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Introduction 
 
 
Founded in 1965, Spears & Associates, Inc. provides business information services to the 
worldwide petroleum equipment and service industry. We specialize in products and services 
used in the following areas:  exploration, drilling & completion, production, transportation and 
refining.  Current and former clients include petroleum equipment manufacturers, oilfield 
service firms, producers, financial institutions, trade associations, and government entities.   
 
In addition to our market research and consulting assignments, Spears and Associates produces 
five publications covering the upstream petroleum industry: the Drilling and Production Outlook 
(DPO); the Oilfield Market Report (OMR); the Drilling and Completion Services (DCS) Cost 
Index; the Pressure Pumping Services Report; and the Oilfield Logix report series.   
 

The DPO has tracked and forecast worldwide drilling and production activity since 
1981.  It is a quarterly report that follows upstream activity – active rigs, wells and 
footage drilled, and spending to drill and complete wells - in over 50 countries.  The 
DPO is used by over 100 oilfield equipment manufacturers and service firms and 
financial institutions to monitor worldwide oilfield activity, making it the most widely 
followed upstream activity forecast in the petroleum industry.   
 
The OMR is an annual report that tracks worldwide upstream spending by producers 
for over 30 distinct product and service segments.  In each segment the OMR 
identifies annual turnover for each of the leading vendors.  In all, about 250 oilfield 
equipment and service firms are included in the report.  In addition the OMR identifies 
recent consolidations and technology trends in each segment.  The OMR is used by 
financial institutions and oilfield equipment and service firms to identify market growth 
and relative performance.   
 
The DCS Cost Index is a quarterly report that tracks and forecasts price changes for 
products and services used in drilling and completing new wells in the US.  It is a tool 
for producer procurement departments, oilfield service firms, and financial institutions 
interested in benchmarking and forecasting well costs.   
 
The Pressure Pumping Market Report (PPS) is an annual report. This 100 page 
report includes the following topics: Global/regional pressure pumping market; 
Global/regional cementing services market; Global/regional hydraulic fracturing 
market; North American frac fleet; North American cementing fleet; Global sand 
control market; Cementing & hydraulic fracturing quarterly pricing trends (US only); 
Proppant market; Equipment market; Plug & Perf versus Sliding Sleeve market (US 
only); and Company profiles. 
 
The Oilfield Logix (OFL) series consists of annual reports on individual regional 
markets in the US.  Each regional report will cover activity in multiple market 
segments, including: contract drilling; cementing services’ stimulation services; drilling 
fluids; wireline; and directional drilling.  Regional reports include Eagle Ford/South 
Texas, Permian, Bakken, and Mid-Continent.  In addition, multi-region topical reports 
to be issued in 2013 will include Directional Drilling and Cementing. 
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Findings 
 
Hundreds of different chemical compounds may be used during the lifetime of a typical oil or 
gas well.  Specialty additives provide the necessary fluid properties required for basic drilling, 
cementing, completion, stimulation and production operations at bottomhole temperatures and 
pressures.   
 
Demand for oilfield chemicals used in drilling, cementing, and stimulation applications is 
primarily driven by new well drilling activity, while demand for production chemicals is primarily 
driven by overall oil and gas production and the population of producing wells.   
 
However, the type drilling done in terms of location and wellpath is also important.  For 
example, the drilling fluids market is sensitive to the type of formation where drilling is taking 
place.  Geologically “young” formations like the Gulf of Mexico tend to have reactive clays which 
require high volumes of expensive additives to minimize formation swelling.  Conversely, 
geologically “old” formations have few clay formations where simple weighting agents (barite, 
bentonite) comprise all the ingredients needed.  
 
In terms of wellpath, horizontal wells - which now account for ~45% of the new wells and 
~75% of total footage drilled in the US - are intense consumers of drilling, cementing, and 
stimulation services and materials.   
 
Additionally, a part of the demand for cementing services and materials is associated with re-
cementing sections of old wells and the plugging and abandonment of old wells.   
 
Demand for production chemicals is also heavily influenced by oil and water production volumes 
while the production of heavy oil and sour crudes also increases the need for corrosion and 
scale protection. 
 
On a per-well basis the upstream services (drilling, cementing, stimulation, and production) that 
involving the use of oilfield chemicals generally represent less than 5% of the total cost to drill 
or operate a well.  The exception to this is the cost of hydraulically fracturing North American 
horizontal land wells, which accounts for 36% of total cost to drill this type of well, on average.   
 
The chemical manufacturer selection process conducted by oilfield service firms typically 
includes an analysis of the raw materials, product performance, the supplier’s financial stability, 
the supplier’s shipping and timing capabilities, reputation, and pricing.   
 
We estimate that in the proppant market that currently ~10% of the material is purchased 
directly by operators from the source (sand mine, ceramic plant) or through distributors and not 
through the frac service provider.  It appears that in the drilling materials market that the 
“direct sales” percentage is much lower (at least in the US; outside North America a lot of 
barite, etc. is purchased directly from distributors by the operator who then hires an 
independent mud engineer to oversee the job).  Similarly, very little cement materials are 
purchased directly by the operator from the cement manufacturer; virtually all of it comes 
through the cementing service company. 
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The oilfield chemicals market is largely mature technologically; most research and development 
innovations are incremental improvements primarily geared toward customized solutions for 
specific well or field conditions.  The chemicals research of the major oilfield service firms is 
augmented to some degree by efforts made by the large chemical manufacturers which supply 
this market.  
 
Both chemical manufacturers and oilfield service firms continue to make a concerted effort to 
improve the quality and reliability of specialty chemical additives, extend the operational 
capabilities of these materials, and minimize their environmental impact by reducing toxicity and 
increasing the rate of biodegradation.  Non-chemical substitutes appear to have little application 
in most segments of the market.   
 
Excluding a short-lived guar shortage which impacted the stimulation chemical market in 2012, 
chemical product shortages have been minimal in recent years despite the increase in drilling 
activity (compared to periodic problems with the supply of frac sand and well cement in the 
North American drilling sector). As a result, captive sources of supply and logistical efficiency 
have not been seen as a key competitive factor by service firms in the oilfield chemical market.  
Absent supply shortages, E&P companies themselves have also taken no steps to “backward 
integrate” in the oilfield chemicals market.   
 
It is estimated that in 2015 E&P companies spent about $47 billion1 for upstream services 
(drilling fluid services, cementing services, stimulation services, and production chemicals 
services) that involve the use of oilfield chemicals.  Due to the fall in oil prices and the 
associated ~25% decline in global drilling activity, 2015 expenditures in these sectors were 
down 36% from the previous year; previously, growth over the 2010 to 2014 timeframe had 
averaged 17% per year.   
 

 
 
With global drilling activity expected to continue to trend lower in 2016 due to ongoing 
weakness in oil prices, it is estimated that in spending on services involving the use of oilfield 
                                                      
1 These figures include expenditures for equipment and labor, materials, and chemicals. 
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chemicals will fall another 13% in 2016, to around $41 billion.  Under the assumption that oil 
prices and drilling activity will recover going forward, expenditures for services involving the use 
of oilfield chemicals over the 2016 to 2020 timeframe are forecast to increase at a 20% CAGR.   
 
It is estimated that in 2015 E&P companies spent a total of $14.3 billion for chemicals used in 
upstream service sectors (drilling, cementing, stimulation, and production), a decrease of 27% 
from the previous year.  
 
In terms of revenues, it is estimated that chemicals used for drilling operations accounted for 
44% of the overall oilfield chemicals market in 2015, while stimulation chemicals represented 
about 23% of the overall market, followed by production chemicals (25%) and cementing 
additives (8%). 
 
Oilfield Chemicals Market by Segment

Segment 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil)

Drilling $5,160 $6,071 $6,877 $7,662 $8,561 $6,312 $5,744 $8,820 $10,589 $11,443 $12,217

Cement $921 $1,258 $1,444 $1,559 $1,770 $1,186 $1,067 $1,638 $1,967 $2,126 $2,269

Stimulation $2,765 $4,614 $4,876 $4,880 $5,806 $3,296 $2,736 $4,201 $5,043 $5,449 $5,818

Production $3,000 $3,100 $3,225 $3,350 $3,500 $3,500 $3,508 $3,607 $3,723 $3,843 $3,967

Total $11,846 $15,042 $16,422 $17,451 $19,637 $14,294 $13,055 $18,266 $21,322 $22,861 $24,271

Drilling 44% 40% 42% 44% 44% 44% 44% 48% 50% 50% 50%

Cement 8% 8% 9% 9% 9% 8% 8% 9% 9% 9% 9%

Stimulation 23% 31% 30% 28% 30% 23% 21% 23% 24% 24% 24%

Production 25% 21% 20% 19% 18% 24% 27% 20% 17% 17% 16%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  
 
As a result of the decline currently taking place in global drilling activity, it is estimated that 
total expenditures for oilfield chemicals will fall 9% in 2015, to $13.1 billion2.  However, in 
conjunction with a recovery in drilling activity going forward E&P company expenditures for 
oilfield chemicals are forecast to increase at a 17% CAGR over the 2016 to 2020 timeframe.   
 
There is no single worldwide set of environmental laws or regulations pertaining to the oilfield 
chemicals. As a result, there is a great diversity in environmental standards – in both 
regulations and compliance monitoring and enforcement - across national boundaries and 
geographic regions, and as a result, a wide diversity of fluid practices.  In addition, there is no 
single international regulatory body governing or licensing companies providing oilfield 
chemicals.   
 
Since cement remains in the wellbore and hydraulic fracturing in rare outside North America, 
most environmental legislation and regulation pertaining to oilfield chemicals deals with drilling 
fluids.  Environmental legislation and enforcement is a key driver in drilling fluid research and 
development projects.  Since the use and disposal of drilling fluids are tightly regulated 
throughout the world and because individual countries represent unique political and 

                                                      
2 This represents the “retail” value of oilfield chemicals. It is estimated that on average oilfield service 
firms mark up the price of oilfield chemicals by a factor of 2.0 to 2.5.  As a result, the revenue received by 
oilfield chemical manufacturers in 2015 is estimated to have totaled $5.6-$7.0 billion.   
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environmental agendas, these regulations are continuously changing. In addition, the stricter 
enforcement of existing legislation concerning drilling fluids continues to make headway.   
 
In recent weeks global oil prices have fallen to around $30/bbl, a decline of ~70% since mid-
2014.  It is projected that the spot price of WTI (West Texas Intermediate, the US marker 
crude price) will average about $40/bbl in 2016, down 18% from the year-ago level, as markets 
tighten in the second half of the year.  Longer-term, the price of WTI is expected to recover to 
around $70/bbl as global oil markets tighten assuming a 1%-2% per year growth in oil demand, 
limited gains in oil production capacity as a result of the deferral/cancellation of new oilfield 
development projects during 2015-2016 and a decline in US oil production, and a drawdown in 
oil inventories.   
 
In the US the spot price of natural gas in 2016 is projected to average around $2.50/mmbtu as 
a result of warmer-than-normal weather during Q1 2016 and high inventory levels. US spot gas 
prices are projected to recover to $3.50/mmbtu in 2020 as a result of continued ~2% annual 
growth in US gas consumption and a sharp increase in US gas exports following the 
commencement of LNG shipments in 2016. 
 
The sharp fall in oil prices since 2014 has forced operators to reduce capital spending in order 
to protect balance sheets.  As a result, drilling activity has slowed in many countries, most 
sharply in the US and Canada.  On a global basis drilling activity is projected to fall 22% in 2016 
in terms of active rigs, 15% in terms of new wells drilled, and 15% in terms of footage drilled.  
However, global drilling activity is expected to recover sharply over the 2017-2018 timeframe as 
oil prices rebound.  
 
Global Drilling and Production Activity

Category Units 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Prices

Spot WTI $/bbl $79.28 $94.73 $94.18 $98.12 $93.92 $48.86 $40.00 $65.00 $70.00 $70.00 $70.00

US Spot Gas $/mmbtu $4.32 $3.93 $2.71 $3.65 $4.33 $2.47 $2.45 $2.85 $3.00 $3.25 $3.50

Active Rigs rigs 2,951 3,433 3,500 3,392 3,550 2,320 1,804 2,347 2,629 2,692 2,732

New Wells Drilled 000 wells 92.7 98.3 104.8 101.9 104.3 72.5 62.0 74.6 81.4 83.7 85.3

Footage Drilled mil ft 652 741 810 811 864 634 538 649 710 731 748

Oil Production mil bpd 88.2 88.6 90.4 91.0 93.3 95.7 95.9 96.7 97.9 99.0 100.2

Gas Production tcf 112.6 116.3 118.9 120.4 122.3 124.2 126.0 128.3 130.5 132.7 135.0

Prices

Spot WTI % NA 19% ‐1% 4% ‐4% ‐48% ‐18% 63% 8% 0% 0%

US Spot Gas % NA ‐9% ‐31% 35% 19% ‐43% ‐1% 16% 5% 8% 8%

Active Rigs % NA 16% 2% ‐3% 5% ‐35% ‐22% 30% 12% 2% 1%

New Wells Drilled % NA 6% 7% ‐3% 2% ‐30% ‐15% 20% 9% 3% 2%

Footage Drilled % NA 14% 9% 0% 7% ‐27% ‐15% 21% 9% 3% 2%

Oil Production % NA 0% 2% 1% 3% 3% 0% 1% 1% 1% 1%

Oil Production % NA 3% 2% 1% 2% 2% 2% 2% 2% 2% 2%  
 
While global drilling activity is projected to be highly volatile over the 2016-2020 timeframe, 
global oil and gas production is expected to grow at a 1%-2% CAGR over the balance of this 
decade. 
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Description of the Oilfield Chemicals Market 

 

Drilling and Completion Fluids 
 
Background 
 
What is being done 
 
The process of drilling an oil or gas well relies on the circular motion of a drill bit to break rock 
at the bottom of the hole.  Rotary drilling is a nearly continuous process, because cuttings are 
removed by drilling fluids which circulate through the bit and up the wellbore to the surface3. 
 

A drilling rig is the machine used to drill a wellbore. Major components of the rig include 
the mud tanks, the mud pumps, the derrick or mast, the drawworks, the rotary table or 
topdrive, the drillstring, the power generation equipment and auxiliary equipment. The 
drilling rig is owned and operated by the drilling contractor that is hired by the oil and 
gas company (also known as the operator or producer) to drill the well. 
 
The mud tanks and mud pumps are used to house and transfer drilling fluids (also 
known as “mud”).  A mud tank is large tank that holds drilling fluids. For land rigs, most 
mud tanks are rectangular steel construction, with partitions that hold about 200 barrels 
each. The tanks are set in series for the active mud system. On most offshore rigs, mud 
tanks hold up to 1000 barrels. Earthen mud pits were the earliest type of mud pit, but 
environmental protection concern has led to less frequent use of open pits in the 
ground. Today, earthen pits are used only to store used or waste mud and cuttings prior 
to disposal and remediation at the well site. 
 
A mud pump is a reciprocating piston/plunger unit designed to circulate drilling fluid 
under high pressure down the drill string and back up the annulus.  Most mud pumps 
are triplex (three piston/plunger) designs.  A drilling rig will typically have two to four 
mud pumps. 
 

                                                      
3 Some shallow (less than 5,000 ft. deep) wells are drilled using gases (typically compressed air or 
nitrogen) to cool the drill bit and lift cuttings out of the wellbore, instead of the more conventional use of 
liquids. The advantages of air drilling are that it is usually much faster than drilling with liquids and it may 
eliminate lost circulation problems. The disadvantages are the inability to control the influx of formation 
fluid into the wellbore and the destabilization of the borehole wall in the absence of the wellbore pressure 
typically provided by liquids.  There are four types of air drilling: (1) Dry air drilling, which involves injecting 
dry air or gas into the wellbore at rates capable of achieving annular velocities that will remove cuttings; 
(2) Mist drilling which involves injecting a foaming agent into the air stream that mixes which produced 
water and coats the cuttings to prevent mud rigs, allowing drill solids to be removed; (3) Foam drilling, 
which uses surfactants and possibly clays or polymers to form a high carrying-capacity foam; and (4) 
Aerated fluids, which relay on mud with injected air (which reduces hydrostatic head) to remove drilled 
solids from the wellbore. 



Profile of the Oilfield Chemicals Market 

Spears and Associates  3/18/16 

9

Ancillary units, known as solids control equipment (shakers, centrifuges, settling tanks, 
etc.), are used to treat the drilling fluid after it reaches the surface and return the 
filtered fluid to the drill string and back through the drill bit nozzles.   

 
The time it takes to drill a well depends on many factors, the most important of which is the 
depth of the well. Since rock density increases with depth, the rate at which the drill bit can 
penetrate the formation slows as well depth increases.  Oil and gas wells average 8,000 to 
10,000 feet deep; at these depths the time required to drill the well generally ranges from less 
than two weeks (in the US and Canada) to about four weeks (in markets outside North 
America). However, a 2,000 ft. deep vertical well might take 1 or 2 days to drill and complete 
while a 20,000 ft. deep vertical well may take up to four months to drill and complete.        
 
The equipment and materials used to drill a horizontal well are the same as those used to drill a 
vertical well, except that specialized downhole equipment is used to redirect the wellbore from 
vertical to horizontal and then maintain the horizontal wellbore in the desired location until 
drilling is complete.    
 
The fluid used in rotary drilling is one of the major factors in the success or failure of the drilling 
operation.  In addition to lifting the cuttings to the surface, the drilling fluid must lubricate and 
cool the drill bit, help control the flow of reservoir fluids and gases into the wellbore, and 
prevent the loss of fluids into the reservoir4.   
 
   
Purpose for using chemicals 
 
The fluid used in rotary drilling is formulated to fit the specific characteristics of the well and 
formation, and can be manufactured by mixing additives with an oil, water, or synthetic base. 
The purpose for using oilfield chemicals is to achieve proper fluid density and formulation 
(viscosity, fluid loss control, wellbore stabilization, etc.).  
 
Fluid density and formulation also have significant safety implications.  The downward weight of 
the drilling fluid (the hydrostatic pressure) controls the downhole pressures exerted from the 
formation.  Maintaining this hydrostatic pressure is crucial in preventing the loss of circulation 
and, ultimately, a blowout. While the drilling mud must be thin enough to lubricate the bit, it 
must also be thick enough to conduct the cuttings to the surface and heavy enough to maintain 
hydrostatic pressure.  Deeper wells typically require higher-density fluids to maintain circulation, 

                                                      
4 Also included in this market segment are completion fluids, which are estimated to comprise about 8%-
10% of the overall drilling and completion fluids market.  A completion fluid is a solids-free liquid that is 
placed in the well to facilitate final operations, such as setting screens, production liners, packers, 
downhole valves or shooting perforations, prior to initiation of production. The fluid is meant to control a 
well should downhole hardware fail, without damaging the producing formation or completion 
components. Completion fluids are typically brines (chlorides, bromides and formates), but in theory 
could be any fluid of proper density and flow characteristics. The fluid should be chemically compatible 
with the reservoir formation and fluids, and is typically filtered to a high degree to avoid introducing 
solids to the near-wellbore area. A drilling fluid is seldom suitable for completion operations due to its 
solids content, pH and ionic composition.  
 
Completion fluids were traditionally been supplied by a completion fluid specialist company, but are now 
frequently provided by drilling fluids suppliers who have been leveraging their logistical, technical, and 
marketing assets to penetrate this market.  
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but these higher-density fluids also tend to reduce the rate of penetration as the added weight 
of the fluid slows the removal of cuttings.   
 
Water-based muds are the most commonly used type of fluid; oil-based muds were developed 
largely for use in highly-deviated directional or horizontal wells to prevent the drill pipe from 
sticking.   
 

Most horizontal wells make use of oil-based muds while drilling the non-vertical section 
of the wellbore because the greater lubricity of oil-based muds reduces the risk of 
getting the drill pipe stuck in the non-vertical sections of the hole; these wells use 
water-based muds to drill the vertical section of the wellbore where the risk of stuck 
pipe is less of an issue.  Synthetic-based muds and advanced-technology water-based 
muds may be used in place of OBMs due to disposal or cost issues.   
 

With the advent of environmental regulations restricting the discharge of oil-based muds into 
the marine environment, polymer/synthetic fluids were developed to take the place of oil-based 
muds on highly deviated wells.  The use of polymer/synthetic drilling fluid increases mud costs 
to operators, but lowers the overall cost of drilling by improving rate of penetration (ROP) 
significantly and, because of its lower coefficient of drag, allows for greater horizontal 
penetration before sticking the drill pipe. 
 
Traditionally, water-based and oil-based drilling fluids dominated the market until the late 1980s 
and early 1990s when synthetic-based mud (SBM) was introduced. The need for new drilling 
fluids technology in the Gulf of Mexico (GOM) was driven by new technical challenges, such as 
gas hydrates in deepwater drilling environments. New drilling fluid solutions were challenged by 
environmental permit limitations for toxicity, introduced in the GOM permit limitations in the mid 
1980s.  
 
It is estimated that oil based muds are used on some part of 25-30% of all new wells drilled 
and SBMs are used on some part of about 2% of all new wells drilled; it is rare that a well 
would be drilled entirely with OBMs or SBMs.  Water-based muds are used on some or all of all 
new wells drilled.   
 
In terms of revenues water based muds still represent the largest category of drilling fluids, 
accounting for about 50% of the market while oil-based muds now capture about 40% of the 
market and synthetic-based muds account for about 10% of total revenues.     
 
 
Job description 
 
Drilling fluids are used from the moment drilling begins until drilling ceases.  Weighting agents 
and chemical additives are mixed with water or oil (diesel or crude oil) using equipment located 
near the rig floor; the resulting drilling fluids are circulated through the drill string and jetted 
from the drill bit into the wellbore to lift the drill cuttings (the rock removed from the wellbore) 
away from the bit and up the annulus of the drill string.  When the mud reaches the surface, 
the drilling fluid passes through solids control equipment (shakers, centrifuges, settling tanks, 
etc.) which filters out the cuttings and returns the filtered fluid into the drill string and back 
through the drill bit nozzles.  Throughout the process the mud is monitored by the mud 
engineer from the drilling fluid company to ensure that it meets target specifications.    
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Prior to a well being drilled, the operator’s drilling engineer and the mud engineer from the 
drilling fluid company will review the drilling program and plan the anticipated drilling fluid 
requirements.  During the actual drilling process, the downhole environment can and will cause 
both expected and unexpected changes to need to be made to the composition of the drilling 
fluid. It is the mud engineer at the wellsite who makes the recommendations to change the 
drilling fluid; the recommendations must be approved by the operator’s drilling engineer, who is 
also at the wellsite. These changes can be made on an hour-by-hour basis. 
 

Most of the time the operator’s drilling engineer will accept the recommendation of mud 
engineer from the drilling fluid company regarding the type and volume of products 
used to make up the drilling fluid.  Drilling engineers are strongly inclined to use those 
products that have been shown to work effectively in prior applications and are reluctant 
to change established procedures without significant cost-effective improvement.   
 
As a rule, drilling fluid companies of all sizes will first recommend the use of their 
proprietary products, but the mud engineer will always defer to the drilling engineer if 
he prefers to use a product supplied by another mud company.   
 
As a result, when a major drilling fluids company is on the well an independent chemical 
supplier will usually focus on the operator’s drilling engineer in order to sell its products.  
When an independent mud company (which as a rule does not have proprietary drilling 
fluid products) is on the well the independent chemical supplier may sell to either the 
mud engineer or the operator’s drilling engineer. 

 
Mud companies almost always have a mud engineer on duty at the rig, either on a full-time or 
part-time basis.  His duties are to formulate the mud to the specifications of the operators, see 
that it keeps its needed properties by running regular tests on it, and report on its properties to 
the operator.  The mud engineer may be provided by the mud company providing the product 
to the customer (typical in North America) or hired separately by the operator from a third party 
not associated with the products used (typical outside North America).  
 
When the drilling process is complete, the cuttings and the remaining drilling fluids must be 
disposed of according to relevant state or federal regulations.  Most of the time the drilling 
wastes are buried offsite at landfarms or injected into disposal wells. If oil-based muds have 
been used, the cuttings are dried prior to disposal using a centrifuge; any OBM that is 
recovered is returned to the drilling fluids company.  For most offshore wells cuttings and used 
fluids are transported to shore for final disposal, although sometimes the cuttings and used 
fluids are injected into offshore wells.  Many countries have placed restrictions/prohibitions on 
the discharge of cuttings and drilling fluids into the ocean.  
 
 

Fluid Selection Criteria 
 
A number of factors affect the choice of drilling fluids, but an operator’s primary consideration is 
the how to achieve the lowest overall cost of drilling.  The cost of drilling not only includes the 
cost of the drilling fluid but also costs associated with reservoir damage and rig time (most 
drilling rigs are contracted on a day-rate basis).  With fluid densities influencing the rate of 
penetration, and the chemical composition affecting the physical, chemical, and rheological 
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characteristics of the reservoir, the formulation of the drilling fluid can have significant 
implications with regard to formation damage and drilling performance.   
 
The decision to use high-performance WBMs or OBMs in a horizontal well is primarily formation-
dependent (i.e., rock type, temperature, and wellbore tortuosity).  The variables that most 
affect the viability of water based muds in horizontal wells are: borehole temperature (which is 
generally a function of vertical well); lateral length; wellbore tortuosity; and clay concentration.  
In general horizontal wells with shallower vertical depth, lower borehole temperature, shorter 
lateral length, minimal wellbore tortuosity, and lower clay content are the best conditions for 
WBM.  Conversely, horizontal wells with greater vertical depths, higher borehole temperature, 
longer lateral length, greater wellbore tortuosity, and higher clay content are the most likely to 
use OBM.   
 
 
 
Types of fluid systems 
 
A description of the different types of fluid systems follows. The description follows general 
industry practice and terminology consistent with descriptions used by the API and the IADC. 
 
Water-based muds (WBMs) 
 
Non-dispersed.  These systems include spud muds, natural muds and other lightly treated 
systems that are generally used for shallow wells or top-hole drilling.  Thinners and dispersants 
are not added to disperse drill solids and clay particles. 
 
Dispersed.  At greater depths, where higher densities are required, or where hole conditions 
may be problematic, drilling fluids are often dispersed, typically with lignosulfonates, lignites, or 
tannins.  These and similar products are effective deflocculants and filtrate reducers.  
Potassium-containing chemicals are frequently used to provide greater shale inhibition.  
Specialized chemicals are also added to adjust or maintain specific mud properties. 
 
Calcium treated.  Divalent cations, such as calcium and magnesium, when added to a 
freshwater drilling mud, inhibit formation clay and shale swelling.  High levels of soluble calcium 
are used to control sloughing shale and hole enlargement, and to prevent formation damage.  
Hydrated lime (calcium hydroxide), gypsum (calcium sulfate) and calcium chloride are the 
principal ingredients of calcium systems.  Calcium-treated muds resist salt and anhydrite 
contamination but are susceptible to gelation and solidification at high temperatures.   
 
High-performance water-based muds (HPWBM).  There fluid systems are usually reformulated 
polymer systems containing system-specific products to deliver shale stability, clay and cuttings 
inhibition, lubricity and high ROP while minimizing bit balling/accretion and downhole torque 
problems.  Some HPWBMs use borehole stabilizing production to reduce pore pressure 
transmission similar to oil-based muds.  HPWBM are suitable to use whenever environmental 
liabilities and associated waste management costs limit the application of OBMs and SBMs.   
 
Low solids.  These are systems in which the amoun t(volume) and type of solids are controlled. 
Total solids should not range higher than about 6%-10% by volume.  Clay solids should be 3% 
or less and exhibit a ratio of drilled solids to bentonite of less than 2:1.  Low-solids systems 
typically use polymer additives as a viscosifiers or bentonite extender and are non-dispersed.  
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One primary advantage of low-solids systems is that they significantly improve drilling 
penetration rate.   
 
Polymer/PA/PHPA.  Muds incorporating generally long-chain, high-molecular weight polymers 
are used to either encapsulate drill solids to prevent dispersion and coat shales for inhibition, or 
for increasing viscosity and reducing fluid loss.  Various polymers are available for these 
purposes, including cellulose, natural gum-based products, and acrylamide.  Frequently, 
inhibiting sales such as KCl or NaCl are used to provide greater shale stability in all of these 
fluids.  These systems usually contain a minimum amount of bentonite and may be sensitive to 
divalent cations such as calcium and magnesium.  Most polymers have temperature limits below 
300F but under certain conditions may be used at higher temperatures.  A special class of 
water-based muds use partially hydrolyzed polyacrylamide (PHPS) as an additive, either to 
encapsulate drill solids or to extend bentonite clay in a low-solids mud.   
 
Saltwater systems.  Saturated salt systems are used to drill salt formations.  Lower levels are 
usually referred to as brackish or seawater systems.  Saltwater muds are usually prepared from 
brackish, seawater, or produced-water sources and dry sodium chloride or other salts such as 
potassium chloride used for shale inhibition are added to achieve desired salinity.  Various 
specialty products such as attapulgite, carboxymethyl cellulose (CMC), starch and others are 
used to increase viscosity for hole-cleaning properties and to reduce fluid loss.   
 
Oil-based muds (OBMs) 
 
Oil-based systems are used in various applications where fluid stability and inhibition are 
necessary, such as high-temperature wells and deep holes, and where drill pipe sticking and 
hole stability are problems.  OBMs consist of two types of systems: 
 
Invert emulsion muds.  These are water-in-oil emulsions, typically with calcium chloride brine as 
the emulsified phase and oil as the continuous phase. They may contain as much as 50% brine 
in the liquid phase.  Invest emulsion muds are a “relaxed” emulsion, and have lower electrical 
stabilities and higher fluid-loss values.  Concentration of additives and brine content/salinity are 
varied to control rheological, filtration, and emulsion stability.   
 
Oil-based muds.  These are formulated with only oil as the liquid phase and are often used as 
coring fluids.  Although these systems pick up water from the formation, no additional water or 
brine is added.  All oil systems require higher additional gelling agents for viscosity.  Specialized 
oil-based mud additives include: emulsifiers and wetting agents (usually fatty acids and amine 
derivatives) for viscosity; high-molecular-weight soaps; surfactants; amine-treated organic 
materials, organo clays and lime for alkalinity. 
 
Completion fluids 
 
These systems are solids-free and typically formulated with aqueous salts.  They can achieve a 
wide density range by incorporating the appropriate salt (halides, bromides, and formate brine) 
without using conventional weighting materials.  They are usually designed to match specific 
reservoir criteria, taking into account factors like contamination risk and crystallization 
temperatures.   
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High pressure high temperature (HPHT) systems 
 
These systems are specifically designd for high=pressure, high-temperature and hostile 
environments where conventional drilling fluids are impractical or uneconomical.   
 
Reservoir drill-in fluids (RDF)  
 
These systems combined the properties of a good drilling fluids and a completion fluid.  Its 
primary attribute is the development of a filter cake which effectively prevents formation 
damage and is easily removed, with filtrate and filter cake being compatible with the completion 
process.  These systems are usually composed of biopolymers and bridging materials and are 
designed to match specific reservoir criteria.   
 
Synthetic–based muds (SBMs) 
 
These fluids are designed to mirror the performance of OBMs, without the environmental 
hazards.  Primary synthetic fluids are esters, ethers, poly alpha olefins, and isomerized alpha 
olefins.  The can be discharged offshore and are non-sheening and biodegradable. 
 
 
Oilfield chemical cost by type of well 
 
On average, drilling fluids represent 4%-6% of the cost of a well; it is estimated that at present 
the cost for drilling fluids averages about $220,000 per well worldwide.  However, job cost 
varies widely by type of well.   
 
In North America most horizontal wells make use of oil-based muds while drilling the non-
vertical section of the wellbore (these wells use water-based muds to drill the vertical section of 
the wellbore); conversely, most onshore vertical wells use water-based muds exclusively.   
 
Job cost varies by type of drilling fluid largely due to intrinsic differences in the cost of the base 
fluid used rather than the amount of fluid used during drilling operations.  Water based muds 
make use of base fluids that typically carry an average cost of about $35/bbl; on the other 
hand, the diesel oils or mineral oils that comprise the base fluids of an oil based mud can 
currently cost $75-$100/bbl while the olefins, paraffins, and esters that comprise the base fluid 
of a synthetic based mud can cost $200-$250/bbl.  
 
While the drilling fluids used in a water based mud are sold to the operator, the base fluid 
(diesel oil or mineral oil) used in an OBM job is typically rented to the operator because it is 
usually recovered after drilling is complete and re-used for another well; however, any base 
fluid lost during the drilling operation (for example, from absorption into the formation) is 
purchased by the operator.   
 
 
Vendor Selection Process 
 
Operators 
 
For large operators the drilling fluid purchasing process can be very fragmented, while for 
smaller operators it is generally highly centralized. 
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In the US offshore sector, and in the International market, operators typically buy drilling fluids 
under an annual purchase agreement with the drilling fluid company.  Operators estimate their 
annual fluid requirements based on their planned drilling programs, then solicit bids to supply 
these annual needs from the drilling fluid companies on their approved vendors list.  Typically 
both the operator’s drilling department (both field and headquarter level) and the purchasing 
department (headquarter level) are involved in selecting the winning bidder based on a 
combination of service and price.  The annual purchase agreement establishes the price list to 
be used for drilling fluids used by the operator.  Pricing is typically quoted as a percent off list 
for each product covered under the contract. 
 
In the US and Canadian onshore market, operators with large drilling programs will tend to 
purchase their drilling fluids in a fashion similar to that used offshore or internationally.  Smaller 
operators will typically not have an annual purchase agreement and instead will buy drilling 
fluids on a well-to-well based at “spot” prices.  For many small firms a single individual (usually 
the drilling engineer) will select the mud company and signed off on the fluids used. 
 
Operators are the primary customers of drilling and completion fluid companies.  However, the 
drilling contractor may sometimes be the customer, in the case of a turnkey drilling operation.   
 

As mentioned before, the volume and type of fluids actually used during the drilling 
process is based on a series of decisions made at the wellsite by the operator’s drilling 
engineer and the service firm’s mud engineer.   
 

An operator’s primary consideration for selecting a drilling fluid is the lowest overall cost of 
drilling (cost per barrel and additional costs associated with reservoir damage and rig time).  
With fluid densities influencing the rate of penetration, and the chemical composition affecting 
the physical, chemical, and rheological characteristics of the reservoir, the formulation of the 
drilling fluid can have significant implications with regard to formation damage and drilling 
performance.   
 
Since operators generally perceive drilling fluids as commodity items, the key selection factors 
are price and service/support.  Price is usually evaluated in terms of $/well or $/foot, taking into 
account performance of the fluid as well as unit price.   
 

Operators of all sizes tend to regard drilling fluids as commodities, with the drilling fluid 
companies differentiated based on the level of service and experience provided by their 
field engineers.  As a rule, operators (whether large or small, whether buying from an 
agreed price list or on a spot basis) tend to be highly aware of and sensitive to the price 
of a just a handful of drilling fluids (typically the high-volume items such as barite and 
bentonite) while they are less aware of and thus less price sensitive to numerous lower-
volume additives.   Knowing this, drilling fluid companies commonly price their high-
volume chemicals at very low margins and price their low-volume additives at very high 
margins. 
 

Barriers to entering the drilling and completion fluids market can be very high.  The drilling and 
completion fluids market is capital intensive and requires experienced personnel in order to be 
competitive.  In addition, it takes time for drilling and completion fluids firms to establish a 
proven track record in order to find wide acceptance in the market.  Developing proprietary 
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technology is often critical in order to be able to compete for high-risk “critical service” 
assignments.   
 
Service Firms 
 
Major mud companies 
 
All drilling fluid companies face a huge logistical challenge to move hundreds of products 
sourced from hundreds of locations through dozens of field warehouses to arrive at thousands 
of wellsites for customers who will not tolerate a product shortage slowing the drilling 
operation.   
 
Large drilling fluid companies (Schlumberger/Swaco, Halliburton/Baroid, and Baker 
Hughes/Inteq) will buy from chemical distributors and/or direct from the manufacturer.  Large 
drilling fluid companies blend some of their own products.   
 
The major drilling fluid companies usually deal directly with their product suppliers with the 
negotiations typically handled by the mud company’s procurement group.  Bids are solicited 
from companies on an approved vendor list (developed jointly by purchasing and engineering).   
 
Availability and price are key factors in vendor selections.  Most products are purchased under 
an annual contract guaranteeing unit prices.  Orders are generally placed by regional 
warehouses that in turn deliver product as need to district locations from which it is sent on to 
the wellsite based on orders from field mud engineers.   
 
The major mud companies may own barite mines in order to supply some or all of their barite 
requirements.  These firms also package some of their branded chemical additives.  However, 
some of their products are private labeled.   
 
In the 1990s the major mud companies set up wholesale operations to sell drilling fluids to 
regional and local mud companies as well as for direct sales to operators (typically done for 
markets outside North America).   This approach was adopted (1) to improve margins by 
spreading logistics costs (warehousing, transport) over a larger volume of operations, and (2) 
to obtain revenue from that part of the North American market held by regional/local mud 
companies. 
 

Regional/local mud companies have traditionally held over 50% of the onshore market 
in North America; major mud companies have found it difficult to increase their share of 
this market.  Most onshore wells in the US do not require complex mud formulations, so 
the advanced technology of the major mud companies is not a point of distinction.  
Service and experience are more important than price for operators, and in most 
onshore markets the mud engineers employed by regional and local mud companies 
have local knowledge than the major mud company personnel.   

 
Independent mud companies 
 
Regional or local drilling fluid companies in the US and around the world will buy from the 
wholesale operations of the major mud companies, from chemical distributors, and/or direct 
from the manufacturer.  The regional/local mud company’s procurement group typically handles 
negotiations.  It is believed that for small mud companies most of the time these sales are 
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made on a spot price basis.  While the larger regional mud companies may private label some 
additives, local mud companies generally use the manufacturer’s product.   
 
Product performance and availability are the most important factors in the vendor selection 
process of an independent mud company, with unit pricing usually less of a factor.  As a result 
of their superior knowledge of local downhole conditions, independent mud companies seek to 
save money for an operator by using less drilling fluid than a major mud company.  As a result, 
an independent mud company’s unit prices might be higher than that of a major mud company 
but his overall drilling fluid cost would be lower.  As a result, unit price is usually not an 
important factor to independent mud companies, since chemical costs are passed through to 
the operator.   
 
Drilling fluid companies operate their own warehouses to hold inventory, although in recent 
years in the US market several logistics service firms now offer their transport and warehousing 
services to mud companies.   
 
 
Market drivers 
 
The primary market driver for the drilling fluids market is total footage drilled.  However, the 
drilling fluids market is sensitive to the type of formation where drilling is taking place.  For 
example, geologically “young” formations like the Gulf of Mexico tend to have reactive clays 
which require high volumes of expensive additives to minimize formation swelling.  Conversely, 
geologically “old” formations, like the Rockies, have few clay formations and where simple 
weighting agents (barite, bentonite) comprise all the ingredients needed. Geologically “young” 
formations – which as a rule contain more chemically reactive elements - are also the primary 
markets for completion fluids. 
 
In addition, the drilling fluid market is sensitive to the amount of deep drilling and 
environmental regulations requiring the use of high-cost “green” or synthetic fluids.   
 
 
Regulations 
 
Drilling waste treatment and disposal is regulated at the state and federal level.  However, 
federal standards are fairly broad, so that states (and sometimes local jurisdictions) exercise 
considerable authority regarding permitted practices.  Each state has its own set of relations 
regarding the treatment and disposal of drilling wastes.   
 
The major federal laws governing waste materials and management activities in the US include 
the Resource Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), and the Safe 
Drinking Water Act (SDWA). 
 
In 1980, Congress conditionally exempted oil and gas E&P wastes, including produced water, 
from the hazardous waste management requirements of Subtitle C of RCRA, Sections 
3001(b)(2)(A), 8002(m). In 1988, the EPA published its regulatory determination in the Federal 
Register and, along with it, lengthy lists of wastes determined to be either exempt (e.g., 
produced water, drilling fluids, and drill cuttings) or nonexempt (unused fracturing fluids or 
acids, waste solvents, and hydraulic fluids). 
 



Profile of the Oilfield Chemicals Market 

Spears and Associates  3/18/16 

18

Water and waste management in connection with oil and gas E&P involves discharge and 
injection operations. The main laws governing these activities include the CWA and the SDWA. 
The EPA may authorize willing and able states to take the lead responsibility for day-to-day 
program implementation and enforcement. Otherwise, the EPA Regions run the programs in 
direct implementation. 
 
Federal laws and regulations generally establish minimum federal standards. States have the 
lead role in the regulation of E&P waste disposal. In light of the varying geological, 
climatological, ecological, topographic, economic, geographic, and age differences among oil 
and gas drilling and production sites across the country, the laws and regulations of authorized 
states relative to oil and gas waste management operations exhibit differences in detail and 
scope when compared with the federal blueprints or other state programs. 
 
At the federal level the relevant agencies in the US include the Environmental Protection Agency 
(EPA), the Bureau of Land Management (BLM), and the Bureau of Ocean Energy Management, 
Regulation, and Environment (BOEMRE).  However, direct federal authority over the industry 
occurs only where drilling takes place on federal lands (mainly in the western US and offshore) 
and on land administered by the Bureau of Indian Affairs.   
 
At this time it appears that there are no pending changes in regulations at either the federal 
level or in any of the relevant states regarding the treatment or disposal of oil/synthetic-based 
muds or water-based muds.   
 

Fluid Use Trends in Horizontal Wells 
 
It appears that advanced technology WBM use is not increasing its penetration of in US 
horizontal plays and that the relative use of WBM vs. OBM is stable for now.  In addition, 
operators do not expect to see further penetration of WBMs in the horizontal drilling market 
over the near- or mid-term.  This assessment reflects the perception among operators that (1) 
no new waste treatment and disposal regulations will materially impact the WBM vs. OBM 
decision, and (2) high-performance WBM technology will not change appreciably during this 
period.   
 
It appears that the use of WBMs in horizontal wells is driven more by economic factors rather 
than regulatory factors.  The upfront cost of high-performance WBMs tends to be higher than 
OBMs on a per-barrel basis, but the reduced expenses associated with not having to dry and 
dispose of cuttings can have a significant impact on total drilling fluid expense. On average, 
costs between WBM and OBM reportedly tend to even out.  However, cuttings disposal can 
weigh heavily on the economics in some plays, where options may be limited by a lack of 
disposal facilities and cuttings may have to be transported long distances. In these instances 
OBM can end up being less economical than WBM, which can require minimal cuttings 
treatment and in some cases can be disposed of on site. 
 
On the regulatory side several factors might accelerate the adoption of WBMs for horizontal 
drilling.  These include: (1) the adoption of an OOC5 standard (for example a 1% OOC level) 
that is beyond the capability of current solids control technology, and (2) increased restrictions 
on the disposal of OBMs.   
                                                      
5 Oil on cuttings 
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On the technology side some of the factors that might accelerate the adoption of WBMs for 
horizontal drilling include: (1) the increased use of rotary-steerable tools for onshore horizontal 
drilling and/or the improvement in conventional mud-motor technology in terms of drilling a 
smoother wellbore, and (2) improvements in high-performance WBMs. 
 
 
 
Types of chemicals used 
 
The fluid used in rotary drilling is formulated to fit the specific characteristics of the well and 
formation, and can be manufactured by mixing additives with an oil, water, or synthetic base.  
Functionally, drilling fluids provide density (or weight), viscosity, filtration control, rheology 
control (or thinning/dispersing), alkalinity (or pH-control), lost circulation control, surface 
activity modification, lubrication, flocculation, shale stabilization, and protection from toxic 
and/or corrosive agents.  Some of the key additives include: 
 

• Barite is commonly used to add weight to drilling fluid. It is primarily comprised of 
barium sulfate. Other weighting agents include hematite. 
 
Barite is mined in many areas and shipped as ore to grinding plants.  The API specifies 
grinding to a particle size of 3 to 74 microns for use in drilling applications. Drilling-grade 
barite must have a specific gravity of at least 4.20 g/cm3 to meet API specifications.  In 
the US, most barite mines are located in Nevada, while barite mills are primarily found in 
Texas and Louisiana where they are both closer to end-use markets as well as the 
primary ports of entry for imported barite ore.   
 
US mines typically produce 20%-25% of the barite consumed domestically, while 
imports supply 75%-80% of US requirements.  Most imported barite is produced in 
China and India; imported barite may arrive in the US either as ore or after having been 
crushed and ground at a mill.   
 
The API has a monogram licensing program for barite.  There are 12 API-licensed 
grinding facilities in the US in the hands of M-I (Schlumberger) (Galveston, Brownsville, 
and Battle Mountain, NV), Baroid (Halliburton) (Corpus Christi, Larose, TX, Sulphur, LA, 
and Battle Mountain, NV), and Inteq (Baker Hughes) (Battle Mountain, NV, Corpus 
Christi, and Morgan City, LA).  These firms have both barite mines and mills in the US.  
Excaliber Minerals, a division of Newpark Resources, primarily imports barite ore which it 
mills at its own facilities (Dyersburg, TN and Houston, TX).  Outside the US, there are a 
number of plants that have the API monogram for the manufacture of oilfield barite: 
Pakistan – 1; UAE – 2; India – 3; Saudi Arabia – 1; Oman – 1; Indonesia – 3; Australia – 
1; and Vietnam – 1.   
 

• Bentonite is a clay mineral that is widely used as a mud additive for viscosity and 
filtration control since it swells when exposed to water, making it ideal for protecting 
formations from invasion by drilling fluids.  Bentonite ores vary widely regarding their 
content of the swelling clay (sodium montmorillonite). Ores of lower quality are treated 
during grinding by adding additives to improve swelling. However, the additives may not 
remain effective in the drilling fluid due to hardness ions in the water, high temperature, 
bacterial attack, mechanical shear-degradation and other factors. 
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There are two basic types of bentonite, sodium type and calcium type. According to the 
M-I Swaco website:  
 

Sodium Type - This type has sodium in the crystal lattice and is sometimes 
referred to as Wyoming Bentonite. This type swells when wet and can increase 
as much as fifteen times its original volume when wet. Wyoming bentonite 
occurs in the Big Horn Basin, the Powder River Basin and along the western edge 
of the Black Hills. Because of this unique characteristic, Wyoming Bentonite is 
used as the standard against all other bentonite in the world is measured.  
 
Calcium Type - This type has calcium in the crystal lattice and is sometimes 
referred to as Southern Bentonite. This type will swell only 2 times their 
unwetted volume. Southern Bentonite occurs in Mississippi, Arizona and other 
southern locations.  
 

Bentonite ores vary widely in terms of clay content. Ores of lower quality are treated 
during grinding by adding sodium carbonate, synthetic polymers, carboxymethylcellulose 
(CMC), starch and/or polyphosphates. 
 
Bentonite is typically mined and shipped as ore to grinding plants.  In the US, most 
bentonite mines are located in Wyoming, while bentonite mills are primarily found in 
Texas and Louisiana where they are closer to end-use markets.   
 
The API has a monogram licensing program for bentonite.  In the US the API-licensed 
facilities are: American Colloid Company (Lovell, WY); Bentonite Performance Minerals 
LLC (Lovell, WY and Belle Fourche, SD); Black Hills Bentonite (2 plants in Mills, WY); 
Halliburton (Aurora, UT); M-I Swaco (Greybull, WY); Western Clay Company (Aurora, 
UT); and Wyo-Ben Inc (Greybull, WY and Lovell, WY).  Outside the US, there are a 
number of plants that have the API monogram for the manufacture of bentonite: UAE – 
2; India – 1; Saudi Arabia – 1; Oman – 1; Indonesia – 4; and Australia – 1.   

 
 Calcium carbonate (CaCO3) occurs naturally as limestone, and is ground and sized for 

use as a drilling fluid additive that can be used to increase mud density (to about 12 
lb/gal).  It is preferable to barite because it is acid-soluble and can be dissolved with 
hydrochloric acid to clean up production zones. Calcium carbonate, along with polymers, 
is also used as a bridging material to control fluid loss in brines or drill-in, completion 
and workover fluids.   
 

• Other chemicals and salts used in drilling fluids include potassium chloride, soda ash, 
lime, etc. 
 

• Other mud additives include defoamers, fluid loss control agents, loss circulation 
material (walnut or pecan shells, mica, etc.), lubes, oil & emulsion muds, shale 
stabilizers, surfactants, viscosifiers, and thinners/dispersants (lignosulfates, etc.).  
 

• The use of polymers in drilling fluids has become progressively more sophisticated, and 
the range and versatility of polymers is continually being extended. They are often 
specifically designed for a particular drilling situation, even to the extent that clays may 
be entirely replaced by polymers when drilling water-sensitive shales or water-producing 
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zones. Polymeric materials are used as surfactants, emulsifiers, foaming agents, stuck 
pipe additives, lubricants, and corrosion inhibitors in addition to functioning as 
flocculants, deflocculants, viscosifiers, filtration-control agents, and to improve 
rheological properties of the drilling fluid. 

 
 
It is estimated that in terms of tonnage that barite accounts for ~75% of all drilling fluids, 
followed by bentonite and other viscosifiers (~15%), calcium carbonate and other chemicals 
and salts (~4%), and all other mud additives (~6%).  
 
In terms of revenues barite and other weighting agents typically represent about 30% of total 
drilling fluid revenues, while bentonite and other viscosifiers account for about 15% of total 
revenues; however, these items are generally priced at low (~5%) gross margins. Chemicals 
and salts, which generally account for 5-10% of overall revenue, typically have ~10% gross 
margins.  Specialty additives, which typically account for ~50% of total global drilling fluid 
revenues, carry much higher (20%-60%) gross margins.  
 
Drilling Fluids Chemicals Market by Component

Component Revenue

Chemicals and Salts 8.3%

Corrosion Inhibitors 0.2%

Defoamers 1.7%

Emulsifiers 4.6%

Filtration Control Agents 9.3%

Flocculants 0.1%

Lost Circulation Materials 6.2%

Lubricants 1.9%

Other 4.4%

Shale Stabilizers 7.0%

Surfactants 2.5%

Thinners/Dispersants 9.1%

Viscosifiers 14.9%

Weighting Agents 29.8%

Total 100.0%  
 
 
Complex custom fluid formulations generally carry the highest margins, while standard fluids – 
usually water and barite solutions – are essentially a commodity product with lower margins.   
 
Value proposition/application 
 
The following product function applications are those generally accepted by the IADC 
Subcommittee on Drilling Fluids.  Some additives have multiple uses, and for those a primary 
and two secondary functions are listed.  Non-chemical solutions are generally not available in 
these applications.   
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Weighting Agents 
 
Weighting materials (also known as “densifiers”) are compounds that are dissolved or 
suspended in drilling fluid to increase its density and thus the hydrostatic pressure of the drill 
fluid for well control. They are used to control formation pressures and to help combat the 
effects of sloughing or heaving shales that may be encountered in stressed areas.  Any 
substance that is denser than water and that does not adversely affect other properties of the 
drilling fluid can be used as a weighting material. The type of material chosen for use as a 
weighting agent is typically determined by price, and availability. 
 
A non-chemical alternative to the use of weighting agents is the option of “underbalanced” or 
“managed pressure” drilling, i.e., the practice of reducing drilling fluid density and thus the 
hydrostatic pressure of the drilling fluid to levels at or below the formation pressure.  
“Underbalanced” or “managed pressure” drilling reduces the consumption of weighting agents 
relative to conventional “overbalanced” drilling practices. “Underbalanced” or “managed 
pressure” drilling may result in a faster rate of penetration, fewer days to drill, and lower rig 
and well costs.  However, “underbalanced” drilling is associated with increased risk of blowout 
and the loss of the well.  As a result, “underbalanced” drilling has remained a niche application 
in the industry.   
 
Barite is most commonly used to add weight to drilling fluid. Other common weighting agents 
include hematite and calcium carbonate; less common weighting agents include galena, 
magnetite, iron oxide, siderite, celesite, and dolomite.  In some situations calcium carbonate is 
preferable to barite because it is acid-soluble and can be dissolved with hydrochloric acid to 
clean up production zones. 
 
Weighting agents are sold in 100 lb. sacks or by the ton.  The price to an operator for barite 
and hematite is estimated to average $5-6/CWT.  Calcium carbonate is typically sold in 50 lb. 
sacks at a price of $25-30/CWT. 
 
Salts 
 
Soluble salts, typically potassium chloride, sodium chloride, potassium bromide, calcium 
chloride, and zinc bromide, are used primarily in workover and completion operations to 
formulate solids-free fluids. The density of these “completion fluids” generally ranges from 9.0 
to 21.5 ppg, depending on the salt(s) used.  
 
Although sodium chloride and calcium bromide increase the density of water-base and oil-base 
fluids, they are usually added for reasons other than to increase density. 
 
Most soluble salts are sold in 50 and 100 lb. sacks at prices of $20-$50/CWT. 
 
Viscosifiers 
 
Viscosifiers are used to improve a drilling fluid’s ability to remove cuttings from the wellbore and 
to suspend cuttings and weight materials during periods of non-circulation.  
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Clays and natural or synthetic polymers are the most commonly used viscosifiers.  The most 
common viscosifier is bentonite; other materials used as viscosifiers include attapulgite, CMC, 
organophilic clays, and sepiolite.   
 
Bentonite is added to fresh water or to fresh-water muds for one or more of the following 
purposes: to increase hole-cleaning capability; to reduce water seepage or filtration into 
permeable formations; to form a thin, low-permeability filter cake; to promote hole stability in 
poorly cemented formations; and to avoid or overcome loss of circulation. 
 
Sepiolite is hydrated magnesium silicate that closely resembles attapulgite. Sepiolite gives stable 
viscosity to 700° F. Sepiolite is used in geothermal drilling as a viscous sweep for hole cleaning 
and as a substitute for attapulgite in many operations outside the United States. API 
specifications for sepiolite are the same as those for attapulgite. 
 
Attapulgus clay is usually called attapulgite, which makes up 80 to 90% of the commercial 
product. As a drilling-fluid material, attapulgus clay is called gel salt, or brine gel, because it is 
used as a suspending agent in salt solutions. When placed in water, attapulgite does not swell 
like bentonite, but must be dispersed by vigorous agitation to separate the crystals. Attapulgite 
is used in drilling fluids solely for its suspending qualities which are not adversely affected by 
dissolved salts. Its usual application is in muds of higher salinity than sea water. 
 
Bentonite, attapulgite and sepiolite may be treated with oil-wetting agents during 
manufacturing and used as oil-mud additives. Organophilic bentonite is used in oil muds to 
build rheology for cuttings lifting and solids suspension. Organophilic attapulgite and sepiolite 
are used in oil muds strictly to build gel structure. 
 
Bentonite is typically sold in 100 lb. sacks or by the ton at a price of $5-10/CWT.  Some 
polymer-based viscosifiers have a sales price of $500-$1000/CWT. 
 
Filtration Control Materials 
 
Filtrate is the liquid portion of the mud system that is driven through a filter cake and into the 
formation by the differential between the hydrostatic pressure of the mud column and the 
formation pressure. Filtration-control agents reduce the amount of filtrate lost from the drilling 
fluid into a subsurface formation.  
 
Filtrate loss is controlled essentially by three different mechanisms:  
 

 Deflocculation—Flocculation is a condition in which clays, polymers or other charged 
particle become attached and form a structure or “floc.” Deflocculants are used to inhibit 
this tendency. A deflocculated filter cake preferentially packs to form a thinner, less 
permeable cake; therefore, materials that act as deflocculants also reduce filtrate loss.  
 

 Viscosity—The more viscous the liquid phase that is being forced through the filter cake, 
the lower the filtration rate. One way to increase the viscosity of the liquid phase is 
through the use of high molecular weight polymers.  

 
 Compresssibility—Another means to control filtrate loss is to create a compressible filter 

cake by using colloidal materials, such as bentonite and some asphaltic derivatives that 
compress and/or deform to plug pore spaces. 
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Mud companies have developed a variety of fluid types (oil based muds, synthetic based muds) 
and “filtration control” additives to address the problem of wellbore instability.  The type of 
additive(s) used depend on a number of factors, including type of drilling fluid (water, oil, or 
synthetic), downhole temperature and pressure, drilling waste disposal regulations, cost, and so 
on.  Bentonite, various manufactured polymers, starches, and thinners or deflocculants all 
function as filtration-control agents.  
 
Common “filtration control” additives include the following:   
 

Gilsonite is used in both oil-based muds (OBM) and water-based muds (WBM) for 
filtration control and wellbore stability. Its secondary benefit is in improved lubricity to 
prevent stuck pipe (especially in highly deviated holes). It is not used in synthetic-based 
muds (SBM) because it is a persistent hydrocarbon; however, it is used in mineral oil 
fluids.  Gilsonite helps to stabilize the borehole by minimizing hole collapse in formations 
containing water-sensitive, sloughing shales.  Tests indicate that borehole enlargement 
is minimized by use of Gilsonite while substantial enlargement is measured when the 
same drilling-fluid system is used without Gilsonite.  In OBMs Gilsonite is considered to 
be more effective at filtration control than other products. Industry observers report that 
in OBMs Gilsonite is very effective in moderate concentrations.   
 
For shale hydration problems, when used in water-based muds Gilsonite minimizes the 
amount of water entering the formation by blocking the ion exchange between the 
drilling fluid and the clay.  In WBMs Gilsonite does not have a clear performance or 
environmental advantage over substitute products such as sulfonated asphalts.    
 

All mud companies carry gilsonite products, either under the Gilsonite brand 
name from American Gilsonite or under private-label products made for these 
companies by American Gilsonite. 
 

Organo-lignites and oil-polymers can be used as substitute products for Gilsonite in oil-
based muds if the need arises due to concerns about formation damage or 
environmental issues. However, substitute products generally have equal or higher unit 
costs (reportedly up to a 25% price premium) than Gilsonite.   
 
Sulfonated asphalts6 are very competitive and represent the primary WBM additive used 
for borehole stabilization.  Soltex is the largest sulfonated asphalt brand, although each 
of the major drilling fluid service companies has their own branded sulfonated asphalt 
product.   
 

In a WBM drilling application, it is not unusual for a mud engineer to use a combination of 
sulfonated asphalt, lignites, lignosulfonates, and polymer additives to provide borehole 
                                                      
6 An asphaltic mud additive that has been reacted with sulfite to add anionic sulfonate groups to the 
complex molecular structure. Sulfonated asphalt can be made by reacting asphalt (either from naturally 
occurring deposits or from the residue of a refining process) with sulfuric acid and sulfur trioxide.  By 
neutralization with alkali hydroxides, such as NaOH or ammonia, the corresponding sulfonated salts 
result.  Sulfonate groups make an additive water dispersible, depending on the extent of sulfonation. 
Such an additive is used to stabilize wellbores and as a filter-cake additive for water- and oil-base muds.  
Sulfonated asphalt has a high softening point and polar sites that offer emulsion-stabilizing qualities and 
affinity for clays and shales. 
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stabilization or to combat fluid loss, because in addition to these two features each of these 
chemicals can provide other important characteristics to the drilling fluid.  A typical WBM well 
might include each of the following: 
 

Sulfonated asphalts (e.g. Soltex) are used to stabilize wellbores in shale formations.   
 
Lignosulfonates (e.g. Spersene) are typically used to reduce viscosity, flocculation and 
as a fluid loss additive.   
 
Lignites (e.g. Tannathin) are typically used just as fluid loss additives.     
 
Polyanionic cellulose polymers (PACs) (e.g. Drispac) are typically used as fluid loss 
additives and to control rheology (viscosity).     
 
Polyacrylamides (e.g. Poly Plus) are typically used as a shale inhibitor, fluid loss additive, 
and to control viscosity.   

 
Filtration control agents are typically sold in 50 lb. sacks at a price ranging from $100-
$500/CWT.   
 
Rheology Control Material 
 
Basic rheological control is achieved by controlling the concentration of the viscosifiers used in 
the drilling fluid system. However, when control of viscosity and gels cannot be efficiently 
achieved by this method, materials variously called thinners, dispersants, or deflocculants are 
used. These materials reduce the viscous and structure-forming properties of the drilling fluid 
by changing the physical and chemical interactions between solids and/or dissolved salts. 
 
Materials commonly used as thinners in water-base drilling fluids can be broadly classified as: 
plant tannins; phosphates; modified lignosulfonates; and low-molecular-weight synthetic water-
soluble polymers. 
 
Thinners/dispersants are typically sold in 50 lb. sacks at a price ranging from $50-$100/CWT.   
 
Alkalinity and pH-Control Additives 
 
Alkalinity and pH-control additives are used to optimize pH and alkalinity in water-base drilling 
fluids. The control of many drilling fluid system properties is dependent on pH, which also 
affects the solubility of many thinners and divalent metal ions such as calcium and magnesium, 
and influences the dispersion or flocculation of clays. 
 
These products are used to control the degree of acidity or alkalinity of a fluid includes lime, 
caustic soda, soda ash, and bicarbonate of soda, as well as other common acids and bases. 
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Fluid Loss Additives 
 
During drilling operations7 fluid loss additives are used in order to (1) seal permeable 
formations, and/or (2) maintain wellbore stability.   
 

Permeability 
 
In highly permeable formations with large pore spaces or fractures, drilling fluids may 
invade the formation, slowing the drilling process and possibly impairing the productivity 
of the formation.  In this instance, fluid loss additives are used which act as bridging 
agents to block the openings, after which mud solids can form the seal by creating a 
filter cake.  The bridging agents must be over the half the size of the pore spaces or 
fractures.  Common fluid loss additives used as bridging agents include calcium 
carbonate and ground cellulose.   Depending on the mud system in use, additives such 
as bentonite, natural & synthetic polymer, asphalt and gilsonite can be used as solids in 
the drilling fluid to form the filter cake.  
 
Fluid loss additives are mixed with the drilling fluids in a batch or “pill” which is then 
pumped (or circulated) down the wellbore until it reaches the target zone or formation.  
Once the zone or formation has been sealed, the addition of fluid loss agents is halted.   
 
Wellbore stability 
 
Chemical composition and mud properties must combine to provide a stable wellbore. 
Weight of the mud must be within the necessary range to balance the mechanical 
forces.  
 
A stable wellbore means that the hole maintains its size and cylindrical shape.  An 
unstable wellbore is one that has either become enlarged or the wellbore has begun to 
slough. If the wellbore becomes enlarged, it results in problems such as low annular 
velocities, poor hole cleaning, solids loading and poor formation evaluation.  When a 
wellbore begins to slough it can cause tight hole conditions, bridges, and fills while 
tripping the drill pipe in/out of the hole, resulting in stuck pipe situations.   
 

In sandstone formations, hole enlargement is primarily the result of mechanical 
actions such as hydraulic forces and nozzle velocities. Formation damage is 
reduced by the use of a conservative hydraulics system. A good quality filter 
cake containing bentonite is known to limit bore hole enlargement in sandstones.  
Chemical interactions rarely cause hole enlargement in sandstone formations. 
 

                                                      
7 In cementing operations both bridging agents and filtration control additives are used in order to 
minimize the amount of water entering the formation pores.  If water enters the formation the cement will 
set too quickly (bridge), causing voids in the cement which could lead to fluid migration up the annulus 
resulting in lost production, damage to aquifers, and loss of control at the surface.  Fluid loss additives are 
mixed with the cement and pumped into the wellbore and around the annulus of the casing. 
 
In fracturing operations additives are used in order to minimize the amount of water entering the formation 
pores in order to promote greater fracture length and height.  Fluid loss additives are mixed with the frac 
proppants (frac sand, ceramic proppants) and pumped into the formation. 



Profile of the Oilfield Chemicals Market 

Spears and Associates  3/18/16 

27

In shale formations, mud weight is usually sufficient to balance formation stress, 
as these wells are usually stable. However, with water based mud, chemical 
interactions between mud and shale can cause the shale to soften. Highly 
fractured, dry, brittle shales can be extremely unstable.  “Filtration control” 
inhibitors can inhibit the adsorption of water by shales in order to control the 
mud/shale chemical interactions in water-based muds; additives such as calcium, 
potassium, salt, polymers, asphalt, glycols and oil are most commonly used for 
water-sensitive shale formations. Calcium chloride drilling fluids are used to 
inhibit the adsorption of water by shales. However, water sensitive shales are 
often drilled with oil-based muds to avoid sloughing problems.  

 
Filtration control additives are mixed with the drilling fluids in a batch or “pill” which is then 
pumped (or circulated) down the wellbore until it reaches the target zone or formation.     
 
A large number of alternatives exist that can be used as bridging agents to help solve 
permeability problems in drilling operations.  Also known as “lost circulation materials” these 
come in four categories: fibrous materials, flake materials, granular materials, and blends 
containing fibrous, flake, and granular materials.   
 

Fibrous lost circulation materials include such products as shredded sugar cane, cotton 
fibers, shredded automobile tires, wood fibers, sawdust, and paper pulp. These 
materials have relatively little rigidity and can be forced into large openings where they 
bridge over and form a mat or base that seals when solids from the drilling fluid deposit 
on it. If the openings are too small for the fibers to enter, a bulky external cake 
susceptible to easy removal may form on the walls of the hole. Fibrous materials are not 
recommended for use in oil-base muds. These commodity-type organic materials are 
common to all mud companies (e.g., cedar fiber, cottonseed hulls, pecan nut plugs, 
sawdust, walnut plugs, and mica), ground-up coal, and shredded/powdered rubber.  
Most of these products are not sold as branded products but as their product name (i.e., 
“sawdust”).   

 
Flake lost-circulation materials include manufactured products such as cellulose 
flake/powder which are made for the major mud companies by third party suppliers 
making private-label products and sold by mud companies as branded products.   
 
Granular lost-circulation materials are products such as ground nut shells and 
carbonates or water-swellable, non-soluble, crystalline polymers. The materials are 
available in fine, medium, and course grades. They tend to accumulate just inside the 
opening of the pore and form a bridge. The materials must contain particles the 
approximate size of the opening and a gradation of smaller particles to effect the seal. 
Granular materials may be used in oil-base muds.  Most of  the polymers are believed to 
be made for the major mud companies by third party suppliers making private-label 
products. 
 
A blend is a product containing a mixture of fibrous, flake, and granular materials. 
Blended products containing cellophane flakes are not recommended for use in oil-base 
muds. 

 
The primary factor driving the additive choice of the mud engineer appears to be based on 
product availability and sales relationships.   
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On average, branded fibers/flakes/polymers used as bridging agents in lost circulation 
applications sell for 5x-10x the price per lb of commodity-type unbranded materials.   
 
Bridging agents are commonly available in fine/medium/coarse grades and are generally sold in 
40 or 50 lb. bags.   
 
 
Lubricants 
 
Lubricants are designed to reduce torque and drag between drill pipe and the formation. They 
are incorporated into the filter cake and/or are attracted as a film to metal surfaces. The 
resulting oil film and slick filter cake substantially reduce torque during pipe rotation and drag 
during trips. Diesel oil, asphaltic compounds, extreme-pressure lubricants, synthetic oils and 
long-chain alcohols are used to impart lubricity to drilling fluids. 
 
Diesel oil and synthetic oils, in amounts ranging from 3 to 10% by volume, are used on a 
limited basis. Vegetable oils, animal oils, and mineral seal oils are also used to impart lubricity, 
as are such products as graphite, polymer or glass beads, surfactants, glycols, glycerin, 
gilsonite, and other chemicals. 
 
A non-chemical alternative to achieve lubricity control is the use of spherical beads in the 
drilling fluid.  The spherical beads functions similar to tiny ball bearings that will not break 
under extreme stress and impact. The beads are typically comprised of a copolymer and are 
available in various sizes.  
 
Flocculants 
 
Flocculants cause solids to coagulate so that they can be more easily removed from water-base 
systems. They also work to change the viscous properties of the drilling fluid. Salt, hydrated 
lime, gypsum (hydrated calcium sulfate), soda ash, bicarbonate of soda, sodium 
tetraphosphate, and acrylamide-based polymers are often used to promote flocculation and the 
subsequent removal of colloidal-size drilled solids. Flocculation is promoted by modification of 
the surface charge of the solid particles, as with salts, or by adsorption and bridging between 
particles, as with high-molecular-weight polymers. 
 
Guar gum and some acrylic polymers are also very effective flocculants when used in low 
concentrations in clear-water drilling fluids. Lime and gypsum are also used to increase the 
carrying capacity of water-base spud muds by flocculating the bentonite and drilled solids.  
 
Lime and gypsum are sold at prices below $25/CWT; in contrast, some polymer flocculants are 
sold at prices over $800/CWT.   
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Surfactants, Emulsifiers, and Defoamers 
 
Surfactants, emulsifiers, and defoamers are used to modify the surface properties of the drilling 
fluid.   
 
Surfactants reduce interfacial tension between contacting surfaces (water/oil, water/solid, 
water/air, etc.).  Additives include emulsifiers, demulsifiers, wetting agents, flocculants or 
deflocculants, depending on the surfaces involved.   
 
Defoamers are designed to reduce foaming action, particularly in brackish and saturated 
saltwater mud. 
 
Emulsifiers create a heterogeneous mixture or two insoluble liquids.  They include fatty acids 
and amine-based chemicals for oil-based muds and detergents; soaps; organic acids; and 
water-based surfactants for WBMs.  Products may be anionic, non-ionic, or cationic chemicals, 
depending on the applications.     
 
Defoamers are typically sold at prices ranging from $300-$400/CWT. Surfactants are typically 
sold at prices ranging from $200-$300/CWT.  Emulsifers are typically sold at prices ranging 
from $200-$300/CWT.       
 
Shale stabilizers 
 
Shale stabilizers are used to prevent excessive wellbore enlargement and heaving or caving 
while drilling water-sensitive shales by reducing shale hydration. Shale control inhibitor additives 
include soluble calcium and potassium as well as inorganic salts and organic compounds. Shale 
stabilizers are typically sold in 50 lb. bags at a price ranging from $100-$300/CWT.     
 
Corrosion inhibitors 
 
pH control, along with an appropriate corrosion inhibitor, is used to control corrosion, neutralize 
hazardous acid gases and prevent scale.  Common corrosion inhibitors are amine- or 
phosphate-based products, and other specially formulated chemicals.  Corrosion inhibitors are 
typically sold in 55 gallon drums at a price ranging from $100-$200/CWT.   
 
Other 
 
Other types of drilling fluid additives include: 
 

Bactericides 
 
These products are used to prevent bacterial degradation of natural organic additives 
such as starch and xanthan gum. 
 
Calcium reducers 
 
Soda ash, bicarbonate of soda, caustic soda and certain polyphosphates are used to 
reduce calcium in seawater, treat cement contamination, and overcome contaminating 
effects of anhydrite and gypsum (both forms of calcium sulfates). 
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Hydrate suppressants 
 
These are usually alcohol-based additives, primarily for use in deepwater/coldwater/riser 
environments.   
 
Temperature stability agents 
 
These products increase rheological and filtration stability of drilling fluids exposed to 
high temperatures.  Various chemicals used include acrylic polymers, sulfonated 
polymers and copolymers, lignite, lignosulfonate, and tannin-based additives.   
 
Thinners and dispersants 
 
Sometimes referred to as deflocculants, these products modify the relationship between 
viscosity and percentage of solids in the drilling fluid.  In addition they may be used to 
reduce gel strength to increase a fluid’s pumpability.  Tannins (quebracho), various 
polyphosphates, lignite and lignosulfonate materials as used as thinners and dispersants.   
 

Polymers 
 
Polymers are often specifically designed for a particular drilling situation, even to the extent that 
clays may be entirely replaced by polymers when drilling water-sensitive shales or water-
producing zones.  
 
Polymeric materials are used as surfactants, emulsifiers, foaming agents, stuck pipe additives, 
lubricants, and corrosion inhibitors in addition to functioning as flocculants, deflocculants, 
viscosifiers, filtration-control agents, and to improve rheological properties of the drilling fluid. 
 
Organic polymers used in drilling fluids may be classified by origin and composition. Some, such 
as starches and guar gum, occur naturally, and are ready for use after slight processing. 
Others, such as xanthum gum, XCD, are produced by natural processes in a carefully controlled 
environment. Still others, such as derivatives of the starches and gums, and sodium 
carboxymethylcellulose, might be called semisynthetic. Another class of polymers includes 
petrochemical derivatives, such as the polyacrylates and ethylene oxide polymers, which are 
purely synthetic. 
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Cementing 
 
 
Background 
 
What is being done 
 
Whether a well is drilled on land, from an offshore platform, or subsea, the proper construction 
of a well requires that cement be placed between the rock wall of the newly drilled hole and the 
outside of the steel pipe (called “casing”) that has been installed in the hole. In addition to 
supporting the casing, this cementing procedure, along with the pipe, centralizers, float collars 
and casing scrapers, creates what is more properly known as “zonal isolation” by hydraulically 
isolating the various formations the well penetrates, thus protecting aquifers and preventing 
fluid flow from high-pressure to low-pressure formations.  Cement also guards against fluid 
broaching to the surface, which could lead to a blowout, and cement also protects the casing 
from corrosion by chemically aggressive brines.   
 
To keep the pipe in the hole and properly isolate the rocks and fluids and gases from each 
other, liquid cement is pumped down the inside of the casing and is circulated up the outside 
(annulus) until none of the cement remains inside the pipe; all cement is in the annulus and, 
over a period of hours, hardens.  The cementing job generally requires a few hours from start 
to finish.  The time depends on well depth and casing size.   
 
The usual method for placing a cement slurry in a well during primary cementing consists of 
pumping a series of fluids down the casing which displaces the drilling fluid already in the well, 
forcing it to flow up the casing annulus and out to the surface.  The first fluid pumped is usually 
a pre-flush or spacer, or both, that separates the drilling fluid from the cement slurry.  The 
spacer must be compatible with both the drilling fluid and the cement slurry, yet keep those 
fluids apart to preclude contamination of the cement slurry by the drilling fluid. Such 
contamination degrades the quality of the set cement.  This is followed by as many as four 
cement slurries.  The preflush-spacer-cement series much displace from the annulus all the 
fluids ahead of it to prevent development of mud channels within the cement sheath as it sets.  
Such channels allow formation fluid migration or negatively affect cement properties such as 
strength or permeability.  After the last slurry is run as mechanical plug is then launched into 
the casing and displace to the bottom of the well by another fluid, typically the drilling fluid 
needed to drill the next section of the hole.   
 
The work is performed by a cementing service company, hired by the operator to provide the 
equipment and materials required to complete the task.   
 
 
Purpose for using chemicals 
 
Cementing materials include cement as well as specialty additives.   
 
Cement is the material used to permanently seal annular spaces between casing and borehole 
walls. Cement is also used to seal formations to prevent loss of drilling fluid and for operations 
ranging from setting kick-off plugs to plug and abandonment.  
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Oil well cement is a dry powder made mostly of clinker8 containing various calcium silicates and 
iron and aluminum compounds. Regular cement used in the petroleum industry is Portland 
cement, which contains at least two-thirds calcium silicates. The clinker is made from a blend of 
burned (calcined) limestone and clay. The clinker is ground to a powder and a small amount of 
gypsum (CaSO4*H20) is often added to increase strength and slow setting time.  
 
The American Petroleum Institute (API) has classified different cement types (denoted from A 
to H) for different temperature and pressure (depth) ranges.  
 

•  Class A - general use 
•  Class B - sulfate resistant 
•  Class C - rapid hardening 
•  Classes D, E, F - sulfate resistant with set modifying admixtures; Class E can be used in 

hotter conditions than Class D, and Class F hotter still 
•  Classes G and H - sulfate resistant with stringent “thickening” times; Class H is more 

coarsely ground 
 
Today, Types H and G are the most common. Modern well cements are precise blends of 
quality assured materials to achieve consistent and predictable performance. The API has 
developed a classification system for well cement specification and performance; however, 
cementing service companies also obtain their well cement supplies from non-API certified 
plants. 
 
In addition, there are three grades of API well cement: O (ordinary); MSR (moderate sulfate 
resistant); and HSR (high sulfate resistant).  The “O” grade is only available in Class A and Class 
C cement, while the MSR and HSR grades are available in all classes except Class A cement.   
 
In addition to API cements, Portland cement, blended cements and fly ash are also used for 
well cementing applications. 
 
Class H is used mostly (perhaps exclusively) in the US, mostly in the Gulf of Mexico for high 
temperature applications. Class G is most common in Canada and worldwide.   
 
In addition to API and Portland cements, many countries outside North America also have their 
own internal standards which often, but not always, have specifications comparable to API 
specs. 
 
Cementing service companies (such as Halliburton, Schlumberger, etc.) both buy cement from 
cement manufacturers as well as blend the cement they purchase with additives for proprietary 
brands (some cement manufacturers provide private-label cements to regional/local cementing 
service companies). Many of these proprietary cements are developed for specific applications. 
Some are a dry blend of API cements with a few additives, while others are cements containing 
other chemical characteristics. The composition of these cements is controlled and often kept 
confidential by the supplier.  

                                                      
8 In the petroleum industry the term “cement” is also used to refer to the slurry formed by the mixture of 
cement, water, and additives.  Oilfield cement slurries are generally thinner and exhibit far less strength 
than cement or concrete used for construction due to the requirement that it be highly pumpable in 
relatively narrow annulus over long distances. 
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In addition to the regular Portland cement, oil well cement slurry contains different additives 
that change the density, viscosity, filtration, setting time, strength and flow properties of well 
cement. A wide variety of additives can be used to modify and control cement slurry properties, 
including bentonite, carbonates, diatomite, metakaolin, mica, perlite, silica flour, sodium 
silicates, glass bubbles, high-specification gypsum and various types of organic-based 
chemicals. 
 

 Density reduction materials: reduces cement density and prevents fracturing of the 
formation.  
 

 Weight materials: increase slurry density.  
 

 Viscosifiers: reduces the viscosity of the cement slurry and prevent fracturing while the 
cement slurry is pumped.  
 

 Defoamers are almost always used in oil well cementing, not for the effect they have on 
the down hole properties of the slurry, but because they make mixing much easier. 
Because cement is usually blown to the mixer, it carries a lot of air with it. If this air gets 
trapped during mixing, it can make the slurry thicker, make the densometer read too 
light, and frequently can cause pumps to lose prime. A good defoamer will let air escape 
from the mix, minimizing these problems.  

 
 Dispersants/Friction Reducers are used for their thinning effect on cement slurries, with 

two principal applications: lowering friction pressure of normal-weight slurries or 
preparing high-density cements that would normally be too thick to pump. Excessive 
amounts of any dispersant can lead to over-thinning of slurries and excessive free water 
formation. When preparing densified slurries with dispersants, higher loadings of 
dispersant are frequently possible without excessive free water formation.  

 
 Fluid loss additives are used in oilwell cement to reduce the amount of “filtrate” than can 

be squeezed out of the slurry under pressure. A slurry with no fluid loss control will 
usually have an API fluid loss of 1400 mL (milliliters) or more. For casing cementing, 
fluid loss values in the 100-200 mL range are often recommended, while for critical 
liners and some squeeze work, slurries with values of 50 mL or even lower have been 
used.  

 
 Gas Migration and Bonding Additives - A variety of approaches have been used to help 

with two sometimes related problems: gas flow in the annulus after cementing and poor 
bond logs. Research has shown that two of the most important factors in getting a tight, 
leak-free cement job are good mud removal and good fluid-loss control. If the annulus is 
cleaned of mud residue, and if the cement doesn’t lose its water to the formation, the 
annulus will stay “full” of cement slurry and gas will have less opportunity to enter.  

 
 Accelerators reduce the setting time (i.e., the time before the cement develops strength 

and seals off fluids).  
 

 Retarders are used to lengthen the time the cement slurry remains pumpable, 
particularly at higher temperatures. As a consequence of this, they also of course delay 
strength development.  
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 Thixotropic Additives are used in cement so that it mixes and pumps fairly easily, but 

gels up quickly if it is not flowing. This property can be very useful in situations where 
ordinary cement falls or washes away from where it is placed - for example, in squeezes 
of active water zones, or in plugs in open hole or in large casing. 
 

Well cement is mixed in slurries with densities up to 20 lbs/gal.  As a general rule, slurries with 
a density of more than 13.5 ppg (pounds per gallon) are considered high density cement while 
slurries with a density of between 13.5 ppg and 12.0 ppg are considered low density cements 
and slurries with a density of less than 12.0 ppg are considered ultra-low density cement.  It is 
estimated that more than 13.5 ppg slurries account for about 50% of the global well cement 
market, while 12.0-13.5 ppg slurries represent ~30% of the global market and less than 12.0 
ppg slurries account for ~20% of the market.   
 
Heavyweight cement is used to increase slurry density for the control of highly pressured wells.  
Lightweight cement is needed in situations where lost-circulation and weak formations with low 
fracture gradients require the use of low-density slurries to reduce the hydrostatic pressure of 
the fluid column during the cement job. 
 
Downhole temperature is a key consideration with regard to cement design.  Away from 
tectonic plate boundaries, the geothermal gradient9 is about 1°F per 50 feet of depth in most of 
the world.  As a result, wells drilled less than 4,000 feet deep broadly correspond to bottomhole 
temperatures of less than 75°F, while wells drilled between 4,000 and 8,000 feet deep have 
bottomhole temperatures ranging from 75°F to 150°F.  Similarly, wells drilled between 8,000 
and 12,000 feet deep typically have bottomhole temperatures ranging from 150°F to 225°F 
while wells drilled greater than 12,000 feet deep have bottomhole temperatures in excess of 
225°F.  For the purpose of this study, “high temperature” was defined as wells with bottomhole 
temperatures in excess of 225°F.It is estimated that “high temperature” cement accounts for 
about 5% of the overall well cement market.    
 
 
Job description 
 
A new well is drilled in sections, and after each section has been drilled casing is installed in the 
well.  A well section may range up to several thousand feet in length.  Each new well drilled will 
require from 2 to 10 cement jobs or “stages” during the course of drilling the well, with the 
average being three stages per well.  Each “stage” will have a “lead” and “tail” cement 
program; the “lead” and “tail” sections may vary in terms of the density and/or other physical 
attributes of the slurry. Prior to the “lead” cement a spacer or flush will be pumped to clean the 
wellbore of any residual drilling fluids.    
 
The key to a good cement job is good operational practices. In fact, a good cement job starts 
with properly running the casing into the hole.  First, the casing must be centered in the 
wellbore by frequently mounting centralizers on the casing; secondly, the casing must be 
periodically reciprocated and/or rotated during the cementing operation. In addition, it is 
important to run the casing into the well at a speed that will not induce increase the hydrostatic 
head of the fluid in the wellbore and cause fractures in the formation.  
 

                                                      
9 The rate of temperature increase with respect to depth 
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No matter the location of the well or the depth or the targeted hydrocarbon or the geometry, 
after the casing is in place a cementing procedure follows roughly this sequence (the following 
is the timeframe for a typical cement job in the US/Canada). 
 

Hour 1: Drilling rig reaches desired depth and drill pipe is pulled from hole. Operator 
calls cementing service company to the wellsite. Cementer brings pump truck, bulk 
trucks carrying the designed amount of dry cement and additives, plus any casing 
hardware needed for the to-be-installed casing string. 
 
Hour 4: Cementer installs centralizers on casing stacked horizontally at drilling site. 
Location of the centralizers and other hardware has been pre-engineered by customer 
and cementing engineer. 
 
Hour 5: Drilling rig and casing running crew begin to lower casing into the newly drilled 
hole at a rate of about 1,000 feet (300 meters) per hour. Meanwhile, cementing crew 
plumbs together pump truck, bulk trucks and water sources. Cementer runs a high-
pressure steel tube to the rig floor through which he will eventually pump liquid cement. 
 
Hour 10: Steel casing reaches the bottom of the hole. Drilling fluid surrounds the casing 
and is inside the casing. The cementer attaches a specially built “cementing head” to the 
top of the casing and plumbs into it the high-pressure tubing running from his pump 
truck. The cementing head holds one or two wiper plugs, plus it allows the cement to be 
properly injected down the inside of the casing. 
 
Hour 11: The cementer releases the first wiper plug, which begins to fall down the 
inside of the casing. Cementer then begins pumping a pre-determined amount of clean 
spacer fluid to flush the first wiper plug down the casing. This wiper plug and clean fluid 
separates the drilling mud from the liquid cement that is about to be injected. Fluid 
flows down the inside of the casing, through the bottom shoe of the casing, and back up 
the outside, or “annulus” of the casing. Rising fluid in the annulus flows out of the well 
and into storage pits or containers. 
 
Hour 12: The cementer, in one continuous motion, begins to draw dry cement from the 
bulk trucks, mixing it with a predetermined amount of water, and pumps it down the 
inside of the casing, chasing the clean fluid and the wiper plug down the casing. 
 
Hour 13: The last of the cement is mixed. The cementer drops a second wiper plug and 
begins flushing the cement down the casing with clean fluids. The cement pumps just 
enough clean fluid to displace all the cement out of the casing and up the annulus. The 
second wiper plug bumps into a receiver at the bottom of the casing, isolating the inside 
of the casing from the outside. All activities are stopped. 
 
Hour 14: The cementer rigs down his equipment and moves to the next job site, leaving 
the cement to harden around the outside of the casing, isolating the rock and everything 
it might contain, from the inside of the casing and from the surface. Hardening may 
require as much as 24 hours. 

 
The principal components of a cement job include a pump truck or skid (1,000 HHP with twin 
pumps), bulk containers (enough to hold 500-1000 sacks of dry cement and additives), high-
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pressure treating iron, cementing head, and casing hardware. A crew of 3-4 is all that is 
necessary to perform a cementing job. 
 
The cost of cementing depends on: cement type and volume; spacer-fluid requirements10; 
special additives; and pumping charges.  As a rule, additives, such as water-loss agents and 
thinners, cost about 75% of the combined charge for cement, gel, and barite. Pumping charges 
increase with depth and for the offshore case.  In addition to the primary cementing pump, 
most operators use a standby pump unit in case of mechanical failure on the primary unit. 
Rates for land-based standby pump trucks are approximately U.S. $100 to $150/hour. 
 
Chemical selection process 
 
Performance of cement slurries is ultimately a function of many variables, including the amount 
and types of solids, water, chemical additives, temperature and pressure.  Weighting agents 
increase density; extenders decrease it.  Dispersants control rheology by breaking larger 
particles into smaller ones, which can reduce viscosity.  Stability may be improved by using free 
water control or solid-suspending agents.  Fluid loss control is achieved by through the inclusion 
of additives.  Retarders or accelerators control thickening time.  Clearly, chemical additives 
define the performance of cement slurries.   
 
Common cement failures occur in one of two ways: poor primary cementing or cement failure 
after setting. Poor primary cementing occurs because a thick mud filter cake lines the hole and 
prevents good formation bonding. Proper displacement techniques, such as pre-flush, spacers 
and cement plugs, may not be sufficient if conventional cement is not the best displacement 
fluid. Secondly, during gelling and prior to complete hydration, the cement slurry loses its ability 
to transmit hydrostatic pressure to the formation and fluids from the formation can potentially 
migrate into the cement, forming channels that can create future leaks. Cement failure after 
setting may also occur from mechanical shock from pipe tripping, expansion of the casing and 
compression of the cement during pressure testing, or expansion and contraction of the pipe 
due to cycles in injection pressure and temperature. 
 
Problems that must be addressed in the design of the cement slurry include: 
 

 Well control – until the cement sets, it must control pore pressure 
 Pumpability – slurry pump time must be long enough to completely displace cement 

from inside the casing 
 Cleaning – the mud cake must be removed to get the cement to form an effective seal 

with the formation 
 Fluid loss control – if the cement dehydrates it cannot be pumped 
 Communication control – avoiding channels in the cement 
 Invasion of natural fracture in the formation by the cement 
 Strength – the ability to withstand mechanical stresses 

 
Generally, an operator wants a product that performs satisfactorily at an affordable price. The 
operator may not choose the highest-performing product but one that performs satisfactorily 

                                                      
10 A cement spacer is used to separate the cement from the drilling mud in an effort to reduce cement 
contamination. The chemical cost for a barrel of spacer fluid is approximately U.S. $50 to $100 depending 
on the amount of retarder. Barite charges or other weight materials must be added. In addition, diesel 
charges in the spacer are needed when the drilling fluid has a continuous oil phase. 
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and suits them best economically. A less-expensive product may appear to be economical in the 
short term, but if its performance is significantly worse than a more expensive product, it may 
turn out to be more expensive in the long run if it increases the need for remedial (or 
“squeeze”) cementing which can cost 3X more than primary cementing. 
 
 
Oilfield chemical cost by type of well 
 
On average, cementing accounts for ~5% of the total cost of a well; it is estimated that at 
present cementing costs average about $175,000 per well worldwide.  However, the cost varies 
widely by type of well.   
 
Cementing represents a higher-than-average cost for offshore wells in part because offshore 
wells tend to have more cement stages than onshore wells.   
 
 
Vendor Selection Process 
 
Operator 
 
In North America the primary customers for cementing services are drilling engineers.  The 
selection of a cementing service firm is typically made by the oil company’s drilling department 
and procurement department following a competitive bid process.  Larger operators tend to use 
annual contracts for their cementing service requirements, while smaller operators tend to work 
on a well-to-well basis. 
 

Unlike the drilling fluids market, where the actual amount and type of fluids consumed 
can and will vary from plan during the course of drilling, cement jobs rarely see on-the-
spot changes in the type and amount of materials used for the job.  The exception to 
this would be in the case of an unexpected lost-circulation problem require additional 
amounts of cement and lost-circulation materials.    
 

In North America an operator’s most important selection factor concerning cementing services 
is typically price, although other factors do come into play including service, past 
experience/reputation, technical sophistication, condition of equipment, and experience of 
personnel.    
 
The cost of a cementing job is typically broken down into three parts, an equipment charge 
(usually expressed in terms of $/hr X the # of hours used), a personnel charge, and a cost of 
materials used.  In the US, materials account for about 50% of the overall cost of cementing 
services.   
 
As a rule, operators (whether large or small, whether buying from an agreed price list or on a 
spot basis) tend to be highly aware of and sensitive to the $/hr equipment charge while they 
are less aware of and thus less price sensitive to the cost of cementing materials, including 
additives.   Knowing this, cementing service companies commonly price their equipment 
charges at low margins and price their cementing materials at high margins. 
 
The larger cementing service companies may place engineers in the offices of their best 
customers.  Alliances create an almost captive audience for the service company who can 
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physically place an engineer next the customer all day long. However, for a service company to 
justify dedicating an engineer to one customer, that customer must have some minimum 
amount of work each quarter.  In the US, it is estimated that only the top 30-50 oil and gas 
companies have the volume of work required to meet that minimum (although exceptions will 
obviously be found). 
 
 
Service Firm 
 
Major cementing service companies (such as Halliburton, Schlumberger, and Baker Hughes) 
both buy cement from cement manufacturers as well as blend the cement they purchase with 
additives for proprietary brands.  Some cement manufacturers provide private-label cements to 
regional/local cementing service companies.  
 

Around 130 cement plants around the world have API oilwell certification, including 
plants owned by Holcim, Lafarge, Lehigh, Italcementi and Dyckerhoff. Cement 
companies usually sell direct to cementing companies, although well cement can also be 
purchased from traders including Interbulk (owned by Italcementi), HC Trading and 
others. 
 

Cementing service firms buy their specialty additives from chemical distributors and/or direct 
from the manufacturer.  Cement additives are supplied to independent cementing service 
companies by both the leading pressure pumping companies - Schlumberger, Halliburton (Multi-
Chem), Baker Hughes, and Weatherford) - and also by independent distributors such as 
Champion Technology, Flotek Industries, and Reef.   
 
Large cementing service firms blend some of their own products.  While the larger cementing 
service companies may private label some additives, regional and local service firms generally 
use the manufacturer’s product.  The cementing service firm’s procurement group typically 
handles contract negotiations.   
 
For most cementing service companies the most important selection factors regarding their 
materials suppliers are typically price and product quality.  Availability can become an important 
selection factor at times when demand exceeds supply, such as in 2011-12 cement was briefly 
on allocation.    
 
Cementing service firms tend to use annual contracts for their materials requirements, although 
small regional/local cementing service firms may purchase on a spot basis.  
 
Cementing service firms operate their own warehouses to hold inventory, although in recent 
years in the US market several logistics service firms now offer their transport and warehousing 
services to cementing service firms.   
 
 
Market drivers 
 
New well drilling is the primary driver of the cementing market; however, a part of the demand 
for cementing services and materials is associated with re-cementing sections of old wells 
(known as “squeeze” cementing) and the plugging and abandonment of old wells.   
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Regulations 
 
In recent years increased interest on the environmental impact of shale oil and gas 
development has focused attention on cementing and the important role it plays in protecting 
groundwater and other health and safety issues.  As a result, several states have tightened 
their regulations about cementing practices and the inspection of cement jobs on old and new 
wells. 
 
 
 
Types of chemicals used 
 
The primary types of additives used in cementing operations are density reduction materials, 
weight materials, viscosifiers, defoamers, dispersants/friction reducers, fluid loss additives, gas 
migration and bonding additives, retarders, and thixotropic additives.   
 
The following is a discussion of additives used in cement slurries.  Non-chemical solutions are 
generally not available in these applications.   
 
Spacers and Flushes 
 
One of the keys to successfully achieving zonal isolation is preparing the wellbore to receive 
cement.  This is done by using spacers to fully displace drilling fluid from the annulus so as to 
not contaminate the cement and condition the casing and annular surface to accept a cement 
bond.  Spacers and flushes are intended to displace drilling fluid from the annulus, leave the 
casing and formation water-wet (free of oil), and separate drilling fluids from the cement slurry.  
Thus, the spacer is pumped ahead of the lead cement slurry.  Flushes are used to thin and 
disperse drilling-fluid particles. 
 
If even a thin layer of oil from the drilling fluid is left on the casing and/or the formation it can 
prevent the cement slurry from directly contacting each surface to form a good bond.  A 
properly conditioned hole has the best chance for a good cement job and the least chance of 
annular gas migration problems or costly remediation and squeeze cement operations. 
 
Clays and natural or synthetic polymers are commonly used spacers.  Bentonite is a commonly 
used clay; other materials include attapulgite, organophilic clays, and sepiolite.   
 
Density Reduction Materials 
 
Density reduction materials reduce cement density and prevents fracturing of the formation. 
Chemical additives include bentonite and other clay minerals, pozzolans and nitrogen (used in 
foam cement). Non-chemical solutions include fiberglass bubbles or beads.  Bentonite is used in 
most cement slurries for decreasing slurry weight and increasing slurry volume. It is compatible 
with slurries containing fibrous, granular, and flake-type lost-circulation materials.  
 
Weight Materials 
 
Weight materials increase the density of the slurry density. Examples are barite, hematite and 
sand. 
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Viscosifiers 
 
Viscosifiers reduce the viscosity of the cement slurry and prevent fracturing while the cement 
slurry is pumped. Examples are sodium chloride and calcium lignosulfonate (lignosulfonate 
works also as retarder).  
 
Defoamers 
 
Defoamers will let air escape from the mix while the cement is being blended, improving the 
mixing process. Defoamers are available in either liquid or powder form. Excessive foaming can 
cause an underestimation of slurry density downhole.  This is due to the entrapped air being 
compressed in downhole pressure conditions and increasing the density of the slurry over the 
lb/gal weight measurement gathered at the surface.  Additionally, excessive foam can lead to 
cavitation during mixing, which in turn may lead to equipment damage and/or a loss in 
hydrostatic pressure. 
 
Liquid defoamers can be added to the mix water or to the slurry at the point of mixing. Dry 
defoamer is normally dry-blended in cement.  
 
Dispersants/Friction Reducers 
 
Dispersants/Friction Reducers are used for their thinning effect on cement slurries.  Cement-
slurry-flow properties are complicated and do not exemplify the fluidity of ideal Newtonian fluid 
behavior.  The thinning effects of dispersants can help modify slurry rheology for easier mixing 
and placement.  Rheology is a measure of both the resistance to flow and a reduction in the 
resistance to flow under pressure.  Adding dispersants can lower friction and lower pressure 
during pumping, enhance turbulent flow at reduced pumping rates, and allow operators to mix 
densified cement slurries.   Dispersants can also be used to help reduce pressure exerted when 
placing cement across unconsolidated sands, depleted or weak formations, possibly preventing 
lost circulation.  
 
Fluid Loss Additives 
 
The design properties of slurries are significantly influenced by the water content.  Slurries that 
lose water can also be subject to a loss or degradation of design properties. Fluid loss additives 
are used in oilwell cement to reduce the amount of “filtrate” than can be squeezed out of the 
slurry under pressure. There are a number of conditions that can induce fluid loss: 
 

 Water being drawn from the slurry into the permeable formation, in particular when 
pumping has ceased and the slurry is static, but not yet set 

 Displacing or squeezing water from the slurry as it passes through constrictions such as 
tight clearance between the casing and the annulus 

 
Fluid loss additives help operators retain the key characteristics of their cement slurries, 
including viscosity, thickening time, density and compressive strength development. Filtration 
control agents include caustic soda or calcium hydroxide.  
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Gas Migration and Bonding Additives 
 
Gas Migration and Bonding Additives are used to get a tight, leak-free cement job through good 
mud removal and good fluid-loss control. These additives work by way of crystalline growth or 
in-situ gas generation.  Expansive cements expand slightly after the cement is set.  This can 
help promote bonding integrity between cement and the casing and the formation for zonal 
isolation by creating a better “grip” of the set cement on the pipe and formation, so that gas 
can’t find a flow path. Other additives change the flow properties of the slurry, making it more 
liquid until it is actually on the point of setting. This property lets the slurry “drain” into pockets 
that might otherwise provide an entry point for gas.  
 
Retarders 
 
Retarders are used to lengthen the time the cement slurry remains pumpable, particularly at 
higher temperatures. Retarders are mainly based on organic compounds, such as calcium 
lignosulfonate or cellulose. Various retarders work best in different temperature ranges and 
slurry designs to give the optimum trade-off between enough pump time and “soon-enough” 
strength development.  
 
Accelerators 
 
Accelerators reduce the setting time (i.e., the time for the cement to develop strength and seal 
off fluids). Common accelerators are: calcium chloride, sodium chloride and potassium chloride.  
 
Thixotropic Additives 
 
Thixotropic Additives are used in cement so that it mixes and pumps fairly easily, but gels up 
quickly if it is not flowing. The most common thixotropic additive is gypsum at 10 to 15% of 
cement. Gypsum works fairly well at low temperatures, but is hard to retard above about 140 
degrees F, and can be tricky to mix due to its gelling in “dead spots” in the mixing equipment. 
Gypsum must be “dry-blended” while other thixotropic additives can be added “on the fly” 
during the course of the cement job.   
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Stimulation 
 
 
Background 
 
What is being done 
 
Stimulation consists of hydraulic fracturing, acidizing and sand control operations which promote 
the release of oil and gas from the reservoir.   
 

In hydraulic fracturing (frac) operations a frac company pumps liquid down the wellbore 
and out into the zone of interest.  The liquid’s pressure, rate and volume determine how 
big the crack, or fracture, becomes.  A proppant is included with the liquid which holds 
the fracture open long after the job is completed.    
 
Also known as gravel packing, sand control is the pumped-in installation of a type of filter 
that helps prevent the solid “fines” in a reservoir from flowing into the wellbore and out of 
the well as the hydrocarbon is produced.  This treatment is generally done where rocks 
are geologically young, which is often offshore.  The job requires a couple hours to 
pump.   

 
Most stimulation operations are done on newly drilled wells prior to putting these wells into 
production.  However, older wells may be acidized or re-fractured in order to increase output.  
Hydraulic fracturing is absolutely required in the development of unconventional (i.e., gas shale 
or tight oil) reservoirs.  
 
The stimulation operations are performed by a pressure pumping service firm hired by the E&P 
company using equipment the service firm brings to the wellsite. In hydraulic fracturing 
operations, a completion engineer employed by the E&P company typically sets the overall 
parameters of the frac job, i.e., such as type and amount of proppant to be used, pressure, flow 
rate, etc.  The completion engineer typically defers to the service company regarding what 
chemical additives are needed to for the frac fluid to properly perform its function.    
 
 
Purpose for using chemicals 
 
Stimulation materials consist of proppants, additives, and acids: 
 

• The proppant is a granular material that prevents the created fractures from closing 
after the fracturing treatment. There are three main types of proppant – ceramic or 
bauxite based, resin-coated sand, and raw (frac) sand. Proppants are pumped into the 
induced fracture to maintain a channel for flowing hydrocarbons into the wellbore. 
Proppants are graded according to size, usually by US standard screen mesh 
designation.   
 

• Additives are generally used with water fracs for various purposes, one of the most 
important of which is to make a gel to help transport the proppant downhole.  “Guar” is 
commonly used as a gelling agent.  Additives may also be used with acids for several 
purposes, the most important of which are “inhibitors” that prevent or delay the acid 
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from corroding the steel tubing or casing in the well.  Another important class of 
additives are “surfactants” which are mixed in small amounts with an acid to make it 
easier to pump the mixture into the pores of the rock formations and to prevent spent 
acid and oil from forming emulsions in order to reduce cleanup time.   

 
• Acids are used in the pre-fracturing stage for cleaning the perforations and initiating fissure 

in the near-wellbore rock.  Acids are used to dissolve rock, to enlarge existing channels 
and to open new ones to a well bore.  There are two basic kinds of acidizing treatments: 
(1) low pressure to avoid fracturing the formation, with the acid working through the 
natural pores (matrix) of the rocks, and (2) acid frac jobs which are done by injecting 
sufficient volumes at high pressures to keep the fractures open when the acid is being 
injected.  
 

The main purposes of fracturing fluid are to extend fractures, add lubrication, change gel 
strength, and to carry proppant into the formation. Chemical additives are key to the proper 
performance of the frac slurry.   
 
The frac fluid is typically a slurry of water, proppant, and chemical additives. Typically, ~90% of 
the fluid by volume is water and ~10% is proppant with chemical additives accounting for less 
than 1% of the mixture. In addition, non-aqueous fracturing fluids have been developed that use 
liquefied petroleum gas or propane in place of water.  In some instances compressed gases 
such as nitrogen, carbon dioxide, or air are injected with the water such that the slurry becomes 
a foam or gel. 
 
 
Job description 
 
Principal equipment and materials on a frac job include: 
 

 Frac pumps - trucks equipped with approximately 2,000 horsepower of high pressure 
pumping capacity apiece. 

 Blenders - trucks that can mix sand, chemicals and water at extremely high rates. 
 High-pressure treating iron - to send the frac fluids to the wellhead. 
 Bulk storage bins - to hold proppant for injection into the well. 
 Proppant - sand and sand-like materials used to hold fractures open after the job. 
 Chemistry - for creating low-friction gels, biocides and surfactants for frac fluids. 
 Command center - mobile van for controlling and recording the frac job. 
 Water transfer pumps/frac tanks - for the provision of frac water. 
 Frac trees - temporary wellhead valves through which the frac is pumped. 

 
Basic equipment list for a typical multi-stage frac job: 
 

 3" 20K iron 
 2 manifolds 
 Iron truck 
 5-6 lines to wellhead 
 3 - 3" nitrogen pop-offs (1 backside) 
 22 - 2250 HHP frac pumps 
 1 backside pump (acid pump) 
 2 blenders 
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 1 hydration unit 
 4-6 sand kings 
 T-belt 
 Chem-Add unit 
 Appropriate chemical floats 
 Gel transport 
 Acid transport 
 QC trailer 
 Computer van 
 High pressure (10k/15k psi) frac valve 
 High pressure (10k/15k psi) lubricator 

 
In all, one fully equipped 50,000 HHP frac operation requires about 80 people. For most pieces 
of equipment, two people are required to deal with the “round-the-clock” nature of the frac. 
 
 
Frac equipment and frac people: 
 

Item Cost  Vehicles  People 
 (mil) 
50,000 HHP  $ 28  22  45 
Blenders  3  2  5 
Manifold/Treating iron  5  4  4 
Acquisition van  1  2  2 
Proppant containers  2  4  5 
Misc.  2  10  10 
Facility  5  5  0 
Total   $46  49  81 

 
 
Additional equipment used to carry out the frac job is provided by other service companies but 
arranged for by the operator of the well. Some of this equipment includes: Frac tanks, water 
transfer pumps and piping, proppant haulers (contracted to the frac company usually), cased 
hole wireline unit and crane (for setting plugs and perforating), high pressure wireline blowout 
preventor, frac tree and catering. 
 
After the well is drilled, a temporary Christmas tree is installed on the well that can handle the 
frac process and the erosive effects of six months of frac water flowback. The frac tree rental 
company delivers the tree on a flatbed truck with a crane that can hoist the tree over the 
wellhead. The crew bolts the tree onto the wellhead, pressure tests the setup, and leaves. 
 
A workover rig moves onto location. The rig trips jointed pipe into the well. The jointed pipe will 
have a tubing conveyed perforating gun (TCP) attached to the farthest end of the lateral. Water 
is circulated down the pipe and up the annulus to clean out any drilling fluid or cement 
remaining from the well construction process. A snubbing unit is rigged up in the derrick of the 
workover rig. The TCP guns are fired, shooting holes in the far end of the lateral and the tubing 
is then removed from the hole. The rig and the pipe are released from the job and leave the 
wellsite. Total time over the hole: less than three days. 
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Frac tanks are set up along the edge of the well pad. If the operator has a source of water 
within a few miles, he will probably set only 5-10 frac tanks at the wellsite. He will arrange for a 
crew to man a pump at the water source, lay a plastic flowline from the pump to the wellsite, 
and fill the frac tanks while the frac pumps draw water from the frac tanks. This requires great 
coordination (the tanks must NEVER be empty), but is much faster and cheaper than trucking 
water in. If no source of water is close by, the operator will set dozens of frac tanks around the 
wellsite and will truck water in for the frac job. 
 
The frac crew moves onto location in the morning and sets all blenders, proppant containers, 
pumps, manifolds, control vans and chemical trucks in a single day. The wireline crew and 
crane move in and position the wireline BOP on top of the rented frac tree. 
 
Proppant is trucked to the wellsite, where proppant storage containers sitting behind the 
blenders are filled. The typical multi-stage frac job on a horizontal well uses 4-5 million pounds 
of proppant, delivered about 60,000 pounds at a time (60-80 truckloads over the course of the 
job). Proppant delivery trucks are usually owned by independent trucking companies. One frac 
job employs 5-10 trucks that each make ~100-mile round-trips from the proppant storage 
depots (usually near a rail site), to the wellsite, offload (30 minutes on location) and back to the 
proppant depot. One truck will make two to four trips to the wellsite per day. The farther the 
well is from the proppant storage depot, the more trucks that are needed to deliver the 
proppant. 
 
At the end of the job, the well is commonly flushed with water (sometimes blended with a 
friction reducing chemical) under pressure.  
 
 
Chemical selection process 
 
A number of factors affect the choice of proppant and chemical additives: 
 

The choice of proppant depends on the type of permeability or grain strength needed, 
cost, and availability. Sand is the most economical propping material and the most 
widely used (sand is used in ~80% of all fractured wells in the US), but it is sometimes 
limited in its usefulness because of its low resistance to crushing.  In some formations, 
where the pressure is great enough to crush grains of natural silica sand, higher-
strength proppants such as bauxite or ceramics may be used. If the formation is harder 
than the proppant and the weight of the overburden is excessive, the material crushes 
and the fracture closes when the hydraulic pressure is released. Ceramic proppants are 
recommended for deep, high pressure wells, generally wells 10,000’ deep (vertical), but 
are often required for wells deeper than 12,000’ (vertical). Rock mechanics in these 
deep wells demand the highest strength proppant available.  
 
Personal favorites also play a role in proppant selection.  For example, manufactured 
proppants have a more uniform size and shape that raw sand and as a result some 
believe manufactured proppant to be more effective. 

 
Once the type of proppant to be used has been chosen and the rate, pressure and volume of 
the slurry to be pumped have been established, the characteristics of the frac fluid are 
determined.  The type of fracturing fluid to be used depends on the type of fracturing desired, 
the condition of the specific well to be fractured, and water characteristics.  
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The fluid can be gel, foam, or slickwater-based. Fluid choices are tradeoffs: more 
viscous fluids, such as gels, are better at keeping proppant in suspension and thus can 
transport more proppant; while less-viscous and lower-friction fluids, such as slickwater 
(i.e., non-gel fluids) fluids, can be pumped at higher rates, creating fractures farther out 
from the wellbore although they transport less proppant.  

 
Important material properties of the fluid include viscosity, pH, various rheological factors, etc.  
In addition, various chemicals may be added to the fluid to prevent corrosion or scale, eliminate 
bacteria, and so on.   
 
Generally, an operator wants the proppant and slurry to perform satisfactorily at an affordable 
price. The operator may not choose the highest-performing product for field application but one 
that performs satisfactorily and suits them best economically. An inexpensive product may 
appear to be economical in the short term, but if its performance is significantly worse than a 
more expensive product, it may turn out to be more expensive in the long run if fracture 
creation is not optimized and/or the fracture prematurely closes. 
 
 
Oilfield chemical cost by type of well 
 
On average, stimulation accounts for ~20% of the total cost of a well; it is estimated that at 
present cementing costs average about $885,000 per well worldwide.  However, the cost varies 
widely by type of well.   
 
 
Vendor Selection Process 
 
Operator 
 
In North America the primary customers for stimulation services are completion engineers.  The 
selection of a hydraulic fracturing service firm is typically made by the oil company’s drilling 
department and procurement department following a competitive bid process.  Larger operators 
tend to use annual contracts for their pressure pumping requirements, while smaller operators 
tend to work on a well-to-well basis. 
 
In North America an operator’s most important selection factor concerning hydraulic fracturing 
service is typically price, although other factors do come into play including service, past 
experience/reputation, technical sophistication, condition of equipment, and experience of 
personnel.    
 
In the US and Canada until this cycle contracts for hydraulic fracturing services have generally 
been master service agreements that didn’t mean much for pricing stability in an oversupplied 
market.  Take-or-pay contracts (minimum utilization / revenue guarantees) have become more 
prevalent, but it’s not clear how much of a backbone service companies will have enforcing 
them.  Additionally, there’s the vagueness with which the industry has talked about the contract 
details, which inherently leads observers to be skeptical about their efficacy.  
 
 
Service Firm 
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Stimulation service firms buy their specialty additives from chemical distributors and/or direct 
from the manufacturer.  Stimulation additives are supplied to independent stimulation service 
companies by both the leading pressure pumping companies - Schlumberger, Halliburton (Multi-
Chem), Baker Hughes, and Weatherford) - and also by independent distributors such as 
Champion Technology, Flotek Industries, and Reef.   
 
Large stimulation service firms blend some of their own products.  While the larger stimulation 
service companies may have chemical manufacturers private label some additives, regional and 
local service firms generally use the manufacturer’s product.  The stimulation service firm’s 
procurement group typically handles contract negotiations.   
 
For most stimulation service companies the most important selection factors regarding their 
materials suppliers are price and product quality.    
 
Stimulation service firms tend to use annual contracts for their materials requirements, although 
small regional/local service firms may purchase on a spot basis.  
 
 
Market drivers 
 
Demand for stimulation services is primarily a function of the number of new horizontal wells 
drilled in unconventional (gas shale and tight oil) reservoirs.  Approximately 90% of the 
stimulation market in North America is associated with these types of wells.   
 
The stimulation market is concentrated in the North America (90% of the global market) but is 
slowly spreading around the world and is becoming significant in China, Russia and parts of 
Latin America.  Very little stimulation activity takes place in offshore wells, as offshore reservoirs 
tend to have very high permeability and thus little need for stimulation. 
 
 
 
Types of chemicals used 
 
Hundreds of chemicals could be used as additives in hydraulic fracturing.  The most frequently-
used types of chemicals are: acids; biocides; breakers; clay stabilizers; corrosion inhibitors; 
crosslinkers; friction reducers; gelling agents; iron control agents; non-emulsifiers; pH control 
agents; scale inhibitors; and surfactants11.   
 
The following is a discussion of additives used in stimulation fluids.  Non-chemical solutions are 
generally not available in these applications.   
 
 
 
 

                                                      
11 Some chemicals have multiple names.  The National Institute of Standards and Technology (NIST) 
website lists alternate names of chemicals and contains the CAS numbers for chemicals. Other websites 
using the chemical name or CAS number include the OSHA/EPA Occupational Chemical Database 
(https://www.osha.gov/chemicaldata/) 
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Biocides 
 
Controlling bacteria growth in fracturing fluid is critical since excess growth will lead to the 
corrosion of iron or steel, can cause the well to start producing sour (H2S) fluids and can 
destroy the fluid by causing it to become too thin to be effective. Biocides are used to eliminate 
the bacteria in the water that produces corrosive by-products. Common biocides are: 
Glutaraldehyde; Quaternary Ammonium Chloride; and Tetrakis Hydroxymethyl-Phosphonium 
Sulfate. 
 
A non-chemical biocide alternative is the use of ultraviolet light. In frac operations a mobile unit 
capable of treating fracturing fluid at rates up to 100 bbl/min is set up in line ahead of the 
blender. Using the service enables operators to significantly reduce the volume of biocides used 
to treat for aerobic and anaerobic (sulfate reducing) bacteria. 
 
Breakers 
 
Breakers (also called viscosity reducing agents) are used to break down a gel after the proppant 
has been pumped into the formation in order to encourage flowback.  An oxidizer reacts with 
the gel to break it down, reducing the fluid's viscosity, and ensuring that no proppant is pulled 
from the formation. An enzyme acts as a catalyst for breaking down the gel. Sometimes pH 
modifiers are used to break down the crosslink at the end of a hydraulic fracturing job since 
many require a pH buffer system to stay viscous. Common breakers are: Ammonium Persulfate; 
Magnesium Peroxide; and Magnesium Oxide. 
 
Sodium chloride and calcium chloride are used to delay the breakdown of gel polymer chains.   
 
Clay Stabilizers 
 
Clay stabilizers prevent clays from swelling or shifting.  Common clay stabilizers are: Choline 
Chloride; Tetramethyl ammonium chloride; and Sodium Chloride. 
 
Corrosion Inhibitors 
 
Corrosion inhibitors are used to prevent corrosion of the tubing.  These additives are also 
product stabilizer and /or winterizing agents to ensure the fluid does not freeze.  Common 
corrosion inhibitors are: Isopropanol; Methanol; Ethylene Glycol; Formic Acid; and 
Acetaldehyde. 
 
Crosslinkers 
 
Crosslinkers are used to maintain fluid viscosity as temperature increases and also as product 
stabilizers and /or winterizing agents.  Common crosslinkers are: Potassium Metaborate; 
Triethanolamine Zirconate; Sodium Tetraborate; Boric Acid; Zirconium Complex; and Borate 
Salts. 
 
Borate-crosslinked fluids are guar-based fluids cross-linked with boron ions (from aqueous 
borax/boric acid solution). These gels have higher viscosity at pH 9 onwards and are used to 
carry proppant. After the fracturing job, the pH is reduced to 3–4 so that the cross-links are 
broken, and the gel is less viscous and can be pumped out. 
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Organometallic-crosslinked fluids use zirconium, chromium, antimony, or titanium salts to 
crosslink with guar-based gels. The crosslinking mechanism is not reversible, so once the 
proppant is pumped down along with cross-linked gel, the fracturing part is done.  
 
Aluminium phosphate-ester oils are slurried to form a cross-linked gel.  
 
Friction Reducers 
 
Polyacrylamide and other friction reducers decrease turbulence in fluid flow and pipe friction, 
thus allowing the pumps to pump at a higher rate without having greater pressure on the 
surface. 
 
Gelling Agents 
 
Gelling agents are used to thicken the water in order to suspend the proppant. Common gelling 
agents are: Guar Gum; and Polysaccharide Blend. The typical water-soluble gelling agents used 
in conventional linear gels are either cellulose derivative (carboxymethyl cellulose, hydroxyethyl 
cellulose, carboxymethyl hydroxyethyl cellulose, hydroxypropyl cellulose, or hydroxyethyl methyl 
cellulose), or guar or its derivatives (hydroxypropyl guar, carboxymethyl hydroxypropyl guar). 
 
Iron Control Agents 
 
Iron control agents prevent the precipitation of metal oxides.  Common iron control agents 
include: Citric Acid; Acetic Acid; Thioglycolic Acid; and Sodium Erythorbate. 
 
Non-Emulsifiers 
 
Non-emulsifiers are used to prevent the formation of emulsions in the fracture fluid.  Common 
non-emulsifiers are: Lauryl Sulfate. 
 
pH Control Agents 
 
pH control agents adjust the pH of the fracturing fluid to maintain the effectiveness of other 
components such as crosslinkers.  Common pH control agents are: Sodium Hydroxide; 
Potassium Hydroxide; Acetic Acid; Sodium Carbonate; and Potassium Carbonate. 
 
Scale Inhibitors 
 
Scale inhibitors prevent the formation of scale deposits in the tubing. Common scale inhibitors are: 
Copolymer of Acrylamide and Sodium Acrylate: Sodium Polycarboxylate: and Phosphonic Acid 
Salt. 
 
Surfactants 
 
Surfactants are used to increase the viscosity of the fracture fluid.  Common surfactants are: 
Lauryl Sulfate; and 2-Butoxyethanol. 
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Acids 
 
Acids are used in the pre-fracturing stage for cleaning the perforations and initiating fissure in 
the near-wellbore rock.  About 50% of all oil reservoirs worldwide are based on carbonate 
minerals (limestone/chalk/dolomite) and about 50% are sandstone (quartz, feldspar, etc.), 
although they can also contain a small percentage carbonate minerals. Acid stimulation is used 
to increase permeability both in production and injector wells, carbonate or sandstone, by 
dissolving various acid-soluble solids naturally present in the rock matrix or as formation 
damage. 
 
There are two basic methods of using acids to stimulate production by creating long open 
channels from the wellbore deep into the formation: fracture acidizing, and matrix acidizing.  In 
fracture acidizing some or all of the acid treatment is pumped into the formation above the 
fracturing pressure of the formation. Fracture acidizing is usually carried out on carbonate 
reservoirs.  In matrix acidizing, the acid is pumped into the production well at or below the 
formation-fracturing pressure. Matrix acidizing is useful for stimulating both sandstone and 
carbonate reservoirs. 
 
There are three main types of acids used in stimulation: (1) hydrochloric, typically used in 
carbonate formations, (2) “retarded” acids such as formic acid and acetic acid, which is used in 
high temperature carbonate formations, and (3) hydrofluoric (or mud acid), used in sandstone 
formations to dissolve clay-like materials.   
 
Common chemical additives to acid treatments include corrosion inhibitors, iron control agents, 
and water-wetting surfactants. 
 
Sand Control 
 
Sand (or “fines”) production is common in many oil and gas wells. The flow of abrasive sand 
through wells and production lines causes unwanted erosion of equipment, and its production 
may also exacerbate oil–water separation in the process facilities.  
 
There are a number of ways to reduce sand production mechanically, including the use of 
screens, gravel packing, frac packing, and modification to the perforation technique usually 
carried out at the well-completion stage.  
 
Chemical sand control techniques use chemical additives to consolidate the sand to reduce the 
movement of fines into the wellbore.  Resins and epoxies are the primary means used for 
chemical sand control.   
 
Gases 
 
Oilfield gases are used to create foams (sometimes called “energized fluids”) used when 
fracturing low-pressure formations and on re-frac jobs in older wells12.  Most oilfield gases 

                                                      
12 While most oilfield gas consumption appears to be associated with stimulation applications, other uses 
for oilfield gases are to make foamed cement (an ultralightweight cement system consisting of a base 
cement slurry, gas (usually nitrogen) and surfactants used to cement wells that penetrate weak rocks or 
formations with low formation-fracture gradients) and to increase output from old gas wells by lowering 
the hydrostatic head inside the wellbore.   
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(liquid CO2 and Nitrogen) are primarily made as a by-product of an industrial process, although 
some liquid CO2 is produced at plants linked by pipeline to CO2 fields in Mississippi and 
Colorado/New Mexico.  [These CO2 pipelines are primarily serving EOR projects in West Texas 
or Mississippi.] 
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Production 
 
 
Background 
 
What is being done 
 
The production phase begins once an oil or gas well has been drilled, completed, equipped and 
hooked up.  Once in production, output from the well (a mixture of one or more of the 
following: crude oil, condensate, natural gas and water) undergoes chemical and physical 
changes due to changes in temperature, pressure and agitation as it moves from the reservoir 
to the surface and then through flowlines to surface gathering/processing facilities. 
 
Over time oil and gas wells may experience variable production rates and changes to the nature 
of the produced fluids. As a result, production chemicals are used to rectify issues left 
unresolved by initial system design/infrastructure solutions in order to extend the life of oilfield 
equipment and to optimize oil and gas production. As such, production chemicals are a required 
operating expenditure for producers seeking to maintain output from their existing wells.   
 
Oilfield production chemicals may be used as inhibitors to minimize fouling and solvents to 
remove preexisting deposits, as process aids to improve the separation of gas from liquids and 
water from oil, as corrosion inhibitors to improve integrity management, and/or for some other 
benefit such as environmental compliance. 
 
In practice, oil wells account for the vast majority of production chemical use.   
 
 
Purpose for using chemicals 
 
Production chemicals deployed on or around the wellsite are used in the following applications: 
corrosion control; biocides; demulsifiers; scale control; paraffin wax control; water and gas 
control; asphaltene control; gas hydrate control; foam control; and flocculants. 
 

Midstream (i.e., pipeline and gas processing) operations make use of hydrogen sulfide 
scavengers13, oxygen scavengers14, and drag-reducing agents15 in addition to chemicals 

                                                      
13 Hydrogen sulfide (H2S) is a very toxic gas that occurs in many fields and may also be present in 
seawater-flooded reservoirs producing via secondary recovery.  H2S must be removed from natural gas 
to meet gas sales specifications. H2S scavengers are usually injected topside in production facilities. In 
large facilities, the most economical solution is to install a regenerative system for treating the sour gas. 
These systems employ a compound used in an absorption tower to contact the produced fluids and 
selectively absorb the H2S and possibly other toxic materials such as mercaptans in a process known as 
gas sweetening. The absorption compound and H2S is then regenerated, usually by heating. The 
absorption material is reused in the system, and the separated H2S treated to form elemental sulfur. 
Concentrated aqueous amines are the most common chemicals for removing H2S from natural gas. 
Typical amines used include: Monoethanolamine (MEA); Diethanolamine (DEA); N-methyldiethanolamine 
(MDEA); and Diglycolamine (DGA). 
 
14 Dissolved oxygen in water can cause corrosion to metal pipes and process equipment. The most 
common uses of oxygen scavengers are for seawater injection facilities and hydrotesting the integrity of 
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used for the applications listed above.  However, demand for chemicals used in 
midstream applications is not covered in this report.   

 
 
Job description 
 
Production chemicals are typically deployed over the life of the well, which is typically 20-25 
years.  Three ways in which production chemicals are deployed are: continuously or via batch 
injection, topside or downhole; and by squeeze treatments downhole. 
 
Chemical injection can be carried out continuously or periodically in batches.  
 

Downhole injection is carried out particularly for scale inhibitors but must be designed 
carefully. For onshore sites a small chemical injection pump is located at or near the 
wellsite; the chemicals are pumped down the annulus of the tubing string to the bottom 
of the well, where they mix with the produced fluids inside the wellbore.  Subsea 
wellhead injection of production chemicals is carried out by injection from the platform 
along one or more small umbilical flowlines to the wellhead located on the seafloor and 
then down the annulus of the tubing to the bottom of the well. 
 
Topside injection is carried out are at the wellhead (whether on land or subsea) and in 
the processing equipment.   

 
Scale inhibitors are by far the most common application for downhole squeeze treatments; 
however, other chemicals are also squeezed, such as asphaltene inhibitors. In a squeeze 
treatment, the scale inhibitors are injected into the well above the formation pressure so that 
the scale inhibitor solution will be pushed into the near-well formation rock pores. The well is 
then usually shut in for several hours to allow the inhibitor to be retained in the rock matrix. 
When the well is put back onstream, produced water will pass the pores where the chemical 
has been retained, dissolving some of it. In this way, the produced water should contain 
enough scale inhibitor to prevent scale deposition. When the concentration of the inhibitor falls 
below the minimum inhibitor concentration that prevents scale deposition, the well should be 
re-squeezed; this might be required more than once per year.  
 
Due to viscosity and pumping limitations, many production chemicals are deployed as solutions 
in solvents, such as water, alcohols, glycols, and hydrocarbon solvents such as kerosene, 
xylene, etc.  
 

                                                                                                                                                                           
pipelines and vessels. Sales of oxygen scavengers for water injection and hydrotesting are dominated by 
sulfite, bisulfite, and metabisulfite salts, sometimes with added catalysts. 
 
15 The flow of liquid in a pipeline results in frictional energy losses causing the pressure of the liquid in the 
line to decrease. The drag reducer lowers the frictional resistance in turbulent flow. Drag-reducing agents 
(DRAs) are sometimes known as friction reducers or flow improvers. DRAs can also decrease the cost of 
pumping fluids, the cost of equipment used to pump fluids, and provide for the use of a smaller pipe 
diameter for a given flow capacity. Ultrahigh molecular weight (UHMW) polymers are often the most 
effective drag reducers; however, surfactants can also show good drag-reducing behavior, although 
usually at higher dose rates. DRAs are usually designed to be either oil soluble (for application to oil lines) 
or water soluble (for application to water lines).  
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Production chemical companies deliver supplies to the well site and also provide consulting 
services to the production company to help solve their production problems (e.g., paraffin build-
up, etc.).  Production chemicals are typically delivered to the wellsite in small volumes 1-2 times 
per month by the service company.   
 
 
Chemical selection process 
 
A number of factors affect the choice of production chemicals. These include: performance; 
price; stability; health and safety in handling and storage; environmental restrictions; and 
compatibility issues. 
 
Generally, an operator wants a product that performs satisfactorily at an affordable price. The 
operator may not choose the highest-performing product for field application but one that 
performs satisfactorily and suits them best economically. A cheap product may appear to be 
economical in the short term, but if its performance is significantly worse than a more 
expensive product, it may turn out to be more expensive in the long run if it causes more 
frequent well or pipeline workovers and lost production. 
 
For some production chemicals, such as scale, wax, asphaltene, and corrosion inhibitors, an 
operator may ask several service companies to submit a product that either the operator or an 
independent company will test to rank the performance of the products. The overall 
performance may be based on more than one test. For example, a scale inhibitor for squeeze 
treatments may be an excellent inhibitor; however, because of poor adsorption onto rock, it 
may give a poor squeeze lifetime. Thus, an inhibitor with lower inhibition performance may be 
preferred if it adsorbs better to the rock.  
 
Production chemical formulations must remain stable for the intended lifetime during 
transportation and storage before being injected. 
 
There are a number of other operational issues that impact the selection of production 
chemicals, which can be lumped under the heading “compatibility.” They include: 
 

 Are there injection problems—viscosity, cloud point, foaming? 
 Is it compatible with other production chemicals used simultaneously? 
 Can it be co-injected with other production chemicals? 
 Is it compatible with other materials found along the production line? 
 Will it cause downstream problems? 

 
 
Oilfield chemical cost by type of well 
 
The cost of production chemicals is an operating cost, incurred after the well has been drilled 
and put into production.  On average, production chemical expenditures are estimated to 
average about $5,000 per oil well per year.  However, the cost varies widely by location.  It is 
estimated that in North America operators currently spend approximately $3,500 per producing 
oil well per year for production chemicals.   
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Vendor Selection Process 
 
Operator 
 
Field production foremen usually decide on the type and brand of chemicals used in a producing 
area.  Although alliances are certainly playing a role in linking dedicated suppliers to oil 
companies, oil companies typically leave the buying decision to field production personnel.  The 
trend toward soliciting bids for field supply contracts has increased the share of purchase 
decisions made by a central purchasing group to about 40% at present. 
 
In large operators the selection of a production chemical supplier is typically made by the oil 
company’s production department and procurement department following a technical evaluation 
and competitive bid process.  Larger operators tend to use term (usually one year) contracts for 
their production chemical requirements.  Term contracts will establish price lists against which 
services are billed.  Larger operators may include safety and training requirements as part of 
the agreement.  Field production foremen decide on the type and brand of chemicals to use 
using the approved vendors list or contract.   
 
Smaller operators typically leave the buying decision to field managers or production foremen 
who decide on the type and brand of chemicals used in a producing area from an approved 
vendors list.   Much of the time there is no formal agreement or contract in place.   
 
Operators report that they typically use only one or two suppliers for their production chemicals.  
On average their #1 supplier provides over 70% of the production chemicals they use.    
 
The most important selection criteria for production chemicals are (in order) product quality, 
price, technology, and delivery.   
 
Operators use a variety of ways to monitor/measure the performance of production chemical 
vendors.  The most common techniques include observing well output and/or pipeline 
throughput, corrosion inspection and monitoring, and periodic meetings/reports with the 
production chemical service company.    Some operators track chemical usage (either in total or 
on a cost/produced bbl basis), or simply track the level of service from the vendor.   
 
Operators do not appear very sensitive to production chemical prices.  In fact, 40% of 
operators in a survey did not know how much production chemicals prices had changed in 
recent years.   
 
Service Firm 
 
Production chemical service firms buy their specialty additives from chemical distributors and/or 
direct from the manufacturer.  Large production chemical service firms blend some of their own 
products.  While the larger production chemical service companies may private label some 
additives, regional and local service firms generally use the manufacturer’s product.  The 
production chemical service firm’s procurement group typically handles contract negotiations.   
 
For most production chemical service companies the most important selection factors regarding 
their materials suppliers are typically price and product quality.    
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Production chemical service firms tend to use annual contracts for their materials requirements, 
although small regional/local service firms may purchase on a spot basis.  
 
 
Market drivers 
 
Overall oil and gas production and the population of producing wells are good indicators of 
production chemical requirements.  Demand for production chemicals is heavily influenced by 
oil and water production volumes, so revenues usually do not fluctuate greatly from year to 
year.   
 
Growth will be driven by the increasing presence of water at the well site, either due to well 
maturity (mature wells produce more water), offshore drilling (seawater is highly corrosive) or 
the use of EOR techniques such as water or steam flooding. The production of heavy oil and 
sour crudes (which have a high sulfur content) also increases the need for corrosion and scale 
protection. 
 
 
 
Types of chemicals used 
 
In terms of revenues, production chemicals primarily consist of corrosion inhibitors, biocides, 
scale inhibitors, paraffin compounds, surfactants, and demulsifiers/foaming agents.  
Demulsifiers are the largest segment of the market, accounting for approximately 25% of total 
sales. 
 
The following is a discussion of production chemicals.  Non-chemical solutions are generally not 
available in these applications.   
 
Corrosion control 
 
Corrosion inhibitors are important to maintaining production, increasing production and 
reducing downtime in oilfield applications. Internal and external corrosion of downhole tubing 
and equipment, pipelines, pressure vessels, and storage tanks is a major problem.  Various 
problems can keep a producing well from functioning at its best and result in a need for 
workover activity. Corrosion can roughen pipe walls or cause pipe failures which allow 
petroleum to leak out. As both production rates increase and the amount of produced water 
rises, higher volumes of corrosion treatment are needed to maintain the useful life of all 
downhole components.   
 
Chemical methods used to mitigate corrosion in and around the wellsite include corrosion 
inhibitors and biocides. Corrosion inhibitors can be either water or oil soluble; typically methyl, 
soya, akyl puridine, immidazoline, and dimer acids.  They are usually continuously injected into 
pipelines or downhole, but they may also be batch applied downhole.   
 
Non-chemical ways of mitigating corrosion in and around the wellsite include: the use of 
corrosion-resistant alloys (CRAs); cathodic protection; and coatings.  Corrosion-resistant alloys 
such as chrome steels are expensive but are sometimes used where corrosion rates would be 
unacceptably high with normal carbon steels. 
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Chemical methods used to mitigate corrosion in pipelines and gas processing facilities 
include: corrosion inhibitors; oxygen and H2S scavengers; biocides; pH stabilization 
(primarily used in wet gas pipelines); and drag reduction agents.  
 
Non-chemical methods used to mitigate corrosion in pipelines and gas processing 
facilities include: the use of corrosion-resistant alloys (CRAs); water removal (by pigging 
or dehydration); cathodic protection; and coatings.   

 
Biocides 
 
Biocides are used in oil and gas production primarily to reduce sulfide production and 
microbiologically induced corrosion (MIC) and related biofouling.  Biocides are injected either 
upstream and/or downstream of the separator during oil and gas production. In recent years 
the use of biocides has increased due to the need to treat frac water to ensure contaminants 
are not introduced to the well causing long lasting problems.   
 
The primary oilfield use of biocides in the production sector is in raw seawater injection projects 
used for pressure support and enhanced oil recovery. Biocides are usually injected at the 
injector wells while H2S scavengers are injected into the production stream either downhole or 
topside. 
 
Biocides used in oilfield applications include chlorine, chlorinated compounds, chlorine dioxides, 
chloramines, bromine, formaldehyde, glutaraldehyde, acrolein, quaternary amine compounds, 
amine/diamine, bronopol, sulfur compounds and quaternary phosphonium salts. Each biocide 
type has advantages and disadvantages, including reactivity, incompatibility with other 
additives, comparative cost and stability. Quaternary phosphonium salts are the most recent 
introduction to the oilfield biocides market. These biocides feature good chemical stability, low 
toxicity, a broad spectrum of killing activity and resistance to sulfides. 
 
Non-chemical methods to control bacteria include membranes to remove water soluble 
phosphorus compounds from seawater, and ultraviolet radiation. 
 
Demulsifiers/Foaming Agents 
 
Crude oil is almost always produced as a water-in-oil emulsion, i.e., as water droplets stabilized 
in a continuous crude oil phase. Emulsions are formed by turbulence in the production tubing 
and pipeline and when passing through chokes such as at the wellhead. The water and 
dissolved salts in the emulsion must be separated out before the oil is acceptable for further 
transportation or processing.  In addition, water not adequately separated can cause significant 
corrosion issues during refining.  As one of the most complex aspects of oilfield chemistry, 
which precise demulsifier to use depends upon the type of emulsion present. 
 
Demulsifiers are used on oil wells to break emulsions of either water-in-oil or oil-in-water and 
are necessary in production to separate the oil and water produced from the well. Gravity 
separation of the aqueous phase, normally at elevated temperatures, in the presence of 
chemical demulsifiers is the most widely used technology for demulsification of water-in-oil 
emulsions. A variety of surfactant-based solvents are used as demulsifiers.  They are usually 
continuously injected at the wellhead, but they may also occasionally applied in batches in 
reactor vessels.     
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Non-chemical methods used for demulsification include electrostatic demulsification, 
hydrocyclones, and centrifuges. 
 
Foam is a gas dispersion in a liquid or solid continuous phase.  Foams can be controlled by 
adding an “antifoam” (a chemical that prevents or delays foam formation) or “defoamer” ( a 
chemical that destroys foam already formed). Most oilfield antifoams/defoamers are silicones 
and fluorosilicones, although polyglycols are sometimes used.   
 
Foaming agents are used on gas wells and can reduce water loading, increase gas production 
and reduce corrosion. These products allow end users to apply chemical techniques to 
underproducing gas wells before employing mechanical methods. Chemical foamers lower the 
reservoir pressure necessary to lift gas from the well. Foaming agents can also be blended with 
other products to treat a variety of problems, including corrosion, scale and paraffin build-up. 
 
Scale control 
 
In production operations the most common types of scales are calcium carbonates, 
calcium/strontium/barium sulfate salts, iron/zinc/lead sulfide scales, and sodium chloride.  Scale 
control is needed primarily in the production facilities, but seawater injection and produced 
water reinjection may also need scale control. 
 
Chemical scale inhibition and/or removal as the most common types of scale control.  Scale 
inhibitors are water-soluble chemicals that prevent or retard the nucleation and/or crystal 
growth of inorganic scales. A variety of phosphonates, phosphate esters, and arcrylates are 
used as scale inhibitors.  Various types of acids are used for chemical scale removal.  Scale 
inhibitors are most often batch-applied to the producing formation, but are sometimes 
continuously applied.     
 
The primary non-chemical methods used to control scale are the desulfation of injected 
seawater and the physical removal of scale.  The use of desulfation facilities requires 
considerable capital investment, but can be the best option for large fields with severe sulfate 
scale formation. Desulfating the injected seawater is done using membrane nanofiltration.  
Physical removal of scale can include water jetting and abrasive jetting with sand or rounded 
beads. 
 
Paraffin wax control 
 
Wax deposition can be both a downhole and topside problem, blocking the flow of 
hydrocarbons fluids as they are cooled.  The primary non-chemical approaches to control wax 
deposition downhole and in flowlines are: insulation; mechanical removal (pigging, wireline 
cutters); and heating (hot oiling) (downhole, flowline). Microbial treatment is effective but 
expensive. 
 
The primary chemical means to control paraffin buildup include: wax dissolvers; and wax 
inhibitors, pour-point depressants (PPDs), and dispersants. A wide variety of polymers, solvents, 
and pour point depressants are used for paraffin wax control.  Paraffin wax control compounds 
are most often applied by continuous injection, either at the wellhead or downhole. 
 
In the hot-oiling method, produced crude is heated to a temperature well above the melting 
point of the wax and is then circulated down through the annulus of the well and returned to a 
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hot-oil heating system via the production tubing. The purpose is for the hot oil to melt and/or 
dissolve the wax so that it can be removed from the well in liquid form. This is an expensive 
method since the crude must be put through a heater treater along with a demulsifier to 
facilitate the removal of solids and water. Therefore, it is not usually used to clear subsea 
flowlines. A wax dispersant, usually a petroleum sulfonate, is added to the crude as it is being 
heated.   
 
Surfactants 
 
Natural tension on the surface, between a liquid/liquid, or between a solid/liquid can restrict oil 
droplets from moving through a reservoir. Surfactants are used to lower this tension and 
therefore enhance production flow. A wide variety of surfactants exist and can be used in nearly 
every stage of oil recovery. 
 
Water and gas control 
 
Chemical means to control unwanted water and gas production include: resins and elastomers; 
inorganic gels; cross-linked organic polymer gels; viscoelastic surfactants; microparticles; and 
water-swellable polymers. 
 
Asphaltene control 
 
Asphaltenes are considered to be among the heaviest components of crude oil, and 
asphaltene deposition is a major problem both upstream and downstream in the petroleum 
industry. Asphaltenes can block reservoir pores in the near-well area and deposit in the 
production tubing and downstream pipeline and facilities.  
 
Asphaltene control is achieved chemically through the use of asphatene dispersants and 
inhibitors.   
 
Asphaltene deposits can occur anywhere from downhole to the process facilities. Asphaltene 
deposits on surface facilities can be treated using either chemical (asphaltene 
dissolvers/solvents) or non-chemical methods.  Downhole asphaltene deposits are typically 
addressed chemically with asphatene dissolvers/solvents, but in the case of severe reservoir 
asphaltene deposition it may be necessary to refracture the formation.  Most asphaltene 
dissolvers are based on aromatic solvents. 
 
Gas hydrate control 
 
Gas hydrates are ice-like solids that are formed from water and small hydrocarbons at elevated 
pressures and at lower temperatures. The temperature below which hydrates can form 
increases with increasing pressure and can be as high as 25°C–30°C. Gas hydrates are most 
commonly encountered in subsea or cold climate wet gas or multiphase (oil–water–gas) 
pipelines but they can also be formed during drilling, completion, and workover operations as 
well as in gas-processing facilities, gas and water injection lines, and aqueous chemical injection 
in gas lift lines if the pressure–temperature conditions are right. The prevention of gas hydrate 
plugging of flowlines is considered one of the main production issues in deepwater field 
developments. 
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The most common non-chemical method for preventing gas hydrate formation and deposition is 
keeping the temperature above the hydrate equilibrium temperature at the system pressure 
through insulation or active heating, although subsea separation of the water (dehydration) and 
modifying the gas phase with another gas such as N2 or CO2 via injection have also been 
tested. 
 
Chemical treatment methods for preventing gas hydrate formation and deposition include three 
different classes of chemical, all of which are now used in the field: thermodynamic hydrate 
inhibitors; kinetic hydrate inhibitors; and anti-agglomerants.  Thermodynamic hydrate inhibitors 
are by far the most common chemical class used to prevent hydrate formation. 
 
The most commonly used classes of thermodynamic hydrate inhibitors are alcohols, glycols, and 
salts. Methanol and monoethylene glycol (MEG) are widely used to protect against hydrate 
formation in production, workover, and process operations and for melting hydrate plugs.  
 

In midstream operations diethylene glycol (DEG) and triethylene glycol (TEG) are also 
sometimes used to prevent hydrate formation. TEG is mainly used for adsorbing water 
in gas flowlines or processing facilities.  

 
Although methanol and glycols are relatively low-cost chemicals, because they are dosed at 
such high concentrations, it is often economically worthwhile to recover these chemicals for re-
use. Methanol and glycols are rarely used on a continuous basis in oil fields due to the high 
volumes of water required to be treated, but glycols in particular are used on a continuous basis 
in condensate and gas fields, MEG being the most common. The most commons salts used are 
sodium chloride, calcium chloride, potassium formate, and sodium acetate. 
 
Hydrate plugs can form both in the top of a cold climate or subsea well during shut-in or in the 
topside flowline. There are various non-chemical ways of removing a hydrate plug, including: 
depressurization; extended reach coiled tubing or tractors; heated wireline; and/or hot oiling. 
The most common chemical treatment to remove hydrate plugs is the use of thermodynamic 
inhibitors.   
 
Flocculants 
 
The water separated out at the demulsification stage contains residual oil and finely dispersed 
solids. The oil is present as a dispersion in water or an oil-in-water emulsion (an “inverse” 
emulsion). The concentration of residual oil is usually too high for discharge of the water into 
the environment, plus the residual oil also has economic value.  Therefore, the water is 
chemically treated with flocculants (sometimes called “oil-in-water demulsifiers”) to remove the 
oil and dispersed solids. 
 
The primary non-chemical techniques to remove oil from water involve the use of 
centrifuges/hydrocyclones. 
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Outlook for Service Firms Using Oilfield Chemicals 
 
 
Overview 
 
It is estimated that in 2015 E&P companies spent about $47 billion16 for upstream services 
(drilling fluid services, cementing services, stimulation services, and production chemicals 
services) that involve the use of oilfield chemicals.  Due to the fall in oil prices and the 
associated 25% decline in global drilling activity, 2015 expenditures in these sectors were down 
36% from the previous year; previously, growth over the 2010 to 2014 timeframe had averaged 
17% per year.   
 

 
 
With global drilling activity expected to continue to trend lower in 2016 due to ongoing 
weakness in oil prices, it is estimated that in spending on services involving the use of oilfield 
chemicals will fall another 13% in 2016, to around $41 billion.  Under the assumption that oil 
prices and drilling activity will recover going forward, expenditures for services involving the use 
of oilfield chemicals over the 2016 to 2020 timeframe are forecast to increase at a 20% CAGR.   
  
Oilfield Services Market Outlook

Segment Units 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Drilling Fluids Services $ mil $9,188 $10,810 $12,245 $13,644 $15,244 $11,240 $10,228 $15,706 $18,856 $20,375 $21,754

Cementing Services $ mil $6,140 $8,384 $9,629 $10,396 $11,799 $7,904 $7,114 $10,923 $13,114 $14,170 $15,129

Stimulation Services $ mil $20,329 $33,925 $35,854 $35,879 $42,694 $24,235 $20,115 $30,887 $37,081 $40,070 $42,781

Production Chemicals Services $ mil $3,000 $3,100 $3,225 $3,350 $3,500 $3,500 $3,508 $3,607 $3,723 $3,843 $3,967

Total $ mil $38,657 $56,218 $60,953 $63,268 $73,236 $46,879 $40,965 $61,123 $72,773 $78,458 $83,630  
 

                                                      
16 These figures include expenditures for equipment and labor, materials, and chemicals. 
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The following table is an estimate of the size of the regional markets for services involving the 
use of oilfield chemicals.   
 
Oilfield Services by Region (Bil)

Segment 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Drilling Fluids Services

US $4.9 $5.8 $6.5 $7.3 $8.1 $6.0 $5.4 $8.4 $10.0 $10.9 $11.6

Canada $0.6 $0.8 $0.9 $1.0 $1.1 $0.8 $0.7 $1.1 $1.3 $1.4 $1.5

Latin America $0.7 $0.8 $1.0 $1.1 $1.2 $0.9 $0.8 $1.2 $1.5 $1.6 $1.7

Europe/Africa/CIS $1.4 $1.7 $1.9 $2.1 $2.4 $1.7 $1.6 $2.4 $2.9 $3.2 $3.4

Middle East/Far East $1.5 $1.8 $2.0 $2.2 $2.5 $1.8 $1.7 $2.6 $3.1 $3.3 $3.6

Total $9.2 $10.8 $12.2 $13.6 $15.2 $11.2 $10.2 $15.7 $18.9 $20.4 $21.8

Cementing Services

US $3.9 $5.4 $6.2 $6.7 $7.6 $5.1 $4.6 $7.0 $8.4 $9.1 $9.7

Canada $0.7 $0.9 $1.0 $1.1 $1.3 $0.8 $0.8 $1.2 $1.4 $1.5 $1.6

Latin America $0.3 $0.4 $0.5 $0.5 $0.6 $0.4 $0.3 $0.5 $0.6 $0.7 $0.7

Europe/Africa/CIS $0.6 $0.8 $0.9 $1.0 $1.2 $0.8 $0.7 $1.1 $1.3 $1.4 $1.5

Middle East/Far East $0.7 $0.9 $1.0 $1.1 $1.3 $0.8 $0.8 $1.2 $1.4 $1.5 $1.6

Total $6.1 $8.4 $9.6 $10.4 $11.8 $7.9 $7.1 $10.9 $13.1 $14.2 $15.1

Stimulation Services

US $13.7 $22.8 $24.1 $24.2 $28.7 $16.3 $13.5 $20.8 $25.0 $27.0 $28.8

Canada $4.7 $7.8 $8.3 $8.3 $9.8 $5.6 $4.6 $7.1 $8.5 $9.2 $9.9

Latin America $0.9 $1.4 $1.5 $1.5 $1.8 $1.0 $0.9 $1.3 $1.6 $1.7 $1.8

Europe/Africa/CIS $0.9 $1.4 $1.5 $1.5 $1.8 $1.0 $0.8 $1.3 $1.6 $1.7 $1.8

Middle East/Far East $0.2 $0.4 $0.4 $0.4 $0.5 $0.3 $0.2 $0.4 $0.4 $0.5 $0.5

Total $20.3 $33.9 $35.9 $35.9 $42.7 $24.2 $20.1 $30.9 $37.1 $40.1 $42.8

Production Chemicals Services

US $1.3 $1.3 $1.4 $1.4 $1.5 $1.5 $1.5 $1.5 $1.6 $1.6 $1.7

Canada $0.2 $0.2 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3

Latin America $0.3 $0.3 $0.3 $0.3 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4

Europe/Africa/CIS $0.6 $0.6 $0.6 $0.6 $0.7 $0.7 $0.7 $0.7 $0.7 $0.7 $0.8

Middle East/Far East $0.6 $0.6 $0.6 $0.7 $0.7 $0.7 $0.7 $0.7 $0.7 $0.8 $0.8

Total $3.0 $3.1 $3.2 $3.4 $3.5 $3.5 $3.5 $3.6 $3.7 $3.8 $4.0

Total

US $23.8 $35.3 $38.2 $39.5 $45.9 $28.9 $25.1 $37.7 $45.0 $48.6 $51.8

Canada $6.2 $9.7 $10.4 $10.6 $12.4 $7.5 $6.4 $9.7 $11.6 $12.5 $13.3

Latin America $2.2 $3.0 $3.2 $3.4 $3.9 $2.6 $2.3 $3.4 $4.0 $4.3 $4.6

Europe/Africa/CIS $3.5 $4.5 $5.0 $5.3 $6.0 $4.2 $3.8 $5.5 $6.5 $7.0 $7.4

Middle East/Far East $3.0 $3.7 $4.1 $4.4 $5.0 $3.7 $3.4 $4.8 $5.7 $6.1 $6.5

Total $38.7 $56.2 $61.0 $63.3 $73.2 $46.9 $41.0 $61.1 $72.8 $78.5 $83.6  
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Market Share by Vendor by Segment 
 
 
Drilling Fluid Services 
 
Global spending for drilling fluid services17 is estimated to have totaled $11.2 billion last year, 
down 26% from 2014; growth over the 2010 to 2014 timeframe averaged 13% per year. 
 
The drilling fluids services market is dominated by the three largest diversified oilfield service 
firms: Schlumberger, Halliburton, and Baker Hughes18.  While these three firms have few 
competitors in the non-North American market, in contrast the North American market is served 
by approximately 100 mud companies.  Most firms serve local or regional markets.   
 
Drilling Fluids Services Market

Company 2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) % % % % % %

Schlumberger $3,110 $3,646 $4,125 $4,775 $5,400 $3,945 34% 34% 34% 35% 35% 35%

Halliburton $2,300 $2,730 $3,100 $3,425 $3,700 $2,960 25% 25% 25% 25% 24% 26%

Baker Hughes $925 $1,010 $1,110 $1,205 $1,310 $860 10% 9% 9% 9% 9% 8%

Canadian Energy Services, LP $245 $482 $628 $658 $885 $610 3% 4% 5% 5% 6% 5%

Newpark $633 $845 $910 $907 $946 $575 7% 8% 7% 7% 6% 5%

Tetra Technologies, Inc. $276 $305 $334 $383 $437 $435 3% 3% 3% 3% 3% 4%

Q'Max Solutions $320 $350 $375 $400 $450 $380 3% 3% 3% 3% 3% 3%

COSL $200 $150 $175 $260 $325 $235 2% 1% 1% 2% 2% 2%

Anchor Drilling Fluids USA $150 $200 $250 $300 $350 $210 2% 2% 2% 2% 2% 2%

Lubrizol $208 $165 $200 $215 $225 $160 2% 2% 2% 2% 1% 1%

Scomi Oiltools $135 $135 $145 $155 $165 $135 1% 1% 1% 1% 1% 1%

NOV $77 $117 $146 $150 $205 $130 1% 1% 1% 1% 1% 1%

Superior Energy Svs $34 $50 $50 $55 $60 $40 0% 0% 0% 0% 0% 0%

Anton Oilfield Services Group $0 $0 $22 $30 $11 $15 0% 0% 0% 0% 0% 0%

Others $575 $625 $675 $725 $775 $550 6% 6% 6% 5% 5% 5%

Total $9,188 $10,810 $12,245 $13,644 $15,244 $11,240 100% 100% 100% 100% 100% 100%  
 
 
 
Cementing Services 
 
Global spending for cementing services is estimated to have totaled $7.9 billion in 2014, down 
33% from the prior year; growth over the 2010 to 2014 timeframe averaged 18% per year. 
 
The cementing services market is also dominated by the three largest diversified oilfield service 
firms: Schlumberger, Halliburton, and Baker Hughes.  These three firms have few competitors 
in the non-North American market.  However, the North American market is served by 
approximately 100 local/regional cementing service firms.     
 

                                                      
17 This segment also include the use of completion fluids. 
18 Halliburton and Baker Hughes have agreed to merge. Industry analysts expect that governmental 
competition agencies will require the divestiture of some part of the drilling fluids business as a condition 
for allowing the merger to proceed.   Any such divestitures are expected to take place in 2015. 
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Cementing Services Market

Company 2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) % % % % % %

Halliburton $2,140 $3,000 $3,400 $3,500 $3,950 $2,870 35% 36% 35% 34% 33% 36%

Schlumberger $1,563 $2,158 $2,485 $2,800 $3,095 $2,195 25% 26% 26% 27% 26% 28%

Baker Hughes $1,040 $1,425 $1,530 $1,555 $1,675 $965 17% 17% 16% 15% 14% 12%

COSL $200 $150 $175 $260 $325 $225 3% 2% 2% 3% 3% 3%

Trican $122 $160 $186 $195 $335 $215 2% 2% 2% 2% 3% 3%

Sanjel Corporation $30 $75 $125 $195 $250 $155 0% 1% 1% 2% 2% 2%

Anton Oilfield Services Group $31 $29 $45 $61 $62 $85 1% 0% 0% 1% 1% 1%

Patterson‐UTI $54 $85 $84 $99 $120 $70 1% 1% 1% 1% 1% 1%

Calfrac Well Services Ltd. $35 $22 $35 $52 $73 $70 1% 0% 0% 1% 1% 1%

C&J Energy Services $74 $124 $135 $130 $145 $65 1% 1% 1% 1% 1% 1%

Superior Energy Services, Inc. $45 $65 $70 $75 $90 $60 1% 1% 1% 1% 1% 1%

Allied Oil & Gas Services $20 $35 $60 $90 $130 $60 0% 0% 1% 1% 1% 1%

San Antonio $34 $38 $43 $46 $50 $41 1% 0% 0% 0% 0% 1%

Weatherford International $25 $50 $50 $50 $65 $40 0% 1% 1% 0% 1% 1%

Consolidated Oil Well Services $12 $20 $25 $35 $45 $25 0% 0% 0% 0% 0% 0%

ProPetro $8 $10 $20 $30 $45 $20 0% 0% 0% 0% 0% 0%

Integra Group $30 $31 $37 $42 $40 $17 0% 0% 0% 0% 0% 0%

C.A.T. oil AG $0 $12 $15 $20 $20 $17 0% 0% 0% 0% 0% 0%

Basic Energy Services $18 $22 $25 $21 $29 $10 0% 0% 0% 0% 0% 0%

Canyon Services Group, Inc. $0 $10 $14 $15 $20 $10 0% 0% 0% 0% 0% 0%

Advanced Stimulation Technologies $3 $5 $8 $12 $20 $8 0% 0% 0% 0% 0% 0%

Franklin Well Services $7 $9 $12 $12 $15 $6 0% 0% 0% 0% 0% 0%

Others $650 $850 $1,050 $1,100 $1,200 $675 11% 10% 11% 11% 10% 9%

Total $6,140 $8,384 $9,629 $10,396 $11,799 $7,904 100% 100% 100% 100% 100% 100%  
 
 
Stimulation Services 
 
Global spending for stimulation services is estimated to have reached $24.2 billion last year, 
down 43% from 2014; growth over the 2010 to 2014 timeframe averaged 20% per year. 
 
North America accounts for about 90% of the overall stimulation services market due to the 
widespread use of horizontal wells and hydraulic fracturing in the development of 
unconventional (gas shale and tight oil) reservoirs.   As a result, while the overall stimulation 
services market is led by the three largest diversified oilfield service firms (Schlumberger, 
Halliburton, and Baker Hughes) they do not dominate the stimulation services market to the 
extent that they control other sectors.  This is because the North American market is served by 
almost 100 other stimulation services firms.     
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Stimulation Services Market

Company 2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) % % % % % %

Halliburton $5,230 $8,600 $9,200 $9,100 $10,325 $6,600 26% 25% 26% 25% 24% 27%

Schlumberger $4,155 $6,475 $6,715 $6,800 $7,614 $4,880 20% 19% 19% 19% 18% 20%

Baker Hughes $2,830 $4,510 $4,450 $4,200 $4,615 $2,465 14% 13% 12% 12% 11% 10%

FTS International $1,287 $2,339 $1,918 $1,800 $2,300 $1,230 6% 7% 5% 5% 5% 5%

Calfrac Well Services Ltd. $805 $1,429 $1,537 $1,580 $2,085 $1,160 4% 4% 4% 4% 5% 5%

C&J Energy Services $854 $1,729 $1,978 $1,501 $1,980 $975 4% 5% 6% 4% 5% 4%

Trican $1,155 $1,830 $1,750 $1,800 $2,140 $905 6% 5% 5% 5% 5% 4%

Weatherford $790 $1,500 $1,800 $1,275 $1,550 $815 4% 4% 5% 4% 4% 3%

Cudd Pumping $601 $1,090 $1,165 $1,100 $1,330 $700 3% 3% 3% 3% 3% 3%

Patterson‐UTI Energy, Inc. $486 $761 $758 $880 $1,173 $630 2% 2% 2% 2% 3% 3%

Seventy Seven Energy $50 $200 $415 $898 $886 $600 0% 1% 1% 3% 2% 2%

Sanjel Corporation $270 $600 $700 $850 $1,000 $515 1% 2% 2% 2% 2% 2%

ProPetro $15 $100 $185 $290 $550 $300 0% 0% 1% 1% 1% 1%

Superior Energy Services, Inc. $237 $467 $470 $400 $500 $265 1% 1% 1% 1% 1% 1%

Canyon Services Group, Inc. $171 $318 $285 $215 $415 $235 1% 1% 1% 1% 1% 1%

C.A.T. oil AG $235 $250 $225 $250 $225 $170 1% 1% 1% 1% 1% 1%

RockPile Energy Services $0 $0 $40 $175 $365 $155 0% 0% 0% 0% 1% 1%

Basic Energy Services $237 $300 $324 $265 $430 $150 1% 1% 1% 1% 1% 1%

U.S. Well Services $0 $0 $52 $174 $280 $150 0% 0% 0% 0% 1% 1%

Archer $60 $200 $175 $185 $270 $110 0% 1% 0% 1% 1% 0%

Consolidated Services $50 $80 $130 $165 $240 $105 0% 0% 0% 0% 1% 0%

Keane Group $25 $50 $100 $150 $175 $95 0% 0% 0% 0% 0% 0%

Advanced Stimulation Technologies $15 $35 $70 $100 $125 $65 0% 0% 0% 0% 0% 0%

San Antonio $34 $38 $43 $46 $50 $35 0% 0% 0% 0% 0% 0%

Anton Oilfield Services Group $33 $42 $70 $78 $46 $35 0% 0% 0% 0% 0% 0%

Cimarron Acid & Frac $0 $10 $20 $35 $60 $30 0% 0% 0% 0% 0% 0%

Petroplex Acidizing Inc. $30 $45 $60 $65 $75 $30 0% 0% 0% 0% 0% 0%

Producers Service Corporation $23 $30 $33 $35 $40 $25 0% 0% 0% 0% 0% 0%

Torqued‐Up Energy Services $0 $0 $25 $30 $35 $15 0% 0% 0% 0% 0% 0%

Franklin Well Services $7 $9 $12 $12 $25 $15 0% 0% 0% 0% 0% 0%

Gasfrac Energy Services, Inc. $94 $162 $150 $125 $40 $0 0% 0% 0% 0% 0% 0%

Others $550 $725 $1,000 $1,300 $1,750 $775 3% 2% 3% 4% 4% 3%

Total $20,329 $33,925 $35,854 $35,879 $42,694 $24,235 100% 100% 100% 100% 100% 100%  
 
 
Production Chemical Services 
 
Global spending for production chemical services is estimated to have totaled $3.5 billion in 
2015, unchanged from the prior year; growth over the 2010 to 2014 timeframe averaged 4% 
per year.  
 
The production chemical services market is led Nalco Champion and Baker Hughes. It is 
estimated that the North America market, which accounts for about 60% of the overall 
production chemical services market, is served by over 50 local/regional production chemical 
services firms.     
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Production Chemicals Services Market

Company 2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) % % % % % %

Nalco Champion $1,100 $1,110 $1,150 $1,200 $1,300 $1,300 37% 36% 36% 36% 37% 37%

Baker Hughes Inc. $950 $960 $985 $990 $990 $990 32% 31% 31% 30% 28% 28%

Clariant $310 $320 $330 $340 $350 $350 10% 10% 10% 10% 10% 10%

Schlumberger $175 $185 $210 $240 $260 $260 6% 6% 7% 7% 7% 7%

Halliburton $150 $180 $200 $200 $210 $210 5% 6% 6% 6% 6% 6%

Innospec $0 $0 $20 $105 $120 $135 0% 0% 1% 3% 3% 4%

Flotek Industries, Inc. $45 $75 $85 $90 $100 $100 2% 2% 3% 3% 3% 3%

Lubrizol $110 $110 $95 $90 $90 $90 4% 4% 3% 3% 3% 3%

Others $160 $160 $150 $95 $80 $65 5% 5% 5% 3% 2% 2%

Total Market $3,000 $3,100 $3,225 $3,350 $3,500 $3,500 100% 100% 100% 100% 100% 100%  
 
 
 

Key Trends 
 
Factors Impacting Chemical Consumption per New Well Drilled 
 
Horizontal Drilling 
 
The increased use of horizontal drilling has greatly impacted both the amount and type of drilling 
chemical consumption per well. 
 

Over the past decade the number of new horizontal wells drilled in the US has increased 
from fewer than 3,000 wells in 2004 to more than 20,000 wells in 2014 as operators 
have aggressively developed gas shale and tight oil reservoirs. In percentage terms, 
horizontal wells accounted for about 45% of all new wells drilled in the US in 2014, up 
from about 5% of all new wells drilled in 2004.   
 

On average, the length of the wellbore in US horizontal wells was approximately 16,000 ft. in 
2014.  For comparison, vertical wells in the US had an average depth of less than 5,000 ft.  As a 
result, horizontal wells use 4-6 times more drilling fluid and chemical additives than vertical 
wells, all else being equal.     
 
The increase in horizontal drilling has also increased the use of OBM (oil-based mud) in the US 
market over the past decade.  While operators routinely use WBM (water-based mud) to drill 
the vertical section of horizontal wells, OBMs (or, less frequently, synthetic-based muds) are 
used to drill the curve and lateral section of these wells due to the greater lubricity that these 
fluids provide which helps prevent problems associated with drill pipe sticking in the wellbore.   
 
In response, mud companies have worked to develop advanced technology WBMs as a 
substitute for OBMs in horizontal wells.  However, it appears that advanced technology WBM 
use is not increasing its penetration of in US horizontal plays and that the relative use of WBM 
vs. OBM is stable.  In addition, operators do not expect to see further penetration of WBMs in 
the horizontal drilling market over the near- or mid-term.  This assessment reflects in part the 
perception among operators that (1) no new waste treatment and disposal regulations will 
materially impact the WBM vs. OBM decision, and (2) high-performance WBM technology will 
not change appreciably during this period.   
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It appears that the use of WBMs in horizontal wells is driven more by economic factors rather 
than regulatory factors.  The upfront cost of high-performance WBMs tends to be higher than 
OBMs on a per-barrel basis, but the reduced expenses associated with not having to dry and 
dispose of cuttings can have a significant impact on total drilling fluid expense. On average, 
costs between WBM and OBM reportedly tends to even out.  However, cuttings disposal can 
weigh heavily on the economics in some plays, where options may be limited by a lack of 
disposal facilities and cuttings may have to be transported long distances. In these instances 
OBM can end up being less economical than WBM, which can require minimal cuttings 
treatment and in some cases can be disposed of on site. 
 
On the regulatory side several factors might accelerate the adoption of WBMs for horizontal 
drilling.  These include: (1) the adoption of an OOC19 standard (for example a 1% OOC level) 
that is beyond the capability of current solids control technology, and (2) increased restrictions 
on the disposal of OBMs.   
 
 
Multi-Stage Fracturing 
 
The use of multi-stage fracturing on horizontal wells has greatly impacted stimulation chemical 
consumption per well in North America.  In most vertical wells only a single interval (or “stage”) 
is hydraulically fractured.  In contrast, the typical frac job in a horizontal well involves about 20 
frac “stages”, with 40-50 stage frac jobs common in some areas such as the Bakken Shale in 
North Dakota.   
 

The number of stages in a frac job depends on the amount of the producing formation 
which the wellbore has intersected.  For example, many vertical wells in the US and 
Canada intersect less than 200 feet of the producing formation.  In contrast, the lateral 
section of a horizontal well usually intersects from 3,000 to 10,000 feet of the producing 
formation.  Frac stages are typically spaced 250-300 feet apart along the lateral section 
of a horizontal well 

 
The amount of fluid, proppant, and chemicals pumped per stage is somewhat consistent 
between vertical wells and horizontal wells; the difference in total fluid, proppant, and chemicals 
pumped per well is primarily a function of the number of stages pumped.   
 
In recent years it has been the experience in the US market that the length of the lateral section 
of horizontal wells has increased about 10% per year.  As a result, the number of stages per 
horizontal well has increased about 10% per year, meaning that the per-well consumption of 
fluid, proppant, and chemicals has increased accordingly. 
 
 
Outlook for Horizontal Drilling and Multi-Stage Fracturing Outside North America 
 
Many countries outside North America hold extensive unconventional resources (gas shale and 
tight oil reservoirs).  While E&P companies have conducted a small amount of exploratory 
drilling in unconventional plays in many countries outside North America over the last five years, 
commercial development of these resources has been slow to occur. Most of the obstacles to 
commercial development have been “above ground” issues regarding taxes, drilling and 
production infrastructure, access to export markets, etc.  In addition, most countries outside 

                                                      
19 Oil on cuttings 
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North America also contain extensive conventional resources, which are typically less 
expensive to find and develop than unconventional plays (most importantly conventional 
reservoirs have relatively high permeability and thus do not require expensive hydraulic 
fracturing to be made to produce).   
 
In summary, no other country has the characteristics of the North American market (privately-
held mineral rights, limited untapped conventional resources, extensive drilling and production 
infrastructure, large domestic market to absorb output, access to export markets, low taxes, 
etc.) which has driven the development of unconventional resources using horizontal drilling and 
multi-stage fracturing.  As a result, the use of horizontal drilling and multi-stage fracturing is 
expected to remain just a small part of the market outside North America for another 5 to 10 
years.    
 
 
Regulatory/Environmental 
 
There is no single worldwide set of environmental laws or regulations pertaining to the oilfield 
chemicals.  As a result, there is a great diversity in environmental standards – in both 
regulations and compliance monitoring and enforcement - across national boundaries and 
geographic regions, and as a result, a wide diversity of fluid practices.  In addition, there is no 
single international regulatory body governing or licensing companies providing oilfield 
chemicals.   
 
Since cement remains in the wellbore and hydraulic fracturing in rare outside North America, 
most environmental legislation and regulation pertaining to oilfield chemicals deals with drilling 
fluids.  Environmental legislation and enforcement is a key driver in drilling fluid research and 
development projects.  Since the use and disposal of drilling fluids are tightly regulated 
throughout the world and because individual countries represent unique political and 
environmental agendas, these regulations are continuously changing. In addition, the stricter 
enforcement of existing legislation concerning drilling fluids continues to make headway.   
 
US 
 
In the US drilling waste treatment and disposal is regulated at the state and federal level.  
However, federal standards are fairly broad, so that states (and sometimes local jurisdictions) 
exercise considerable authority regarding permitted practices.  Each state has its own set of 
relations regarding the treatment and disposal of drilling wastes.   
 
The major federal laws governing waste materials and management activities in the US include 
the Resource Conservation and Recovery Act (RCRA), the Clean Water Act (CWA), and the Safe 
Drinking Water Act (SDWA). 
 
In 1980, Congress conditionally exempted oil and gas E&P wastes, including produced water, 
from the hazardous waste management requirements of Subtitle C of RCRA, Sections 
3001(b)(2)(A), 8002(m). In 1988, the EPA published its regulatory determination in the Federal 
Register and, along with it, lengthy lists of wastes determined to be either exempt (e.g., 
produced water, drilling fluids, and drill cuttings) or nonexempt (unused fracturing fluids or 
acids, waste solvents, and hydraulic fluids). 
 



Profile of the Oilfield Chemicals Market 

Spears and Associates  3/18/16 

69

Water and waste management in connection with oil and gas E&P involves discharge and 
injection operations. The main laws governing these activities include the CWA and the SDWA. 
The EPA may authorize willing and able states to take the lead responsibility for day-to-day 
program implementation and enforcement. Otherwise, the EPA Regions run the programs in 
direct implementation. 
 
Federal laws and regulations generally establish minimum federal standards. States have the 
lead role in the regulation of E&P waste disposal. In light of the varying geological, 
climatological, ecological, topographic, economic, geographic, and age differences among oil 
and gas drilling and production sites across the country, the laws and regulations of authorized 
states relative to oil and gas waste management operations exhibit differences in detail and 
scope when compared with the federal blueprints or other state programs. 
 
At the federal level the relevant agencies in the US include the Environmental Protection Agency 
(EPA), the Bureau of Land Management (BLM), and the Bureau of Ocean Energy Management, 
Regulation, and Environment (BOEMRE).  However, direct federal authority over the industry 
occurs only where drilling takes place on federal lands (mainly in the western US and offshore) 
and on land administered by the Bureau of Indian Affairs.   
 
The EPA has recently announced rules about the disclosure of chemicals used in frac jobs for 
wells drilled on federally-administered lands.  Stage agencies have also promoted the disclosure 
of frac chemicals on land which they administer.  However, at this point no actions have been 
taken by regulators prohibiting the use of frac chemicals on either federal or state lands.    
 
 
Operating Practices 
 
Environmental laws and regulations pertaining to the treatment and/or disposal of drilling 
wastes and frac flowback fluids is an important factor in an operators’ determination of an 
optimal fluid program.  E&P companies increasingly emphasize efforts to minimize the 
environmental footprint of their drilling and production operations. 
 
As a result, the primary focus of drilling fluid research and development continues to be in the 
area of developing environmentally-friendly (or “green”) drilling fluids and frac fluids.  In 
addition, the increased use of complex multilateral or directional/horizontal wellbores continues 
to drive development of drilling fluids to reduce pipe sticking and fluid loss.   
 
In terms of drilling fluids, as drilling waste treatment and disposal costs rise in proportion to 
drilling fluid costs, operators are expected to look into new and different types of fluids design, 
fluids engineering, and contract management for ways to reduce costs.   
 
Most operators continue to appear focused on minimizing waste volumes through traditional 
“fluids engineering” techniques - solids control, containment and handling, treatment and 
disposal – rather than “fluids design” techniques involving changes in the chemical composition 
of the drilling fluid.  However, mud companies continue to focus on fluids design solutions to 
address drilling waste management problems.  Over time these efforts are expected to result in 
lower volumes of fluids to be processed.  Also, the further development of “green” fluids is 
expected to reduce the processing involved in treatment and/or disposal in drilling waste 
management.   
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Oilfield Chemicals Market Size 
 
 
Overview 
 
Hundreds of different chemical compounds may be used during the lifetime of a typical oil or 
gas well to provide the necessary fluid properties required for basic drilling, cementing, 
completion, stimulation and production operations.   
 
It is estimated that last year E&P companies spent a total of $14.3 billion for chemicals used in 
upstream service sectors (drilling, cementing, stimulation, and production), a decrease of 27% 
from the previous year. Spending on oilfield chemicals is estimated to have increased at a 13% 
CAGR over the 2010 to 2014 timeframe. 
 
In terms of revenues, it is estimated that chemicals used for drilling operations accounted for 
44% of the overall oilfield chemicals market in 2015, while stimulation chemicals represented 
about 23% of the overall market, followed by production chemicals (25%) and cementing 
additives (8%). 
 
Oilfield Chemicals Market by Segment

Segment 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil) (Mil)

Drilling $5,160 $6,071 $6,877 $7,662 $8,561 $6,312 $5,744 $8,820 $10,589 $11,443 $12,217

Cement $921 $1,258 $1,444 $1,559 $1,770 $1,186 $1,067 $1,638 $1,967 $2,126 $2,269

Stimulation $2,765 $4,614 $4,876 $4,880 $5,806 $3,296 $2,736 $4,201 $5,043 $5,449 $5,818

Production $3,000 $3,100 $3,225 $3,350 $3,500 $3,500 $3,508 $3,607 $3,723 $3,843 $3,967

Total $11,846 $15,042 $16,422 $17,451 $19,637 $14,294 $13,055 $18,266 $21,322 $22,861 $24,271

Drilling 44% 40% 42% 44% 44% 44% 44% 48% 50% 50% 50%

Cement 8% 8% 9% 9% 9% 8% 8% 9% 9% 9% 9%

Stimulation 23% 31% 30% 28% 30% 23% 21% 23% 24% 24% 24%

Production 25% 21% 20% 19% 18% 24% 27% 20% 17% 17% 16%

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  
 
As a result of the ongoing decline currently taking place in global drilling activity, it is estimated 
that total expenditures for oilfield chemicals will fall 9% in 2016, to $13.1 billion20; however, as 
drilling activity in response to a recovery in oil prices E&P company expenditures for oilfield 
chemicals are forecast to increase at a 17% CAGR over the 2016 to 2020 timeframe.   
 
 
Drilling  
 
It is estimated that E&P companies spent $6.3 billion in 2015 for chemicals used in drilling 
operations, a decrease of 26% from the previous year.  Spending on drilling chemicals is 
estimated to have increased at a 13% CAGR over the 2010 to 2014 timeframe. 
                                                      
20 This represents the “retail” value of oilfield chemicals. It is estimated that on average oilfield service 
firms mark up the price of oilfield chemicals by a factor of 2.0 to 2.5.   
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It is estimated that total expenditures for drilling chemicals will fall 9% in 2016, to $5.7 billion, 
as a result of the decline in global drilling activity. Given the outlook for oil prices and drilling 
activity, E&P company expenditures for drilling chemicals are forecast to increase at a 21% 
CAGR over the 2016 to 2020 period.   
 
 
Cementing 
 
It is estimated that in 2015 E&P companies spent $1.2 billion for chemicals used in cementing 
operations, a drop of 33% from the previous year.  Spending on cementing chemicals is 
estimated to have increased at a 17% CAGR over the 2010 to 2014 timeframe. 
 
Total expenditures for cementing chemicals are projected to fall around 10% in 2016 as a result 
of the decline in global drilling activity. Given the outlook for oil prices and drilling activity, E&P 
company expenditures for cementing chemicals are forecast to increase at a 21% CAGR over 
the 2016 to 2020 period.   
 
 
Stimulation 
 
It is estimated that E&P companies spent $3.3 billion in 2015 for chemicals used in stimulation 
operations, a decrease of 43% from the previous year.  Spending on stimulation chemicals is 
estimated to have increased at a 20% CAGR from 2010 to 2014. 
 
It is estimated that total expenditures for stimulation chemicals will fall 17% in 2016, to $2.7 
billion, in response to the drop in horizontal drilling and multi-stage hydraulic fracturing in the 
North American market. Based on the long-term outlook for global drilling activity, E&P 
company expenditures for stimulation chemicals are forecast to increase at a 21% CAGR over 
the post-2016 timeframe.   
 
 
Production 
 
It is estimated that in 2015 E&P companies spent $3.5 billion for production chemicals, largely 
unchanged from the previous year.  In all, spending on production chemicals is estimated to 
have increased at a 4% CAGR over the 2010 to 2014 timeframe. 
 
It is estimated that total expenditures for production chemicals will remain unchanged in 2016, 
as an increase in oil output is expected to offset a small decline in prices. Given the outlook for 
oil demand and supply, E&P company expenditures for production chemicals are forecast to 
increase at a 3% CAGR over the 2016 to 2020 period.   
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The following table is an estimate of the size of the regional markets for oilfield chemicals.   
 
 
Oilfield Chemicals Market by Region (Bil)

Segment 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Drilling Fluids Services

US $2.7 $3.2 $3.7 $4.1 $4.6 $3.4 $3.1 $4.7 $5.6 $6.1 $6.5

Canada $0.4 $0.4 $0.5 $0.5 $0.6 $0.4 $0.4 $0.6 $0.7 $0.8 $0.9

Latin America $0.4 $0.5 $0.5 $0.6 $0.7 $0.5 $0.4 $0.7 $0.8 $0.9 $0.9

Europe/Africa/CIS $0.8 $0.9 $1.1 $1.2 $1.3 $1.0 $0.9 $1.4 $1.6 $1.8 $1.9

Middle East/Far East $0.8 $1.0 $1.1 $1.3 $1.4 $1.0 $0.9 $1.4 $1.7 $1.9 $2.0

Total $5.2 $6.1 $6.9 $7.7 $8.6 $6.3 $5.7 $8.8 $10.6 $11.4 $12.2

Cementing Services

US $0.6 $0.8 $0.9 $1.0 $1.1 $0.8 $0.7 $1.1 $1.3 $1.4 $1.5

Canada $0.1 $0.1 $0.2 $0.2 $0.2 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2

Latin America $0.0 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1 $0.1

Europe/Africa/CIS $0.1 $0.1 $0.1 $0.2 $0.2 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2

Middle East/Far East $0.1 $0.1 $0.2 $0.2 $0.2 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2

Total $0.9 $1.3 $1.4 $1.6 $1.8 $1.2 $1.1 $1.6 $2.0 $2.1 $2.3

Stimulation Services

US $1.9 $3.1 $3.3 $3.3 $3.9 $2.2 $1.8 $2.8 $3.4 $3.7 $3.9

Canada $0.6 $1.1 $1.1 $1.1 $1.3 $0.8 $0.6 $1.0 $1.2 $1.3 $1.3

Latin America $0.1 $0.2 $0.2 $0.2 $0.2 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2

Europe/Africa/CIS $0.1 $0.2 $0.2 $0.2 $0.2 $0.1 $0.1 $0.2 $0.2 $0.2 $0.2

Middle East/Far East $0.0 $0.1 $0.1 $0.1 $0.1 $0.0 $0.0 $0.0 $0.1 $0.1 $0.1

Total $2.8 $4.6 $4.9 $4.9 $5.8 $3.3 $2.7 $4.2 $5.0 $5.4 $5.8

Production Chemicals Services

US $1.3 $1.3 $1.4 $1.4 $1.5 $1.5 $1.5 $1.5 $1.6 $1.6 $1.7

Canada $0.2 $0.2 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3 $0.3

Latin America $0.3 $0.3 $0.3 $0.3 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4 $0.4

Europe/Africa/CIS $0.6 $0.6 $0.6 $0.6 $0.7 $0.7 $0.7 $0.7 $0.7 $0.7 $0.8

Middle East/Far East $0.6 $0.6 $0.6 $0.7 $0.7 $0.7 $0.7 $0.7 $0.7 $0.8 $0.8

Total $3.0 $3.1 $3.2 $3.4 $3.5 $3.5 $3.5 $3.6 $3.7 $3.8 $4.0

Total

US $6.5 $8.5 $9.3 $9.8 $11.1 $7.8 $7.1 $10.1 $11.9 $12.8 $13.6

Canada $1.3 $1.9 $2.0 $2.1 $2.4 $1.6 $1.4 $2.0 $2.4 $2.6 $2.8

Latin America $0.9 $1.0 $1.1 $1.2 $1.3 $1.0 $1.0 $1.3 $1.5 $1.6 $1.7

Europe/Africa/CIS $1.6 $1.9 $2.0 $2.2 $2.4 $1.9 $1.8 $2.4 $2.8 $3.0 $3.1

Middle East/Far East $1.6 $1.8 $2.0 $2.2 $2.4 $1.9 $1.8 $2.4 $2.8 $2.9 $3.1

Total $11.8 $15.0 $16.4 $17.5 $19.6 $14.3 $13.1 $18.3 $21.3 $22.9 $24.3  
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Disclaimer 
 
This communication is based on information that Spears and Associates, Inc. believes is 
reliable.  However, Spears and Associates, Inc. does not represent or warrant its accuracy, 
completeness, or any other aspect of this information.  The viewpoints and opinions expressed 
in this report represent the views of Spears and Associates, Inc. as of the date of this report.  
These viewpoints and opinions may be subject to change without notice. This message should 
not be considered as a recommendation to buy or sell any securities.  In no event shall Spears 
and Associates, Inc. be liable for incidental or consequential damages associated with reliance 
on any statement or opinion contained in this report.   
 
  
Important Disclosures 
 
The following analysts were involved in creating or supervising the content of this report: John 
Spears.  These analysts certify that the views and opinions expressed in this report accurately 
reflect their personal views.   
 
Spears and Associates, Inc. provides market research services to the petroleum industry, but 
does not provide investment banking services. From time to time Spears and Associates, Inc. 
will provide market research consulting services to some of the oilfield service companies 
mentioned in this report for which the firm is compensated. 
 


