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materials. Description of Related Art 1 [ 0002] Liquid hydrocarbon
phase, such as crude oil, naturally contains a variety of contam nants that
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droplets may be coated with naturally occurring surfactants such as
asphal t enes, napht heni ¢ aci BAGKIGROUNDORETHEINVENTIONs| j ds i ncl udi ng but
not |imted #Qqi50R vdntlen Silica, carbon, carbonates, or phosphates.
Renoving the water fromthe crude oil is essential at crude oil production
facilities as it [P#hcths présentvinvantionfelgevgiaenlily tatestingte vatwrinil@nd oil-

transportati. 4 n f l, t especially.chlorides of Go | and
o ol 1 o B G RiGeHRAE: AlendBnd, o SORRELAC o EBnE e Sindlehdfr o "1
processi ng ddotks seinible fonuserid dightthronglipuy &stng fregafnk ?I:Whicbfch@ﬁi?dimsdoﬁ&%s it is
advant ageous to reduce.the salt concentration to the range. o t.o ppm or
ove and vatds CodiE Syl Radel ST PIune Hireision U RIS e thr gl b |

prior to tramaresdoatitaly serdeh RURPRSAEMGaPhatkhsls O | .

]
&

Description of Related Art

[0002] Liquid hydrocarbon phase, such as crude oil, naturally contains a variety
of contaminants that have detrimental effects on process equipment and in the operation
of a refinery. These contaminants are broadly classified as salts, bottom sediment,
water, solids, and metals. The types and amounts of these contaminants vary depending
on the particular hydrocarbon phase. Additionally, native water present in the liquid
hydrocarbon phase as droplets may be coated with naturally occurring surfactants such
as asphaltenes, naphthenic acid salts, resins, or with solids inchiding but not limited to
iron oxide, silica, carbon, carbonates, or phosphates. Removing the water from the
crude oil is essential at crude oil production facilities as it impacts the value of crude oil
and its economic transportation. The presence of salts, especially chlorides of Group I
and Group II elements of The Periodic Table of Elements causes corrosion of oil
processing equipment. In order to mitigate the effects of corrosion, it is advantageous
to reduce the salt concentration to the range of 1 to 5 ppm or less and water content to
about 0.10 to 1 wt% by weight of the crude oil prior to transportation and processing of
the oil.

{0003} A standard treatment for removing small particles of solids and bottom
sediment, salts, water and metals is a phase separation operation commonly known as
dewatering or desalting. A fresh water wash in the range of typically 4 to 15 vol % is

injected into the crude oil. The crude oil and wash water are subjected to shear to



[ 0003] A standard treatnent for renoving small particles of solids and
bottom sedi nent, salts, water and netals is a phase separation operation
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additives allow droplets of water to coalesce more readily and for the surfaces of solids
to be water-wetted. The additives reduce the effective time required for good separation
of oil, solids, and water,

[6606] Development of new chemical demulsifiers has typically been done
using glass bottles or glass tubes in a process referred to as “bottle testing”. In the
simplest embodiment, an oil sample and treatment chemicals are added to a bottle and
shaken. The rate of demulsification (water removal) is then monitored as a function of
time by observing the amount of “free” water that collects at the bottom of the bottle
through visual inspection. This method has proven to be useful but is time consuming,
and it often fails to consistently reproduce test parameters so that the effectiveness of

different chemical demulsifiers can adequately be compared.



3 [00071 It is desired to inprove high volume testing nmethods and
equi pnent such that one may sel ect the nost efficacious chemcals to
opti m ze wheoamibesiton breaker process. SUWARY OF THE | RCENBR@N036297
100081 In one aspect, the invention is directed to a process for testing

the effectiveness of denmulsifying additives on water-in-oil or oil-in-water
emul si ons. The process includes addi ng sanples containing differing
conbi nations of oil, water and demulsifier to a plurality of elongate
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an imaging device to record the demulsification of the oil/water emulsion.

[0009] Another aspect of the invention is directed toward apparatus for testing
the effectiveness of demulsifying additives on oil/water emulsions. The apparatus
includes a plurality of elongate reactor vials for receiving samples containing differing
combinations of oil, water and demulsifier to a plurality of reactor vials, wherein each
elongate reactor vial has a longitudinal axis extending from its bottom to its rim. The
apparatus also includes a reaction block configured to receive the plurality of reactor
vials and a shaker having a platform for receiving the reaction block in a pivotable
configuration. The reactor vials are received in stations of the reaction block in a
vertical orientation such that the longitudinal axis of each reactor vial is perpendicular

to the platform, and the reaction block is pivoted so that the longitudinal axis of each



100101 The present invention and its advantages over the prior art wll
becone apparent upon reading the followi ng detail ed description and the
appended wbhannglsedstth ref erence to the acconpanyi ng dr awiPOGAIS2BRIOER97
DESCRI PTI ON OF THE DRAW NGS [ 0011] The above nentioned and ot her
features of this invention will becone nore apparent and the invention
itself will be better understood by reference to the follow ng description
of enbodi ments of the invention taken in conjunction with the acconpanyi ng
drawi ngs, wherein: [0012] FIG 1 is a perspective view of apparatus
used for testing the ef fectiveness of denulsifying additives on oil/water
emul si ons; 131 .G..2.1S er.sp CtIV view of t a rat.us of
FIG 1wt h A Rt iR S B er T e Ren iEils ABRERE i
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reaction bl ock |vote,§j to its or| zontal orientation for agltatlon
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embodiment, the apparatus also includes an imaging device used to record the
demulsification of the oil/water emulsion.

{6010] The present invention and its advantages over the prior art will become
apparent upon reading the following detailed description and the appended claims with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{0011] The above mentioned and other features of this invention will become

more apparent and the invention itself will be better understood by reference to the
following description of embodiments of the invention taken in conjunction with the
accompanying drawings, wherein:

{0012] FIG. 1 is a perspective view of apparatus used for testing the
effectiveness of demulsifying additives on oil/water emulsions;

[0013] FIG. 2 is a perspective view of the apparatus of FIG. 1 with a reaction
block pivoting to a horizontal orientation; and

[0014] FIG. 3 is a perspective view of the apparatus of FIG. 1 with the reaction
block pivoted to its horizontal orientation for agitation.

[0015] Corresponding reference characters indicate corresponding parts

throughout the views of the drawings.

DETAILED DESCRIPTION OF THE INVENTION
[0016] The invention will now be described in the following detailed description

with reference to the drawings, wherein preferred embodiments are described in detail
to enable practice of the invention. Although the invention is described with reference
to these specific preferred embodiments, it will be understood that the invention is not

limited to these preferred embodiments. But io the contrary, the invention includes



100161 The invention wll now be described in the follow ng detailed
description with reference to the drawi ngs, wherein preferred enbodi nents
are descrwbediirsciet ai | to enabl e practice of the inventcomnS2@iobeagh t he
invention is described with reference to these specific preferred

enbodi nents, it will be understood that the invention is not limted to
these preferred enbodi nents. But to the contrary, the invention includes 5
nunerous alternatives, nodifications, and equivalents as will becone
apparent from consideration of the follawng detailed description.
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vials 14 in a stacked or vertical orientation. As best seen in each
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The reacti on e Integra y conventional iInjection
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it 6 conducted using several different emulsion breaker chemistries and concentrations to
see which combination provides the most effective treatment. Alternately, a specific
emulsion breaker may be tested on different crude oil compositions, or any combination
crude oil and emulsion breakers may be tested simultaneously in the plurality of reactor
vials 14 in the reaction block 12.

[0018] The reaction block 12 initially holds the reactor vials 14 in a stacked or
vertical orientation. As best seen in FIG. 2, each row 20 of stations 18 in the reaction
block 12 is offset from the other rows 20 to facilitate loading of reactor vials 14 in the
reaction block 12. The reaction block 12 may be integrally formed by conventional

injection molding, with the injection material being polypropylene plastic. However, it



woul d be apparent that other nolding and machi ning processes are al so

vi abl e production processes. It would al so be apparent to one with ordinary
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t oget her. [ 0019] Each of the reactor vials 14 includes an el ongate
tube bore 24, the length or height of t | atter being determ ned froma
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reactor vials 14 held in the reaction block 12" so that effective test
conpar i sons 18 @me smbedinent dhe\beaterekc panyipsg| cartridge heating elements (e.g., resistive-

heating element) in thermal communication with each station 18 of the reaction block
12. Alternatively, the heater 34 can use a hot gas or liquid to heat the reactor vials 14 or
the reaction black 12 can be used in an enclosure defining a heated environment (e.g.,

oven). The heater desirably maintains temperature of the reactor vials between about



[ 00231 According to the invention, the reaction block 12 is nmounted on the
platform 17 such that it can be pivoted about 90 degrees fromthe generally
vertical woadivigemad observation array orientati on showrCIrusSEI1E036291 0 a
generally horizontal orientation as shown in FIGS. 2 and 3 for shaking and
emul sion formng. By a horizontal orientation, it is neant that the reactor
bl ock 12 is pivoted such that it holds the reactor vials 14 such that the

| ongi tudi nal axes of the reactor vials 14 are substantially parallel with
the plane of the platform17. In one enbpdiment, the shaker 40 has a pivot
menber 42 to secure the reaction bl ock 12 to the platform 17. This can be

acconpl i she f or as best n.in rovj di ng the.shaker
40 with a rgltogl ?ﬂdngdﬁggﬁgd FPTE REH] y ee&h@ﬁ&ﬁﬁ&iﬁ@g fpging, the,tegling
integral w tdrogghsat form 17 of the shaker 40. The L-shaped flange 44 retains
a first end 46 of the reactjon block 12 wth the pivot nenber 42 so as to

al l ow the reacti dROI & eiglied gt thyi eR palk p‘é@?rs%dtﬁét il rtEReratugowever |
one skilled doﬂtr&l'[@s 3 Tan&“sédsoﬂdr(ﬂ@trs‘}&)@ﬂ}jalrehﬁfed QhifiGhe NEARSI4 & ebamg 8h liye mount
t he reaction bl ock the platform 17 may be used using sound

engi neeri ng ijnh@)“rﬁléht Dmmahb'u'éur&égawmn@therrmopm R e thefmisters temperatuieon. 8
[ 00241 The | XGPS HOIRARE Hlod'D. RO Hiullad EEbABMORTY Rk | N9
additives for effective tre ol 1 /'wa Srons 1n asi aneous
and consi st eépmperaturecontrelierd 6tnls| esetdae nmd@gemlppﬁy aixml thReampevaturei ol leschlrbw

containing t r nd derul sj f aent re.lo into
the reacti onibﬂflgllelfe%@iow% Orﬁq( tﬁaézlar? %rﬁn%fxbt(?i{% 9’?‘?1 %F%%/%ﬁp 8%8
orientation. Altqosez] dhy redctien bRakt10ris Yicahed bh BB Y10 hiHiadis\d 6 don t he
reaction block 12. Desired tegﬁerature paraneters are maintained with the

heater 34. |1agiaqPedevics asishakier 4%e i pgitation dewics AR iowagr 49 smulsify theril andact or
vials 14, t%te@@ﬁm@m QR G tﬂ@rea&opmgt R TR BaribilISt @dfeh ot heihFaNt al
orientation, and the reaction block 12 is agitated withthe shaker 40 while
in the hori zct@mcal4001ﬁ|t@hf:at1¢abrandwn Bown dseitah@r |linpart %@quoasalmngpedhcf g
reasoning, i d ty5bet L ONS t he
reactor vi algtsub ﬁrzlaé)e Befa en Flha?r% tﬁo%%%n%}%dr%?en ati 8%{5 e%\@ﬁg'&f ey wer e
j ust shaken deneratien ineqll ofttht reacioeviat iHheld Ad tler reddiion ok sli2ososthatr effebivened,

t he reactlor} Sl% ock 12 is returnngto thg grtical orientation, and vi sual

i nspect i on df* FHEPHERR €POF CREF BFEH $358 iPLact or vials 14 is observed.

[ 0025] In one enqomqremorda;@ tonAgiim@nden i (e r&Qtiod bR 2t B hmeG@ddord iR
derrul sification as gntba FIG 1. The inagj gdewce 50 may be a digital

canera or otmgfor?‘e tdbgan ke Bé"@@dt"&o\“e% EEreas TR s &%“F@HYd‘Fntchle oi |

and water inofdigs aﬁﬂ@s&fvaﬁb@Iaﬁa%ne&m%ndaﬁ%% BT & 2 YefciilyPRor2BRaAt ed
manual |y or by using a control | (not shown) to record’imagés at desired
time intervargnigtiem as ;shews He Hiﬁ@r atod Adex Shﬂk!ngb@n%@@sﬂéwn @uningg Bye entire
time necessq{ xz&Ral féﬁ{aﬁ £ 1@@%&%% tﬂ?rea@t%?gfogﬁ ngllsy iv ?Fv?c(ﬂrt@?thog&d | mage
anal ysis may be use €r than visual inspectiont ect th at a.

Thi s al | ows th¢ [reackne Vleb!ctfbrsus,h ahx thd lougibdinak sesss ofl thd redamrsamls 4 ax

|'s wh d bl | h | d
the et meo By e ubin? pRGF of BEbiBowp 125 T oo HEHRGn | he
back of the maa@talmtlmemier 4210 secure thd R0t Hh bkl 12 thhig: slhaoBUr Ehibiam been

illustrated and deSCanP din typical enbodinents, it is not intended to be
limted to tHSECERIERYS HSHAmPE; Frcest ssen BUEGrd By freviding the shirleer 40M41hia ut i ons

can be nmade rWa;nlﬁ%eQﬁ‘narshéﬂq& dﬂ@ﬁ%emnéer Q40dtH &r pRédrhtwig plglt}f‘@mpf’ﬁw nt
di scl osure. As such, further nodifications and equival ents of

di scl osure Hbe shakeridts clesbohmneyd fhogufd reaipen §mﬁ§né 46| af ¢lae teﬁCttm(-bl@Eﬂitlﬁjm ng
no mor et hanyfipih B ERBEL IPLS AL WowARE reldon 6l FR: ARG B0
ieved to 0

equi valents are evmthlnt e scope |sclo ure-as
defined by tpkefdnol 1'owiHnyevksgioms . skilRd in the art W111 understand that other means to
pivotally mount the reaction block 12 to the platform 17 may be used using sound

engineering judgment without departing from the scope of the invention.



[0027] What is clainmed is: CLAIM 1. A process for testing the

ef fecti veness of denul sifying additives on oil/water enulsions, the process
conpri si YO 2011/15608addi ng sanpl es contai ning differing cechiusailoseInf oil,
wat er and demulsifier to a plurality of elongate reactor vials, wherein
each said elongate reactor vial has a longitudinal axis extending fromits
bottomto its rim pl acing said plurality of reactor vials into a
reaction bl ock nounted on a platformof a shaker, wherein said reactor
vials are received in stations of the rggction bl ock in a vertical
orientation such that the |ongitudinal axis of each reactor vial is

perpendi cul ar to at.f or I voting the,reaction block so that
t he | ongi t udi nal ig@% @Jg? ‘8‘55&%1’? k6t %?CQWP%ﬁsesi g‘epﬁ‘ﬁgi}‘?éﬁ% 's ‘%Wliﬁg’éf’cgf ormin
a hori zont aladafrivefoatifesive treatmen@dioilAbdtét@niulfors 926 biddulihadus an ddhsiblag Shaker
to simultaneously forman oil/water emul sion in each reactor vial while
sai d react or™AnSf using the;testipg @appassiny oReagtor gagie bt sentejame fhe, o/ atsr pHEUIeeact i on

bl ock to retiuRehRifi8aaEQs A Baded iBtcAnd Rhld Mo 28RkARE Aldction block 12

in its vertical orientation. Alternately, the reactor vials 14 may be filled while in the
reaction block 12. Desired temperature parameters are maintained with the heater 34.
In order to simultaneously create the emulsions in the reactor vials 14, the reaction
block 12 is pivoted to a substantially horizontal orientation, and the reaction block 12 is
agitated with the shaker 40 while in the horizontal orientation. Without being limited to
any specific reasoning, it has been found that better emulsions are formed when the
reactor vials 14 are shaken in the horizontal orientation than if they were just shaken in
the vertical orientation. After the emulsions are formed, the reaction block 12 is
returned to the vertical orientation, and visual inspection of the demulsification in the
reactor vials 14 is observed.

{0025] In one embodiment, an imaging device 50 is used to record the
demulsification as seen in FIG. 1. The imaging device 50 may be a digital camera or
other recording device used to record the separation of the oil and water in the reactor
vials 14. The digital camera 50 can be operated manually or by using a controller (not
shown) to record images at desired time intervals such that the operator need not be
present during the entire time necessary to separate the emulsion. Accordingly,
photography and image analysis may be used rather than visual inspection to collect the
data. This allows all the reactor vials 14 to be assessed at the same time intervals which
is desirable, since they all have the emulsion created at the same time. Desirably, a
suitable backdrop 52 is place behind or on the back of the reaction block 12.

[0026] While the disclosure has been illustrated and described in typical
embodiments, it is not intended to be limited to the details shown, since various
modifications and substitutions can be made without departing in any way from the
spirit of the present disclosure. As such, further modifications and equivalents of the
disclosure herein disclosed may occur to persons skilled in the art using no more than
routine experimentation, and all such modifications and equivalents are believed to be

within the scope of the disclosure as defined by the following claims.



and observing the demulsification of the oil/water emulsion in the

plurality of reactor vials. 2. The process of claim1l further
conpri si nyousimigewsn i magi ng device to record the denul sipCirastéion3ieb7 t he
oi | /wat er enul sion. 3. The process of claim2 wherein the inmging

device is a digital canmera and a plurality of photographs are taken at
different tinmes to conpare the effectiveness of denulsification between the
plurality of vials. 4. The process of claim1l wherein the reactor
vials are placed in the reaction block ign an array having a plurality of
rows, wherein each row has a plurality of stations. 10 5. The

process of claim rein sa es containing |less than about 5 m of
sanple are addedié%%?ﬁgwﬁgé%¥%$&§laIs.

CLAIMS

1. A process for testing the effectiveness of demulsifying additives on
oil/water emulsions, the process comprising:

adding samples containing differing combinations of oil, water and demulsifier
to a plurality of elongate reactor vials, wherein each said elongate reactor vial has a
longitudinal axis extending from its bottom to its rim;

placing said plurality of reactor vials into a reaction block mounted on a
platform of a shaker, wherein said reactor vials are received in stations of the reaction
block in a vertical orientation such that the longitudinal axis of each reactor vial is
perpendicular to the platform;

pivoting the reaction block so that the longitudinal axis of each reactor vial is
parallel with the platform in a horizontal orientation;

agitating the reactor vials with the shaker to simultaneously form an oil/water
emulsion in each reactor vial while said reactor vials are in the horizontal orientation;

pivoting the reaction block to return the reactor vials to a vertical orientation;
and

observing the demulsification of the oil/water emulsion in the plurality of

reactor vials.

2. The process of claim 1 further comprising using an imaging device to

record the demulsification of the oil/water emulsion.

3. The process of claim 2 wherein the imaging device is a digital camera
and a plurality of photographs are taken at different times to compare the effectiveness

of demulsification between the plurality of vials.

4. The process of claim 1 wherein the reactor vials are placed in the
reaction block in an array having a plurality of rows, wherein each row has a plurality

of stations.



6. The process of claiml further conprising heating the sanples to at

| east 120C. 7. The process of claiml wherein each sanple contains a
di fferentwOenuss@seer or different concentration of demrCIiuSe@n/036297 8.
Apparatus for testing the effectiveness of demul sifying additives on

oi | /water emul sions, the apparatus conprising: a plurality of

el ongate reactor vials for receiving sanples containing differing

conbi nations of oil, water and denulsifier to a plurality of reactor vials,
wherein each said elongate reactor vial jgas a |ongitudinal axis extending
fromits bottomto its rim a reaction block configured to receive the
plurality of reactor vials; and a shaker having a platformfor
receiving the reaction block in a pivotable configuration, wherein said
reactor vials aré.recd@hverbcess of chim dnsheddin bhraplecamtaiting hksothin hbowd suslr t i cal
orientation such that the |ongitudi.nal axis of each reactor vial is

per pendi cul & -S?’BplFﬁ{:f"}SiF&‘f%ﬁ?ﬁ%éﬁaf‘g Pd reaction block is pivoted so that
the | ongitudinal axis of each reactor vial is parallel with the platformin
a horizontal orientation while agitating the reactor vials with the shaker
to sinul taneousl ¥ f or WP&H‘%P%W\R&%@P 1 dvithes comprisingehsating thg sewpley ot legsid t hen
pi vot ed backj>gq that demulsification of the oil/water enulsion is nonitored
with the reactor vials in a vertical orientation. 9. The appar at us
of claim8 further conprising an i nagi ng device used to record the

denmul sification G/’f t h%hg i;’lr(veyc\-@ & cﬁ% %' %'rﬁierein each sample contains a different

demulsifier or different concentration of demulsifier.

8. Apparatus for testing the effectiveness of demulsifying additives on
oil/water emulsions, the apparatus comprising:

a plurality of elongate reactor vials for receiving samples containing differing
combinations of oil, water and demulsifier to a plurality of reactor vials, wherein each
said elongate reactor vial has a longitudinal axis extending from its bottom to its rim;

a reaction block configured to receive the plurality of reactor vials; and

a shaker having a platform for receiving the reaction block in a pivotable
configuration, wherein said reactor vials are received in stations of the reaction block in
a vertical orientation such that the longitudinal axis of each reactor vial is perpendicular
to the platform and said reaction block is pivoted so that the longitudinal axis of each
reactor vial is parallel with the platform in a horizontal orientation while agitating the
reactor vials with the shaker to simultaneously form an oil/water emulsion in each
reactor vial and then pivoted back so that demulsification of the oil/water emulsion is

monitored with the reactor vials in a vertical orientation.

9. The apparatus of claim § further comprising an imaging device used to

record the demulsification of the oil/water emulsion.

10.  The apparatus of claim 9 wherein the imaging device is a digital camera.



11 11. The apparatus claim8 wherein the reaction block has a
plurality of rows, wherein each row has a plurality of stations to receive
a react orwoi2ai1/156084 12. The apparatus clai m 8 wherei RCThEIS201@@8620T Vi al s
have a vol une of about 5 nl. 13. The apparatus claim 12 wherein the
reactor vials are closed using septa and netal caps crinped to the vials
14. The apparatus claim8 further conprising a heating configured to heat
the reactor vials to at |east 120C 15. The apparatus in claim38
further conprising an insul ated electrqu pl aced outside the vials to
provide an electric field capable of voltages of 100 to 10,000 volts.

16. The process af clg,m1 erei.n sanples, are placed.in reactor_ vials
havi ng a vol une 3# abg(hf BRI (S%'F" qs‘é’ggr.em the reaCtR’ﬁ’ff(’#H’és 5}’@5@&0&9‘”&4 aimi1
whelr ei n sanpkiggeineschib@dasa blurdli@pet sitioé & réced@\d rgkté Wl une of about 5 m
or |ess.

12, The apparatus claim 8 wherein the reactor vials have a volume of about 5

ml.

13. The apparatus claim 12 wherein the reactor vials are closed using septa

and metal caps crimped to the vials

14.  The apparatus claim 8 further comprising a heating configured to heat

the reactor vials to at least 120°C.

15. The apparatus in claim 8 further comprising an insulated electrode
placed outside the vials to provide an electric field capable of voltages of 100 to 10,000

volts.

16.  The process of claim 1 wherein samples are placed in reactor vials

having a volume of about 100 ml or less.

17.  The process of claim 1 wherein samples are placed in reactor vials

having a volume of about 5 ml or less.



