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United States Patent Office 
1. 

25.504 
ERUELSGYMN TITREATES AND EMULSION 

TITREATTIRN WETTS 
Clarence O. Glasgow, Tessa, Okla., assignor to National 
'Talk Cottagasy, Tunisia, Cy:::::...', a ccript Oratica cef Nevada 
Grigi al No. 3,839,536, da e Nov. 21, 1961, Ser. No. 

793,596, Feb. 16, 1959. Application for reissue Sept. 6, 
1362, Ser. No. 222,769 

5: Clains. (Ci. 55-42) 
Matter enclosed in heavy brackets appears in the 

original patent but forms to part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 
The present invention relates to emulsion treaters and 

emulsion treating methods. The invention is particularly 
concerned with processing oil well production in the field 
in order to scparate the production into oil, water and 
gaS. 

Oil well production varies widely in q:ality, between 
locaîities. Scine black asphaltic base crlide oil produc 
tion in various parts of the world has reiatively little 
gaseous phase and its gravity is low, in the order of 25 
er 3} A Pi to 9 cr 10 AIPi. This production often has 
a great deal of foam. Aiso the union between the water 
arid oil is relatively strong, or "tight." On start-up, dur 
ing intermittent treating operation, the low gravity pro 
diction is difficult to melt from its congealed condi 
tion in the treating apparatus, particularly the coalescing 
section. The foam is difficult to reduce quickly and ef 
fectively, When a single source of heat is applied to the 
production to break the tight emulsion, the skin tempera 
ture of the heat source must be developed so high that 
thermal decomposition of the hydrocarbons results in 
coking of the surface of the heat source. Also, if the 
production is not passed over the heat source with 
relatively loing residence time, and there is a relatively 
high skin temperature required, thermal agitation will 
not be developed with which to wet the surface of the 
beat source and prevent vaporization of the mineral 
carrying water of the production, leaving scale deposits 
on the Si:rface of the heat source. 

Another probiem met in areas producing these black 
asphaitic base crude emulsions is a dimensional orie of 
the apparatus in which the process is carried out. Local 
crulinances rinay prohibit these structures extending as 
high as a common vertical treating vessel. The lease 
owner may wish to cooperate with civic programs to 
shield insightly treating apparatus from the public gaze. 
Also, in remote areas, labor may not be available with 
which to set the vertical strictures. Therefore, the 
peculiar treating probe is of these productions have 
added to the problem of sclving the treating problems in 
apparatu5 wich is horizontaly arranged. 
A prim:ry object cf tic pres:t invention is to apply 

a sor:trce of l:eat so as to reduce the fo&m cil oil well pro 
cuction cffectively at the beginning of its treating process. 

Anctier object is to supply heat to oil well production 
so as to greatly redce, or eliminate, coking and/or scal 
ing on the Surface of a heat source. 

Another object is to nechanically manipulate oil veli 
production and apply heet to it at a pittrality of locations 
So as to theoroughly mix tine producticn with any emijl 
sien-breaking chemical that may have been added and 
raise the temperature of tile production to where it is 
completely prepaircd for optimum coaiescence of its water 
and cil. 

Another object is to conscrve the gravity of the final 
clean oil product by condensing all liquefiable compo 
rents of the gas evolved from the production prior to 
coalescence of the water and oil while preverting con 
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densation of water vapor from gas above the clean oil 
back into the clean oil as it is removed froin the process. 

Ai. Other object is to develop a differential ety cen the 
presStres Cn Surfaces cf igids in tte trcaing prccess 
to nove the producticn liquids through the steps of the 
p: C ccSS. 

Another chject is to provide a structural arrangenient 
for vessel coalgarimghts in yich the treating process 
takes place, the vessc corpartinents being in substan 
tial horizontal alignment. 
The present invention contemplates treating a low 

gravity, high viscosity, foaming oil well production by 
initially heating the production by disparsing it in a body 
of Ewatar prediction which as been heated encugh to 
efectively reduce the foam and militate against its thermal 
decorfiosition in coking on the surface of a subsequent 
!jeat ECL l´ce. 
The invention frther contemplates the initial heating 

ticing controllied to reduce the viscosity cf the produc 
tion Stafficiently to raise the efficiency of het transfer 
froin the heat so:rce to the production enough that the 
sikin (Emirature cf a Sb3ç q !ct. hic: ting source ficci 
rot be so high that it willi ca: Se terra! decompositio: 
of hycirccarboras ol its surface. 
The invenion further contcm !ates that baie 3 r^2 (Yirrt - 

ed in the body of water prodisctic; wii mechanically 
ranipulate the production in spreading the predliction 
washed therein into this checks frcin which the lighter 
hydrocarbon gas will readily evolve, or breakout, in foam 
rediction and gas release a:rdi which wi cause te pro 
d:ction to heat more eficicity in viscosity red!:ction at 
which will cause the production to ?ix more the roughly 
with Griy emulsio:m-breaking citeinical addcc. 
The invention further conteii: tes the initial heating 

it a Sorce of licet 
hot enough, in a body of the production farge enoi gin, 
to set up thernal currents which the roughly agitate tha. 
body of production in completing the mixing with the 
cheinical and raising it to the temperature where it is 
completely prepared for optimum coalescence cf its water 
and oil. The production is fiowcd downwarily over the 
Second source of het so the fina! Stage of dig. Ssing is 
accomplished in the upper region of the body of produc 
tion and disturbance froin deg: S3,iing is kept to a mini 
min. The production has been redced in viscosity by 
the first heating so the skin teneratre of the second 
heat scarce necd not be high enough to result in Scaling 
and coking in getting the production lip to the final treat 
ing temperature. 
The invertion further cc tennlites the 33 evolved 

frcin ihe plurai stage heating being cc indicted through a 
heat cK changer in which a cool stre2 in of hid concisc 
ail liqrefi:able components of the gas 02:?nd the li {{sid! 3 are 
returned to thic production p:ts sig dcv:,'my v Cardiy ovc?r taa: 
second heat Eclice i:) is an the gravity of the final 
clean oi prodict. E :e remaining u:!in::?ed gas is 
passed over the surface of the clean oi! prediet, combin. 
ing with any gas evolved above its si 3 rªzce. Jcwever, 
the liquids passed from the initial heating to the sub 
sequent heating are heat-exchised with the gas to 
prevent condensation of any water vapor therefrom into 
the clean Uil, 
The invention firther contemptes Sc:: ing the evci of 

liquids flowed downwardly cycr the Sic:nd serce 
heat and controlling the withdrawing of the gas cvoivcd 
from the liquids of the prodictio: heated in devel 
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liquids heated and the pressure on the cea in oil to 
clean oil from the process to Siciage 
desirabic working pressure within the safe surge ef is 
veS55@cl. 
The present invention further conticipates a series of 

. 

a differential between the pressure on the su Tf. 
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teparate vesse comnpartments, one compartinent prGvid 
ing the first boy of heated proliiction water, ano' it 
compartment providing the a secolel c tion cof the 
well streann large enough to give the required reside:ce 
time and thermal agitation. Aid anothcr co1partmcft 
prci, viding the t:"eating coaesccrice. Ti ile comparinnen 3 
are nor rais!!y within a single vesse and in h9;izontal 
alignment. However, the connp crits can be in Separte 
vessels, connected by conduits. 
The inventies further centerplates placing the treating 

coalescence compartment between the cihei is occupil 
ments in a horizontal vessel So the connectiig passage bc 
tween the other two compartments will heat-exchange with 
the top of the treating coalescence compartment to keep 
the gas above the clean oil warn enoigh to p: event water 
vapor in the gas from condeising into th h2 cc sil. 

Other cbjects, advantages and features of this inventicil 
will become more appareit to one skilled it the airt 2: ) in 
considcration of the written specification, appended clails, 
and the attached (ira sings wh; Crein; 

F! G. is a diagrammatio SOcticied elevation of a vo 
sel e innbodying the invemtion. 

5: G. 2 is : Cection tong lines 2-2 of FIG. 1, 
F f G. 3 g à di - * gminatic seciioined! e cytion cof a nodi 

fication cf the FG. 1 vessel enabodying tic invention. 
F. G. 4 is a section along lines 4-3 of F. G. 3. 
Referring siccifically to F.G. 1, there is shown the cis 

sential components ci an oil well production treater. With 
the comparents of this treater as disclosed, the process 
cf the invention may be carried ot. A quite diagran 
natic style of illustration has been utilized for both sinn 
plicity at i di clarity. 
The treater of FG. is characterized by a she 1. 

te v','hich the prcdi ction of an cii well is brought in cen 
duit 2. Coirduit 2 introduces the production into first corr 
articit 3. Within Shc . 
Coin partncint 3 is essentially defined in one cind of shell 

1 by partition 3. A conventional form of g3s-fired heater 
5 is lounted within compartment 3. The coil b:stion of 
gas wit lain the tube of hcater 5 is automatically confroce! 
by a system responding to the tempcratra sensed by ele. 
ment 6. Element 6 is inserted directly into compatient 
3, being interact in the liquid within compartment 3 
which is heated by the tube of heater 5. 

It is conticmplated that a first body of watcr prodic 
tion will fill compartment. 3. The cil weii production in 
trokuced into comparinent 3 by conduit 2 will be dis 
persed through the first body of heated pi'oclitction 
water by conventional spreader structure illustrated at 

7. Free water will drop out of the production rapidly in 
conparinent 3, mainiaining the inventory of Vyaicr tli Orc 
in. Surplus wate" constantly overloys from colipart 
ment 3, along with oil weil nroduction heated thereby. 
The first body of prodiction water, heated as it is, 

to within a 1:"eclermined tenperature raige, starts the 
treating proces. I ow-gravity, high-viscosity, fol my cili 
well production, is parse through the first body of heated 
piir' dttcrfiau w, ater, is brought up to temperaturc by con 
tact with the first body of heated production 3,3 tetë lir; til 
the viscosity of the in : Yit: ction is C. Wered a desircd 
ai Otilit, 
When the viscosity of the dispersed production is low 

ered the desired a mount, the foam of the dispersed pro 
duction will be reduced because of the weakening of the 
vapor ten sic: of the gas bibbies which m : ke up te foam. 
Additionaliy, te viscosity rediction wijl raise the het 
transfer 'een the proiction ant thic heating 
st:uctures of the process. These rosa is are brought 
about by close regulation of hier 5 wºyith the control syst 
tent of er nacrt { in bringing tre temperature of the pro 
duction, dispersed tlp through thc first body of prodictioii 
water of compartment 3, within the predetermined 

tenmperature rarige. 
Rafes 8 represent additional structure within compart 

ment 3 which ce; tributes to the new results attained by 
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4. 
the invetition. The baffles 8 rep;essert structure lised to 
percong the travci timre of the discir: cd c;r til 
through the first body of heatc. prodi Citi 
These baffes will spread the disperªcci efni:i:ion itato rela 
tively thin sheets as the disparsed production is, heat:2. 
Spreading the production in thism:nner red: ces the bre 
cit time of gas bubbles within the production. Furtici. 
this function of spreading the production into thin sbecis 
promotes the cficiency of heat transfer, by conduction, 
from the watter leatedi procd:#ctio i to thic disperse 
emulsion. Of course, as the travel of emulsion through 
the first heated productio ti water v'shing bath is pi D 
longed by its serpentine path up', 'ard through compart 
ment 3, there is greater opportlitrity for tire breat of the 
first heated production water bath to raise the terpsi 
ti: re cf the disperseal production. Additiona!?y, the baiifle 
structure, in spreadling and re-spreading the emtileion i :o 
thin sheets, agitatics the production and any chanic: 
which may have been addicd thercio. The result is 
beginning of a thorough irag process which brigs 
ent:?sion and emulsio::-bre:king chemicai i:ito clo$2 co::- 
tact so thc chemical may function efficiently. 

After passing vp, through coin partirincilt 3. t:1.2 disse ) ? ".S.”,d 
production passcs cit of the compartment through crich 
ig 9. Creiling 3 is tiefined between the right-end heal 
of shell í and an end of elongatacii parti tion {{G running 
almost the length cf seil É. VYith tine upper walis of 
sheil í, horizontal partiticn | { forms an elongat><! Þagsage 
along the top of shell 1. il rogh his elogated passa 5 
passics heated Water of compartim crit 3. the dispe "ye, 
production, and at:y cimit:ision-breaking cheiric::{ thig.t 
may have been added there to it at thin sheet of liq sil 
Ol'(?:' the pe: ' tition i (). The gsg ge:S components of the 
production which have been evolves in comparinent 3 
are also pas Sed out of opering 9. All of these products 
fron compartricnt 3 are passes down the elongated pas 
Sage, over partition 8, to a second compartinent in the 
opposite end of Shell !. During their pas: ?og p}- 
tion 16, the heated prodiction, dispersed production 
water, emulsion and chemical are given an opportunity 

to mix more thoroughly, bringing the teiperature of : 
dispersed emulsion closer to that of the heated product 
ÉWaterº. Additional gas is released froin tite liqicis. Ali 
of these liquid products are then flewcd downwariy 
through opening it and into compartment 2. 

Conapartment 2, similar to compartinent 3, is basically 
characterized in the opposite end of shei: ; by a vertici 
partition 3 which is paralel to partition 4, Also similar 
to comparinient 3, Scccnd coil:p 3rtin aici: 12 has a he: telf : ; 
iiio inted the icin. All the liquid iying from corn 3 
melt 3, aong horizontal partition 42 re cºve d', w;. 
Wardly over the tube of heater 4, cited as it is in 
compartment 2. Compartinent 2 providas an acima, 
novel, function to this heating procass. 
The basic function of corpartineint i 2 is to estabilist; 

a Second collection of the liquid components of the wei: 
Stream large enough to prcyide Subst: intial residence time 
and therinal agitation whicle wii :oroughly six tie 

C!"cio, and ceil 
tie degassing of the prod:tion. Bringing the 
clownwardly over the the of the heater 3 provides for 
dega8sing to occur in the tipper regi: ins of tie body of 
liquid within compartinuent : 2. Evolving these geco! Es 
components in the uppr regions of this sectiid body if 

rY. 

. 

ictic 

prG dll.iction tentis to k cep the liquiis from bicing tinity 
igilated by thc evolving gas. 

te liquidis cf cUim partment 2 arc Hicated by tl:c tibe 
of hIC3 ter i 4. feater : is rcgulated as heater 5 i ciciri 
p: rie:Ent 3 is regt T*ie heat Outputt of hie: ter 3 
(:ct3 t!p t?:ermal currents in the coi:::bartment 3 !i:!!?c:8 
given the long residience time because of the cup. 
coin partment 3. 
Tie ther filal agitation in compartient 3 continues the 
ng of the production and chemical. Additiona:!y tiye 

the final agitation wil raise the te 
3 ili 
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5 
duction to within the range which will completely pre 
pare the production fer optimum coaliescence ofits Water 
and oil. Also, substantially all of the g3s to be evolved 
at the final treating teiperature will be so evolved in the 
upper regions of compartment 2. 

A. tcperature cle inent 21 is indicated as positioned 
orow the tabe cf theater 14. Element 21 controls the gas 

g cf heater i4, similar to the control of heater 5 by 
estic; 6. t is conteiapiated that element 2 will be 
ccated in the liquids of compartment 2 at a position 
wilere the control exertcd (ver heater 3 will result in 
bringing the liquids to within the desired range of tem 
perature as they leave the bottom of compartment 12 
through opening 22. 
The final heating afforded by heater 14 is accomplished 

eficiety, and with little coking and scaling on the heater 
t;bcs. The lowercd viscosity provides a "clatively high 
rate cf heat transfer from the tubes of heater 4 to get the 
temperature at sleinent 3 to within the desired range of 
femperature with the minimum consumpticn of fuel. The 
sl:'pression of the skin tenperature of heater 4 to a. 
ninimum also results in avoiding the coking and Scaling 
cil the surface of the heater 14 which would take place, at 
liser skin tempe?" I tures, 
Coking is basically a result of thermal decomposition 

of hydrocarbons. The lower the temperature to which 
ti; e hydrocarbons are exposed, the less coking will occur. 
herefore, the suppressed skin temperature of heater 4 is 
casic contribution to this resuli. Also, however, the 

Ici mill cirrents set up in compartment 12 promote oil 
wetting of the surface of heater 14 by the agitation. Oil 
vivciting of the surface cf heter i 4 militates against scale. 

Scale is basically a result of vaporizing mineral-carry 
ing water in the production. The suppressed skin tempera 
tire, of course, reduces the scaling possibility. However, 
tie oi!-ycting cf the Sirface of heater 4 reduces the 
possibility of scale formation. Water has far less tendency 
to vasoaize on an cit-wetted surface and leave any mineral 
extraited thercin. The thermal agitation in compartment 
: 2 ca:::ses ci to continua iiy wipe tha heater i 4 surface 
; it: keep it we:ted. The resulting scale reduction follows. 

he breaking of the union between the oil and water 
cGrifoilerits of the production, which began in compart 
neit 3, culminaics in the lower regions of compartment 
2. Ti he locat from i he plurality of sources provided 

in the coin artinents raises the temperature of the produc 
tion, degasses the production and thoroughly mixes the 
frcisction with any can sign-breaking cheinical intro 
(iced therein. By the time the production has traveled 
covyn over heater 5.3 in compartment 12, a large per 
ceitge of the water has ceen broker zway from the ci. 
": he codiection watt" at 23 represents, in part, that 
water willich is precipitated downwardly from coni part 
!ænt í 2. This water is removed through conduit 24 in 

ic, crg, ince with the control exerted by a foat 25. The 
iii 1.4g cilision passing through opening 22, from 
Crtª eitt i 2, has :een completely prepred for opti 
coacs cence within a structure provisied in a third 

cc F?rijª:Artit: et cf v.CSS:e! i. 
All gas ecus comronents evolved in the first compart 

nneit 3, within the eiorgated passage of partition 89, ani 
the upper regions of compartment 2, are passed out she 
: tirosh a conventional mist extractor structure 5 
Foi inted in gas head 6. A heat exchanger 7 is motiin?e 
cin the top of gas head 3. At the gaseous components 
cVoivcd arc brought into heat exchanger 7 aid to i:- 
circat contact with a Stream of coolant. This stream of 
coctant is indic: Ci as coming to heat exchanger 7 
through conduit 3 and leaving heat exchanger 7 through 
co: dit 9. The cooliant providcd for heat exchanger 
condencer 7 may be from any cool stream of fluid avai:- 

? ???? ??????? 

arc. The wel Sîream of conduit 2 may well have a tem 
crat irc a deflate for this purpose. Of coarse, any coo 

stre: mn of water avail: ble within the proper temperature 
renge can be used. 
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It is contemplated that all liquefiable comroents cf 

t; e giscous si ream passing up through head i 6 viti futi 
back through head 16 and onto partition 18. Fror .ai 
tition 13, directly above compartment 12, these conce sci 
liquids will jcin the liquids dropped into COrnpartneit 2: 
through opening i. The uncondensed portion of tie 
gascs up through head 16 are removci frcin Co.'s "...i. 
heat exchanger 17 through cond it 25). Conduit 3 iii o 
duces these gaseous components back into slici i of tie 
treater. Should there be any liquid carry-over frch 
cx charger i7, conduit 23 ext:2nds down into cerrar är et 
26 far enough to piace the liquids Well bielow the Siriace 
of the clean oil produced. Holes 23A place the gas iro. 
conduit 28) above the clean oil surface in comparticit 2: 3, 

Third compartment 26 is provided between first CJ, in 
partinent 3 and second compartment 2 witi in sile. , 
he compartment 26 is more specifically define city ingrii 

tion 4, a portion of partition 18 and partition 3. Vertic: i 
partition 13 extends down from partition is to a soil 
above the bottom of shell i to provide the opening 22. 
A conventicinal hy section is providied te tween pli 

1ion 4 and partition 13 to act as a treating-cc.ie Scing 
structure for the emulsion passed by up through it fro: 
opening 22. The hay section 27 illustried is siiovy as 
having two sections defined by horizontal is perfor:tie 
plates and expanded netai sections. She expanded in et:l 
sections and imperforate plates are arranged to provid: 
a serpentine path upward for the emulsion frci, coini 
partment 12. The coaescing functic; in of a hy seci. En 
is Weil known. The globules of ci aggiginertici i ti: 
coalescing hay will migrate upward, and the dropicts of 
w:iter agglomerated by the section will innisra e cic wins, &c. 
to join the collected body of water 23. The result is to 
collect a body of cican oii in the upper portion of coinpai':- 
ment 2ó above the hay section from vinich o Will lagº re 
moved from vessel by a skinner 23 through conduit 23. 
The three compartments within sie i ar2 ilt:strates 

in horizontal alignment. Obviously, it is feasie to fr:- 
vide separate vessels, as compartments, which cn ble 
connected by conduits through which to nove e filius If 
the process. Arranged as they are, 112 thric cliff - 
ments of vessel have the problem of forcing the ce: a 
oil from the collection of oil in the upper portion of 
compartment 26, it is difficult to provide a sificient citi 
for this purpose in a horizontal vessel. The present 
invention provides a Substitute for this head force. 
The uncondensed gases of conduit 23, from tile top of 

texchanger-condenser 7 are placed on the top of tie cle: it 
oil Surface in compartment 26 through difierciti.it w; ye 
30. Conduit 31 is provided to remove this gis from te 
Surface of the clean oil in coin partment 23 for (iii); in 
aily desired n&miner. It is contein:liated that the : 
location for the gases of conduit 3 has a press 
Staitially less than the pressure devcloped by tile gases 
cvClving up through th:e head 3 and into così . 
Therefore, a nodulation cf the position of v, v' 3 : 
develop a differenii of pressure between the irst two 
compartments and compartinent 2ó above le Surface of 
the clean Gil. T his differentia of pressure will row:.ie 
hic forCC on the Surface of the liquids in comprint: t 2 
whici will remove the liquids from compartment 2, into 
corn partinent 26 and out cenduit 29. 

Differential valve 36 is modulated from the level of 
liquidis in compartment í 2. Specifically, ficat 3 is acti 
ated by the Suri acc of the compartment 2 it;icts to de 
velop a control force for differential valve 38. As the 
liquid inventory in compartment 12 increases fro; the 
sUpply from the conduit above horizontal partition í 3, 
float 32 will develop a control pressure for di?creptil 
Valve 38 which will nove valve 33 closed, increasing the 
diferential pressure between that pressuire on tie ??i:: 
Surface of compartment 2 and that pressure on 1:sec: 
Strface of compartment 25. The res: it is to move it is 
from compartment 2 to compartnent 26 and remove oil 
through condit 29. 
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A safety valve 33 is provided in conduit 34 between gas 
head ió and conduit 31. This provision for the release 
of excess pressure within shel 1 is desirable should thc 
control system malfunction in the modulation of valve 
30 or the hay section plug, or clog, with solid matter. 

Fig. I shows to advantage the unique arrangement of 
compartments within shell 1 to provide a control of the 
temperature of liquids and gases within compartment 26. 
Should water vapor be carried from exchanger-condenser 
17 through conduit 20, it would be most undesirable to 
condense this water vapor into the clean oil removed 
through conduit 29. Therefore, the arrangement illius 
trated in F.G. l keeps the gas space above the clean oil 
in compartment 26 warn cnough to prevent condensa 
tion of water vapor by reason of heat exchange with the 
liquids of coil partment 3 i3 which travel along part:- 
tion i{ directly above compartment 26 enroute to com 
partment 12. 

FiG. 2 illustrates more completely the control float 
32 has on differential valve 30 which it modulates. Addi 
tionally, a possible position for element 21 in compart 
ment 2 is illustrated. Float 32 is shown as mechanical 
ly actuating a mechanical-fluid pressure transducer 35 to 
produce a control fluid pressure in conduit 36 which can 
be placed cn a diaphragm of valve 30 to modulate the 
position of the valve. 

Referring now to FIG. 3, a modification of the FIG. 1 
structure is illustrated, also embodying the invention. 
An elevated cross-section of a shell 40 is shown to illus 
trate a treating vessel with a horizontally extended longi 
il; xi intal axis. 

Oil well production is conducted into shell 40 through 
contiuit 4 and spread, or dispersed, by the perforations 
of spreader 42. Spreader 42 is mounted in the bottom of 
copartment 43, from which position it disperses produc 
tion from conduit 4 upwardly through the liquids in 
compartment 43. 

Ileater 44 is mounted above spreader 42 to heat the 
liquids in compartment 43, along with the production 
from spreader 42. Baffles 45 are mounted above heater 
44 to mechanically manipulate the production as the 
emulsion and gas is heated in its upward passage. 
The temperature of the liquids in compartment 43 is 

controlled by a system which fires heater 44 from the 
temperature sensed by element 46. The control system 
responsive to this temperature is similar to that which 
includes element 6 in F.G. l. 

i te complete process of manipulation and heating of 
the production in compartment 43 is similar to the process 
carried out in compartment 3 of FIG. 1. Partition 47 
its fines the left limit of compartment 43 and the right 
limit is defined by the right end of vessel shell 40. It is 
contemplated that compartment 43 will remain substan 
tiatiy fill of profiction water with which the dis 
persed production is heated as it travels upwardly through 
te vrater bath lietatec production. Production is Suur 
plus water and production are withdrawn through open 
ing 43 at the top of compartment 43. Thus, the produc 
tion receives an initial treating by being heated by the 
prodittction water in compartment 43, is mixed to an 
extent with any added chemical and has its viscosity 
cwered and is degassed to an extent. 
A tray 53 is mounted near the top of vessel 40, defin 

ing the top of compartment 43. Tray 50 is mounted at 
an angle to the horizontal axis of the vessel so that liquids 
from opening 48 will flow out of compartment 43 and 
down over tray 50. Step-baffles 5 are placed at intervals 
along tray 50, extending at right angles to the liquid 
flow. This arrangement provides a cascading of the 
liquids which promotes additional degassing and mixing 
of the liquids. The degassed liquids from tray 50 arc 
finally dropped downwardly over heater 52. 

Eater S2 is no inted in a vessel compartment de 
fined substantially between horizontal partition 47 and 
horizontal partition 53. FiG. 4, is a cross-sectional elle 
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vation taken along lines 4-4 in G. 3 to illustrate that 
hcater 52 is mounted generally at a right angle to the 
longitudinal axis of vessel 40. This disclosure serves to 
illustrate the flexibility of the arrangement between heater 
2 and its compartment 54 which provides for adjusting 

the size of compartment 54, should this be desired. if 
other considerations permit, this arrangement specifically 
provides for partitions 4 and 53 to be placed close to. 
gether, in contrast the F.G. 1 arrangement, to form a 
compartment 54 which is relatively small. At least one 
result of this arrangement is the possibility of estabilisining 
an Overall length of vessei 43 which is materially less than 
that of vessel i. In any event, compartment 54 functions 
generally in the Same manner as compartment 2 of 
FIG. 1. 
The prociuction from compartment 43 flows down 

wardly over heater 52 in compartment 54. Additional 
gas is released in the upper regions of the compartment 
S4. The firing of heater 52 is controlled from element 
55 in bringing the production up to treating temperature 
as it passes out opening 56 to the coaliescing section. The 
thermal agitation by beater 52, the mixing of the pro 
duction and any added chemical, the final evolvement of 
gas in the upper regions of compartment 54, the avoid 
ince of coking and Scaling, the lowered fuel consumption 
by heater 52 and the final preparation of the production 
for optimum coalescence all take place in compartment 
S4 as they do in compartment 2 of FIG. I. 

All gaseous components evolved are passed out of sheii 
40 through mist extractor S7 mounted in head 58. Heat 
exchanger 59 functions to liquefy a portion of the gas 
after the fashion of exchanger i7 in FIG. 1. The liquid 
condensed falls into compartment 54 to maintain the 
gravity of the final clean oil product of the process. 
The third compartment 60 is provided between parti 

tions 53 and 61 for the coalescing section. The coalescing 
Section is formed of hay, or excelsior, at 62, as in corn 
partment 26 of F.G. 1. Bafiles, as indicated, may form 
a Serpentine path upward for the oil, through section 62. 
The body of clean oil above the section 62 discharges 
over the upper edge of partition 6 as a weir. In contrast 
to the FIG. 1 arrangement, compartment 60 is arranged 
between compartment 54 and the left end of vessel 40, 
rather than between the two heating compartments in 
which the heating of the production is staged. This ar 
rangelinent retains benefits of the up-flow, down-flow stage 
heating while providing for heater 52 to be inserted in 
the compartment 54 from the side of vessel shell 40 in 
making a more compact arrangement. 
The clean oil flowing from section 60, over the upper 

weir edge of partition 61, collects between partition 6i 
and the left end of the vessel shell 40, in a body 63. 
Clean oil is drawn from this collection through conduit 
64, valved under the control of float 65. 
The gas evolved in the compartments of 43 and 54, 

are passed out of head 53 and exchanger 59 and into 
concil it 66. Conduit (3 passes through valve 67, and 
concluit 66 introduces the evolved gas into the space above 
the clean oil in tile cCmpartrnent óö. Ali gas to the left 
of partition 53 is removed through conduit 68. Valve 67 
is positioned by a control signal developed by the response 
of float 69 to the level of the liquit is in compartment 54. 

FIG. 4 shows float 69 to further advantage, responding 
to the liquid level in connpartment 5-3 to develop a fluid 
pressure with control unit 70 for the diaphragm of valve 
67. Controlled in this manner, valve 67 restricts conduit 
66 enough to maintain suficient differential between the 
gas pressures on the liquid surfaces of compartments 54 
and 60 to overcome the variable restrictions to liquid flow 
to the coalescing section 60. The liquid level in compart 
ment 54 is an excellent end-point index of all variables 
of the process which affect the flow of liquids through the 
vessel 43. These variabies may be in the variation in the 
production of flow through conduit 4, or in resistance 
to ?low through coales cing scction 63. The resistance to 
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treated through the first body of water production with 
in tie first : ed:terinained range of temperature. 

4. The method of claim : 3 including, cooing the 
with raw, in gas to condense storageable liquid hydrocar 
bons ini returning the liquids to the emulsion passed 
downwardiy through the second body of production with 
in the second predetermined range of temperature. 

5. the method of treating oil well production includ 
ing maintaining a first body of Swater production within 
a first predetermined range of temperature with a first 

ce of heat, controlling the firing rate of the first sorce 
eat to maintain the skin temperature of the first heat 

face of the first het source, passing dispersiti? oil well 
reduction up through the first body of water proclic 

tiºcit to lowyer the viscosity of the dispe rscd production to 
where foam of the dispersed production will be effectively 
sitced. naintaining a secoid body of the production 
within a second predetermined ange of teiperature with 
a second source of itect, controliing the firing rate of the 
second sorce of heat to maintain the skin temperature 
ef the second heat source below that at which coking will 
occur cit the surface of the second heat source, passing 

sparsed production water and production from 
st body of production water down through the 

secoid body of production with residence time sufficient 
to thoroughly mix the production by thermal currents 
cies cd by the second source of heat and to further degas 
the prediction and to prepare the production for coales 
l 

zone c. coalescence between the first body of water pro 
zig; it within the first predetermined range of tempera 
ttire and the second body of production within the Second 
tyredetermined range of temperature to heat exchange 
will tie broken erulsion while oil is coalesced and mi 
grated upward and water is coalesced and migrated down 
ward, and withdrawing the gas and water and oil sepa 
Fitcy. 

6. The method of claim 15 including, developing a 
pressure clifferential across the Zone of coalescence to 
force the oil cut of the coalescence Zone. 

17. The method of claim 16 including, developing the 
pressure differential across the Zone of coalescence with 
the leve of liquids within the second predetermined 
range of temperature. 

8. The method of claim 17 including, adding an 
emulsion-breaking chemical to the oil well emulsion prior 
to flowing upwardly all of the production to be treated 
through the first body of water production within the 
first predetermined range of temperature. 

i 9. The method of claim : 8 including, cooling the 
withdrawn gas to condense storageable liquid hydrocar 
bains and returning the liquid to the emulsion passed 
«ovis; invªardly through the second body of production with 
in the second predetermined range of temperature. 

2:). Apparat is for the treatment of oil well production 
king, a first chataber into which the production is 

a first body of water production in the 
first sorce of heat for the first 

SSS S S SLLSLLLLLCS LLCGGSLLLSLLLt tS LLLLLL LL LLLLLL 
first source of heat to raise the temperature of the 

;-t`ur,{i:ctiyin (li?ypc?r":sezi gpas*;cd ify throigh the fir:st bo?iiy 
of water prairictioi to lower the viscosity of the cis 

*el production to wincre foam of the dispgers cºd pro 
ion viii be effectively reduced, a second chambe 

into vihich prodiction waters from the first body of 
Dit f2;'? iction in the first chamber and the dispersed 

irc dictis is received, a sccond source of heat for the 
profiction in the second chamber passed downwardly 
over the Second sorce of cat, means for regulating the 
second source of heat to produce thermal currents in 
the production to further degas the production and to 
prepare the production for coalescence, a third chamber 
to receive thic prodiction and coalesce the oil and migrate 
it tip, are all coalesce the water and migrate it down 

chantier, a 
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War, and a cond lit between the first and second chain 
be:s in het cxchange relationship with the third chamber 
so thc heat of the iispersed progliction water and pro 
diction from the first chamber will prevent condensation 
of any water vapor above the coalesced oil into the oil. 

21. ?ie apparatus of claim 20 including, means re 
spønsive to the level of production in the second chamber 
controlling the release of gas from the chambers to 
develop a differential pressure across the third chamber 
to force the ci? from the third chamber. 

2. The apparatus of claim 20 including, means for 
aiding a pridet crimined amount of emulsion-breaking 
cle 7'inica to the (disper"; el production perior to the dispersed 
production being received in the first chamber. 

23. he aparatus of claim 2 ( including, a condenser 
receiving the hydrocarbon vapors from the degassed pro 
diction to coldense that part of them which can be 
Stu" til under substantially ambient temperaturcs and 
ri". SS lics, and rileans for returning the condensed liquids 
i: it: 32 cond chamber. 

24. This a paratus of claim 23 including, means for 
stilying the oil well production to the first chamber to 
the contier8cr as a heat exchange medium with which to 
cClense the hydrocarbon vapors. 

25. A paratus for treating oil well production includ 
ing, a first source of heat, a first body of water pro 
(ii (iich heated to within a first predetermined range of 
temperature by the first source of heat, means for dis 
piërsing a foarmy of wel production upwardly through the 
hitted first body of prodiction water to lower the vis 
c::ity of the disperscal production until the foam is effec 
tiviziy reduced, a second source of heat, means for pass 
ing tie defoamed production downwardly over the second 
s(LErce of heat and maintaining the production heated 
in a secoiled body of a size to give a residence time which 
wi? criable te thermal currents developed to rol and 
Inix and further degas the production to a substantial 
da::ce, incals to control the release of gas from the 
irst and second heating to develop a force on the surface 
{}f the production passed downwardly over the second 
SQL:rce of heat which will maintain the level at a pre 
cietermined height, means defining a coalescence Zone, 
eans passing the production from the second source of 

heat upwardly through the coalescence zone to collect 
oil at the top of the Zone and withdraw the oil from the 
procCSS, and means arranging the defoamed production 
from the first heating in heat exchange relationship with 
the top of the coalescence zone to prevent condensation 
of vater frem the vapor at the top of the zone into the 
coalesced oil. 

26. The apparatus of claim 25 including, means for 
adding a predetermined amount of emulsion-breaking 
chernical to the production prior to dispersing the pro 
di cilion through the first body of heated water pro 
diction. 

27. The apparatus of claim 25 including, a condenser 
arranged t) cool the gas released from the production 
by the heating and condense storageable liquids, there 
irini, and nasts for returning the liquid to the defoamed 
production which was passed downwardly over the second 
scurce of heat. 

28. App: ratus for the treatment of oil well production 
including, a first chamber into which the production is 
received, a fi;st body of water pro;diction in the first 
chamber, a fist source of heat for the first body of 
...t.cr. Froziction, means regulating the first source of 

h::t to raise the temperature of the production dispersed 
passed up through the first body of water production 

ti) lower the viscosity of the dispersed production to 
whicre foam of the dispersed production will be effectively 
reduced while not elevating the skin temperature of the 
first heat source so high as to produce coking on the 
surface of the first heat source, a second chamber into 
which water pro-lite tigii from the first body of praidic 
tie) i water in tie first cina Timber and the tipe F'sed pro 
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duction is received, a second source of heat for the pro 
diction in the second chamber passed downwardly over 
the second source of heat, means regulating the second 
source of heat to preduce thermal currents in the pro 
duction to further degas the production and to prepare 
the production for coalescence while not elevating the 
skin temperature of the second heat source so high as to 
produce coking on the surface of the second heat source, 
a third chamber receiving the production from the second 
chamber to coalesce the oil and migrate it upward and 
coalesce the water and migrate it downward, and means 
for withdrawing the gas and water and oil separately. 

29. The apparatus of claim 28 including, means with 
which a pressure differential is developed between the 
second and third chambers to force the oil out of the 
third chamber. 

30. The apparatus of claim 29 in which, the means 
developing the pressure differential is directly responsive 
to the level of liquids of the second chamber. 

31. The apparatus of claim 28 including, a condenser 
receiving the gas evolved from the first and second cham 
bers to condense storageable liquid hydrocarbons there 
from and return those liquids to the Second charnber. 

32. The apparatus of claim 28 including, a means for 
adding a predetermined amount of emulsion-breaking 
chemical to the oil well emulsion prior to flowing up 
wardly ail the products to be treated through the first 
chamber. 

33. Apparatus for the treatment of oil well production 
including, a first chamber into which the production is 
received, a first body of water production in the first 
chamber, a first source of heat for the first body or 
waters pi'oduction, means regulating the first source of 

heat to raise the temperature of the production dispersea 
passed up through the first body of water produc 

tion to lower the viscosity of the dispersed production to 
where foam of the dispersed production will be effectively 
reduced while not elevating the skin temperature of the 
first heat source so high as to produce coking on the Sur 
face of the first heat source, a second chamber into 
which water prodiaction from the first body of water 
in the first chamber and the dispersed production is re 
ceived, a second source of heat for the production in 
the second chamber passed downwardly over the second 
source of heat, means regulating the second source of heat 
to produce thermal currents in the production to further 
degas the production and to prepare the production for 
coalescence while not elevating the skin temperature of 
the second heat source so high as to produce coking on 
the surface of the second heat source, a third chamber 
in the unified vessel located between the first and Second 
chambers and in heat exchange relation to them while oil 
is coalesced and migrated upward aid water is coalesced 
and migrated downward, and conduits connected to the 
second and third chambers through which gas and oil and 
water are separately removed. 

34. The apparatus of claii in 33 including, means for 
developing a pressire differential between the Second 
chamber and the third charmber to force oil from the 
third chamber in its conduit. 

35. The apparatus of claim 34 in which the meals 
developing the pressure differential responds to the level 
of the liquids in the second heating Zone. 

36. The apparatus of claim 34 including, means for 
adding a predetermined quantity of emulsion-breaking 
cheinical to the oil well cmulsion prior ic flowing all of 
the products to be treated through the first chamber. 

37. The apparatus of claim 35 incliding, a heat ex 
changer for cooling the gas of the process Sufficiently to 
condense storageable liquid hydrocarbons from the gas 
and returning the liquids to the cmulsion passed to the 
second chamber. 

38. A horizontal treater for oil well emulsion includ 
ing, a first compartment in the treater shell, a first fire 
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tube in the first compartment ccntrolled to raise the 
temperature of enlision flowing upwardly over the fire 
tube to reduce the viscosity of the emulsion and evolve 
hydrocarbon and water vapors, a second compartinent 
in the treater shell, a second fire tube in the second co 
partminent contiroiled to firther faise the temperature of 
the cmulsion flowed downwardly over the fire tube front 
the first compartment until the ennulsion film is broken 
as water is removed downwardly at a rate which mili 
tates against substantially heating the water further, a 
third compartinment in the treater sheil into which the oil 
and broken emulsion of the second compartment is flowed 
for coalescence of the oil in its top and water in its bot 
tom, a condenser receiving the evolved vapors from the 
first and second compartments to condense the storage 
able liquid hydrocarbons from the evolved vapors, and 
return the liquid to the second chamber, a conduit for 
removing any incondensed vapor and liquid carryover 
from the condenser and placing the vapor in the third 
compartment above the oil surface and the jiquid in the 
third compartment below the oil surface, and conduits 
connected to the second &nd third compartments for with 
drawing the gas and water and oil separa teily, 

39. The treater of claim 38 including, a coalescing 
structure in the third compartment, a valve in the con 
duit between the condenser and the third compartnett, 
and a level responsive means in the second compartment 
detecting the liquid level controling the valve to develop 
a pressure differential between the second ind third coir 
partments which will force the emulsion from the second 
compartment and the oil from the third compartment. 

40. The niethod of treating oil well production includ 
ing, 

heating a first body of production with a first source 
of heat, 

introducing an oil k'el production through the first 
heated body of production to lower the viscosity of 
the introduced prodiction, 

passing the iri troduced production allong a filo 11' path 
in a relatively thin sheet, 

passing the introduced production over a second source 
of heat in a second hody of production, 

passing the substantially degassed production from the 
second body of proditction up i'arally throigh a 
coalescence gone, 

collecting the oil above the gone, 
aid withdrawing the oil from the process. 
41. Apparat its for tie treatient of oil well production, 

including, 
a first chaipher into 'lich the production is received, 
a first body of production in the first chaiile!", 

SttLG S0SaLSG GL LLESS GGGH LLLLLS LLLLSSGSL rGG GS GGG GHSGLLL LLLLSSGGGGS 
ne agnºs forº introducing an oil vi 'ell productio;it ihron!gh 

the first helted body of production to lover the vis 
co sity of fili e introduced production, 

a congite gie conccted to the firsi ciaher 
'hich conducts the introduced production from the 

first clic in h;"r in a relatively thin sheet, 
a sccoid chain her conticcited to the clongated passage 

into which production from the first body of pro 
duction in the first chamber and the introduced pro 
ditction is received, 

a second soiirce of heat for the production received 
in the secoid circ; aber, 

a third chairier con:lected to the second chaniser and 
containing (! colescig striciure ich recei es thc 
production and coalesces the oil into a body above 
iite structure and the later into a body below the 
strictii!"c, 

and leans for separate reig o'cil of oil aid water fi'On 
tie third cha liber, 

42. The neihod of treating oil hi'cil prodiction in 
cluding, 
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licating it first hostly of production with a first source 
of li erat, 

Yosºitig (aud dispcrsiring the oii 14’ell production tapy 
11'ardly throtight the first heated hody of production 
to los' ('r the 'iscosity of the dispersed production, 

passing the dispersed prodiction along a horigonial 
filo vivº path iri ar relatively thin sheet, 

passing the dispersed prodiction do1'n 'ardly over a 
second soitrce of heat in a second body of production, 

passing the substantially degassed prodiction froin the 
second body of production alpwardly through a 
coalescence zone, 

liilitira Pirig later fron he low the coalescence gone, 
taaLL ttmmtLSLm0tttmGG LGS LCC0 LLGGGGSLSH LL SCLLLLCLCLC JJLrLLS 
43. Appi "Kitts for the trcaí tient of oil 'eil prodiction 

i cittling, 
a first Cliather info vi'hicl tite production is received, 
ct first body of production in the first Chamber, 
a first solice of heat for the first body of production, 
riccitas for dispºrsing cair oil ' el production through 
iha first Cated hody of productio; to loy'er tile vis 
cosity of the disperseti production and floring the 
disp('#'sci production ilip'tiredly o’cir the first soirce 
of legit, 

an elongated prissage connected to the top of the first 
chani; er 1ich Coilducts the dispersetl production 
frot in the first chanber in a relatively thin sheet, 

a second chaniher connected to the elongated passage 
into silich production from tie first hody of pro 
diction in filicº first claimh cr and tille dispered pro 
diction is received, 

L S LH LGSLGLG LG0EaJSGG SSL LLSSSS HH00 S0GaGL LLGLL LLLLLLL EGiLGSGGLLLLLLL LLLLCLLLLLLL 
(iiid arraged to hit "c the dispersed procliction flosed 
do 4" i "(radily flereo'er, 

a thirt cliber conected to the Sccond chamber to 
receive the production from thic second chamber, 

LS LLLLLLLGGLGL SSELSSLLLLLLSL LLCL LLLLLL LLLLL LLLLLLatLGL LLELLGLLLLL 
to heye the prodlicí ioti ílo "ed piardy the rethrough 
to cotticsce the Oil and collect it abowe the structire 
and coalesce the 3’ater and collect it below the 
strictiire, 
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and ;eans for serparately will d'any’ ing the coi (and 

14'ater from the third chamber. 
44. The niethod of claim 42 including, developing a 

pressure differential across the gone of coalescence to 
jorce oil out of the coalescence zone. 

45. The apparatus of claim 43 including, means viti 
which a pressure differential is developed between the 
second and third chambers to force the oil out of the 
tird chari 7 ber. 

46. The method of clain 44 including, developing the 
prestre diferential across the zone of coalescence with 
the level of the second body of the production, 

47. T?te apparattas of Claim 45 in 14ilicit, the reans 
developing the pressure differential is directly responsive 
to the level of production liquids in the second chanicr. 

43. The method of claim 42 including, cooling the gas 
evol'ed froin the production to condense storageable 
liqiiel hydrocarboris and combining tlie liquids viti tie 
oi! I'ith air'an'n. 

49. Tfie (apparattis of clainn 43 incluiding, da condenser 
receiling gas evolved front the production to condense 
storatgeable lig tid hydrocarbons therefroin and return 
ticise liquids to the oil withdrawn. 

50. The method of clain 42 including, adding an eniul 
sion-breaking cheinical to the production prior to flo34ing 
itpardly all of the dispersed production to be treated 
tih “ough the first body of production. 

51. The apparatus of claim 43 including, a means for 
adding a predetermined at notint of enaulsion-breaking 
chcinical to the production prior to flowing upwardly all 
the dispersed production to be treated through the first 
body of production. 
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