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Paraffin wax precipitation and deposi-

tion is one of the pervasive nuisances in 

oil industry operations worldwide, with 

wax deposits creating problems from 

the wellhead to the refinery. 

Up to 85% of the world’s oil is 

adversely affected by paraffin wax pre-

cipitating out and solidifying at the 

wellbore, in tubing, perforations, pump 

strings, and rods, and throughout the 

transfer system of flowlines and pipe-

lines (Figs. 1a, 1b, and 1c). Precipitation 

and deposition causes equipment fail-

ures, bottlenecks upstream and down-

stream, and loss of production, trans-

port capacity, and storage.

Because of paraffin wax deposition, 

thousands of wells are shut in, numer-

ous pipelines blocked, transport ves-

sels taken out of service, tanks locked 

in, and refinery equipment shut down at 

any given time globally, all resulting in 

loss of revenue.

Common remedies such as the 

application of hot oil or hot water, 

mechanical scraping, and solvent 

cleaning can be cumbersome, cost-

ly, and hazardous. They also are effec-

tive only for short periods and soon  

need reapplications. 

Paralax, a novel chemical treatment 

that controls wax precipitation, was 

developed by a small United States-based 

engineering firm that has been acquired 

by OIL CONTROL Pte Ltd. The  
treatment does not fit conventional wax- 
control chemical definitions. More than a 

dis- persant, solvent, or inhibitor, the 

chemi- cal works when mixed and 

activated with crude oil by a proprietary 

nanochemical mechanism and attacks 

wax differently. 

Flushing wax with activated crude 

oil removes the wax by layers and creates 

a waxophobic (wax repelling) condition 

for an extended period. The chemistry is 

also environmentally friendly, being non-

toxic and nonvolatile, and the activator is 

safe to handle. Spills can be washed down 

and no special handling requirements 

are needed.

The advantages of activated crude 

oil treatment over other dewaxing  

methods are:
◗  Significantly less labor for wax 

control, freeing personnel for other 

important tasks 

◗  Significantly less frequency of 

treatment

◗  “Smart chemistry” that works 

by itself for 2 to 3 months after 

treatment when accompanied by 

proper maintenance to replenish 

waxophobic nanostructures 

The benefits of the post-treatment 

waxophobic condition are

◗  Extension of wax-free production 

time of up to 3 months

◗  Lower load on pump, rod, and 

drive

◗  Fewer workovers caused by wax, 

such as pump hang-ups and 

broken rods

◗  Better well performance because 

of less wax in the tubing

Case Study: Subsea Pipeline
A dewaxing treatment was performed to 

clear a 28-mile, 8-in.-diameter subsea oil 

pipeline in the US Gulf of Mexico. Wax in 

the pipeline had gradually built up over 

7 years and very aggressively in the final 

year. Various efforts had failed to prevent 

the buildup.

Nanochemistry Drives New Method
for Removal and Control of Wax
Dauren Tukenov, SPE, OIL CONTROL   

Fig. 1—The effect of wax deposition is shown on (a) a well tubing string, (b) a cross-section of a flowline, and (c) 
the inside of a tubular. Photos courtesy of OIL CONTROL.
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A drag reducer chemical had been 

used over the past year, which eliminat-

ed turbulence in the pipe and reduced 

pumping pressure by 200 psi. Pipeline 

pressure cannot exceed maximum work-

ing pressure, which limits flow rate as 

pipe throughput diminishes. Because 

of declining pipeline flow rate capacity, 

some wells had to be taken off line to 

avoid spills and overflows.

A special version of concentrated 

activator is designed for the removal 

and control of pipeline wax. The acti-

vator concentration of 400 ppm was 

injected at pump suction. The use of a 

drag reducer was initially continued. 

After 7 days  of  pumping, the operator 

was advised to stop using a drag reduc-

er because it overcomes the turbulence 

needed for activated oil to aggressively 

attack the wax. 

As a result of the wax-removal treat-

ment, pipeline throughput increased 

from 80 bbl of oil per hour (BOPH) to 

140 BOPH in the first 2 weeks (Fig. 2). 

The activator concentration during wax 

removal ranged between 400 ppm and 

550 ppm. For wax control, the concen-

tration was lowered to a range of 50 ppm 

to 100 ppm. 

Case Studies: Central Asia
Pump-driven well. Oil is produced from 

a 2,850-ft well in Kazakhstan drilled in a 

sandstone formation in which all com-

ponents of the crude oil remain in solu-

tion. The primary drive mechanism of 

production is a progressive cavity pump 

(PCP) that lifts oil up the tubing to the 

surface. Oil production causes a drop in 

temperature, which results in the dis-

solved wax solidifying and dropping out 

of the oil. 

The wax deposits on the tubing walls 

create several problems. They are

◗  Resistance to oil flow, causing 

well production to underperform 

◗  Resistance to rod/shaft 

movement, resulting in high 

torque on the pump shaft and 

high amperage current on the 

pump motor

◗  Pump failure caused by shaft or 

rod breakage, necessitating a 

workover

◗  The need for hot oil treatments 

every 7 to 10 days 

The PCP flow was diverted from the 

flowline to the annular space, creating a 

closed-loop “tubing annulus.” As 27 gal 

of the activator was slowly dosed into 

the flow loop, the annulus functioned as 

a fluid mixing tank and eliminated the 

need for additional equipment. 

The well production of 170 BOPD 

at 300 rev/min increased to 378 BOPD 

at 300 rev/min after the treatment. To 

reduce the risk of sand and water incur-

sion, the operator lowered the pump 

rate to 250 rev/min, resulting in a stabi-

lized, long-term production of 265 BOPD. 

After 12 weeks, production remained at 

this level with no early indications of 

wax reappearing. 

The operator was able to recover 

the treatment cost after 2 days of incre-

mental production, an exceptional result 
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Fig. 2—The improvement in the flow rate of a subsea oil pipeline in the US Gulf of Mexico during wax removal with 

the Paralax waxophobic nanochemical treatment. Graph courtesy of OIL CONTROL.
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that exceeded all expectations. Typical-

ly, the treatment cost is recovered in 1 to 

2 weeks. 

Wax-removal treatments can be 

modified to optimize results from wells 

operating on sucker rod or electrical sub-

mersible pump drive. 

Gas lift well. Wax-removal and -control 

procedures have been developed and 

applied for flowing and gas lift wells. 

The major difference from the treatment 

of pump-driven wells is that packers at 

the end of the tubing prevent circula-

tion in a closed-loop “tubing annulus.” 

This also makes hot oil and hot water 

treatments impossible.

Conventional wax-removal treat-

ments in flowing and gas lift wells use 

slickline units equipped with a gauge cut-

ter to cut wax from the tubing walls every 

4 to 7 days. To supplement this with 

the use of the waxophobic nanochemical 

treatment, activated oil is injected into 

the formation for additional wax removal 

and control, which can extend wax-free 

production time for weeks.

In a 12,250-ft well on gas lift in Turk-

menistan, 110 gal of the activator was 

injected into the formation, resulting 

in 13 weeks of wax-free production and 

treatment cost recovery in 11 days. 

Summary
The waxophobic nanochemical treat-

ment is able to improve performance 

in wells, pipelines, and other facilities 

affected by wax precipitation and deposi-

tion, thus lengthening the time between 

wax-control applications. In wells, the 

treatment can considerably extend the 

period of wax-free production. 

The use of these treatments reduc-

es the need for workovers, places lower 

loads on pumps and drive systems, and 

typically costs much less than conven-

tional wax-removal and -control treat-

ments. In addition, the activation 

chemical is safe to handle, is nontox-

ic and nonvolatile, and if spilled, can 

be washed down without threatening 

the environment. JPT 

 The Department of Mining & Minerals Engineering at Virginia Polytechnic 

Institute and State University (Virginia Tech) invites nominations and 

applications for a tenure-track faculty position at any level (Assistant 

Professor, Associate Professor, or Professor), with rank to be determined by 

applicant qualifi cations. Endowed professorships/chairs may also be available 

for well-qualifi ed individuals. Faculty members at Virginia Tech are expected 

to pursue and sustain a high level of scholarly research and publication; teach 

and advise undergraduate and graduate students; and contribute quality service 

and outreach to the department, college, university and profession. 

The  successful applicant is expected to develop an internationally recognized 

and externally funded research program in the broad area of “energy, 

materials and the environment” with a specifi c focus in natural gas/shale 

gas production (Reservoir Modeling, Advanced Drilling, Geomechanics, 

Hydraulic Fracturing, Well Stimulation, Geophysical/Well Monitoring, 

Petrography, Health and Safety, Sustainable Practices and Environmental 

Considerations). The successful applicant will be expected to assist in the 

development of a new graduate degree program in Natural Gas Engineering. 

A Ph.D. in petroleum engineering, natural gas engineering, chemical 

engineering, mining engineering, geosciences or closely related fi eld is 

required. Demonstrated practical and/or research experience in upstream 

natural gas/shale gas production is preferred. All candidates are encouraged 

to have, or seek upon employment, professional engineering registration. 

Virginia Tech’s Mining and Minerals Engineering Department is one of the 

largest mining engineering programs in North America. The Department 

currently enjoys a strong international reputation for its academic, research 

and outreach programs. The Department is currently comprised of 9 full-time 

faculty members, with an enrollment of +200 undergraduate and +35 graduate 

students. Research expenditures in the Department are in excess of $6 million 

per year. External funding for ongoing research includes support from state, 

federal and industry sources. The Department is housed within a nationally 

ranked College of Engineering at Virginia Tech. Virginia Tech, the land-grant 

University of the Commonwealth, is located in Blacksburg, Virginia, adjacent 

to the scenic Blue Ridge Mountains. The university has a total enrollment of 

+30,000 with +7,000 students enrolled within the College of Engineering.

Candidates who wish to be considered for these positions should apply 

online at www.jobs.vt.edu to posting number 117604. Please submit online a 

vitae, transmittal letter, statement regarding research/teaching interests, and 

names/addresses of three references (including contact phone numbers and 

email addresses). The review of applications will begin on December 15, 

2014, with the intent to have the position fi lled before August 10, 2015. For 

further information regarding this announcement, please visit the Mining & 

Minerals Engineering Department web site at www.mining.vt.edu. Questions 

regarding the search may be directed to Dr. Gerald Luttrell (Luttrell@vt.edu) 

who serves as chair of the departmental search committee. 

Virginia Tech is committed to the principle of diversity and, in that spirit, 

seeks a broad spectrum of candidates including women, minorities and 

people with disabilities. Virginia Tech is a recipient of a National Science 

Foundation ADVANCE Institutional Transformation Award to increase the 

participation of women in academic science and engineering careers.
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