[‘Iw Designation: D 5854 — 96 (Reapproved 2000) An American National Standard

<’

INTERNATIONAL

II) Designation: MPMS Chapter 8.3
Standard Practice for
Mixing and Handling of Liquid Samples of Petroleum and
Petroleum Products *
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1. Scope Volatility Measuremerit

1.1 This practice covers the handling, mixing, and condi- 2-2 APl Documentst
tioning procedures that are required to ensure that a represen-Manual of Petroleum Measurement Standards, Chapter
tative sample of the liquid petroleum or petroleum product is _ 10, Sediment and Water (all sections)
delivered from the primary sample container/receiver into the Publication 2003, Protection Against Ignition Arising Out of
analytical test apparatus or into intermediate containers. Static, Lighting, and Stray Currents

1.2 Annex A2 covers acceptance test criteria for power qullcatlon 2026, nge Descent onto Floating Roof of Tanks
mixer and sample container combinations, while Annex A3 and _ in Petroleum Service _ _
Annex A4 detail acceptance tests for mixing systems. Appen- Publication 2217, Guideline for Confined Space Work in the
dix X1 is a guide for selecting sample containers. Petroleum Industry _

1.3 For sampling procedures, refer to Practices D 4057 and 2-3 Department of Transportatio: _
D 4177. Practice D 5842 covers sampling and handling of light Code of Federal Regulations, Title 49, Section 173
fuels for volatility measurement. 2.4 Occupational Safety and Health Standafs:

1.4 This standard does not purport to address all of the 29 Code of Federal Regulations, Subparagraph Z, *Toxic
safety concerns, if any, associated with its use. It is the and Hazardous Substance”, Section 1910.1000 and fol-

responsibility of the user of this standard to establish appro-  owing.
priate safety and health practices and determine the applica-3

bility of regulatory limitations prior to use. ' Termln.ollo.gy . i
3.1 Definitions of Terms Specific to This Standard:

2. Referenced Documents 3.1.1 intermediate containerthe vessel into which all or
2.1 ASTM Standards: part of the sample from a primary container/receiver is
D 2892 Test Method for Distillation of Crude Petroleum transferred for transport, storage, or ease of handling.

(15-Theoretical Plate Colum) 3.2 petroleurr—denotes petroleum crudes, as well as petro-
D 4057 Practice for Manual Sampling of Petroleum andléum products, normally associated with the petroleum indus-
Petroleum Products ry. _ _ _ _
D 4177 Practice for Automatic Sampling of Petroleum and 3-3 primary container/receiver-the vessel in which a
Petroleum Products sample is initially collected.
D 4306 Practice for Aviation Fuel Sample Containers for, 3-3.1 Discussior—Examples of primary sample containers
Tests Affected by Trace Contaminatfon include glass and plastic bottles, cans, and fixed and portable
D 4928 Test Method for Water in Crude Oils by Coulom- Sample receivers. _ _
etric Karl Fischer TitratioR 3.4 sampling—all the steps required to obtain a sample that

D 5842 Practice for Sampling and Handling of Fuels foriS representative of the contents of any pipe, tank, or other
vessel, and to place that sample in a container from which a

representative test specimen can be taken for analysis.

1 This practice is under the jurisdiction of ASTM Committee D-2 on Petroleum
Products and Lubricants and is the direct responsibility of Subcommittee D02.02om————————

Static Petroleum Measurement. 4 Available from the American Petroleum Institute, 1220 L St., NW, Washington,
Current edition approved Jan. 10, 1996. Published March 1996. DC 20005.
2 Annual Book of ASTM Standardgol 05.02. S Available from the Superintendent of Documents, U.S. Government Printing
3 Annual Book of ASTM Standardgol 05.03. Office, Washington, DC 20402.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3.5 test specimen-the representative sample taken from theshould also be provided.
primary or intermediate sample container for analysis. 6.2.11 Containers used with closed loop mixers may have
N multiple suction ports. As a minimum there should be one
4. Significance and Use suction port at the lowest point in the container.
4.1 Representative samples of petroleum and petroleum .3 Container Size
products are required for the determination of chemical and 3.1 A general rule is that both primary and intermediate
physical properties used to establish standard volumes, pricegpntainers should be large enough to hold the required sample
and compliance with commercial and regulatory specificationssize within 80 % of the total capacity to facilitate mixing and
The treatment of samples from the time of collection until theyto provide for thermal expansion.
are analyzed requires care and effort to maintain their compo- 6 3 2 The size of primary containers is determined from the
sitional integrity. sampling operation as described in Practices D 4057 and
5. Safety and Health Precautions D 4177. ) ) ) ,
. . 6.3.3 The size of intermediate containers should be as large
51 _In view of the pc_)tentlal hgglth and safety hazardsas practical to minimize surface tension effects with due
associated with the handling and mixing of petroleum Samplest:onsideration given to storage space requirements, shipping

only qualified personnel should be involved. r : S !
: - . ules and regulations, costs, availability, and other practical
5.2 All sample handling and mixing equipment should beconsiderationgs Y P

approved by the parties involved. All equipment should be 6.4 Container Materiai

installed, operated, and maintained in a manner to minimize 6.4.1 Sample containers are normally made of alass. metal

potential health and safety hazards. or .Ia{stic Exzrcise care in the selectio¥1 of contaiger m’aterial'

5.3 Detailed instructions and references to pertinent guide- b ' .

- : as it could affect the test results obtained from the sample.
lines are in Annex Al. : . .

Containers acceptable for samples to be tested immediately

6. Sample Containers may not be acceptable for storage of sample.
6.1 No single container type will meet requirements of all 6.4.2 Glass containers are suitable for many sample test and

petroleum sampling operations. The following are genera?torage requirements. Clear glass bottles may be examined

design and construction considerations for sample container¥iSually for cleanliness and allow for visual inspection of the
6.2 Container Configuration sample for free water or solid impurities. Some petroleum

6.2.1 Containers should drain continuously toward the outS@mples are affected by exposure to sunlight if clear glass is
let to ensure complete liquid withdrawal. used. In these cases, brown glass bottles may afford the

6.2.2 Cylindrical containers are better suited for sample§l€cessary protection.
that are to be tested for free water or sediment and water. ~ 6-4.3 Cans coated with tin must have seams that have been

6.2.3 Containers should not have internal pockets or deagoldered on the exterior surfaces with a flux of rosin cleaned in

spots. a suitable solvent. Such a flux is easily removed with gasoline,
6.2.4 Internal surfaces of containers should minimize corhereas many others are very difficult to remove. Minute
rosion, incrustation, water, and sediment clingage. traces of flux may contaminate the sample so that results

6.2.5 Container configuration should allow for the transferobtained on tests such as dielectric strength, oxidation resis-
of samples from one container to another or to the analyticdifnce, and sludge formation may be erroneous. Exercise care
apparatus while maintaining the integrity of the sample’salso to ensure that samples containing free or entrained water
composition. are not corrosive to the metal. Internally epoxy-lined tin cans

6.2.6 Containers should have an inspection cover/closurdfi@y have residual contamination and precaution should be

cap of sufficient size to facilitate filling, inspection, and taken to ensure its removal. _
cleaning. A means of installing security seals should be 6.4.4 Cans made of stainless steel with welded seams are

provided. suitable for many sampling operations. Other than ensuring the
6.2.7 Containers should allow for the preparation of acleanliness, use of these containers presents no unusual con-

homogeneous mixture of the sample while preventing the los&erms. _ _ . _

of any constituents which affect the representativeness of the 6.4.5 Plastic bottles must be of a material that is impervious

sample and the accuracy of the analytical tests. to attack from the sample. This is especially a consideration
6.2.8 Containers should be made so as to avoid contamin&hen using plastic for long term storage of certain petroleum
tion from external water or other foreign material. products. Clear plastic bottles are unsuitable for samples

6.2.9 Containers used with closed loop mixers may beensitive to light.
equipped with a discharge line inside the container which has 6.4.6 When sampling aviation fuels, Practice D 4306 should
multiple outlet ports. Another method of achieving the effect ofbe consulted for guidance on container selection. This practice
multiple discharge ports is to split the discharge stream comingives information on the types of containers that have been
from the mixing pump into two or more separate streams witffound satisfactory for tests to determine water separation,
each having its own inlet into the sample container. copper corrosion, electrical conductivity, thermal stability,
6.2.10 Containers used with closed loop mixers should béubricity, and trace metal content.
equipped with a pressure/vacuum relief valve set so as not to 6.4.7 Appendix X1 is a guide for selecting the material of
exceed the design pressure of the container. A pressure gagikich sample containers may be made. It is impossible to
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cover all petroleum sampling container requirements; therewhich meets the requirements of the parties involved.

fore, when questions arise as to a container’s suitability for a 6.8.2 Fig. 1 is an example of a label which shows the typical

given application, experience and testing should be relieihformation needed to properly identify the sample. In addition

upon. to this basic information, certain governmental agencies such
6.5 Container Closures as DOT and OSHA have additional labeling requirements with

6.5.1 For glass bottles, stoppers or screw caps made of\Which personnel involved in the handling and shipping of
material that will not deteriorate or contaminate the samplgamples must be familiar.
may be used. Care must be used when using cork stoppers.6.9 Shipping Enclosures
Situations where corks should not be used include liquids 6.9.1 Many sample containers require special shipping en-
where loss of light ends may affect the test’s results and liquid§losures before they can be transported from the point of
which are hydroscopic or which have a low water contentcollection. Regulations covering the transport of samples
specification. Rubber stoppers should never be used. should be consulted (see the Code of Federal Regulations, Title
6.5.2 Cans and plastic bottles should be closed with scre@9, Section 173).
caps made of the same material as the container. Caps should®-10 Storage and Disposal
provide a vapor tight seal. 6.10.1 Except when being transferred, samples should be

6.5.3 Screw caps for cans used to store or transport samplg&intained in a closed container in order to prevent loss of
must be protected by a disk faced with a material that will not!ght components. Samples should be protected during storage

deteriorate or contaminate the sample. Consideration of closuf@ Prevent weathering or degradation from light, heat, or other

type is important for samples where vapor loss will affect thePOtential detrimental conditions. _ o
test results. 6.10.2 There are many governmental agencies and jurisdic-

6.6 Federal Container Requirementdn addition to the tions that have regulations governing the storage and disposal

requirements listed above, any sample container that contair® pet&oleum samp:es ar;}d corétalners that C"f‘l_r;] be classﬁkl]ed éils
hazardous materials or the residue of hazardous materidpzardous materials or hazardous wastes. Those who handle

offered for shipment or transportation by air, public roadway,pe”_o_Ieum Sa”?p'es must be fam|I|_ar_ with these regulations in
addition to their own company policies and procedures.

rail, or water, or any combination thereof, must meet the
requirements set forth in applicable regulations such as DO . s
regulations in the Code cl?fIO Federal sgiegulation:s, Title 49?}' Handling and M|>f|ng ngples
Section 173. 7.1 General Considerations
6.7 Container Cleanliness
6.7.1 Sample containers must be clean and free from all, —
substances which might contaminate the material being| Sample Identification No.
sampled (such as water, dirt, lint, washing compounds, naphthg Product Name / Grade
and other solvents, soldering fluxes, acids, rust, and oil). Prior
to further use, reusable containers such as cans and bottle|
should be rinsed with a suitable solvent. Use of sludge solvents, Sampling Date and Time
to remove all traces of sediments and sludge may be necessary. Gauger
Following the solvent wash, the container should be washed
with a strong soap solution, rinsed thoroughly with tap water, | Type of Sample:

L Terminal, Station or Lease

and given a final rinse using distilled water. Dry the container All-Level Running
either by passing a current of clean warm air through the Bottom RVP
container or by placing it in a hot dust-free cabinet at 40°C Clearance Top
(104°F) or higher. When dry, stopper or cap the container Composite UML
immediately. Normally, it is not necessary to wash new Line 1—Foot
containers. Outlet Other;

6.7.2 Depending on service, receivers used in conjunction
with automatic samplers may need to be washed with solvent
between uses. In most applications, it is not desirable or =
practical to wash these receivers using soap and water a$ |_|Pipeline Batch No.
outlined above for cans and bottles. The cleanliness and
integrity of all sample containers/receivers must be verified
prior to use.

6.7.3 When sampling aviation fuel, Practice D 4306 should
be consulted for recommended cleaning procedures for con
tainers that are to be used in tests for determination of watel Lab/Job Reference
sepallr'ation, copper corrosion, electrical conductivity, thermal| n.ic & Time in Lab
stability, lubricity, and trace metal content.

6.8 Labels Technician

6.8.1 Each sample container is to have a label attached to it FIG. 1 Typical Sample Label

Type of Sample
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7.1.1 ltis preferable that analytical tests be conducted using 8.1.1 Power Mixers
test specimens which have been drawn directly from the 8.1.1.1 Power mixers fall into two general groups of inser-
primary container. However, it is recognized that all samplingtion or closed loop. Annex A2 gives the acceptance test criteria
methods do not permit this nor do requirements to transpoffior power mixers prior to use. Sample container/mixer systems
and store samples. The number of transfers using intermediat® not have to be tested individually if they are of the same
containers between the initial sampling operation and thelesign and operate within the demonstrated service range (that
analytical test should be minimized. Each use of intermediatés, water concentration, viscosity of product, and sample
containers increases the potential for loss of light hydrocarvolume).
bons, loss of water due to clingage, or inefficient mixing and 8.1.1.2 Over-mixing with power mixers may create an oil
contamination of the sample from external sources includingand water emulsion that will affect the accuracy of certain
weather. analytical tests. Power mixers may entrain air into the sample

7.1.2 Before a sample is transferred from one container tthat could affect certain analytical tests. Loss of vapor normally
another, a homogeneous mix must be created and maintainedsociated with rise in temperature may also occur which could
until the transfer is completed. affect tests results for water, RVP, and density.

7.1.3 If the sampling procedure requires that multiple 8.1.1.3Insertion Mixers— These mixers are stand-alone
samples be taken from a single tank, or in the case of maringevices that are not an integral part of a given sampling or
vessels, multiple or single samples from multiple tanks, anamixing system. These mixers can be used on a variety of
lytical tests may be performed on each sample or on different types and sizes of sample containers. Non-aerating or
composite of the various samples. When analytical tests afgigh-speed shear mixers are examples of insertion mixers.
performed on individual samples, which is the recommendedinsertion mixers may also be of a circulating loop design where
procedure, the test results are generally averaged. Dependiagsuction port is inserted into the sample container and the
on the particular application, the results may be averagedample is circulated externally by means of a pump through a
arithmetically or on a volumetrically proportional basis accord-static mixer and discharged back into the sample container
ing to the proportion of the total petroleum which the samplethrough a dispersal system. Annex A3 details the acceptance
represents. tests for insertion mixers.

7.2 Composite Samples 8.1.1.4 Closed Loop Mixers-These mixers are typically

7.2.1 A composite sample may be prepared from individualised in conjunction with an automatic pipeline sampling
samples taken from the same tank or, in the case of maringystem. The mixer may be an integral part of a stationary
vessels, all tanks that contain the same material. When sample receiver or a stand-alone unit used for portable sample
composite is required, it must consist of proportional partgeceivers. Annex A4 gives the acceptance testing for closed
from each zone if it is for a single tank. If the composite is forloop mixing systems.
multiple tanks, it must consist of proportional parts from each 8.1.2 Shaking—Shaking involves manually or mechanically
tank sampled. shaking the sample container to eliminate stratification.

7.2.2 Composites normally can be made best in the labora- 8.1.3 None (no mixing—If a sample is known to be
tory. Therefore, samples to be composited should be submittdebmogeneous, no mixing is required. Samples should not be
to the laboratory along with a list of each tank and the volumeamixed where the analytical tests to be conducted may be
represented by each sample. The method of compositingffected by air which could be induced by power mixing or
should be documented and care taken to preserve the integrishaking.
and representativeness of the composite sample. ) .

7.2.3 Making composite samples which will be tested for®- Sélection of Sample Mixing Method
both density and water or sediment content are especially 9.1 Table 1 lists the recommended mixing procedure to be
difficult; the mixing which is necessary prior to compositing used before a sample is transferred from a container. The
for the water or sediment tests can result in loss of light endslegree of mixing depends on the type of transfer being made,
which could affect results of the density test.

7.2.4 It is recommended that a portion of each individual =~ TABLE 1 Summary of Recommended Mixing Procedures
sample used in a composite be retained separately (Not cOM-ore 1 Refer to specific analytical test procedure.

posited) for retesting if necessary. Note 2— Example: Static sample removed from a storage tank; that is,

7.3 Other Mixing Protocal thief to analytical glassware, at time of sampling.

7.3.1 The guidelines herein are intended to cover most Recommended Mixing Procedure
sample handling and mixing requirements and should be used Test Purpose Power  Shaking _ None
for analytical tests unless determined to be unacceptable forz ,

e . . ample transferred from container
specific application. Density for crude and heavy fuels X
o Sediment and water X
8. Sample Mixing Methods Density for other hydrocarbons X
- o : V. X

8.1 Sample mixing methods can be divided into three G PToe" X

general categories of power mixing, shaking, and no mixing. other tests Notel1  Notel  Notel

These categories vary greatly in severity depending on the typ’“”@mg:; Itg:”;fzrr:‘;? fifcoa'rdix\}irfgﬁng
of analytical test to be conducted and the characteristics of thg) iests (vote 2) " X

sample. The following is a brief discussion of each category:
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the analytical test to be conducted and the characteristics of the9.1.3 Unless the specific procedure prohibits shaking, all

sample. General guidelines are given in 9.1.1-9.1.3. other samples should be shaken with the exception of those to
9.1.1 Power mixing is required for all crude oil samples tobe tested for vapor pressure and cloud point.

be tested for sediment and water or density. Power mixing is

also required when the sample has been transported or storediip. Keywords

either a primary or intermediate container. L i
9.1.2 No mixing is required if a crude oil sample is 10.1 crude petroleum sampling; liquid petroleum sampling;

transferred from the extracting device to the analytical tesB@mPple containers; sample handling; sample mixing; sample
device at the time of extraction. However, when such a samplBreparation; sampling validation

is stored or transported in the extracting device, mixing is

required.

ANNEXES
(Mandatory Information)

Al. ACCEPTANCE TEST CRITERIA FOR POWER MIXER AND SAMPLE CONTAINER COMBINATIONS

Al.1l Introduction average of all test specimens and total water concentration

Al1.1.1 Before a sample is transferred from one container téPias). The equations on which Table A1.1 is based are as
another, a homogeneous mix must be created and maintain&flows.
until the transfer is Comp|eted_ Various designs of power Al1.3.2 The equation for the maximum permissible variation
mixers can be used for this purpose as outlined in 8.1.1. Befor@etween test specimens (repeatability check) follows:
its use, each power mixer design and sample container com- W, = the larger of 0.05 oK osys(%) (AL.1)
bination must be tested and proven to be effective. This annex
presents the calculation of sample preparation precision, to-
gether with a sample calculation. The following annexes VNere:
outline mixing procedure acceptance testing and present re(‘Wr
ommended forms for recording the results of such testing. kt

Wi

W, max = W, min (%),
weight or volume % of individual test specimens,
2.92 (valid only for three test specimens),

A1.2 Outline of Testing g)ntgl water content, baseline + added water (%),

Al.2.1 The test for proving the effectiveness of a power ;sys = 0.064 | )°5.
mixer and sample container combination begins with placing a7 321 Another expression of Eq AL.1 is:
known amounts of water and oil in a container. Tests are then
conducted to see if analytical water test results agree with the W, max— W, min = max .05 or 2.92< 0.064(W)**  (AL.2)

known baseline water p|US the known water added without A1.3.3 To establish when the average of three test Speci-

affecting density of the total mixture by loss of light ends.  mens is acceptable or the bias is suitably small, use Eq A1.3
Al.2.2 The acceptance test requires that each mixemnd Eq Al.4.

container combination be tested under the following conditions

osys

which the system will be operated: Wy = Wy — 1.96W (AL1.3)
Al1.2.2.1 The normal low and high water content.
Al1.2.2.2 Liquids that represent the normal or extremes in

viscosity. For multi-fluid applications, two fluids should be and

tested that represent extremes in viscosities. osys
A1.2.2.3 The normal minimum and maximum expected Wayg = Wi + 196% (AL4)

sample volume.
Al1.2.3 The overall testing process is illustrated in the flow

- where:
chart, Fig. A1.1.

oM s
=

A1.3 Repeatability and Bias Calculations

A1.3.1 During each test run, three test specimens are to be
drawn for each time interval being tested. Acceptance criteria
for each test run is two-fold. First, there must be repeatability andn =3 (number of test specimens).
between the three test specimens. Second, the system must bé1.3.4 The following is a sample calculation for an accep-
shown to be effective or free of bias. Table Al.1 lists thetance test of a power mixer and sample container combination
maximum permissible differences between test specimens aghen:
well as the maximum permissible differences between the Baseline water concentration = 0.10 %,

Wavg =

n
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Determine baseline
water content

I

Determine desired
total water content

!

Add free water to achieve
desired total water

{

Determine mixing times
for specimen collection

1

Start mixer
and timer

'

Obtain test specimens at
pre-determined mixing times

'

Perform analytical tests to
? determine water content ?

of specimens

Apply
repeatability
criteria using
equation 1 or
Tb B.1, ColA

ldentify and
correct problem

?

Pass

Apply

Move to next water -4— Pass bias check Fail ——a=
concentration, test criteria using
liquid and sample volume equation 2 or
Tb B.1, Col B

FIG. Al1.1 Flow Chart of Power Mixer and Sample Container Acceptance Test

Total water concentrationy, = 1.00 % (0.10 % baseline allowable difference =0.19.

water plus 0.90 % added water), and ( b) Because 0.09= .19, the repeatability is acceptable.
Test tr;ree results of Wy =0.98 %, W,=1.05%, A1.3.4.2 Step 2-Determine if system bias is acceptable.
W; =1.07 %. (a) From Table Al1.1, Column B atj of 1.00 %, the value of

Al1.3.4.1 Step +-Determine if repeatability is acceptable 1.960syd \/3 = 0.07 %.
for the total water concentration as given in Table Al.1,

Column A. Then:
W, max —W, min) = Table Al1.1, Column A 1.960sys 1.960sys
S/v;— W, = 1.07 ) 0.98 = 0.09 Wem =g = Wawg= Wi + =173 (1.00-.07) (ALS)

(a) From Table A1.1, Column A and line 1.00 % the maximum
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TABLE Al.1 Maximum Permissible Difference Between Test (b) Because 0.93= 1.03= 1.07, the bias is acceptable.

Specimens and Maximum Permissible Difference Between the - .

Average of All Test Specimens and Total Water Concentration Al1.3.4.3 Step 3-If repeatability and_ system bias _are. ac-
(Based on Three Test Specimens) ceptable, test next water concentration, another liquid, or

Note 1—Values in Column A are calculated from the larger of 0.05%Samp|,e vo!ume. If repeatability or system bias is not accept-
or 2.92x 0.064 {V) °5 Values in Column B are calculated from the a@ble, identify and correct the problem and then proceed with

larger of 0.05 % or 1.96& 0.064 () % \/3 . Values ofWw, not shown  re-testing.
in the table may be obtained by interpolation.

Note 2—In developing this practice, the working group found that data
available to make reasonable estimates of the expected variability between
multiple test specimens during a single test run and the overall efficiency
of the system to be limited. Eq A1.1 and Eq A1.2 have been derived from
the available data. It is felt that the data is sufficient to provide a
reasonable guideline for the industry at this time. It is hoped that by the
publication of this practice and industry’s use of test report sheets as
shown in Attachments A and B that the data base can be expanded for
possible refinement of these equations in future revisions.

Column A Column B
Repeatability Check Bias Check
Total Water Maximum Permissible
Concentration Maximum Permissible Difference Between
(W) (%) Difference Between Average of all Test

Test Specimens (%) Specimens and Total Water
Concentration (%)

0.10 .06 .05
0.15 .07 .05
0.20 .08 .05
0.25 .09 .05
0.50 13 .05
1.00 .19 .07
1.50 .23 .09
2.00 .27 .10
2.50 .29 A1
3.00 .32 13
3.50 .35 .14
4.00 .37 .14
4.50 .40 .15
5.00 42 .16

0.98+ 1.05+ 1.07

= . = (1.00+ .07) = 0.93

A2. ACCEPTANCE TEST FOR INSERTION MIXERS

A2.1 Introduction A2.1.3 It is recommended that forms such as Fig. A2.1 or

A2.1.1 The ability of each mixer to create a homogeneougig' A2.2 be completed and maintained on file for each test
o conducted.

mixture in a given sample container must be evaluated beforé
it is used. In the case of insertion mixers, each mixer must bﬁ\z 2 Baseline Water Determination

reevaluated for any change in type of petroleum liquid, volume . .
in the sample container, type of sample container, change in A2.2.1 Weigh an empty sample container to the nearest 0.01

mixing conditions such as mixing speed or mixing time and?: Fill the container to the selepted level with petroleum liquid.
increase in free water level The petroleum liquid used in the acceptance tests should
i : i contain no free water.

A2.1.2 The following test procedure is based on Test a2 22 |mmerse the mixer head or suction port into the
Method D 4928, the Karl Fischer coulometric mass method fobetroleum liquid to a point about 1 to 2 mi46in.) above the
determining water content. Other water test methods argottom of the container and mix the petroleum liquid at the
acceptable. The volume of test specimen will therefore need tgpeed and for the duration expected to be used in normal
be adjusted accordingly, if the centrifuge or distillation meth-operation. Suggested mixing time for variable speed mixers is
ods are used. Regardless of the test method used for waterinto 5 min at the manufacturer's suggested speed. The
the acceptance test, it is recommended that the acceptance testgested mixing time for constant speed circulation mixers is
results be validated using the water test method normally usesl min. (For analytical tests using volumetrics, non-aerating
to determine water content. shear mixers should be used.)
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Date Location Technician Test No.
Mixer Product Sample Container
Speed Mixing Time Ice Bath Required

Position of Mixer Head, Suction/Discharge Pbrts

Test Conditions: 3 Low Water Level O Low Viscosity Liquid O Low Sample Volume
[} High Water Level 3 High Viscosity Liquid O High Sample Volume

I Baseline Water Content of Petroleum Liquid

Weight of Test
Test Specimen Specimen (g) ug Water (ug/g) X 10000
1
2
3
Average Baseline Water, % Mass (a)
II.  Calculated % Water in Sample
Wt. of Sample Container & Petroleum Liqguid m g
Wt. of Empty Container ) g
Wt. of Petroleum Liquid (1) — (2) 3) g
Wt. of Water Added ) g
Total Wt. of Sample (3) + 4) (&) g
Wt. of Baseline Water [(3) X (a)]/100 6) g
Wt. of Water Added (4) @) g
Total Wt. of Water Present (6) + (7) ®) g
Calculated % Water = % X 100 % Mass (W,)
III.  Test Runs
Weight of Test
Test Specimen (W) Specimen (g) ug Water (pg/g) X 10000

1
2
3

Average Baseline plus Known Water, % Mass (Wavg )

FIG. A2.1 Acceptance Test Data Sheet for Insertion Mixers (Gravimetrically Using Coulometric Karl Fischer)

A2.2.3 Immediately after mixing, determine the water con- A2.3.3 Calculate the percent mass of water in the sample
tent based on three test specimens. Calculate the average watentainer giving consideration to:

content to the nearest 0.01 %. A2.3.3.1 Baseline water found in A2.2 and
A2.3.3.2 Weight of water added in A2.3.2.
A2.3 Test for Known Water Level A2.3.4 Let the sample container set undisturbed for 15 min
A2.3.1 Weigh the petroleum liquid and container. after adding the water, then, immerse the mixer at the same

A2.3.2 Knowing the weight and baseline water content ofpoint and level as in A2.2.2. Mix the sample at the same speed
the petroleum liquid, add enough water to increase the wateand duration used in A2.2.2. Exercise care to prevent a rise in
content of thedry petroleum liquid to the preselected concen-temperature that would cause liquid or foam to boil from the
tration. To add water to sample volumes less than 1 L, use sample container. To prevent a boil-over, it may be necessary to
syringe. It is preferable to use a needle that will reach to thglace the sample container in an ice bath.
bottom of the container. The needle should be wiped free of A2.3.5 If in actual practice test specimens will be drawn
water or petroleum liquid before each weighing. A beaker mayrom the container before the mixer is turned off or slowed
be used to add water to sample containers larger than 1 gt. down, then test specimens should be drawn in this manner
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IV. Analysis

IA

(W, max — W min) = k osys; —
W, max W, min Tb B-1, Col A @W,

Yes No

(Circle one)

IA

1.96 ogsys 1.96 osys
v R vl

(- = + + =(_+ )
W, Tb B-1, Col B @W, 3 W, Tb B-1, Col B @W,
Yes No = =
(Circle one)

For a system to pass the acceptance test, the answer to both questions must be YES.

Remarks:

FIG. A2.1 (continued)

during the proving test. acceptance test must be repeated on fresh portions of petroleum
A2.3.6 If in actual practice test specimens will be drawnliquid and water in a clean sample container while changing the
from the container after the mixer is turned off and the mixerpower, mixing time, the height of the mixer head or suction/
is removed from the container, test specimens should then hfischarge ports, or a combination thereof, until the chosen
drawn using the same elapsed time as it takes to draw tegbnditions result in a mixture that yields repeatable results
specimens or transfer sample from the container in actualithin an acceptable time. These conditions of power, mixing
practice. time, and depth of mixer head or suction/discharge ports
A2.4 Analysis of Results should then be usc_ed for all subsequentn mi_xing operlations for
. . . . that sample container and petroleum liquid. Experience has
A2.4.1 The mixer, position of the mixer head, or SUCtlon/shown that if agreement has not been obtained after 20 min of

discharge ports, and mixing time are adequate when perfor-

mance has been demonstrated in accordance with Eq A1.1 aﬁgntmuous mixing (for most hydrocarbons) with the mixer

Eq AL.2 in Annex Al running, additional mixing time is normally of no value. A
A2.4.2 If acceptable results have not been obtained, thghange in one of the other conditions is then necessary.
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Date Location Technician Test No.
Mixer Product Sample Container
Speed Mixing Time Ice Bath Required

Position of Mixer Head, Suction/Discharge Ports

Water Analysis [ Karl Fischer O Distillation O Centrifuge
Test Conditions: [ Low Water Level 3 Low Viscosity Liquid 3 Low Sample Volume
(3 High Water Level 3 High Viscosity Liquid 0 High Sample Volume

L Baseline Water Content of Petroleum Liquid
Test Specimen Test Results
1
2
3
Average Baseline Water, % Vol (a)

II. Calculated % Water in Sample

Vol. of Petroleum Liquid n
Vol. of Water Added 2)
Total Vol. of Sample (1) + (2) 3)
Vol. of Baseline Water [(1) X (a)]/100 €))
Vol. of Water Added (2) 5)
Total Vol. of Water Present (4) + (5) ©6)
Calculated % Water = % X 100 % Vol (W)
III. Test Runs

1

2

3

Average Baseline plus Known Water, % Mass W)

FIG. A2.2 Acceptance Test Data Sheet for Insertion Mixers (Volumetrically Using Coulometric Karl Fischer, Distillation or Centrifuge)

10
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ul

IV.  Analysis

(W, max — W min) = k osys; - =
W, max W, min Tb B-1, ColA @W,

Yes No =

(Circle one)
(Wk 196 osys> =w, = <Wk n 1.96 a’sys) '

V3 ¢ V3 )

[ ) = + + = (__ + )

w, Tb B-1, Col B @W, 3 W, Tb B-1, Col B @W,
Yes No = <

(Circle one)

For a system to pass the acceptance test, the answer to both questions must be YES.

Remarks:
FIG. A2.2 (continued)
A3. ACCEPTANCE TEST FOR CLOSED LOOP MIXING SYSTEMS
A3.1 Introduction baseline water content to the nearest 0.01 %.

A3.1.1 Closed loop mixers are normally designed for onlya3 3 Test for Known Water Content

one type and configuration of sample receiver and they operate 63'3'1 Using a beaker and balance, weigh in the appropriate

at a constant flow rate. These systems need to be evaluated %antities of oil and water to produce the desired volume and
installation and reevaluated with changes in petroleum ”qmd\'c/]vater content in the sam Iepreceiver A composite weidh-in
increase in free water concentration, or minimum and maxi- P j P 9

mum sample volume. However, if more than one type am}ally is shown in Fig. A2.2. If formation water is used, the
sediment and salt content must be determined.

configuration of sample receiver is used with a given mixer, A3.3.2 If the predetermined quantity of oil has been utilized

evaluations will need to be made for each configuration. in A3.2, baseline water determination, and the test specimen
A3.1.2 The following test procedure is based on Test i ! P

. ; extraction weights have been accounted for, then only the
Methoq D4928, the Karl Fl_scher coulometric mass method fo ater portion need be added for this test.
determining water content; however, other water test methods A3.3.3 Calculate the mass % water in the sample receiver
are acceptable. The size of the test specimen specified WiL|J e

. . . . sing the composite testing worksheet shown as Fig. A3.2. Lo
therefore need to be adjusted accordingly if the centrifuge e gata from 23 22 and A93 3.1: then calculate thegmass % O%
distillation methods are used. Regardless of the test meth o B

. o ater.
used for water in the acceptance test, it is recommended thatA3.3.4 After adding water to the sample receiver, let it sit

tmhztﬁggenp;?rggﬁytizteéetsougsétgfm\i/r?gdviigr L(’;'rr:,?ert:e water tet?ﬁdistu_rbed _fc_)r 15 min before mixing. After 5 min of mixing,
. N and while mixing, draw three test specimens and test for mass
/A3.1.3 Itis recommended that forms such as Fig. A3.1 Oly; ot \yater. At intervals of 5 min, continue to draw sets of three
Fig. A3.2 be completed and maintained on file for each tesfoq¢ specimens for a total of 15 min mixing time.
conducted. A3.3.5 Most closed loop mixing systems either do not have
septums through which test specimens can be drawn or operate
at a high enough pressure that use of septums may be unsafe.
A3.2.1 Place the predetermined volume of test liquid in theln these cases, it is recommended that the test specimen
sample container. The test liquid should contain no free watedraw-off valve be equipped with a short pieceafin. (about
A3.2.2 Align valves on the sample receiver with the circu-6 mm) stainless steel tubing on which a short piece of plastic
lation pump and begin mixing. After 5 min and while the mixer tubing has been slipped over the open end. The open end of the
is running, draw three test specimens. Calculate the averaggastic tubing is placed in a clean container. Once flow is

A3.2 Baseline Water Determination

11
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Date Location Technician Test No.

Manufacturer Mixer Model Sample Receiver Model

GPM Running Press In-Line Static Mixer

Test Conditions: O Low Water Level O Low Viscosity Liquid O Low Sample Volume
3 High Water Level O High Viscosity Liquid O High Sample Volume

1. % Sediment in Test Water

Wt. of Beaker and Sediment after Test (a) g
Wt. of Empty Beaker (b) g
Wt. of Sediment (a) — (b) (c) g
Wt. of Test Water Used (d) g
% Mass Sediment [(c)/(d)] X 100 (e) %
II. Weight of Petroleum Liquid Placed in Sample Receiver
Pour Beaker Full Wt. (g) Beaker Empty Wt. (g) Net (g)
1
2
3
4
5
6 -
Total Weight (f) g
III. Baseline Water Content of Petroleum Liquid
Test Specimen Weight of Test Specimen (g) ng Water 9% Mass (ug/g) X 10000
1
2
3

Average Baseline Water, % Mass (h)

IV. Calculated % Water in Sample

Wt. of Petroleum Liquid (f) o - g
Wt. of Water and Sediment Added @ g
Wt. of Sediment Added [(2) X (e)]/100 (€) I
Wt. of Water Added (2) — (3) @ g
Total Wt. of Sample (1) + (3) + (4) G g
Wt. of Baseline Water [(1) X (h)]/100 © __ g
Wt. of Water Added (4) a g
Total Wt. of Water Present (6) + (7) @ - g
Calculated % Water = % X 100 % Mass(W)

FIG. A3.1 Acceptance Test Data Sheet for Closed Loop Mixing Systems (Gravimetrically Using Coulometric Karl Fischer)

12
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V. Test Runs
Test Specimen (W) Weight of Test Specimen (g) ng Water % Mass (ug/g) X 10000

W =

Average Baseline plus Known Water, % Mass (meg)

VI. Analysis

(W, max — W min) = k osys; + + - =
W, — max W, — min Tb B-1, Col A @W,

Yes No <

(Circle one)

. 1. S
(Wk 196 o"sys) =w = (Wk n 96 mys) .
V3 ¢ V3 )

[ ) =< = (__ + )

w, TbB.1, Col B @W, 3 w, Tb B-1, Col B @W,
Yes No = =

(Circle one)

For a system to pass the acceptance test, the answer to both questions must be YES.

Remarks:

FIG. A3.1 (continued)

established and the tubing displaced, the syringes can be filledin are effective. Normally, additional mixing is of no value
through a hole that has been punched in the plastic tubing witand often produces diminishing results due to a reduction in
the syringe needle. The sample in the one quart jar must theyiscosity from an increase in temperature. In these situations,
be returned to the sample container. consideration has to be given to changing the flow rate, in-line
static mixer, configuration of sample receiver suction or
discharge, or a combination thereof, until the chosen conditions

A3.4.1 The system and mixing time are adequate wheRagy|tin a mixture that yields the required agreement within an
repeatability and accuracy has been demonstrated in accoo{i:ceptable time.

dance with Eq Al1.1 and Eq Al1.2 of Annex Al.
A3.4.2 Experience has shown that mixing times of 5 to 20

A3.4 Analysis of Results

13



Ay D 5854

Date Location Technician Test No.

Manufacturer Mixer Model Sample Receiver Model

GPM Running Pressure In-Line Static Mixer

Water Analysis: [0 Karl Fisher 1 Distillation 3 Centrifuse

Test Conditions: (0 Low Water Level O Low Viscosity Liquid O Low Sample Volume
0 High Water Level O High Viscosity Liquid 3 High Sample Volume

I % Sediment in Test Water

Wt. of Beaker and Sediment after Test (a) g
Wt. of Empty Beaker (b) g
Wt. of Sediment (a) — (b) (©) g
Wt. of Test Water Used (d) g
% Mass Sediment [(c)/(d)] X 100 (e) % Mass
% Vol. Sediment [((e) X Sp. Gty. Test Liquid)/2] ® 9% Vol.
II.  Volume of Petroleum Liquid Placed in Sample Receiver
Pour Beaker Volume
1
2
3
4
5
6
Total Vol. (g)
III. Baseline Water Content of Petroleum Liquid
Test Specimen Test Results
1
2
3
Average Baseline Water, % Vol. (h)
IV. Calculated % Water in Sample
Vol. of Petroleum Liquid (g) H
Vol. of Water & Sediment Added 2)
Vol. of Sediment Added [(2) X (£)]/100 (3) I
Vol. of Water Added (2) — (3) 4
Total Vol. of Sample (1) + (3) + (4) (5)
Vol. of Baseline Water [(1) X (h)]/100 6)
Vol. of Water Added (4) 7
Total Vol. of Water Present (6) + (7) ®)
Calculated % Water = % X 100 % Vol. (W)

FIG. A3.2 Acceptance Test Data Sheet for Closed Loop Mixing Systems (Gravimetrically Using Coulometric Karl Fischer)

14
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V.  Test Runs
Test Specimen Test Results

O

4
Average Baseline plus Known Water, % Vol. (W)

avg

VI. Analysis

(W, max — W, min) = k ogsys; + + - =
W, max W, min Tb B-1, Col A @W,

Yes No =

(Circle one)
(Wk _ 196 Usys) =w = (Wk + 1.96 asys) ;

V3 £ V3

- )= =(_+ )

W, Tb B-1, Col B @W, 3 W, TbB-1,Col B @ W,
Yes No = =

(Circle one)

For a system to pass the acceptance test, the answer to both questions must be YES.

Remarks:

FIG. A3.2 (continued)

A4. ACCEPTANCE TEST FOR SEDIMENTS

A4.1 The procedure outlined in Annex A2 and Annex A3,
while intended to show the effectiveness of mixers in the
presence of water, are equally effective for sediments.

APPENDIX
(Nonmandatory Information)

X1. GUIDE FOR SELECTING SAMPLE CONTAINER

X1.1 Tables X1.1-X1.4 are intended to serve as generaample containers can be made. When questions arise as to a
guidelines in selecting the material from which sample con-container’s suitability for a given application, experience and
tainers may be constructed. It is impossible to cover alkesting should be relied upon.
petroleum sampling requirements and materials from which

15
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TABLE X1.1 Summary of Container Materials for Crude Oils

Note 1—The containers listed in this summary should not be used without consulting the appropriate paragraphs of this practice for detail advice.
Note 2— Where REUSE is indicated, containers should be cleaned in accordance with 8.3.6.6 prior to reuse.
Note 3—Legend:

NR = not recommended

NP = not practical

P = preferred

S = suitable

Type of Analysis

Hydro- .
Neutrali-
Density Chloride garb_on zation Polur Salt S and W Sulfur Trace vapor Viscosity
Distribu- Point Metals Pressure
] Number
tion
Hard borosilicate glass
Immediate use S P NP P S S S P P S S
Storage—6 months S P NP P S S S P P S S
Reuse S P NP P S S S P S S S
Stainless Steel
Immediate use S S S S S S S S S S S
Storage—6 months S S S S S S S S S S S
Reuse S S S S S S S S S S S
Epoxy-lined steel
Immediate use P S S S S S P S S S S
Storage—6 months P S S S S S P S S S S
Reuse S S S S S S S S S S S
Tin-plated soldered steel
(Superclean only)
Immediate use S S S S S S S S NR S S
Storage—6 months NR NR NR NR NR NR NR NR NR NR NR
Reuse NR NR NR NR NR NR NR NR NR NR NR
Polytetrafluoroethylene,
Perfluoroalkoxy or
Fluorinated ethylene
propylene
Immediate use S S NP S S S S S P S S
Storage—6 months NR NR NP NR NR NR NR NR NR NR NR
Reuse S S NP S S S S S S S S
High-density linear poly-
ethylene
Immediate use S S NP S S S S S P S S
Storage—6 months NR NR NP NR NR NR NR NR NR NR NR
Reuse NR NR NP NR NR NR NR NR NR NR NR

16
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TABLE X1.2 Summary of Container Material for Gasolines

Note 1—The containers listed in this summary should not be used without consulting the appropriate paragraphs of this practice for detail advice.
Note 2—Where REUSE is indicated, containers should be cleaned in accordance with 8.3.6.6 prior to reuse.
Note 3—Legend:

NR = not recommended

NP = not practical

P = preferred

S = suitable

Type of Analysis

Corrosion Density Distillation Lead Octane Oxygenates Vapor Pres-
sure
Hard borosilicate glass
Immediate use S S S S S S S
Storage—6 months S S S S S S S
Reuse S S S S S S S
Stainless Steel
Immediate use S S S S S S S
Storage—6 months S S S S S S S
Reuse S S S S S S S
Epoxy-lined steel
Immediate use S S S S S S S
Storage—6 months S S S S S S S
Reuse S S S S S S S
Tin-plated soldered steel
(Superclean only)
Immediate use NR S S NR S S S
Storage—6 months NR S S NR S S S
Reuse NR S S NR S S S
Polytetrafluoroethylene,
Perfluoroalkoxy or Fluorinated
ethylene propylene
Immediate use NR NR NR NR NR NR NR
Storage—6 months NR NR NR NR NR NR NR
Reuse NR NR NR NR NR NR NR
High-density linear polyethylene
Immediate use NR NR NR NR NR NR NR
Storage—6 months NR NR NR NR NR NR NR
Reuse NR NR NR NR NR NR NR

17
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TABLE X1.3 Summary of Container Material for Kerosine

Note 1—The containers listed in this summary should not be used without consulting the appropriate paragraphs of this practice for detail advice.
Note 2—Where REUSE is indicated, containers should be cleaned in accordance with 8.3.6.6 prior to reuse.
Note 3—Legend:

NR = not recommended

NP = not practical

P = preferred

S = suitable

Type of Analysis

Color Density Distillation Flash Point Freezing Haze Particulate Water Water
Point Content Separation
Hard borosilicate glass
Immediate use P S S S S S S S S
Storage—6 months P S S S S S S S S
Reuse P S S S S S S S S
Stainless Steel
Immediate use S S S S S NP S S S
Storage—6 months S S S S S NP S S S
Reuse S S S S S NP S S S
Epoxy-lined steel
Immediate use S P S S S NP S P P
Storage—6 months S P S S S NP S P P
Reuse S P S S S NP S S S
Tin-plated soldered steel (Su-
perclean only)
Immediate use NR S S S S NP NR NR NR
Storage—6 months NR S NR S S NP NR NR NR
Reuse NR S NR S S NP NR NR NR
Polytetrafluoroethylene,
Perfluoroalkoxy or Fluori-
nated ethylene
propylene
Immediate use NR S S S S NP S S S
Storage—6 months NR NR NR NR NR NP NR NR NR
Reuse NR NR NR NR NR NP NR NR NR
High-density linear polyeth yl-
ene
Immediate use NR S S S S NP S S S
Storage—6 months NR NR NR NR NR NP NR NR NR
Reuse NR NR NR NR NR NP NR NR NR

18
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TABLE X1.4 Summary of Container Materials for Fuel Oils (Numbers 2, 4, 5, and 6)

Note 1—The containers listed in this summary should not be used without consulting the appropriate paragraphs of this practice for detail advice.
Note 2—Where REUSE is indicated, containers should be cleaned in accordance with 8.3.6.6 prior to reuse.
Note 3—Legend:

NR = not recommended

NP = not practical

P = preferred

S = suitable

Type of Analysis

Cetane Cloud Color Density Distillation Flash Haze Pour Point  Sulfur Water Viscosity
Point Point Content Content
Hard borosilicate glass
Immediate use S S P S S S P S S S S
Storage—6 months S S P S S S P S S S S
Reuse S S P S S S P S S S S
Stainless Steel
Immediate use S S NP S S S NP S S S S
Storage—6 months S S NP S S S NP S S S S
Reuse S S NP S S S NP S S S S
Epoxy-lined steel
Immediate use S S NP P S S NP S S P P
Storage—6 months S S NP P S S NP S S P P
Reuse S S NP S S S NP S S S S
Tin-plated soldered steel
(Superclean only)
Immediate use S S NP S S S NP S NR S NR
Storage—6 months NR S NP NR NR NR NP NR NR NR NR
Reuse NR S NP NR NR NR NP NR NR NR NR
Polytetrafluoroethylene
Immediate use S NR NP S S S NP S P S S
Storage—6 months NR NR NP NR NR NR NP NR P NR NR
Reuse NR NR NP NR NR NR NP NR P NR NR
Perfluoroalkoxy or Fluori-
nated ethylene
propylene
Immediate use S S NP S S S NP S P S S
Storage—6 months S S NP S S S NP S P S S
Reuse NR NR NP NR NR NR NP NR P NR NR
High-density linear poly-
ethylene
Immediate use S NR NP S S S NP S P S S
Storage—6 months NR NR NP NR NR NR NP NR P NR NR
Reuse NR NR NP NR NR NR NP NR P NR NR

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
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responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
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