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SPECIAL NOTES

APl PURBLICATIONS NECESSARILY ADDHESS PROBLEMS OF A GENERAL
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE,
AND FEDERAL LLAWS AND REGULATI(NS SHOULD BE REVIEWED.

APL 18 NOT UNDERTAKING TO MEET DUTIES OF EMPLOYERS, MANUFAC:
TURERS, OR SUPPLIERS T WARN AND PROPERLY TRAIN AND EQUIFP THEIR
EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH AND SAFETY
RISKS AND PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS UNDER
LOCAL, STATE, OR FEDERAL LAWS.

NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE MANUFAC-
TURE, SALE, QR USE OF ANY METHOD, APPARATUS, OR PRODUCT COVERED
BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN THIS FUB-
LICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABILITY FOR
INFRINGEMENT OF LETTERS PATENT.

GENERALLY, AP’ STANDARDS ARE REVIEWED ANI} REVISED, REAFFIRMEI,
OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A ONE-TIME
EXTENSION OF TWO YEARS WILL BE ADDED TO THIS REVIEW CYCLE. THIS
PUBLICATION WILL NO LONGER BE IN EFFECT FIVE YEARS AFTER ITS PURLI
CATION DATE AS AN OPERATIVE AP] STANDARD OR, WHERE AN EXTENSION
HAS BEEN GRANTED, UPON REPUBLICATION. STATUS OF THIS PURLICATION
CAN BE ASCERTAINED FROM THE AUTHORING PRONUCTION NEPARTMENT
(TELEPHONE 214-748.3841). A CATALOG OF API PUBLICATIONS AND MATERIALS
IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY AMERICAN PETRO-
LEUM INSTITUTE, 1220 I. ST, N. W., WASHINGTON, D. C. 20005 (TELEPHONE
202-682-8375).
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K142, Laberatory Evobuntion of Surface Active Agents For Well stimulation K

RECOMMENDED PRACTICES FOR LABORATORY TESTING
OF SURFACE ACTIVE AGENTS FOR WELL STIMULATION

SCOPE

A. Surface aclive agents are frequently added
to treating fluids for sttmulation of oil, gas, and
injection wells to perform one or more of the
following functions:

L. prevent or nunimize emulsification  of
treating fluid with formation fluid,
2. reduce water saturation,

3. alter wettability,

4. suspend fine particles dislodged by the
treatment for removal or redistribution, and

5. stabilize foam or emulsion in the treating
fluad.

B. This diversity of function has resulted in
the availability of a large number of products
for use in petroleum production operations.
Testing of surface active agents as described

herein is primarily for qualitative comparison of
performance and for general screening related to
preceding Paragraph A, items 1-4. Procedures
are given for the following:

1. emulsion and sludge tests,

2. measurement of fluid flow through cores,
3. measurement of interfacial tension, and
4, measurement of wettability.

C. Since chemical activity of a surface active
agent (surfaclant) depends on its chemical
environment, pressure, temperature, and tlime,
the user is advised to test the surface active
agent in the presence of all additives ta be used
in a field treatment at their appropriate concen-
tration. Production batch and shelf life may
effect variations in  surface active agents’
properties, so that in many cases even these
items must be considered in evaluating a surface
active agent.

SECTION 1
EMULSION TESTS FOR CHARACTERIZATION OF SURFACE
ACTIVE AGENTS IN ACID, BRINE, OR OIL

USE AND PURPOSE OF EMULSION
TESTS

I. The purpose of the emulsion test is to
indicate the tendency of a surface active agent
to increase or decrease the emulsification of a
particular cil-brine or acid-oil system. These
tests are designed to indicate the tendency of a
systemn to emulsify but do not determine whether
emulsification actually occurs or persists during
well stimulation operations. Since the stability
of emulsions can be enhanced by the presence of
finely divided solids often created in well
stimulation processes, all testing of surface
active agents includes use of finely divided
particles as a component,

EQUIPMENT AND MATERIALS

2. The equipment and rmaterials for emulsion
testing include the following:

a. High speed stirrer (mixer) [Hamiiton-
Beach Model 936, or equivalent, with stand-
ard disc head or Sargent-Welch agitator
5-76695].

b. 400 ml tall form heakers for mixing.*

¢. 100 ml graduated cylinders.*

d. Stopwalch or timer.
e. Syringes one milliliter, graduated.”

f. Acid solution containing corrosion inhibi-
tor and other additives.

g. Crude oil.
h. Surface active agent, demulsifier.

i. Formation cores, when available, or silica
flour (approximately 85-95% passing a 325-
mesh sieve analysis) and bentonite (Wyoming
sodium bentonite, cement-type, untreated).

PROCEDURE
Sandstone Acidizing Tests

3. Prepare partially spent acid by rencting
two liters of acid with one liter of formation
sand. The acid solution should contain 3 weight
percent hydrofluoric acid (HF), 12 weight per-
cent hydrochloric acid {HCI), the recommmended
concentration of corrosien inhibitor, and any
other additives to be evaluated in'the actual
treatment. If formation sand is unavailable, use
one liter of a 50 weight percent silica flour — 50
weight percent bentonite mixture to spend the
acid and provide solids content. Allow acid

*Note: Use plastic containers for solutions that contain hydroflucric acid.
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solution to remain in contact with schds for at
least 29 hours.*

4. Decant spent acid solution and store in
plastic container for testing.

6. [hsperse 25 grams of pulverized formation
fines or 2.5 grams of a 50 weight percent silica
flour — 50 weight percent bentonite mixture in
25 ml of spent acid.

6. Add 75 ml of crude oil to this spent acid
solution. Emulsify the solution with mixer at
14,00¢ to 18,000 rpm for 30 seconds. Pour
emulsion immediately into 100 ml graduated
cvlinder and record volume of water breakout at
15 minutes, 1 hour, and 24 hours. Tests are
usually conducted at ambient laboratory temper-
ature.

7. Repeat procedures in Pars. 5 and 6 omit-
ting the demulsifier for control.

Carbonate Acidizing Test—Live Acid Test

B. Use an acid solution which includes all the
additives in the same concentration as pre-
seribed for the field treatment. It may be
necessary to run a series of screening fests to
select the most effective non-emulsifying system.
[isperse 2.5 grams of a 90 weight percent silica
flour—10 weight percent bentonite mixture in 50
.nl of acid solution.

9. Add 50 ml of crude o¢il to the acid
dispersion. Emulsify the sclution with the mixer
at 14,000 to 18,000 rpm for 30 seconds. Pour
emaulsionn immediately into 100 ml graduated
cylinder and record volume of water breakout at
elapsed time intervals indicated in Figure 1
(refer to Par. 15). Tests are usually conducted at
ambient laboratory temperature,

10. Repeat steps in Pars. 8 and 9 omitting the
demulsifier for test control.

11. Repeat preparation of test solution in Par.
8 but use 25 ml of the acid dispersion with 75 ml
of crude oil in the test described in Pars. 9 and
10.

Carbonate Acidizing 1'est—Spent Acid Test

12, Spend the acid solution containing all
additives except demulsifier on an excess of
crushed formation rock. Spending shouid be
complete in 24 hours. If time imposes lirnita-
tions, allow the acid to contact formation solids
until effervescence ceases. Gently swirl the
mixture to disperse fines; decant the acid with
suspended fines into another container for
testing.

13. If no formation rock is available, prepare
a synthetic spent acid solution from reagent

grade calcium chloride and water at a coneen-
tration equivalent to the chloride concentration
in live acid. The solution should contain all
other additives to be used for field treatment,
each at its recommended concentration. Adjust
the pH to a value between 1 and 5 using
hydrochlorie acid. If an acid solution other than
hydrochleric acid is simulated, use the appropn-
ate calcium salt. Disperse 2.5 grams of a 90
weight percent silica flour — 10 weight percent
bentonite mixture in 50 ml of acid sclutien.

14. Prepare the emulsion with spent acid as
described in Pars. 9 through 11 and record data.

REPORTING TEST RESULTS

15. Data should be recorded on the form
shown in PFigure 1. Hesults are reported as
volume percent of original agueocus phase such
that 100 percent represents complete water
breakout. In addition to recording the degree of
water breakout, include information in the
remarks coclumn, such as, volume of sediment
layer, quality of the interface (e.g., sharp,
diffuse), and whether the oil adheres io sides of
the cylinder in the water layer.

16. An optional but valuable record can be
obtained by taking color photographs of the
emulsion system at the completion of the test
period,

ACID SLUDGE TEST

17. Some crude oils in contact with aad yield
precipitates referred to as sludpges, even though
the system may not exhibit emulsien tendency.
The test described in Pars. 1821 is a useful
procedure to demonstrate the tendency of sludge
to form at laboratory conditions. Whether or not
the tendency exists at field conditions or
whether the anti-sludge agent performs satisfac-
torily under those conditions may not be
determined by this method.

Fguipment and Materinls

18, The following eguipment and rnaterials
are required for the acid sludge test:

a. Surface active agent, acid sludge preven-
tive agent,

b. Acid solution containing cerresion inhihi-
tor and all additives except sludge preventive
surface active agent.

c. Crude oil.
d. Water bath, temperature controlled.

e. Bottles with screw caps.*

*Note; Use plastic containers for solutions that contain hydrofluoric acid.
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