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Introduction 
It is generally accepted that the con- 

trol and removal of paraffin deposits 
is a costly operating problem in many 
fields. A great variety of methods 
have been and are being used to com- 
bat paraffin formation and deposition 
and to facilitate Daraffin removal. The 
purpose of this paper is not to present 
any new control methods, but rather 
to discuss generally the current prac- 
tices and the status of the industry’s 
thinking regarding paraffin control-in 
wells. A logical starting point for this 
discussion would be the composition 
of that material commonly referred 
to as paraffin. 
Composition of Paraffin Deposits 

For practical purposes paraffin can 
be defined as organic material which 
is no longer soluble in the crude and 
consequently tends to precipitate. Par- 
affin normally is meant to include sev- 
eral types of pure petroleum waxes, 
crude oil, gums, resins, and asphaltic 
materials, sometimes along with sand, 
silt, water, iron oxides, and iron sul- 
fide particles. The character of a par- 
affin deposit is dependent on the me- 
chanism of deposition and, normally, 
on the amount of time the deposit has 
been accumulating. When precipita- 
tion of paraffin first occurs the de- 
posit contains a high percentage of 
oil which results in a soft, semi-liquid 
material. Over a period of time oil 
“bleeds” from the wax and the de- 
posit becomes firmer and harder. A 
typical composition of a paraffin de- 
posit, after removing suspended ma- 
terial, is as follows: 

60 percent petroleum waxes 
10 percent gums, resins and asphal- 

tic material 
30 percent oil 

Causes of Paraffin Deposition 
It is rather obvious that for Daraffin 

to deposit two requirements must be 
met. First, the solubility of the paraf- 
fin must decrease with the consequent 
result that Daraffin materials DreciDi- 
tate out of ihe crude. Then the paraf- 
fin must collect and adhere as a mass 
that is not removed under normal op- 
erating conditions. 

It has been known that the solu- 
bility of paraffin in crude oil is af- 
fected bv two major factors, which are 
temperature and crude oil composi- 
tion. A reduction in temperature can 
occur due to expansion of gas or to 
heat transfer to cooler surrounding 
formations or to cool air on the SLIT- 
face, resulting in a lower solubility 
of paraffin. Normally, when pressure 
on a well fluid is reduced, some of 
the lighter components of the crude 
vaporize. The lo& of these lighter ends 
from the crude lessens the natural sol- 
vent tendencies of the crude, with the 
result that paraffin precipitates. 

In the process of precipitation. very 
fine wax crystals are formed. Agita- 
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tion of the fluid then causes these 
crystals to collect as small grains. 
These are carried in the fluid to some 
place where conditions are favorable 
for them to accumulate, such as rough 
pipe surfaces or dead fluid spaces 
where they deposit. Also, when a con: 
dition prevails of alternate wetting 
and drying with crude, such as in a 
surging well, deposition sometimes oc- 
curs. 
Effect of Paraffin Deposits 

The effects of paraffin accumula- 
tion o n well production are well 
known. It might be appropriate, how- 
ever, to mention some of the difficul- 
ties experienced with severe paraffin 
deposits. Probably the most common 
occurrence is the plugging or partial 
plugging of tubing and flow lines with 
paraffin. If a deposit is not removed 
periodically, it will accumulate and 
restrict the flow opening, 
choke, and less production 

like a 
is ob- 

tained. Eventually, a solid plug is 
formed and flow ceases completely. In 
the case of a rod-pumped well, a large 
quantity of deposited paraffin can 
bind the rods to such a point that pro- 
duction stops and the rod cannot be 
pulled, necessitating a costly stripping 
job. 

Although it is not common, cases 
are known in which conditions were 
such that paraffin depositions occurr- 
ed in the producing formation and on 
the face of the bore hole. Normally 
this happens only in a nearly deplet- 
ed reservoir. The problem can be ex-. 
treme with a small amount of oil pro- 
duction which drains down a large 
exposed sand face surface. The re- 
sult of deposition of paraffin on or 
in the formation is production decline 
which might be mistaken for natural 
well decline, and could cause prema- 
ture abandonment of a well. 
Prevention of Paraffin Deposits 

In the past, it has been-the genera1 
practice of the industry to place em- 
phasis on methods of paraffin removal 
rather than prevention. It should be 
recognized, however. that a consider- 
able reduction in deposition can be 
realized throucrh Droper operating 
practices. and that in some cases Dar- 
affin problems can be entirely elimi- 
nated. The approach to prevention 
should be to consider anv means avail- 
able to chance those conditions which 
cause paraffin deposition. i. e.. tem- 
Derature droD. loss of light ends, and 
the opportunitv for DreciDitated crys- 
tals to accumulate and agglomerate. 
Sand Face Devosits 

In the case ‘of a stripper well, de- 
nosits can OCCUR on the face of the Dro- 
ducing formatinn if a well is be& 
DumDed from hottom. Here a small 
amouDf of oil draining down the bore 
as a thin film is being continuallv 
dried out, leavinc an accumulation of 
Paraffin. The deDosition Drobablv 
co11ld be reduced bv maintaining: the 
fluid level near the top of the fornia- 
tion. 
Devosit In Tub&o 

Formation of deposits of paraffin 
in the tubing strings, in both flowincl 
and pumpine wells. can be minimized 
bv keeDing the strings as nearly full 
of fluid as possible. The use of a gas 
anchor is a pumping installation to 

prevent entry of gas into the tubing 
with the oil helps in this respect by 
reducing heading in the well. The use 
of a back pressure valve has also prov- 
ed to be of value in maintaining the 
tubing full of oil, thereby keeping 
light ends in solution. 

The surging effect and high rates 
of Daraffin deDosition are more Dro- 
nounced in so-me flowing wells, and 
are even artificially induced in wells 
that are flowed intermittently. Con- 
siderable paraffin deposition is also 
found in high gas-oii ratio wells in 
which the gas tends to strip the light- 
er fractions out of the crude. It fol- 
lows that paraffin problems can be 
reduced by producing with as little 
gas as possible. 

Considerable success has been ob- 
tained in some instances in preventing 
paraffin accumulation through the use 
of plastic coated equipment. The 
smoothness of the plastic surfaces 
does not provide a gathering point for 
the accumulation of paraffin, even 
though precipitation of paraffm crys- 
tals from the crude has occurred. The 
costs of plastic coatings are high com- 
pared to-the nominal-cost of paraffin 
removal from most wells. There are, 
however, certain fields in the Permian 
basin in which extremely severe par- 
affin Droblems are encountered, and 
where- coatings have been proved to 
pay out in a relatively short time. For 
example, the cost of paraffin scraping 
in a newly completed flowing well in 
the Monahans Fusselman Field was 
approximately $45 per week from Feb- 
ruary to April 1945. Since the instal- 
lation of 5,000 feet of plastic coated 
tubing in April 1954 there has been no 
evidence of paraffin accumulation in 
the well. 

Some use has been made in the in- 
dustry of down-hole electric heaters 
for Daraffin Drevention. In general, 
the cost of the units plus the power 
costs will probably make this method 
economically unattractive. An excep- 
tion may be an instance where paraf- 
fin is depositing on the sand face and 
production can be maintained by heat- 

g&osits In Flowlines 
Attempts to prevent paraffin in flow 

lines should be based on the probable 
cause of the deposition. Some use has 
been made, in cold climates, of small 
line heaters near the wells to maintain 
the crude temperature. Back pressure 
valves, for maintaining pressure on 
the lines, have minimized deposition 
in several instances through holding 
light ends in solution and by prevent- 
ing “heading” flow and drying out 
of the oil film on the pipe surfaces. 

During the last few years consider- 
able use has been made of plastic and 
plastic coated lines to prevent paraf- 
fin accumulation. A major portion of 
these have been successful in a least 
minimizing p a r a f fi n troubles, al- 
though several instances have been re- 
ported in which the problem was not 
completely eliminated. 

A simple method of minimizing par- 
affin deposition in flowlines which is 
often overlooked is the elimination 
of excess pipe fittings and dead fluid 
spaces which promote paraffin accu- 
mulation. 
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Removal of Paraffin Deposits 
In normal practice, the operator 

sometimes finds it impossible or im- 
practical to prevent paraffin deposi- 
tion and consequently is faced with 
the problem of removing accumulat- 
ed paraffin from the well or flowline. 
The nature of most of the common 
means of removal permits classifica- 
tion in one of the following groups : 

1. Mechanical 
2. Heating 
3. Chemical 

The scone of this discussion will be 
limited to the first two of these 
groups. In order to simplify the dis- 
cussion, specific cases of removal 

roblems will be considered on the 
E asis of the type of lift method em- 
ployed and the location of the paraf- 
fin deposit. 
Deposits In Tubing of Flowing Wells 

The most common method of re- 
moving paraffin deposits from the tub- 
ing of a flowing well is with wire-line 
scraping tools. Any number of special 
devices-have been designed and pat- 
ented for this purpose. Essentially all 
of these tools incorporate a knife-edge 
or a series of knives of some sort 
which fit closely to the inside circum- 
ference of the tubing and which will 
thoroughly scrape the inside surface 
when the tool is pulled up through 
the tubing. Such tools make provis- 
ion in some manner for by-passing 
fluid in the tubing when they are be- 
ing run into the well. 

Additionally, several other devices, 
commonly referred to as “rabbits,” 
are available which are similar in ac- 
tion to scrapers. With the well shut 
in, these are lubricated into the tub- 
ing and fall to a stop ring placed in 
the tubing below the paraffin level. 
When the well is opened, well pres- 
sure forces the “rabbit” to the sur- 
face and its. cutting edges clean the 
paraffin from tubing. 

The prime consideration in using 
mechanical scrapers is to use them 
frequently enough to prevent large 
accumulations. Paraffin cutting can 
be extremely difficult if a deposit is 
nermitted to build UD and harden ov- 
er a period of time. - 

Some success has been reported in 
removing semi-fluid paraffin deposits 
from high capacity wells by periodic- 
ally flowing at high rates. This prac- 
tice, however, should be carefullv ex- 
amined from the point of view of dam- 
age to the well from gas or water con 
ine in the reservoir. 

‘The use of heat for removing paraf- 
fin from the tubing of flowing wells 
is not common practice, except. of 
course, as is the case when tubing 
has been pulled and is racked on lo, 
cation. 
Deposits In Tubing of HydrauiicaIiy 
Pumped Wells 

The methods of paraffin control ap- 
plicable to hydraulically pumped wells 
are dependent on the type of hydraul- 
ic eeauinment used and the tVD2 of 
problemLencountered. Deposition may 
be classified into the two following 
general groups: ( 1 ) deposits which 
form in annular spaces between two 
tubing strings, and ( 2 ) deposits which 
form’inside of a tubing string or flow- 
line. 

In the case of a hydraulic conven- 
tional insert installation, power oil is 
numDed down a small inner tubinn 
‘string and exhausted power oil is pro- 
duced with the well fluids through the 
annulus between the power oil tubing 
and the production. If a paraffin prob- 
lem exists with the particular- pro- 
duced crude, deposits will occur in 
this annulus. The most effective 
known means of mechanically remov- 
ing such deposits is through the use 
of scrapers attached to the outside of 
the power oil tubing through the par- 
affined section. A hydraulic lifting de- 
vice is utilized to raise and lower the 
entire power oil tubing string and 
the attached scrapers, thereby clean- 
ing the production tubing walls. Par- 
affin which is removed in this op- 
eration is then pumped out of the 
well with the produced fluid. 

In other types of hydraulic systems, 
and in the flowlines, paraffin accumu- 
lation occurs only in full opening lines 
or tubing strings. For removing such 
deposits, the use of soluble plugs has 
been found to be very effective. A sol- 
uble plug is a short solid cylinder 
made of material that will dissolve 
in oil after several hours exposure. 
The plug will keep its shape long e- 
nough to push deposited paraffin 
down a line when fluid pressure is 
applied behind it. These plugs are 
available in various sizes to fit the sev- 
eral sizes of pipe and tubing found 
in the field. Plugs can be placed in 
small lines using special injector 
valves which allow them to be insert- 
ed in a line without shutting off flow 
through the line. 

The major point to consider in us- 
ing soluble ~1~s. as is true with most 
mechanical removal methods, is to use 
them freauentlv. Thev are relatively 
cheap and regular use can prevent 
a large paraffin accumulation. 

Deposits In Tubing of Rod 
Pumped Wells 

Wells from which production is lift- 
ed with sucker rod actuated numns 
comprise by far the greatest portion 
of artificiallv lifted wells. The basic 
nature of the pumping action in such 
wells provides a very convenient 
means of removing accumulated par- 
affin, since the normal reciprocation 
of the rods can be used in conjunction 
with mechanical scrapers to provide 
continual cleaning of the tubing sur- 
faces. 

Several types of rod scrapers are 
currently marketed commercially. 
Typically, these consist of short metal 
scraners which are attached bv fric- 
tion-grip to the sucker rods th?ough- 
out the zone of naraffin denosition in 
the tubing. Particular care-should be 
exercised in attaching scrapers to the 
sucker rods to insure that adequate 
holding power is obtained. Considera- 
tion should also be given to proper 
spacing of scrapers on the rod string 
to obtain comnlete coverage of the 
tubing with the normal length of rod 
stroke. Experience has indicated that 
overlap of the tubing areas contacted 
by rod scrapers is necessary. Rod 
scrapers have been used widely, and 
perform adequately in many fields. 
Their use should definitely be con- 

sidered if the economics are favor-- 
able. 

One somewhat unique approach to 
naraffin removal in rod aumDed wells 
was introduced in the West Texas area 
a few years ago. This method incor- 
porates an extra string of small tub- 
ing running from the surface to a 
depth below the paraffin level where 
it joins the large tubing. Production 
is diverted through the smaller tub- 
ing and the rod: operate in static 
fluid which eliminates naraffin a- 
round the rods. Deposits in the small 
tubing are cleaned out by pumping 
down soluble plugs using pressure 
from a hydraulic pump which is pow- 
ered by the motion of the walking 
beam on the pumping unit. The initial 
cost of this remove1 system is rela- 
tively high, making the system eco- 
nomically applicable only to wells 
where paraffin deposition is very trou- 
blesome. 

The most common paraffin remov- 
al methods for rod pumped wells use 
heat in some manner to soften and dis- 
solve accumulated paraffin. In gen- 
eral, this heat is applied to deposits 
from an external source. The two 
methods which are most widely nrac- 
ticed are steaming and hot -oiling. 
With these methods, steam or crude 
oil which has been heated to the 
neighborhood of 300 degrees F. is in- 
jected into the casing while the well 
is being pumped. Heat is then trans- 
ferred through the tubing walls to the 
produced fluid in which the paraffin 
becomes soluble. Operations of this 
nature require a considerable initial 
capital investment in steaming or hot 
oil‘ equipment, but the practice is so 
widespread that service is available 
on a contract basis in most areas. 
Heating methods for paraffin control 
have been highly successful in many 
areas. 

One fairly recent development in 
hot oiling equipment merits mention 
here. This is the use of a hollow suck- 
er rod string, and related eauipment, 
to a depth below the zone of paraffin 
accumulation. With this arrangement, 
hot oil is injected down the hollow 
rod string and goes into the tubing 
through a check valve at the bottom 
of the hollow section. Using this sys- 
tem, it has been found possible to re- 
duce the amount of hot oil necessary 
to remove denosited naraffin, since 
considerably less heat- is lost to the 
formation. The expense of the hot oil 
job is consequently reduced, since 
less unit time is required. Needless 
to sav. the cost of hollow rods is 
higher ‘than that of conventional rod 
installations, and the difference can 
be economically justified only with a 
particularly troublesome naraffin 
problem which requires frequent 
treatment. 
Devosits In Gas Lifted Wells 

In general the removal of paraffin 
from wells produced by gas lift is ac- 
complished by methods similar to 
those used for flowing wells, scraping 
for example. One unusual control 
method has been reported, that of 
heatincz the iniected aas to nrevent 
depositions. although this method is 
somewhat limited due to the low heat 
capacity of gas. It is mentioned here 
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to demonstrate that an out of the ordi- 
nary approach to field problems some- 
times is fairly successful. 

Deposits On The Sand Face 
In some fields, the accumulation of 

paraffin on the face of the formation 
and in the formation constitutes a 
serious problem. Conventional me- 
chanical removal methods are rarely 
applicable in such cases. Scraping 
would not be effective against paraf- 
fin in the formation, and scraping 
the walls would be an expensive op 
eration requiring killing the well and 
pulling the tubing. 

Limited use has been made in some 
areas of explosives to remove sand 
face deposits. In such cases, nitrogly- 
cerine shots are usually used to shat- 
ter the sand face. This method is, of 
course, expensive, but has proved to 
be economically justified in some plac- 
es through being able to maintain 
production. 

Commonly, sand and sand face de- 
posits are removed by means of dis- 
solving them wifh steam or in hot 
fluids such as solvent, gasoline, or 
crude oil. Heat can be supplied from 
the surface, but several other means 
of creating bottom hole heat have 
been developed. Among these meth- 
ods are heating by means of electrical 
resistance heaters or electrical induc- 
tion heaters which are used in the 
bottom of the hole opposite the pay. 
Electric heating methods are, in gen- 
eral, expensive, but are reported to 
be profitable in certain instances. 

Paraffin can be melted using heat 
generated by the reaction of various 
chemical materials. These chemicals 
are normally used in conjunction with 
fluid solvents of some sort. Several 
different heat - generating reactions 
have been used for this purpose, a- 
mong the common ones being the re- 
action of lye and aluminum filings. 
Heat from chemical reactions is ex- 
pensive, but has reportedly proved 
profitable in some places. 

Deposits In Flowlines 
Removing paraffin deposits from 

flowlines is generally done by means 
similar to those used in cleaning tub- 
ing. Mechanical methods available in- 
clude scrapers, rabbits, and soluble 
plugs. Heating methods are commonly 
employed, with steaming most used in 
this area, although when wells are hot 
oiled, flowlines are usually cleaned in 
the process. 

Summary 
In closing it should be noted that 

the solution of any paraffin problem 
should be based on the economic con- 
siderations involved in the specific 
case. If paraffin prevention can be ac- 
complished more cheaply than remov- 
al, that is the thing to do. On the oth- 
er hand, if paraffin prevention is not 
practical, the over-all least expensive 
removal method is the one your man- 
agement wants you to find and use. 

It should be emphasized, too, that 
the first consideration in removing 
paraffin by any method is to use the 
method regularly. Here, like in many 
other instances, keeping up with the 
problem is the way to stay ahead of it. 


