcks smodgmg tmlﬂle fmmm,ams\osn nwn%angensl:039881

bl enced wi.th the i tio Wallng PORSEE) ‘héFf ritish Patent -
conprises  gas-oil %% o T\E‘:d%‘? res t;%_‘jnf % ?Jf 458@/%& &t nNsg 55
a yeast in a nutrjse @&axgﬂi‘ hrbffinst )Su&% Ol fn@eﬁ&dn%\ illustraf@ b@Whot limited
380[err]C t he pliecseemieen tﬁxfactian @brkaimn Be-4§%edst e Kolloking etafmples. Exp@imedt 1 is
process accordi ng t@YlaN‘}‘i@hfo?f ﬂlfh'éhig °Cafb°“s |, euledeF fmnExamgle ol for é@ntgfgag;:r ;:l“:;
oxygen- contai ni ng gq}?at @ﬁf % yea B glgle‘gg ﬁcgm%?l@%lﬂl?e}?eﬂﬁae tion.

e ib

under conditions joa\bp%rfé@gst(ggsqw
70 20 said feedst ochndhians fagpusing m/gxroageofnrd wrastl ar 10 FEPMAEES S

according to cl ai m gtﬂnem I?fthestfr ‘g:%l %& ta rel imept gk, fh@ 1_011119 dewaxed
O
carbon the yeast so il m?f h¢ & p 3‘?%‘% ?dlsm @Eﬁ'
1n

e
and separating t f@ l1sed or, o, B %g&aom&r 1}1191031 biBjected to the, 65
fromthe aqueous neds membolised is very small. Furthermore, un-Whd uig hitocys eforel teing fbldnded back
sub-fam 1y Crupto- like conven @E deies gpverned w1th the light fraction from the distillation.
coccoi deae ' . by the law o mass actlon e rate of removal75 gas-oi use eg‘gl%%fr%%@
. - . . of straight e@ drocarbons is not substan- -“erdd® oil and boile !ﬁ‘r
conprises distill3pnGiafly reduc PRPOEES? iR GPdr6li NE ﬂa:ﬂtj:i of n-paraﬁns 70

carbons in the overall mixture of hydrocarbons In Expemnent 2 the gas-oﬂ was distilled at
decreases (except, of course, in the very final atmospheric pressure in a column of 14 theo-
stages of removal). Thus, when desired, the retical plates to obtain two fractions : one
- - percentage conversion of straight chain hydro- (75%, by volume) boiling between 220 and
‘ 35 carbons which is achieved can be mamtamed 320°C and the other (259, by volume) boiling (E
at a value approaching 100%, without necessi- between 300 and 380°C. The yeast used for
tating a very disproportionate expenditure of the dewaxing stage was Candida lipolytica.
contact time to achieve small improvements. The fermentations were performed in a 60
Furthermore, in. a continuous process, this high litre continuous fermenter. The following
40 'pu'centage ‘conversion can be achieved without aqueous nutrient medium was used:
o resortmg to the use of a long reaction path. )

(NH,),HPO, 2 grams

‘4 e o L15 grams
ST MgSO,.TH,0_ . 0.65 gram
7080, H,0 * . olgam

MnS0,.10H,0 o  0.045 gram
' FeSO,.7H,0 o 0.068 gram

 Yeast extract o ' ' 0.025 gram

" Tap \yater' : - : 1000 mls.

- The amount of gas-oil present inthe- medmm present in Experiment 2 ‘was 90 grams/litre - 85
~in Experiment 1 was 180 grams/litre ‘while —— the difference in the amount of petroleum
the amount of gas-oil heavy distillate fraction fractions present was arranged so that the pour



petroleum fraction to obtain at
t he genus Torul opsi s.
13. A process according .to claim 11 in
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by |a pro- Fraction A pfocess acdording to afgy of the preced cess as |
clginmed in any of claifgs 1-17. ing clains which cor’r;)orl ses cultivating a
m-| crqBse %Pshﬁ h the—predence of a petrol&um| —15°C J
VOQLARD, > qpmeﬁlh having a rrean nol ecul gr wei ghy cor - Agent

f OH —Les-peneﬁ-ng—t-e—a&—l—jra-st—;wra-pbon—ai ons per .
Chdrtefed F’&Ie!m@dAgeﬂt —nol dcule. — 1°C. Lganl¥§t oh Spa: Printed
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ment 2 as in Expenment 1. Also, since in experiments, similar to those descnbed in Ex- 30 )
‘Experiment 1 there is 4 times as much feed- ample 1 except that, instead of using C. lipoly- T
stock to be treated in the fermenter as there ' tica, a different mlcro-orgamsm was employed :
20 isin Expenment 2 and since in addition it is in each case. The micro-organisms used were L
‘necessary in Experiment 1 to supply the feed- the yeasts, Candida pulchertima and Hansenu-
stock. to the fermenter at twice the rate la anomala, and the bacterium, Bacillus mega- _ 35
as in Expenment 2 in order to obtain the terium. The distillation and fermentatxon con- :__;..
same- pour point as in Experiment ‘1 it can ditions were 1dent1cal to those used in Examp‘lcs-
- 25 be seen that there is a very considerable saving -
: in the fermenter volee and/or tune of fer-  The following results were obtamed
mentation. .
~ H. anomala C.pﬂchmima
: Pour Cloud Pour Cloud
Exzperiment |  Fraction Pt. Pr. Pt. Pt
Initial Gas-Oil —1°C. — -1°C. | —
Light Fraction | —14°C. | —8°C. [~14°C. | —8°C. °C:
Dewaxed Heavy | —10°C. | —6°C. | —16°C..| —8°C. 13°C.
Fraction S
II  |Blend of Light  _8°C. —8°C. ~10°C
and Dewaxed s
Heavy Fractions | N _
I | Dewazed Initial | —10°C.| © ~16°°C.| —3°C. | —22°C. |




1, 095, 182 7 It can

be seen that very simlar results were 6. A process according to any of
t he preced- obtained using these other mcro-organi snms as
ing clains i.n which the petroleum fraction was obt ai ned
with Clipolytica. is a gas-oil fraction which contains
straight= « In British Patent No. 914567 there is de- chain
hydrocarbons in the form of waxes. 55 5 scribed and cl ai ned

a process for the recovery 7. A proces§093q§?rd| ng to any of the pre{_zcei_-
of yeasts%:-e-h—h-&vt—beaq—w-em

case wherer® he- It can be seen that very sigpilarssulif wery dr ofc Arpoesess accorflingte aebtrf]shqps*@sd-add-
treated gas- mal nzz?ﬁwth‘fé q PEroRTEaHTE 3S higKclaims in which the petrole

m xture of yeasRIn Ehiater oird B &heiﬁtﬁﬁﬁa‘iﬁéﬁ%ﬁé’é‘ﬁ‘l’ﬁ‘ okt w&& gP'hestt
poi nt ' 5 scribed ancmadmum prodesd BB REMTPON, 7. AQraaids Aicdrdiflg roahy ofb&tpman sai d
| i ght gas-oil Pfaxs?asrfscgggl@oﬁrlgvesm grm@Om the L:ire- gFg clajsps nﬂl1 }!biq%t, 15%116 bthe
mllion by weig ro Fpyises 4 mg“ TpqRon g ’ﬁ?g?
surface active g Ty mxxm&?l%@,r ioue:t;s S ?f gween?s E fr“tffgcnon andpgal:l; 60

i ng, whereby 10 hesse 505paﬁbtpan mmnabpasfgm ﬁom heavy g as-oﬁ Fﬂ‘a&ﬁbﬁSSs aig C Qiied i ragge t O
claims 1 - 6 surface active agentan th t a-3Reeous mi neral nedi um

in whichin t hemg,a‘glgzeﬁh d aq ueous mmer ?sg mswh?chpiocetiﬁ accordmg to 1 {:d ga
Patent No. 91456%; Gilgephar éﬁ@ 914508 th véel. o8 Bl abhs B bl mﬂ@ e

light 65 15 scribed andl Haim&Cd proces whickl cdﬁipﬁéeﬁfe gasail ﬁfa&(bﬁ,Sﬁe wavi, CifbABEED pli &

gas-oi |- fract i omaintginiag 9(%6st @i & nutti¢nt miedinm poi Hic hegpy gas-oil fraction is below 380?&1 nt ai ni ng

a yeast in a nufff pessce }I?ﬁi‘}‘%feedﬁth‘é °h é‘?ﬁ?y gds c‘i\ag‘lcesf Jeapedinesin spsof e prpd-
TarfinC

eum or o-or anism 1
380[err]C. under‘::r(ﬁll:txﬁsf gﬁi ayﬁﬁ f'eeds % 81? spa

9. A process2@cair ﬁavﬂ;annOiEvelta mﬂg&ﬁﬁd 10. A process according to Hﬁ!ﬁm ﬂl’wihgh n and
a free oxygen- cumhalc n %to andpasc 18] qadon N thefyéasthis of e famiily Coptrgemiaem i s a
under conditi On%tor?s%% q)%pzﬁat@g tl{ewgasg,eaﬁltl ﬁeg@gﬁ according to claim 10 in

70 20 said fee # %Fm 1& %n_aver age nol 1in thﬁ\sub-famll%Crupto-

accordi ng t ozl aitMOph&dssWlidhNcomprises distilling a 1%&9%&%05&&&@%&]&@}[9 it
| east 10 car bonpenblhm gte:a&ttolostam tltdsewﬁdmllf wtklyqbumo@@m}ew T0rul°PSlS-

atoms per nol eclateefract st hst 13. Alg_roce ®oAbimg to
o plO A }aactmn an vé?:n - whlchta eas egenus &?igb 9
e sald % Lmaess according to claim 13 in

'\‘

whi ch the yeggt w1|ﬂ§ a Q aij OWthh the yeast is Candida lipolytddCAT CLA' M
| S - micro-organism wherebymﬂommde 15. A PI'OCCSS accordmg to any of the pre-
75 2 5grows uging g% f gax

o s T e
process accor di ﬁﬁ’%ﬁ"ﬁgﬁa Dep 5 ol e e presﬁngfc eum PECE 8™

the treated mg extract
obtain at™ | e%thémlsgma%ﬁ ction. ﬁ ?1e e%ast 155Acﬁmcéslaacogﬁﬂ1y&o'ﬁﬁf of aﬂﬁms

| ate fractions canzprprcsesn@ctadlhgaa\@auniﬂsﬁ whikint &—8 in wigch the mpm@wslsm acdestet ng t 0
claim 11 in  the treated heaVY dls“‘faf fignris blendedy f“F’ghk distillate frgcti

there- which t¥i SN Al ""’Z‘Z”hiﬁéi‘bé?‘o;e“d: ?éf‘d
treating theypaind ﬁs v foasbuwnrefeaeﬁoet tharoeﬂae&ﬁegaﬁg?mﬁbm to

claim 13 in eavy gas-ml fracuon and a light gas-oil 18. A micro-organism or a fraction derived
: fi:actlon . from a micro-organism whenever produced by
-4, ,A— process accordmg to claim 3 in which 2 process as claimed in any of the preceding
the. tréated heavy gas-oil fraction is blended ~claims. 95
45 with the light gas-oil fraction. '19. A gas-oil whenever produced by a pro-
~ . 5..A process- according to any of the preced- cess as claimed in any of claims 1-—~17.
) mg“clalms -which comprises cultivating a mi-
‘0-organism in’the presence of a petroleum J. WOOLARD,
raction having a mean molecular weight cor- - Agent for the Applicants,
Sponding te-at least 10 carbon atoms per Chartered Patent Agent.
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30 with a straight chain hydrocarbon-consum ng which the yeast is Candida
|'i pol yti ca. m cr o- or gani sm whereby said m cro-organi sm
15. A progcess according to any of the pre- grows using as
fpedstock strai ght-chain hydro- ceding cl ai nms in which the yeast is grown
carbons contained in sa d heavy distill ai& [RC- in the presence of a '
nutri ent mg(h m cont ain- 9(?& and thereafter separat] m:l t he
treated ing extIaal b s @ &&Y similar results were 6. A process according to any of the prec8-

*| atobtaingdyesing girese other micro-organisms as ing claih§ it ,qvh obe perodegmofretiion

heavy di sti
as obtained with C. lipol
oY of e1al e hherks B N B A sl el e r%?f‘s'w*% i

.'1-8 in which ts&ﬁecmuﬁrcﬁhﬁ&g% '-7. A process according to dnb 6t
heavy di stil | atof yéasta @hicio havie Hedal thd pﬁl mg claims in which, Wthé”lcish@vhtt&ttﬁeeat ed

| i ght distill atseucs Pfahstdroeﬁnbons, Which ﬂ:orpprc;csegig atreasedds fxect@n dsi 4 be legdnd back

il
3. A process a F@;‘”E‘;B Yo 280900 WFHC ; gﬁ%f%} &
described wifoh jea %ﬁ, parts et mlu?ﬁ? fabtameéfabl Wg@%ﬁ‘&cf b %3? cgl%;ﬁ sg
obtai n referenoéct acties hdamr and thér&%ﬁerf@ﬁ;ﬁg@, n

heavy gas-oil fiRggewhérehy thevel isqobraingthta ppstg-comt . 8. J&promsm@pzdmsrtgahmni or 6a

fraction deriv&gngyeat and agueous Gt

froma m cromsonghed Sid

n British Patent No. 91456
"SI0 O & \ooe D I

Ry

Héo!

in which in the case where the treated gas-
oil fraction is not to be blenced vggh the light
gas-oil fraction, the 909, distilla é

65

accorgling to clominmiBogi 4 ysakti it nufriepr Medias uasﬂmhawyryd-olﬁamwlsﬁﬂoﬁrw%pr ecedl ng )

gpse of 4 pagaffinisifeedsiock of prtronde P Agiregpspraceording to any of the preced-

t he t¥eated he% e agfqg g gg dJgims m which the micro organjsip is 2
fa )
5 ; ATED s
£ whengvedid i g,a; ":E“ T siomass Y70, A process BcorfinPhoQGESS wPeRAY AN

to any of the pweightecher
‘ gtom Per meleculs ang spfarating the yeast
T

whi ch: conpri se
presepce of a
having a nmeag
50

espOIRigy ﬁSatClkz&t e ctafbbn

S me J
CLAIM I

=Y l&cﬁéss witich Q ﬁ&r distilling a

thyya’st iCdf FherfEmilly- Oriptocbcm ez al ns

m[;east 1sg?m -famlly $1 pIt | i

12 &J Qi&es; Qcorifdg 6\ dMirh Cﬁnins
respondi ng pétﬁ:laaﬁl flactivgtro dithirc&ndawatiadls phich the yeast is of the genﬁimdrtlepsisd Pat ent

Agent . late fractiopp kcenenyising 2 heavy distillate 13 A PTOCCS ﬁg g (ﬁg pH: in
T t distillay .
e st ahR ot R .

W C. 2;
obt ai ned.
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micro-organism whereby saxd mxcro-orgamsm
grows using as feedstock, straight-chain hydro-
carbons contained in said heavy distillate frac-
tion, and thereafter separating the treated
heavy distillate fraction.

2. A process according to claim 1 in which
the treated heavy distillate fraction is blended
with the untreated light distillate fraction.

3. A process according to claim 1 in which
the petroleum fraction is distilled to obtain

a heavy gas-oil fraction and a light gas-oil

fraction.

4. A process according to claim 3 in which
the treated heavy. gas-oil fraction is blended
with the light gas-oil fraction.

5. A process according to any of the preced-
ing claims which comprises cultivating a mi-
cro-organism in the presence of a petroleum
fraction having a mean molecular weight cor-
responding to at least 10 carbon atoms per
molecule.

15 A prq‘ccss mcmfdinglm mypufeﬁe psm-y be

ceding claims in which the yeast is grown
in the presence of a nutrient medium contain-
ing extracts of yeast.

16. A process according to any of claims

.1—8 in which the micro-organism is a bacter-

fum.

17. A process according to claim 1 and
substantially as hereinbefore described with
reference to either of the foregoing Examples.

18. A micro-organism or a fraction derived
from a micro-organism whenever produced by
a process as claimed in any of the preceding
claims.

19. A gas-oil whenever produced by a pro-
cess as claimed in any of claims 1—17.

J. WOOLARD,
Agent for the Applicants,
Chartered Patent Agent.
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