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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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tion cancels and replaces the second edition (1ISQ3500:2006), subclauses 7.1.2/Table 2,
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oduction

International Standard covers materials that are in common usage in petroleum and natural-gas drilling
. These materials are used in bulk quantities, can be purchased from multiple sources and are available

as commodity products. No single-source or limited-source products are included, nor are speciality products.

Inter
provi
and/q
utilize
requi

This

nufacturers, to
anufacturers
aterials are
S minimum
r standards.

ifferent
r at different times and to provide an adequate level of safety when the equipment:or
d in the manner and for the purposes intended. This International Standard’ provid
[ements and is not intended to inhibit anyone from purchasing or producing materials to oth

International Standard is substantially based on API Spec 13A, 16th Edition, February 1, 2004. The

purpdse of this International Standard is to provide product specifications for, barite, haematife, bentonite,
nontreated bentonite, Oil Companies' Materials Association (OCMA) gradé-bentonite, attapulgjte, sepiolite,

techrfical-grade  low-viscosity = carboxymethylcellulose = (CMC-LVT), “technical-grade

igh-viscosity

carbgxymethylcellulose (CMC-HVT), starch, low-viscosity polyanionic(gellulose, high-viscosity polyanionic

cellul

The i

pse and drilling-grade Xanthomaonas campestris.

htent of the document is to incorporate all International Standards for drilling fluid materials|into an 1ISO-

formatted document. A survey of the industry found that only~the American Petroleum Institute|(API) issued

testing procedures and specification standards for these materials.

Refe

comnittees were declared defunct, and all specifications were submitted to APl in 1983.

ence to OCMA materials has been included~in API work, as the OCMA and subsequent holding

Annex A (informative) lists the mineral impurities in barite, Annex B (informative) provides the fest precision

and Annex C (informative) details examples of calculations.
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INTERNATIONAL STANDARD ISO 13500:2008(E)

Petroleum and natural gas industries — Drilling fluid
materials — Specifications and tests

-grade bentonite, attapulgite, sepiolite, technical-grade low-viscosity,~€arboxym
LVT), technical-grade high-viscosity carboxymethylcellulose (CMC-HVT), starch,

polygnionic cellulose (PAC-LV), high-viscosity polyanionic cellulose ARAC-HV) and

Xanthomonas campestris (Xanthan gum). This International Standard is intended for the use of n
of named products.

ormative references

The following referenced documents are indispensable for"the application of this documen
nces, only the edition cited applies. For undated.‘references, the latest edition of th
docupent (including any amendments) applies.

ISO 4780, Flat pallets for intercontinental materials\handling — Principal dimensions and tolerand

ISO 10414-1:2008, Petroleum and natural “gas industries — Field testing of drilling fluids — H
base( fluids

ASTM D422, Standard Test Methodfor Particle-Size Analysis of Soils

ASTM E11, Standard Specification for Wire Cloth and Sieves for Testing Purposes

ASTM E161, Standard Specification for Precision Electroformed Sieves

ASTM E77, Standard_Test Method for Inspection and Verification of Thermometers

ASTM E177, Standard Practice for Use of the Terms Precision and Bias in ASTM Test Methods

NIST|(NBS) Monograph 150, Liquid-In-Glass Thermometry

tured for use
d bentonite,
thylcellulose
low-viscosity
drilling-grade
anufacturers

t. For dated
b referenced

eS

art 1: Water-

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
3.141

ACS reagent grade
chemicals that meet purity standards as specified by the American Chemical Society (ACS)
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3.1.2
flash side

side containing residue (“flash”) from stamping, or the side with concave indentation

3.2 Symbols and abbreviations

ACS

API
APME
ASTM
EDTA
CAS
CMC-HVT
CMC-LVT
OCMA
NBS
NIST

TC

TD

log( 1720/ 77¢)
MC
m

ma
m3
My
ms
me
mz

mg

American Chemical Society
American Petroleum Institute

Association of Plastic Manufacturers in Europe

American Society for Testing and Materials
Ethylenediaminetetraacetic acid

Chemical Abstracts Service

Carboxymethylcellulose — High-viscosity, technical-grade
Carboxymethylcellulose — Low-viscosity, technical-grade
Oil Companies' Materials Association

National Bureau of Standards

National Institute of Standards and Technology

to contain

to deliver

hydrometer correction curve intercept

yield point/plastic viscosity ratio

equivalent particle diameter immediately greater than 6 pym, determined in Equation (9

equivalent particle diameter'immediately less than 6 ym, determined in Equation (9)

equivalent spherical diameter, expressed in micrometres
calibration correction

40 times the EDTA volume, expressed in millilitres
sample eonstant

effective depth, expressed in centimetres

correction for temperature variance

hydrometer correction curve slope

sample mass, expressed in grams

residue mass, expressed in grams

mass of the 425 um sieve, expressed in grams

mass of 425 pm sieve and sample retained, expressed in grams
mass passing through a 425 ym sieve, expressed in grams

mass of the bottom receiver, expressed in grams

mass of the bottom receiver and sample content, expressed in grams

mass of sample passing through a 75 ym sieve, expressed in grams

© 1SO 2008 — All rights reserved
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R hydrometer reading
Ry average hydrometer reading at lower temperature
R, average hydrometer reading at higher temperature
Reoo viscometer dial reading at 600 r/min
R300 viscometer dial reading at 300 r/min
S sample test value
t time, expressed in minutes
total filtrate volume, expressed in millilitres
Ve filtrate volume, expressed in millilitres, collected between 7,5 min and 30\min
v, initial volume, expressed in millilitres
Vs final volume, expressed in millilitres
V3 volume EDTA used, expressed in millilitres
V4 volume of filtrate used, expressed in millilitres
Wy mass fraction residue of particles greater than 75-Jm, expressed in percent
Wo cumulative percent for point immediately greater than 6 ym
w3 cumulative percent for point immediately_less than 6 ym
Wy cumulative percent less than 6 um
wg mass fraction residue of particlesqreater than 45 ym, expressed in percent (s¢e 8.9.6)
We mass fraction moisture, expressed in percent
Wq cumulative percent finer
WAEM soluble alkaline earth'metals as calcium, expressed in milligrams per kilogram
w75 mass fraction‘of'sample passing through a 75 uym sieve, expressed in percent
Wao5 mass fraetion passing through a 425 ym sieve, expressed in percent
P sample-density, expressed in grams per millilitre
o temperature, expressed in degrees Celsius or degrees Fahrenheit
6 average temperature reading at lower temperature
6 average temperature reading at higher temperature
A apparent viscosity, expressed in centipoise
n viscosity of water, expressed in millipascal seconds
720 1,002, is the viscosity of water at 20 °C (68 °F)
Mo viscosity at desired temperature (see Table 3)
np plastic viscosity, expressed in millipascal-seconds
vy yield point, expressed in pounds per 100 ft2

© 1SO 2008 — All rights reserved 3
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4 Requirements

4.1

Quality control instructions

All quality control work shall be controlled by manufacturer's documented instructions, which include
appropriate methodology and quantitative or qualitative acceptance criteria.

4.2 Useo

4.21
calibration te

f test calibration materials in checking testing procedures

Test calibration barite and test calibration bentonite can be obtained by contacting the API1). The

t matariale ara chinnad in 2 7 8 1 (2 Aal) nlactic containar
St+HateHaSaFe-SHpPe a0+ (= gatpPraSHc-coraihRer

4.2.2 The |API office forwards the request to the designated custodian for further handling=\Phg test
calibration pfoducts are furnished with a certificate of calibration giving the established vallies™ for |each
property and|the confidence limits within which a laboratory's results shall fall.

4.2.3 The pustodian shall furnish a certificate of analysis for each sample.

4.2.4 For galibration requirements of API test calibration materials, refer to 5.2.11@nd 5.3.10.

4.2.5 API standard evaluation base clay (formerly OCMA base clay; not OCMA' grade bentonite): stogks of

API standard

evaluation base clay have been set aside and can be ordered.thfough the API.

4.3 Recornds retention

All records g
date of prepa

5 Calibration

5.1 Covenage

5.1.1 Clauge 5 covers calibration proecedures and calibration intervals for laboratory equipmenf and
reagents spdcified. For laboratory items\not listed, the manufacturer shall develop procedures where degmed
appropriate.

5.1.2 The manufacturer shall‘centrol, calibrate, verify and maintain the laboratory equipment and reagents
used in this Ipternational Standard for measuring product conformance to International Standard requirements.
5.1.3 The manufacturer-shall maintain and use laboratory equipment and reagents in a manner such that
measuremerjt uncertainty is known and meets required measurement capability.

514 The

ration.

pecified in this International Standard shall be maintdihed for a minimum of five years from the

manufacturer shall document and maintain calibration procedures, including details of labo

equipment a

atory

hd_reagent type, identification number, frequency of checks, acceptance criteria and corrgctive

action that shall be taken when results are unsatisfactory.

5.1.5 The manufacturer shall establish and document responsibility for administration of the calibration
program, and responsibility for corrective action.

5.1.6 The manufacturer shall document and maintain calibration records for laboratory equipment and
reagents; shall periodically review these records for trends, sudden shifts or other signals of approaching
malfunction; and shall identify each item with a suitable indicator or approved identification record to show
calibration status.

1) American Petroleum Institute, 1220 L Street NW, Washington, D.C. 20005-4070, USA.

© 1SO 2008 — All rights reserved
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5.2 Equipment requiring calibration

5.2.1 Volumetric glassware

Laboratory volumetric glassware used for final acceptance, including Le Chatelier flasks, pipettes, and
burettes, are usually calibrated by the supplier. Manufacturers of products to this International Standard shall
document evidence of glassware calibration prior to use. Supplier certification is acceptable. Calibration may
be checked gravimetrically. Periodic recalibration is not required.

5.2.2 Laboratory thermometers

5.2.21 The manufacturer shall calibrate all laboratory thermometers used in measuring product
confgrmance to standards against a secondary reference thermometer. The secondary reference
thermpometer shall show evidence of calibration as performed against NIST-certified master ingtruments, in
accordance with the procedures specified by ASTM E77 and NIST (NBS) Monograph 150.
5.2.2|2 Calibration — Thermometers

5.2.2|121 Place the thermometer being calibrated side by side with a secendary reference thermometer into
a constant-temperature water bath (or suitable container of 4 | or morey, filled with water, on a|counter in a
consf{ant-temperature room) and allow to equilibrate for at least 1 h.
5.2.2]2.2 Read both thermometers and record readings.
5.2.2|12.3 Repeat readings throughout at least a 1 h interval\to obtain a minimum of four readings.

5.2.2|12.4 Calculate the average and the range of readings for each thermometer. The difference between
the rginge of readings for each thermometer shall not-éxceed + 0,1 °C (+ 0,2 °F), or the smallest $cale division

on the thermometer being calibrated.

5.2.2|12.5 Calculate the average deviation “of the thermometer reading from the secondgry reference
thermpometer reading. Calculate and document the correction for each thermometer.

5.2.3| Laboratory balances

5.2.311 The manufacturer~shall calibrate the laboratory balances periodically in the rangg of use with
NIST|class P, grade 3, or better weights.

5.2.3|12 The manufacturer shall service and adjust balances whenever calibration indicates a|problem.

5.2.4| Sieves

Sievgs shall*be in accordance with ASTM E11 and ASTM E161 and have approximate dimensigns of 76 mm
(3 in){in diameter and 69 mm (2,75 in) from top of frame to wire cloth.

5.2.5 Hydrometer

5.2.51 The manufacturer shall calibrate each hydrometer with the dispersant solution used in the
sedimentation procedure.

5.2.5.2 Calibration — Hydrometer
5.2.5.2.1 Calibrate each hydrometer using the same concentration dispersant solution as is used in the test,

at temperatures spanning the anticipated test temperatures, and by reading the top rather than the bottom of
the meniscus. Calibrate each hydrometer using the procedure in 5.2.5.2.2 t0 5.2.5.2.9.

© 1SO 2008 — All rights reserved 5
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5.2.5.2.2 Prepare 1| of dispersant solution, as follows.

a) Place 125 ml+2 ml (127 g + 2 g) of dispersant solution from test procedure (7.11.1 and 7.12.2) into a 1 |
volumetric flask.

b) Dilute to the 1 000 ml mark with deionized water. Mix thoroughly.

5.2.5.2.3 Place the dispersant solution in a sedimentation cylinder. Then place the cylinder in a constant-
temperature bath. Set bath temperature to the lowest expected temperature for any actual test. Allow to reach
equilibrium +0,2°C (£ 0,4 °F). Insert the hydrometer being calibrated and wait at least 5 min for the
hydrometer and solution to reach bath temperature.

5.2.5.2.4 Take a hydrometer reading at the top of the meniscus formed by the stem and.igke a
thermometer|reading. Repeat readings at least 5 min apart so as to obtain a minimum of four readings edch.

5.25.25 Calculate the average hydrometer reading and designate as R,. Calculate-the average
temperature feading and designate as 6.

5.2.5.2.6 Repeat 5.2.5.2.3 and 5.2.5.2.4, except set bath temperature to highest expected test temperature.
Calculate thg average hydrometer and temperature readings and designate these readings as R, and 6,.

5.2.5.2.7 Calculate the hydrometer correction curve slope, M., as given in€quation (1):

M. =1000 M
(62 - 01)
where
R, is the average hydrometer reading at lower temperature;
R, s the average hydrometer reading at highet-temperature;
6; is the average temperature reading atlower temperature;
6, is the average temperature reading at higher temperature.
The temperature may be measured- in either degrees Celsius or degrees Fahrenheit, so long g3s all
measurements and calculations .are consistent in units (including subsequent use of the hydrometer in rqutine

test situationp).

5.2.5.2.8 Calculate the,Rydrometer correction curve intercept, B, as given in Equation (2):

B = (M x 04)% [ (Rqy —1)x1000] 2)

where

M, is the hydrometer correction curve slope;
0, s the average thermometer reading at the lower temperature;
R, s the average hydrometer reading at the lower temperature.

5.25.29 Record M, B, and the hydrometer serial number in a permanent calibration record and on the
data sheet used in the calculations in 7.13 and 8.13.

For hydrometer calibration, example data sheet and calculation, see Clause C.1.

6 © 1SO 2008 — All rights reserved
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5.2.6 Motor-driven, direct-indicating viscometer

5.2.6.1 The specifications for a direct-indicating viscometer are given in 1SO 10414-1 and reproduced
here for reference:

a) rotor sleeve:

— inside diameter: 36,83 mm (1,450 in),

— total length: 87,0 mm (3,425 in),

— scribed line: 58,4 mm (2,30in) above the bottom of sleeve, with two rows of 3,18 mm
(0,125 in) holes spaced 120° (2,09 rad) apart, around rotor sleeye just below
scribed line;

b) hob, closed, with flat base and tapered top:

— diameter: 34,49 mm (1,358 in),

— cylinder length: 38,0 mm (1,496 in);

c) foprsion-spring constant:

+ 386 dyne-cm/degree deflection;

d) fotor sleeve speeds:

+ high speed: 600 r/min,
+ low speed: 300 r/min.
NOTEH Other rotor speeds are available in viscometers from various manufacturers.
5.2.6{2 The manufacturer shall calibrate- each meter with 20 mPa's and 50 mPa's, certified standard

silicope fluids.

5.2.6|3 Apparatus and materials:
5.2.6/3.1 Standard thermometer, with an accuracy of + 0,1 °C (+ 0,2 °F), e.g. ASTM 90c or 9(ic grade.
5.2.6/3.2 Certified calibration fluid, of viscosity 20 mPa-s, with chart (viscosity vs. temperature).
5.2.6/3.3 Certified. calibration fluid, of viscosity 50 mPa-s, with chart (viscosity vs. temperature).
5.2.6/3.4 Magnifying glass, approximately x3 magnification.

5.2.6|4 Procedure.

5.2.6.41 Allow the viscometer and the calibration fluids to stand on counter-top a minimum of 2 h to
approach temperature equilibrium.

5.2.6.4.2 Operate viscometer without fluid a minimum of 2 min to loosen bearing and gears.

5.2.6.4.3 Clean and dry viscometer cup. Fill the viscometer cup to scribed line with 20 mPa-s calibration
fluid and place on meter stage. Raise stage until fluid level reaches the inscribed line on rotor sleeve.

5.2.6.4.4 Place thermometer into the fluid and hold or tape to the side of viscometer to prevent breakage.

5.2.6.4.5 Operate viscometer at 100 r/min setting until thermometer reading is stable to within £ 0,1 °C
(+ 0,2 °F). Record the temperature reading.

© 1SO 2008 — All rights reserved 7
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5.2.6.4.6  Using magnifying glass, take dial readings at 300 r/min and 600 r/min settings. Estimate readings
to nearest 0,5 dial unit and record.

5.2.6.4.7 Compare 300 r/min dial reading to certified viscosity at test temperature from fluid calibration
chart. Record readings and deviation from certified calibration fluid viscosity as furnished by supplier. Divide
600 r/min reading by 1,98 to obtain viscosity value at 600 r/min. Compare this value to the certified fluid.

5.2.6.4.8 Repeat5.2.6.4.1 through 5.2.6.4.7 using the 50 mPa-s fluid.

5.2.6.4.9 Compare the deviations to the values in Table 1. Tolerances shall not exceed values in Table 1.

Table 1 — Dial reading tolerances with various calibration fluids,
F-1 spring (or equivalent) in motor-driven, viscometer

Acceptable tolerance
Calibration fluid
300 r/min 600 r/min/1,98

20 mPa-s +1,5 +1,5

50 mPa-s +1,5 +1,5
5.2.7 Laboratory pressure-measuring device
5.2.71 The manufacturer shall document evidence of the laboratory pressure-measuring device
calibration prjior to use.
5.2.7.2 Calibration — Laboratory pressure-measuring device

5.2.7.21 Regarding type and accuracy, the pressure-measuring devices shall be readable to at least 2,5 %
of full-scale rpnge.

5.2.7.2.2 Pressure-measuring devices shall be ¢alibrated to maintain + 2,5 % accuracy of full-scale rangge.

5.2.7.2.3 Regarding usable range, the pressure measurements shall be made at not less than 25 % nor
more than 78 % of the full-pressure span-of-pressure gauges.

5.2.7.24 Pressure-measuring devices shall be calibrated annually with a master pressure-meaguring

device or a dead-weight tester at-atleast three equidistant points of full scale (excluding zero and full scgle as
required poirfts of calibration).

5.2.8 Mixer

EXAMPLE Multimix&€r® Model 9B 2) with 9B29X impeller blades, or equivalent, mounted flash side up.

The manufagtarer shall verify that all spindles rotate at 11 500 r/min £ 300 r/min under no load withh one
spindle Opelatillg. Each bpilldic is—fitted—with—a a;llgic sire=wave illlpc”cl applu;\illlatciy 25-mm (1 n) in
diameter mounted flash side up. New impellers shall be weighed prior to installation, with mass and date
recorded.

2) Multimixer® Model 9B is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

8 © 1SO 2008 — All rights reserved
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Chemicals and solutions

5.29.1 These shall meet ACS or international equivalent reagent grade, if available.

5.2.9.2 Calibration — EDTA solution

5.29.21 Reagent

5.29.2.1.1 Standard calcium chloride solution, ¢(CaCl,) = (0,010 0 £+ 0,000 1) mol/l.

5.2.9.2.2 Procedure

wher

NOTH
samp

EXAM
b

EXAM
f
-

5.21

The
wate

prepared above in place of the 100 ml deionized water specified in 7.6.1.)

o a suitable flask, add 50 ml + 0,05 ml of deionized water and 50 ml + 0,05 ml of standard G

roceed as in 7.6.1 through 7.6.5, but without adding barite or additional water. (Use.the 10

alculate the calibration correction, Cg, as given in Equation (3):
C, =C,, —200

B Cp, is 40 times the EDTA volume, expressed in millilitres.

e test value, S;.

PLE 1 Calibration correction determination:

EDTA volume for the CaCls, solution is equal to 4,8 ml:

[, =40 x 4,8 =192

[ =192 — 200

r -8

PLE 2 Calibration correction;

EDTA for the sample is equalt96,1 ml:

[est value for the sample;.Sg = 244 mg/kg

Corrected test valuey S, = Sg — C; = 244 — (— 8) = 252 mg/kg.

D Deionized-(or distilled) water

manufacturer shall develop, document and implement a method to determine hardness ¢
shall not be used if hardness is indicated.

aCl, solution.

0 ml solution

@)

The calibration correction, as determined by this procedure,‘results in a number that is subtracted from the

f water. The

5.21

1 API test calibration materials

The manufacturer shall perform in-house verification of API calibration barite and/or (where applicable) API
test calibration bentonite for properties listed with their certificates of analysis, as required by this International
Standard.

5.3

5.3.1

Calibration intervals

General

Any instrument subjected to movement that can affect its calibration shall be recalibrated prior to use.

©I1SO

2008 — Al rights reserved
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5.3.2 Thermometers

Calibrate each thermometer before its first use by the manufacturer. After calibration, mark each thermometer
with an identifying number that ties it to its corresponding correction chart. Check the calibration annually
against the secondary reference thermometer.

5.3.3 Laboratory balances

Calibrate each balance prior to its first use by the manufacturer. Check calibration at least once per month for
six months, then at least once per six months if required measurement capability is being maintained. If not,
service and recalibrate, then check at least once per month until the required measurement capability is

maintained f¢r six months, then once per six monins.

5.3.4 Sieves

No calibratign of sieves is required. See 5.2.11 for periodic measurement requirements:using standard
reference materials.

5.3.5 Hydrpmeter

Calibrate eagh hydrometer prior to its first use by the manufacturer. After calibration, note and record|each
hydrometer igentifying number that ties it to its correction chart. Periodic regalibration is not required.

5.3.6 Motor-driven, direct-indicating viscometers

Calibrate eagh viscometer prior to its first use by the manufacturer. Check the calibration at least once per
week for thrde months, then at least once per month if required measurement capability is being maintained.
5.3.7 Mixer

EXAMPLE Multimixer® Model 9B with 9B29X impeller-blades, or equivalent, mounted flash side up.

Check and record the mixer spindle speed at least once every 90 days to ensure that the operation falls ithin
the prescribgd range, using a phototachometer or similar device. Remove, clean, dry and weigh each impeller

blade in use
90 % of its o

5.3.8 Deionized (or distilled) water

The manufa
purchased, g

5.3.9 Laboyratorypressure-measuring devices

iginal value.

turer shall determine the hardness of the water whenever a new batch of water is prepan
r whenever'the deionizing cartridges are replaced.

at least once every 90 days)‘Record masses and replace blades when the mass drops below

ed or

5.3.10 API test calibration materials

The manufacturer shall test the applicable API test calibration material(s) at least once per 40 tests. Sieve
calibration requirements have been removed.

10

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:2008(E)

6 Packaged material

6.1 Description

6.1.1 Packaging of palletized goods should safeguard the means of safe handling, transport, storage and
identification, and minimize damage and spillage. Packed material should be inside the dimensions of the
pallet although some overhang is allowed.

6.1.2 This procedure applies to products covered by this International Standard. The main intention is to
improve the possibility of recycling of all packaging materials for components used in drilling fluids, completion
fluids and oil well cements, including dry, powdered or granular materials not covered under this International
Standlard.

6.2 | Apparatus — Pallets

6.2.1| The preferred pallet design and construction should be in accordance with ISQ6780.
6.2.2| Preferred sizes for wooden pallets include the following:

a) 1200 mm x 1 000 mm (47 in x 39 in) CP6;

b) 1140 mm x 1 140 mm (45 in x 45 in) CP8/CP9/CP3;

c) 1219 mm x 1219 mm (48 in x 48 in);

d) 1118 mm x 1 321 mm (44 in x 52 in);

e) 1067 mm x 1321 mm (42 in x 52 in), equivalentto CP4/CP7;

f) 1016 mm x 1219 mm (40 in x 48 in).

NOTH CP is the size as defined in ISO 6780’

6.2.3| Other pallet sizes and details- concerning design and construction should be agreed [upon by the
manufacturer and the customer.

6.2.4] The maximum outside dimensions of the total package shall be in accordance with the applicable
palle{ size plus a maximum-overhang of 3 cm (1,2 in). The overall height shall not exceed 2,0 m (80 in).

6.2.5| The maximum)net mass should not exceed 2 000 kg (4 409 Ib).

6.3 | Apparatus — Bags

6.3.1] The manufacturer filling the bag should take reasonable steps to ensure that the bag construction is
capaple’of safe handling, transport and storage.

6.3.2 The manufacturer should take reasonable steps to select bags that minimize waste and provide the
possibility for recycling of the packaging material.

6.3.3 The manufacturer should consider the humidity-barrier capabilities of the bags relative to the needs of
the particular product when selecting bags.

© IS0 2008 — Al rights reserved 1M
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ng — Pallets

Markings should include the following, where applicable and as specified by individual contracts:

a) product name;

b) gross/ne

t mass, in kilograms (pounds);

c) other information as required, such as manufacturer's name, gross allowable mass, disposal options.

6.5 Marki

Markings shlll include the following, where applicable and as specified by individual contracts:

a) name of

b) mass, wl

6 mm (O

lot/batch
country

c)

d)

e) safety in

6.6 Pallet
6.6.1 Each
a) polyethy
b) PE bonn
c) polyprop
6.6.2 Alp

may be used
connected to

6.7 Packs

Each sack s
taken at rand

identification as recyclable;

ng — Bags

the material in print script at least 13 mm (0,5 in) high;

nich shall be denominated in kilograms, of the material in letters, or numbers and letters, at
25 in) high;

number in print script and/or numbers at least 3 mm (0,125 in) high, traCeable to manufact
Df origin;

ormation.

covers

pallet may have a cover made of at least ong, of the following:

ene (PE) shrink or wrapped film;

bt type;

ylene (PP) bonnet type.

astics should be UV-gtabilized, unless otherwise requested. Cardboard, carton or wood ¢

in place of the above, If appropriate, a bottom layer of cardboard, PE sheet or plywood m
the cover to unitize,the overall package.

ge mass

hall contain a specified net mass + 5 %. The average weight of 5 % of all sacks in a ship
omishall not be less than the specified weight.

least

irer’s

bvers
by be

ment,

6.8 Storage

The manufacturer shall advise on storage upon request.

6.9 Recycling

6.9.1 Gene

ral

If appropriate, recycling of the remaining materials after using the contents may be done in accordance with
the guidelines given in 6.9.2 to 6.9.4. All recycling should be done in accordance with local instructions and in
compliance with the local regulatory administration concerned.

12
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Pallets

General recovery and recycling, provided that pallet description is in accordance with ISO 6780.

6.9.3

Cover

Identify PE, PP or carton, and recycle accordingly.

6.9.4

Bags

Use of quality, high-performance paper results in less packaging materials and less waste for recycling. After

sepa

NOTH
conta

7 1

71

711
shall
be p
bene

ation of the various components, recycle accordingly.

When handling chemicals, reduction in the volume of packaging materials can be obtained by
ners in a dedicated container scheme.

Barite

Principle

Drilling-grade barite is produced from commercial barium<sulfate-containing ores. The
retain certificates of analysis or similar documentation on thése commercial barium sulfate
oduced from a single ore or a blend of ores and may-be a straight-mined product or

application of

manufacturer
ores. It may
rocessed by

ficiation methods, i.e. washing, tabling, jigging or flotation. It may contain accessory miner:

Is in addition

to the¢ barium sulfate (BaSO,) mineral. Because of mineral impurities, commercial barite can Vary in colour

from |off-white to grey to red or brown. Common accessory minerals are silicates, such as quaftz and chert,
carbgnate compounds such as siderite and dolomité; and metallic oxide and sulfide compounds. Although
thesq minerals are normally insoluble, they can;iunder certain conditions, react with other cdmponents in
somg types of drilling fluids and cause adverse(Changes in the drilling fluid properties. (See Anngx A for more
details.)
7.1.2| Drilling-grade barite shall be deemed to meet the requirements of this International $tandard if a
composite sample representing notmore than one day's production conforms to the chemical fand physical
specifications of Table 2, represents'the product produced and is controlled by the manufacturer.
Table 2 — Barite physical and chemical requirements
Requirement Standard

Density 4,20 g/ml, minimum

Water-soluble alkaline earth metals, as calcium 250 mg/kg, maximumn}

Residue greater than 75 pm Maximum mass fraction 3,0 %

Particles less than 6 um in equivalent spherical diameter Maximum mass fraction 30 %
7.2 Reagents and apparatus — Density by Le Chatelier flask
7.21 Kerosene or mineral spirits.
7.2.2 Oven, regulated to 105 °C + 3 °C (220 °F £ 5 °F).
7.2.3 Desiccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.
7.2.4 Le Chatelier flask, clamped or weighted to prevent flotation in water bath.
© IS0 2008 — Al rights reserved 13
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7.2.5

Constant-temperature bath, transparent, at 32 °C + 0,5 °C regulated to £0,1°C (90 °F £1,0 °F

regulated to + 0,2 °F), e.g. an approximately 40 | aquarium (fish tank) with heater/circulator attachment, or
functional equivalent.

nce, with accuracy of 0,01 g.

Pipette, volumetric, 10 ml.

Magnifying glass.

Dowel, wooden, approximately 8 mm (0,33 in) in diameter and 30 cm (12 in) in length, or a functional

7.2.6 Bala
727

7.2.8

7.29
equivalent.
7.210 Tiss
NOTE L3
7.211 Weig

7.2.12 Brush, small, fine-bristle.

7.3 Procedure — Density by Le Chatelier flask

7.31 Take
temperature
7.3.2 Fila
7.3.3 Plac

than the 24 n
of clamps or

7.3.4 Allov
to keep eyeq
initial volume
bath. Record

If the kerose
add or remo
record the in

7.3.5 Rem
tissue paper
of the flask. [

Lie paper, absorbent.
boratory-grade tissues are non-absorbent and, thus, unsuitable for use in this test procedure:

hing dish, low-form, with spout, approximately 100 ml capacity, or a functional.equivalent.

approximately 100 g of barite that has been oven dried for at least 2 h and cooled to
n a desiccator.

b the flask upright in the constant-temperaturébath. The level of water in the bath shall be h
hl graduation of the flask but below the stoppér level. Assure that the flask is stabilized by th
weights.

the flask and contents to equilibrate-for a minimum of 1 h. Using the magnifying glass with

clean Le Chatelier flask to approximately 22 mm (8,8'in) below the zero mark with kerosene.

room

igher
P use

care

at meniscus level, read the volume at the lowest portion of the curved interface and reco
to the nearest 0,05 ml (doubtful digit) without removing the flask from the constant-tempe
as Vy.

ne level is outside the 0,2 ml to +1,2 ml volume range after equilibrating, use the 10 ml pipe
e kerosene in orderto bring it within this range. Allow the flask to equilibrate for at least 1
tial volume as in-7.3.4.

ove the Le Chatelier flask from the bath, wipe dry and remove the stopper. Roll several leng
diagonally_along the length of the dowel and use this assembly as a swab to dry the inside
Do not-allow the swab to come into contact with the kerosene in the flask.

:ld the

ature

tte to
N and

hs of
neck

7.3.6 Weid

h“80 g + 0,05 g of dried barite into the weighing dish and carefully transfer it to the Le Ch4

telier

flask. Take care to avoid splashing the kerosene or plugging the flask with barite at the bulb. This is a slow
process, requiring repeated transfers of small amounts of barite. Use a brush to transfer any residual barite

into the flask

7.3.7

, then replace the stopper. Record the mass as m.

If necessary, carefully tap the neck of the flask with the wooden dowel, or agitate carefully side to side,

to dislodge any barite clinging to the walls. Do not allow kerosene to come into contact with the ground glass

stopper joint

7.3.8

of the flask.

Gently roll the flask along a smooth surface at no more than 45° from vertical, or twirl the upright flask

at the neck vigorously between the palms of both hands, to remove entrained air from the barite sample.
Repeat this procedure until no more bubbles can be seen rising from the barite.

7.3.9 Retu

14

rn the flask to the bath and let stand for at least 0,5 h.
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7.3.10 Remove the flask from the bath and repeat 7.3.8 to remove any remaining air from the barite sample.

7.3.11 Immerse the flask in the bath again for at least 1 h.

7.3.12 Record the final volume in the same manner as described in 7.3.4. Record the volume as 7.

7.4

Calculation — Density by Le Chatelier flask

Calculate the density, p, in grams per millilitre, according to Equation (4):

m

wher

Reco

7.5

7.5.1

ethyl¢nediaminetetraacetic acid dihydrate [disodium salt of (ethylenedinitrilo)tetraacetic acid dih

No. 6
7.5.2
No. 1
final

7.5.3
[1-(14
wate
7.5.4
7.5.5
7.5.6

7.5.7

(r2-1)

W

i is the sample mass, expressed in grams;
1 is the initial volume, expressed in millilitres;
> is the final volume, expressed in millilitres.

rd the calculated density.

Reagents and apparatus — Water-soluble alkaline earths as calcium
Aqueous EDTA solution, composed of.* 3,72g+0,01g of the disodiu

381-92-6) diluted to a final volume of 1 000 mlwith deionized water in a volumetric flask.
Hardness buffer solution, 0,001 molll; comprised of 67,5g+ 0,01 g of ammonium c
2125-02-9) and 570 ml £+ 1 ml of 15 mol/f ammonium hydroxide (CAS No. 1336-21-6) solutio
olume of 1 000 ml with deionized water in a volumetric flask.

Hardness indicator solution, comprised of 1 g + 0,01 g Calmagite (CAS No. 3147-14-6),
hydroxy-4-methylphenylazo)-2-naphthol-4-sulfonic acid] diluted to a final volume of 1 000 ml v
in a volumetric flask.

Deionized (or distilled) water.

Balance, ¢f‘capacity exceeding 100 g with an accuracy of 0,01 g.

Erlenmeyer flask, 250 ml nominal capacity, equipped with a tight-fitting stopper.

Graduated cylinder, 100 ml (TC) with 1 ml graduations.

(4)

m salt of
ydrate] (CAS

hloride (CAS
n diluted to a

or equivalent
ith deionized

7.5.8

7.5.9

Titration vessel, e.g. beaker, 100 mito 150 ml capacity.

Serological pipettes or burette, with graduations of 0,1 ml.

7.5.10 Volumetric pipettes, 10 ml (TD), or equivalent.

7.5.11 Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Clause
funnel.

7.5.12 Filter paper, Whatman 50, or equivalent.

7.5.13 Glass container, small.

©I1SO
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7.5.14 Wirist-action shaker, optional.

7.5.15 Volumetric flask, 1 000 ml.

7.5.16 Stirr

ing rod.

7.6 Procedure — Water-soluble alkaline earth metals as calcium

7.6.1

Weigh 100 g + 0,05 g of barite. Transfer to the Erlenmeyer flask and add 100 ml £ 1 ml of deionized

water. Stopper the flask and shake for at least 5 min during an approximate 1 h interval or by an optional
mechanical shaking apparatus for 20 min to 30 min.

7.6.2 After

filter paper a

7.6.3 Add

sufficient har

A solution wi

Find and elinfinate the source of contamination and rerun the test.

shaking, filter the suspension through the low-pressure filter cell or funnel using two (She
nd collect filtrate in a suitable glass container.

50 ml + 1 ml of deionized water to the titration vessel. Add about 2 ml of hardness buffe
dness indicator to achieve a distinct blue colour. Swirl to mix.

th colour other than distinct blue at this point indicates contamination of ‘equipment and/or V

pts of

r and

vater.

7.6.4 Using the volumetric pipette, measure 10 ml of the filtrate into the titfating vessel. Swirl to mix. A blue
colour indicates no calcium hardness and the test is complete. A wine-red.colour develops if calcium gnd/or
magnesium are present. Record as V.
7.6.5 If hafdness is present, begin stirring and titrate with EDTAsolution to the blue endpoint. The endpoint
of the titratiop is best described as the point at which additional EDTA produces no further red to blue chgnge.
The EDTA volume used to produce the blue endpoint is used_in the calculation in 7.7. Record as V3.
If endpoint is|unclear or unobtainable, other tests shall be performed such as atomic absorption spectrostopy.
Results and methodology of these tests shall be recorded.
7.7 Calculation — Water-soluble alkaline earths as calcium
Calculate the soluble alkaline earth metals as calcium, wpg)y, in milligrams per kilogram, accordifg to
Equation (5):
v
WAEM = 400[—3] (5)
Va
where
V5 is the volume EDTA used, expressed in millilitres;
V, is thevolume of filirate used, expressed in millilitres.

Record the ¢

alculated value.

7.8 Reagents and materials — Residue of diameter greater than 75 pm

7.8.1
7.8.2
7.8.3 Desi
7.8.4 Bala
16

Sodium hexametaphosphate (CAS No. 10124-56-8).

Oven, regulated to 105 °C £ 3 °C (220 °F £ 5 °F).

ccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

nce, with an accuracy of 0,01 g.
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7.8.5 Mixer (e.g. Multimixer® Model 9B with 9B29X 2) impellers, or equivalent), having each spindle fitted
with a single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

7.8.6 Container, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton Beach® mixer cup No. M110-D 3), or equivalent).

7.8.7 Sieve, 75 um, in accordance with ASTM E161, approximate dimensions: 76 mm (3,0 in) in diameter
and 69 mm (2,75 in) from top of frame to wire cloth.

NOTE Supplier's verification that sieve conforms to ASTM E161 is satisfactory evidence of compliance.

7.8.8[  Spray nozzle with 174 TT body (Spraying Systems Co., No. TG 6.5 tip with 174 T1] body 4), or
equivalent), attached to a water line with a 90° elbow.

7.8.9] Water pressure regulator, capable of regulation to 69 kPa + 7 kPa (10 psi + 1 psi).
7.8.1p Evaporating dish or functional equivalent.

7.8.11 Wash bottle.

7.9 |Procedure — Residue of diameter greater than 75 pm
7.9.1] If required, equilibrate approximately 60 g of dried barite iva-desiccator.

7.9.2] Weigh 50 g = 0,01 g of dried barite. Record the mass.as m. Add the weighed sample to gpproximately
350 ml of water containing about 0,2 g of sodium hexametdphosphate. Stir on the mixer for 5 min|+ 1 min.

7.9.3| Transfer the sample to the 75 um sieve. Use.aiwash bottle to remove all material from the container to
the sjeve. Wash the material on the sieve with water controlled to 690 kPa + 35 kPa (100 psi |7 psi) from a
spray nozzle for 2 min + 15 s. While washing, held the tip of the spray nozzle approximately in thg plane of the
top of sieve and move the spray of water repeatedly over the sample.
7.9.4] Wash the residue from the sieve into a tared evaporating dish and decant excess clear water.

7.9.5| Dry the residue in the ovefi:ito a constant mass. Record the residue mass as m, and total drying time.

7.10| Calculation — Residue of diameter greater than 75 pm

Calcylate the mass fraction residue of particles greater than 75 um, wy, in percent, according to Equation (6):
m

.= 100(—2j (6)
m

wherge

m 1s the sample mass, expressed in grams;

my is the residue mass, expressed in grams.

Record the calculated value.

3) Hamilton Beach® mixer cup No. M110-D is an example of a suitable product available commercially. This information
is given for the convenience of users of this International Standard and does not constitute an endorsement by I1SO of this
product.

4) Spraying Systems Co., No. TG 6.5 tip with 1/4 TT body, is an example of a suitable product available commercially.
This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by ISO of this product.
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7.11 Reagents and apparatus — Particles less than 6 ym in equivalent spherical diameter
by sedimentation method

7.11.1 Dispersant solution, comprised of 40 g + 0,1 g of sodium hexametaphosphate and 3,60 g + 0,1 g of
anhydrous sodium carbonate (CAS No. 497-19-8) per 1 000 ml of solution. The sodium carbonate is used to
adjust the pH of the solution to approximately 9,0.

7.11.2 Oven, regulated to 105 °C + 3 °C (220 °F £ 5 °F).

7.11.3 Desiccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

7.11.4 Balance, with an accuracy of 0,07 g.

7.11.5 Mixdr [e.g. Multimixer Model 9B with 9B29X 2) impellers, or equivalent], having each spindle [fitted

with a single

7.11.6 Con
70 mm (2,75

7.11.7 Sedimentation cylinder, glass, approximately 457 mm (18 in) high and 63*mm (2,5 in) in dian

marked for a

7.11.8 Rub

7.11.9 Water bath or constant-temperature room, capable ofimaintaining a constant temperatu

24°C+5°C

7.11.10 Theymometer, including the range 16 °C + 0,5 °C t0-32 °C + 0,5 °C (60 °F £ 1,0 °F to 90 °F + 1,

7.11.11 Hyd

7.11.12 Timg¢r, mechanical or electrical, with an acCuracy of 0,1 min over the test period.

sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side ups
ainer, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (355/6 in); d bd

in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

volume of 1 000 ml (in accordance with ASTM D422).

ber stopper, Number 13.

(75 °F + 7°F).

ometer, ASTM 151H, graduated to read the specific gravity of the suspension.

ttom,

heter,

re of

°F).

7.12 Procedure — Particles less than 6 ym in equivalent spherical diameter by sedimentation

method
7.12.1 Weid

7.12.2 Add
deionized w4

7.12.3 Stirf

7.12.4 Tran

h 80 g = 0,1 g of the dry,barite and place in container. Record the mass as m.

125 ml+2 ml (12749 + 2 g) of dispersant solution (7.11.1). Dilute to approximately 400 m
ter. Rinse all adhering particles from the spatula into the suspension.

pr 5 min_£ 0,5 min on a mixer.

sferdthe 'suspension to the sedimentation cylinder. Rinse container with deionized water to a

with

ssure

that all samp

e_particles are transferred to the sedimentation cylinder.

7.12.5 Add deionized water to the 1 000 ml mark. Mix the contents thoroughly by constantly changing the
cylinder from the upright to the inverted position and back for 60 s + 5 s while holding a No. 13 rubber stopper
in the top of the cylinder.

This is a critical step. The suspension shall be homogeneous at the start of sedimentation. This is difficult to
obtain because of the high density of barite.

7.12.6 Set the cylinder into the water bath (or on the counter-top of a constant-temperature room) and
simultaneously start the timer. Hang the thermometer in the water bath.
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7.12.7 Take hydrometer readings at intervals of 10 min = 0,1 min, 20 min + 0,1 min, 30 min = 0,1 min and
40 min + 0,1 min (or until the first point below the 6 uym value is reached). To take a hydrometer reading,
carefully and slowly lower the hydrometer to approximately the 1,020 reading before releasing. After the
hydrometer stabilizes, read the top of the meniscus at the prescribed time. Carefully and slowly remove the
hydrometer, rinse with deionized water and dry after each reading. The hydrometer shall be removed
immediately after each reading to eliminate particle build-up on the shoulders, which causes erroneous results.
All hydrometer readings shall be done with a minimum of fluid disturbance to preserve the suspension-settling
equilibrium.

7.12.8 Record the time, ¢, expressed in minutes, the temperature, 6, expressed in degrees Celsius (degrees
Fahrenheit) and the hydrometer reading, R, on the data sheet.

Tem;lxerature may be measured in either degrees Celsius or degrees Fahrenheit, as long as allmgeasurements
and dalculations are consistent in units, including hydrometer calibration.

7.12.9 For each time interval, determine the water viscosity, 7, and the effective hydrometer depth, L, from
Tablgs 3 and 4. Record on the data sheet.

7.13| Calculation — Particles less than 6 um in equivalent spherical diameter by
sedimentation method

7.13.1 From the hydrometer calibration (5.2.5.2), enter the hydfemeter correction slope, M., and the
hydrgmeter correction intercept, B, onto the data sheet.

7.13.R Calculate the sample constant, K, as given in Equation’(7) (or determine from Table 5) gnd enter into
data pheet:

K. -100—F" 7
s m(p—1) (7)

wher

w

# is the sample density, expressed in grams per millilitre;
i is the sample mass, expressed in grams.

7.13.8 Calculate and enter-onto the data sheet the equivalent spherical diameter, D, in micfometres, for
each(time interval as givefin’Equation (8):

D, =17,5 (8)

(p—1)t

wher

Y%

1s the \Iier‘n:ify of water nyprnccnd in millipaer‘al seconds;

-

p is the sample density, expressed in grams per millilitre;

t is the time, expressed in minutes;

L s the effective depth (see Table 4), expressed in centimetres.
7.13.4 Calculate and enter onto the data sheet the cumulative percent finer, w,, for the equivalent particle
diameter, D, immediately greater than 6 ym, w,, and the equivalent particle diameter, Dg, immediately less

than 6 ym, ws, as given in Equation (9):

wg = Kg[(Mg-0)—Bg +(R~ 1)1000] (9)
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where
K, is the sample constant;
M, is the hydrometer correction slope, determined in Equation (1);
6 is the suspension temperature, expressed in degrees Celsius [degrees Fahrenheit (see 7.12.8)];
B is the hydrometer correction intercept, as determined in Equation (2);

R is the hydrometer reading.

7.13.5 Calclilate and enter onto the data sheet the cumulative percent less than 6 ym, w,, as~given in
Equation (10)):

W, {[-ﬁj(e—pz)}% (10)

where
wo is the cumulative percent for the point immediately greater than 6 pm;
wg is the cumulative percent for the point immediately less than 6 um;
D, is the equivalent particle diameter immediately greater than 6 um, determined in Equation (8);
D, is the equivalent particle diameter immediately less than'6 ym, determined in Equation (8).
For an example of the calculation for particles less than 6-pm in equivalent spherical diameter, see Clausg C.2.

7.13.6 A dorrection, log(7r,0/774), for water not at-the reference temperature of 20 °C (68 °F), cgn be
calculated adcording to an established equationt'® as given in Equation (11).

log(1720/I7¢) = [1,370 23 (6 - 20) + 0,000.:836 (& — 20)2)/(109 + 6) (11)
where

6 is the temperature, in degrees Celsius;

120 1,002, is the viseosity of water at 20 °C (68 °F);

1o s the viscosity at desired temperature (see Table 3).
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Table 3 — Viscosity of water at various temperatures

Temperature Viscosity Temperature Viscosity
0 n 0 n

°C (°F) mPa-s °C (°F) mPa-s
15,6 (60) 1,121 1 22,2 (72) 0,949 8
16,1 (61) 1,1050 22,8 (73) 0,937 4
16,7 (62) 1,089 3 23,3 (74) 0,925 3
17,2 (63) 1,073 9 23,9 (75) 0,913 4
17,8 (64) 17058 9 2447(70) 0,90T38
18,3 (65) 1,044 2 25,0 (77) 0,890 4
18,9 (66) 1,029 8 25,6 (78) 0,8792
19,4 (67) 1,0158 26,1 (79) 0,868.3
20,0 (68) 1,002 0 26,7 (80) 0,857 6
20,6 (69) 0,988 5 27,2 (81) 0,847 0
21,1 (70) 0,975 3 27,8 (82) 0,836 7
21,7 (71) 0,962 4 28,3 (83) 0,826 6

Table 4 — Values of effective depth baséd.on readings on hydrometer
ASTM 151H used in specific sedimentation cylinder

Uncorrected Effective depth Uncorrected Effective depth
hydrometer L hydrometer L
reading cm reading cm
1,000 16,3 1,020 11,0
1,001 16,0 1,021 10,7
1,002 15,8 1,022 10,5
1,003 15,5 1,023 10,2
1,004 15,2 1,024 10,0
1,005 15,0 1,025 9,7
1,006 14,7 1,026 9,4
1,007 14,4 1,027 9,2
1,008 14,2 1,028 8,9
1,009 13,9 1,029 8,6
1,010 13,7 1,030 8,4
1,011 13,4 1,031 8,1
1,012 13,1 1,032 7,8
1,013 12,9 1,033 7,6
1,014 12,6 1,034 7,3
1,015 12,3 1,035 7,0
1,016 12,1 1,036 6,8
1,017 11,8 1,037 6,5
1,018 11,5 1,038 6,2
1,019 11,3 — —

© 1SO 2008 — All rights reserved
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8 Haematite (hematite)

8.1 Princ

8.1.1  Drilli

haematite ores. The haematite-ores may be a straight, mined product or processed material. Minor am

of common
oxide, calciu

8.1.2 Drilli
composite s
specification

Table 5 — Sample constant, K, for barite (80,0 g sample)

Sample density Sample constant
g/ml Ky
4,20 1,641
4,21 1,640
4,22 1,639
4,23 1,637
4,24 1,636
425 1,635
4,26 1,634
4,27 1,633
4,28 1,631
4,29 1,630
4,30 1,629
4,31 1,628
4,32 1,627
4,33 1,625
4,34 1,624
4,35 1,623
4,36 1,622
4,37 1,621
4,38 1,620
4,39 1,619
4,40 1,618

iple
ng-grade haematite “is) produced from commercial ores, and may be a single ore or blen

ccessory materials, other than the iron oxide (Fe,O3) mineral, include silicon oxide, alum
oxide, and,magnesium oxide.

ofjTable 6, represents the product produced, and is controlled by the manufacturer.

ds of
bunts
nium

ng-grade-haematite shall be deemed to meet the requirements of this International Standard if a

ysical

¥mple representing no more than one day's production conforms to the chemical and ph

Table 6 — Haematite chemical and physical specifications

Requirement Standard
Density 5,05 g/ml, minimum
Water-soluble alkaline earth metals, as calcium 100 mg/kg, maximum
Residue greater than 75 ym maximum mass fraction 1,5 %
Residue greater than 45 ym maximum mass fraction 15 %
Particles less than 6 ym in equivalent spherical diameter maximum mass fraction 15 %
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8.2 Reagent and apparatus — Density by Le Chatelier flask

8.2.1 Kerosene or mineral spirits.

8.2.2 Oven, regulated to 105 °C + 3 °C (220 °F = 5 °F).

8.2.3 Desiccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

8.2.4 Le Chatelier flask, clamped or weighted to prevent flotation in water bath.

8.2.5 Constant-temperature bath, transparent, at 32 °C £ 0,5 °C regulated to +0,1°C (90 °F + 1,0 °F

regulpted to + 0,2 °F), e.g. an approximately 40 | aquarium (fish tank) with heater/circulator -aftachment, or
functjonal equivalent.

8.2.6| Balance, with accuracy of 0,01 g.
8.2.7| Pipette, volumetric, 10 ml.
8.2.8| Magnifying glass.

8.2.9] Dowel, wooden, approximately 8 mm (0,33 in) in diameter and 3Q*cm (12 in) in length, of a functional
equivalent.

8.2.1D Tissue paper, absorbent.
NOTH Laboratory-grade tissues are non-absorbent and, thus;unsuitable for use in this test procedure.
8.2.1fl Weighing dish, low-form, with spout, approximately 100 ml capacity, or a functional equijalent.

8.2.1R Brush, small, fine-bristle.

8.3 | Procedure — Density by Le Chatelier flask

8.3.1] Take approximately 120 g of haematite that has been oven dried for at least 2 h and cdoled to room
tempgrature in a desiccator.

8.3.2| Fill a clean Le Chatelier-flask to approximately 22 mm (0,8 in) below the zero mark with kerosene.

8.3.3| Place the flask-upright in the constant-temperature bath. The level of water in the bath shall be higher
than the 24 ml graduation of the flask but below the stopper level. Assure that the flask is stabilizeéd by the use
of clgmps or weights:

8.3.4| Allow theé flask and contents to equilibrate for a minimum of 1 h. Using the magnifying glass with care
to keep the~eyes at the meniscus level, read the volume at the lowest portion of the curved Interface and

record thé.initial volume to the nearest 0,05 ml (doubtful digit) without removing the flask from the constant-
tempkerature hath

If kerosene level is outside the — 0,2 ml to + 1,2 ml volume range after equilibrating, use the 10 ml pipette to
add or remove kerosene in order to bring it within this range. Allow the flask to equilibrate for at least 1 h and
record the initial volume as in 8.3.4.

8.3.5 Remove the Le Chatelier flask from the bath, wipe dry and remove the stopper. Roll several lengths of
tissue paper diagonally along the length of the dowel, and use this assembly as a swab to dry the inside neck
of the flask. Do not allow the swab to come into contact with the kerosene in the flask.

8.3.6 Weigh 100 g £ 0,01 g of the dried haematite into the weighing dish and carefully transfer to the Le
Chatelier flask. Take care to avoid splashing the kerosene or plugging of the flask with haematite at the bulb.
This is a slow process, requiring repeated transfers of small amounts of haematite. Use a brush to transfer
any residual haematite into the flask, then replace the stopper.
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8.3.7 If necessary, carefully tap the neck of the flask with the wooden dowel or agitate carefully side to side
to dislodge any haematite clinging to the walls. Do not allow the kerosene to come into contact with the
ground-glass stopper joint of the flask.

8.3.8 Gently roll the flask along a smooth surface at no more than 45° from vertical or twirl the upright flask
at the neck vigorously between the palms of both hands to remove entrained air from the haematite sample.
Repeat this procedure until no more bubbles can be seen rising from the haematite.

8.3.9 Return the flask to the bath and let stand for at least 0,5 h.

8.3.10 Remove the flask from the bath and repeat 8.3.8 to remove any remaining air from the haematite
sample.

8.3.11 Immerse the flask in the bath again for at least 1 h.

8.3.12 Recqrd the final volume in the same manner as described in 8.3.4.

8.4 Calculation — Density by Le Chatelier flask
Calculate thg density, p, in grams per millilitre, according to Equation (12):

(72 ?Vﬂ

(12)

m is the sample mass, in grams;
Vy s the initial volume, in millilitres;
V, is the final volume, in millilitres.

Record the cplculated density.

8.5 Reagé¢nts and apparatus — Water-soluble alkaline earth metals as calcium

8.5.1 AqlrJIous EDTA solution, comprised of 3,72g+0,01g of disodium saltl of
ethylenedianjinetetraacetic acid\dihydrate [disodium salt of (ethylenedinitrilo)tetraacetic acid dihydrate] (CAS
No. 6381-9216) diluted to a final’volume of 1 000 ml with deionized water in a volumetric flask.

8.5.2 Buffer solution;»comprised of 67,5 g+ 0,01 g of ammonium chloride (CAS No. 12125-02-9) and
570 ml £ 1 m|l of amnlenium hydroxide (CAS No. 1336-21-6) solution, ¢(NH4OH) = 15 mol/l, diluted to ¢ final
volume of 1 000 mlwith deionized water in a volumetric flask.

8.5.3 Hardness indicator solution, 1g+0,01g of Calmagite (CAS No.3147-14-6), or equiyalent
[1-(1-hydroxy-4-methylphenylazo)-2-naphthol-4-sulfonic acid], diluted to a final volume of 1000 ml with
deionized water in a volumetric flask.

8.5.4 Deionized (or distilled) water.

8.5.5 Balance, of capacity exceeding 100 g with a precision of 0,01 g.

8.5.6 Erlenmeyer flask, 250 ml nominal capacity, equipped with a tight-fitting stopper.
8.5.7 Graduated cylinder, 100 ml (TC) with 1 ml graduations.

8.5.8 Titration vessel, e.g. beaker, 100 mito 150 ml.
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Serological pipettes or burette, graduated to 0,1 ml.

8.5.10 Volumetric pipettes, 10 ml (TD), or equivalent.

8.5.11 Filter press, low pressure/low-temperature, in accordance with 1SO 10414-1:2008, Clause 7, or
filtration funnel.

8.5.12 Filter paper, Whatman 50, or equivalent.

8.5.13 Glass container, small.

8.5.1¢—Whist=action—shaker;optiorat:
8.5.1p Volumetric flask, 1 000 ml.
8.5.1p Stirring rod.
8.6 | Procedure — Water-soluble alkaline earth metals as calcium
8.6.11 Weigh 100 g+ 0,05g of haematite. Transfer to the Erlenmeyer flask and add 100{ml+ 1 ml of
deiorlized water. Stopper the flask and shake for at least 5 min during@n approximate 1 h intefval or by an
optiopal mechanical shaking apparatus for 20 min to 30 min.
8.6.2| After shaking, filter the suspension through the low-pressure filter cell or funnel using tWwo sheets of
filter paper and collect filtrate into suitable glass container.
8.6.3] Add 50 ml+ 1 ml of deionized water to the titration vessel. Add about 2 ml of hardnegs buffer and
suffidient hardness indicator to achieve a distinct blue_golour. Swirl to mix.
A solution with colour other than distinct blue at-this point indicates contamination of equipment gnd/or water.
Find pnd eliminate the source of contamination\and rerun the test.
8.6.4| Using the volumetric pipette, measure 10 ml of the filtrate into the titrating vessel. Swirl tp mix. A blue
coloyr indicates no calcium hardness-and the test is complete. A wine-red colour develops if calcium and/or
magresium is/are present.
8.6.5| If hardness is present,.begin stirring and titrate with EDTA solution to the blue endpoint. [The endpoint
of the titration is best described as the point at which additional EDTA produces no further red to plue change.
The EDTA volume usedo-produce the blue endpoint is used in the calculation in 8.7.
If endpoint is unclear er unobtainable, other tests such as atomic absorption spectroscopy shall be performed.
Results and methedology of these tests shall be recorded.
8.7 | Calculation — Water-soluble alkaline earth metals as calcium
Calclate—the—soluble—alkaline—earth—metals—as—calsivm—wrer—in—milligrams—per—kilogram—according to
Equation (13):
V.
— 400[_3j (13)
Va

where

V3 is the volume EDTA used, expressed in millilitres;

7, is the volume of filtrate used, expressed in millilitres.
Record the calculated value.
© 1SO 2008 — All rights reserved 25


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:

2008(E)

8.8 Reagents and apparatus — Residues greater than 75 ym and less than 45 pm

8.8.1 Sodium hexametaphosphate (CAS No. 10124-56-8).

8.8.2 Oven, regulated to 105 °C + 3 °C (220 °F £ 5 °F).

8.8.3 Desiccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

8.8.4 Balance, with an accuracy of 0,01 g.

8.8.5 Mixer (e.g. Multimixer® Model 9B, with 9B29X impellers, or equivalent) having each spindle fitted with
a single sinefwave impeller approximately 25 mm (1in) in diameter, mounted flash side up.

8.8.6 Container, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in)}.d bdttom,
70 mm (2,75(in) (e.g. Hamilton® Beach mixer cup No. M110-D), or equivalent.

8.8.7 Sievp, 75um, in accordance with ASTM E 161-96, approximate dimensions 76 mm (3,0 |n) in
diameter and 69 mm (2,75 in) from top of frame to wire cloth.

NOTE Suypplier's verification that sieve conforms to ASTM E 161-96 is satisfactory evidence of compliance.

8.8.8 Sievp, 45 um, in accordance with ASTM E 161-96, approximate{dimensions: 76 mm (3,0 In) in

diameter and

NOTE

8.8.9

8.8.10 Waté¢r pressure regulator, capable of regulation‘to 69 kPa + 7 kPa (10 psi = 1 psi).

8.8.11 Evaporating dish, or functional equivalent.

8.8.12 Was

8.9 Procedure — Residues of diameter greater than 75 um and 45 ym

8.9.1

8.9.2 Weig
containing af

8.9.3 Tran
the sieve. W
nozzle for 2
sieve and m

Sy

Sprgy nozzle, 1/4 TT body (Spraying Systems Company,” No. TG 6.5tip with a 1/4 TT body
equivalent), &

If red

:[:/p the spray of water repeatedly aover the sample

69 mm (2,75 in) from top of frame to wire cloth.

pplier's verification that sieve conforms to ASTM E 161-96 is satisfactory evidence of compliance.

ttached to a water line with a 90° elbow.

h bottle.

uired, equilibrate approximately 120 g of dried haematite to room temperature in the desiccg

h 50 g + 0,01 g-of“dried haematite. Add the weighed sample to approximately 350 ml of
out 0,2 g of sodilm hexametaphosphate. Stir on the mixer for 5 min £ 1 min.

sfer the_sample to the 75 um sieve. Use a wash bottle to remove all material from the contai
bsh the-material on the sieve with water controlled to 69 kPa + 7 kPa (10 psi £ 1 psi) from a
in #.15 s. While washing, hold the tip of the spray nozzle approximately in the plane of the

b), or

tor.
water

ner to

Spray
op of

8.9.4 Was

8.9.5

8.9.6

h the residue from the sieve into a tared evaporating dish and decant excess clear water.

Dry the residue in the oven to a constant mass. Record the residue mass and total drying time.

Repeat steps 8.9.2 through 8.9.5 using the 45 pm sieve.

5) This item is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product.
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8.10 Calculation — Residues of diameter greater than 75 ym and 45 pm
Calculate the mass fraction residue of particles greater than 75 ym, w,, expressed in percent, according to

Equation (14) and the mass fraction residue of particles greater than 45 um, ws, expressed in percent,
according to Equation (15) (see 8.9.6):

Wy :1oo(ﬂj (14)

m

where

i is the sample mass, expressed in grams;
M, is the residue mass, expressed in grams.

Recard the calculated value.
wg = 1oo[ﬂ] (15)
m

wher

W

1 is the sample mass, expressed in grams;
M, is the residue mass, expressed in grams.

Recard the calculated value.

8.11| Reagents and apparatus — Particles less than 6 pm in equivalent spherical djameter by
the 1edimentation method

8.11.1 Dispersant solution, comprisedof 40 g + 0,1 g of sodium hexametaphosphate and 3,6p g + 0,1 g of
anhyfirous sodium carbonate (CAS No0.497-19-8) per 1 000 ml of solution.

The godium carbonate is used/to-adjust the pH of the solution to approximately 9,0.
8.11.2 Oven, regulated t6-105 °C + 3 °C (220 °F £ 5 °F).

8.11.p Desiccator with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.
8.11.4 Balance,with an accuracy of 0,01 g.

8.11.p Mixer (e.g. Multimixer Model 9B with 9B29X impellers, or equivalent), having each spindglle fitted with
a single_sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

8.11.6 Container, of approximate dimensions: depth, 180 mm (7,1 in); 4 top, 97 mm (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

8.11.7 Sedimentation cylinder, glass, approximately 457 mm (18,0 in) high and 63 mm (2,5 in) in diameter,
marked for a volume of 1 000 ml (in accordance with ASTM D422).

8.11.8 Rubber stopper, size No. 13.

8.11.9 Water bath or constant-temperature room, capable of maintaining a constant temperature of
24 °C +£5°C (75 °F + 9 °F).

8.11.10 Thermometer, including the range 16 °C + 0,5 °C (60 °F + 1 °F) t0 32 °C + 0,5 °C (90 °F £ 1 °F).
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8.11.11 Hydrometer, ASTM 151H, graduated to read the specific gravity of the suspension.

8.11.12 Timer, mechanical or electrical, with an accuracy of 0,1 min over the test interval.

8.12 Procedure — Particles less than 6 ym in equivalent spherical diameter by the
sedimentation method

8.12.1 Weigh 80 g = 0,1 g of dry haematite and place in the container.

8.12.2 Add 125 ml+2ml (127 g £ 2 g) of dispersant solution (8.11.1). Dilute to approximately 400 ml with
deionized water. Rinse all adhering particles from the spatula into the suspension.

8.12.3 Stir

r 5 min £ 0,5 min on the mixer.

8.12.4 Trangfer the suspension to the sedimentation cylinder. Rinse mixing container with deionized water to

assure that dll sample particles are transferred to the sedimentation cylinder.

8.12.5 Add |deionized water to the 1 000 ml mark. Mix the contents thoroughly by constantly changin

cylinder fro

in the top of {he cylinder.

This is a cri
obtain becau

8.12.6 Set
simultaneoug

8.12.7 Take
40 min £ 0,1
carefully ang
hydrometer
hydrometer,
each reading
readings sha

8.12.8 Recq
hydrometer

Temperature
and calculati

the upright to the inverted position and back for 60 s + 5 s while holding‘a’No. 13 rubber st

ical step. Suspensions shall be homogeneous at the start of sédimentation. This is diffio
se of the high density of haematite.

the cylinder into the water bath (or counter-top af\the constant-temperature room
ly start the timer. Hang the thermometer in the water bath.

hydrometer readings at intervals of 10 min £.0;4 min, 20 min = 0,1 min, 30 min £ 0,1 min
min (or until the first point below the 6 um Malue is reached). To take a hydrometer rea
slowly lower the hydrometer to approximately the 1,020 reading before releasing. Aftg
tabilizes, read the top of the meniscus at'the prescribed time. Carefully and slowly remoy
rinse with deionized water and dry after;each reading. Remove the hydrometer immediately

| be done with a minimum of fluid disturbance to preserve the suspension-settling equilibriur

rd time, ¢, in minutes, thé temperature, 6, in degrees Celsius (degrees Fahrenheit) an
pading, R, on the data sheet.

may be measurediin.either degrees Celsius or degrees Fahrenheit as long as all measurer
bns are consistentdn units, including hydrometer calibration.

8.12.9 For

and 4. Record on the.data sheet.

8.13 Calcullation — Particles less than 6 um in equivalent spherical diameter by the
sedimentation-method

ach time interval, determine water viscosity, 7, and effective hydrometer depth, L, from Tal

g the
bpper

ult to

and

and
ding,
r the
e the
after

to eliminate particle build-up on the\shoulders, which causes erroneous results. All hydrometer

.

d the

nents

les 3

8.13.1 From hydrometer calibration (5.2.5), enter the hydrometer correction slope, M, and the hydrometer

correction int

8.13.2 Calculate the sample constant, K,

ercept, B, onto the data sheet.

as given in Equation (16) (or determine from Table 7) and

onto the data sheet:

Ks =10

28

0 P
m

(p-1)

enter

(16)
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where
p is the density of sample, expressed in grams per millilitre;
m is the mass of sample, in grams.

8.13.3 Calculate and enter onto the data sheet the equivalent spherical diameter, Dy, expressed in
micrometres, for each time interval as given in Equation (17):

nL

D, =175 | ———
° \ (o= 1)t

(17)

wher

W

) is the viscosity of water, expressed in millipascal-seconds;
p is the sample density, expressed in grams per millilitre;

1 is the time, expressed in minutes;

1 is the effective depth, expressed in centimetres.

8.13.4 Calculate and enter onto the data sheet the cumulative“percent finer, w,, for the equivplent particle
diameter, D, immediately greater than 6 ym, w,, and the equivalent particle diameter, D, immediately less
than p um, wy, as given in Equation (18):

a=Kg[(M-0)-Bg+(R~-1)1000] (18)

wher

W

K is the sample constant;
M, is the hydrometer correction slope;
b is the suspension temperature, expressed in degrees Celsius or degrees Fahrenheit (seg 8.12.8);
< is the hydrometer correction intercept;
R is the hydrometer reading.

8.13.p Calculate/and enter onto the data sheet the cumulative percent less than 6 um, w,| as given in
Equation (19);

; J(w)(e—Dq\LwQ (19)
M7y Al R

where
wy is the cumulative percent for point immediately greater than 6 um;
ws is the cumulative percent for point immediately less than 6 um;
D, is the equivalent particle diameter immediately greater than 6 um;
D, is the equivalent particle diameter immediately less than 6 pm.

For an example of the calculation for particles less than 6 um in equivalent spherical diameter, see Clause C.3.
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Table 7 — Sample constant, X, for haematite (80,0 g sample)

Sample density Sample constant
g/ml K
5,00 1,562 5
5,01 1,561 7
5,02 1,560 9
5,03 1,560 2
5,04 1,559 4
5-05 15586
5,06 1,557 9
5,07 1,557 1
5,08 1,556 4
5,09 1,555 6
5,10 1,554 9
5,11 1,554 1
5,12 1,553 4
5,13 1,6527
5,14 1,551 9
5,15 1,651 2
5,16 1,550 5
517 %549 8
5,18 1,549 0
5,19 1,548 3
5,20 1,547 6
5,21 1,546 9
5,22 1,546 2
5,28 1,545 5
5,24 1,544 8
5,25 1,544 1
5,26 1,543 4
5,27 1,5427
5,28 1,542 1
5,29 1,541 4
5,30 1,5407

9 Bentonite

9.1 Principle

9.1.1 Drilling-grade bentonite is a naturally occurring clay containing the clay minerals of smectite. It can
also contain accessory minerals, such as quartz, mica, feldspar and calcite.

9.1.2 Drilling-grade bentonite shall be deemed to meet the requirements of this International Standard if a

composite sample representing no more than one day's production conforms to the physical specifications of
Table 8, represents the product produced and is controlled by the manufacturer.
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Table 8 — Bentonite physical specifications

Requirement Standard

Suspension properties:

Viscometer dial reading at 600 r/min minimum 30

Yield point/plastic viscosity ratio maximum 3

Filtrate volume maximum 15,0 ml
Residue of diameter greater than 75 pm maximum mass fraction 4,0 %

9.2

9.21

9.2.2

9.2.3

Reagents and apparatus — Suspension properties
Thermometer, accurate to + 0,5 °C (+ 1,0 °F) over the range specified in this procedure.
Balance, with an accuracy of 0,01 g.

Mixer (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent), having a spindlg

singl¢ sine-wave impeller approximately 25 mm (1 in) in diameter, mounted-\flash side up.

9.2.4
70m

9.2.5

9.2.6

9.2.7

9.2.8

9.2.9

9.21

Container, of approximate dimensions: depth, 180 mm (7,4/in); d top, 97 mm (3-5/6 i
M (2,75 in) (e.g. Hamilton® Beach mixer cup No. M110-D, or-equivalent).

Spatula.

Viscometer, Motor-driven, direct-indicating, in accordance with ISO 10414-1.

Filter press, low-pressure/low-temperature,in accordance with ISO 10414-1:2008, Claus
Graduated cylinders, 500 ml + 5 ml (TC) and 10 ml + 0,1 ml (TC).

Deionized (or distilled) water.

D Container, with lid, capacity\about 500 ml.

9.21f1 Timers, two, mechanical or electrical, with an accuracy of 0,1 min over the test interval.

9.3

9.3.1
deior

9.3.2
spaty

Procedure — Rheéology of suspension

Prepare a‘suspension of the bentonite. Add 22,5 g + 0,01 g of clay (as received) to 35(
ized waterwhile stirring on the mixer.

After-'stirring 5 min + 0,5 min, remove the container from the mixer and scrape its si
latodislodge any bentonite adhering to the container walls. Be sure that all bentonite ¢

fitted with a

n); d bottom,

[
N

ml £ 5 ml of

des with the
inging to the

spatut

9.3.3

oo in rOOrs H=Y $ aHaBelRaIan
I TSTTIoUTPUTratCcUImto—trC~ SUSPTTISTUTT,

Replace the container on the mixer and continue to stir. If necessary, the container may be removed
from the mixer and the sides scraped to dislodge any clay clinging to the container walls after another 5 min
and after 10 min. Total stirring time shall equal 20 min £ 1 min.

9.3.4 Age the bentonite suspension up to 16 h in a sealed or covered container at room temperature or in a
constant-temperature device. Record the storage temperature and storage duration.

9.3.5 After ageing the bentonite suspension, shake well and then pour the suspension into the mixer
container. Stir the suspension on the mixer for 5 min + 0,5 min.

©I1SO
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9.3.6 Pour the suspension into the viscometer cup provided with the direct-indicating viscometer. The dial
readings at 600 r/min and 300 r/min rotor speed settings of the viscometer shall be recorded when a constant
value for each rotational velocity is reached. Readings shall be taken at a suspension test temperature of
25°C+£1°C (77 °F £ 2 °F).

9.4 Calculation — Rheology of suspension

Calculate the plastic viscosity, 77p, expressed in millipascal-seconds, according to Equation (20), the yield
point, 77y, in pounds per 100 ft2, according to Equation (21), and the yield point/plastic viscosity ratio, b,

according to

Equation (22):

17p = Rgpho — R300 (20)
Ny = Rapo —77p (21)
p="1IY (22)
np
where
Rggo is|the viscometer dial reading at 600 r/min;
R3qg is|the viscometer dial reading at 300 r/min.

Record the ¢

plculated values for plastic viscosity, yield point and yield.point/plastic viscosity ratio.

9.5 Procedure — Filtrate volume of suspension

9.5.1 Recq
1min+0,5n

9.5.2 Pour
filter cell is d
(0,5in) of th
close the reli

9.5.3 Set
adjust the pr
in less than 1

9.54 At7,
and discard.
the end of th
collected.

nin on the mixer. Adjust the suspension temperature to 25 °C £ 1 °C (77 °F + 2 °F).

the suspension into the filter press‘cell. Before adding the suspension, be sure each part
ry and that none of the gaskets is'distorted or worn. Pour the suspension to within about 1
e top of the cell. Complete assenibly of the filter press cell. Place the filter cell in the fram
bf valve. Place a container under the drain tube.

bne timer for 7,5 min £ 0,1 min and the second timer for 30 min + 0,1 min. Start both timer:
bssure on the cell 16-690 kPa + 35 kPa (100 psi + 5 psi). Both of these steps shall be comy
5 s. Pressure shallbe supplied by compressed air, nitrogen or helium.

5 min £ 0,1wmin on the first timer, remove the container and any liquid adhering to the drain
Place the€ dry 10 ml graduated cylinder under the drain tube and continue collecting filtratg
e second timer set at 30 min. Remove the graduated cylinder and record the volume of f

mbine all of the suspension, as preparediand tested in 9.3, and stir in the containgr for

bf the
B mm
p and

5 and
leted

tube
until
ltrate

9.6 Calcu

lation — Filtrate volume of the suspension

Calculate the filtrate volume, 7, in millilitres, of the clay suspension as given in Equation (23):

V=2V,

where 1 is the filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

Record the calculated filtrate volume.
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9.7

9.7.1
9.7.2
9.7.3
9.7.4
9.7.5
(2,75
9.7.6

9.7.7
and ¢

NOTE

9.7.8
attac

9.7.9

9.71

ISO 13500:2008(E)

Reagents and apparatus — Residue of diameter greater than 75 ym
Sodium hexametaphosphate (CAS No. 10124-56-8).
Oven, regulated to 105 °C + 3 °C (220 °F + 5 °F).

Balance, with an accuracy of 0,01 g.

Mixer (e.g. Multimixer Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

ontainer, approximate dimensions: deptm, mm (7, T1n); 4 top, 97 mm (3-5/6 In);
in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

Spatula.

Sieve, 75 uym, in accordance with ASTM E161, approximate dimensions:76-mm (3,0 in
9 mm (2,75 in) from top of frame to wire cloth.

Supplier's verification that the sieve conforms to ASTM E161 is satisfactoty evidence of complia

Spray nozzle, 1/4 TT body (Spraying Systems Co., No. TG 8.5 tip with a 1/4 TT body, ¢
ned to a water line with a 90° elbow.

Low-pressure regulator, capable of regulation to 69 kPa + 7 kPa (10 psi £ 1 psi).

D Evaporating dish.

9.7.11 Wash bottle.

9.8
9.8.1

9.8.2
hexa

9.8.3

9.8.4
sieve
nozz
sieve

9.8.5

Procedure — Residue of diameter greater than 75 ym
Weigh 10 g + 0,01 g of bentonite.

Add the weighed bentonite:sample to approximately 350 ml of water containing about 0,2
metaphosphate while stirring_on the mixer.

Stir suspension on the mixer for 30 min + 1 min.

Transfer thessample to the sieve. Use the wash bottle to transfer all material from the co
. Wash the material on the sieve with water controlled to 69 kPa + 7 kPa (10 psi + 1 psi) fr
e for 2 min ¥"15 s. While washing, hold the tip of the spray nozzle approximately in the plane
and move.the spray of water repeatedly over the sample.

Wash the residue from the sieve into a tared evaporating dish and decant excess clear w

bttom 70 mm

in diameter,

ice.

r equivalent)

g of sodium

ntainer to the
bm the spray
of the top of

hter.

9.8.6

9.9

Dry the residue in the oven to a constant mass. Record the residue mass and total drying

Calculation — Residue of diameter greater than 75 pm

time.

Calculate wy, the mass fraction residue of particles greater than 75 ym, in percent, as given in Equation (24):

wy = 1oo(ﬂj
m

©I1SO
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where

m is the sample mass, in grams;

my is the residue mass, in grams.

Record the calculated value.

10 Non-treated bentonite

10.1 Principle

10.1.1 Drilli
ground, but 1
calcite.

10.1.2 Drilli

ng-grade non-treated bentonite clay, composed principally of the mineral smectite,‘is dried and
ot chemically treated. It can also contain accessory minerals, such as quartz, mica, feldspdr and

ng-grade non-treated bentonite shall be deemed to meet the requirements of this International

Standard if § composite sample representing no more than one day's productionCeonforms to the physical

specification

10.2 Reageénts and apparatus — Suspension properties
10.2.1 Sodjum hexametaphosphate (CAS No. 10124-56-8) solution, 10 % + 0,5 % by mass.
10.2.2 Deignized (or distilled) water.

10.2.3 Balance, with an accuracy of 0,01 g.

5 of Table 9, represents the product produced and is controlled by the manufacturer.

Table 9 — Non-treated bentonite physical specifications

Requirement Standard

Suspension properties:

Yield point/plastic viscosity ratio maximum 1,5
Dispersed plastic viscosity, millipascal-séconds minimum 10
Dispersed filtrate volume, millilitres maximum 12,5

10.2.4 Mixqr (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with

a single sine

10.2.5 Con

wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

ainéry approximate dimensions: depth, 180 mm (7,1in); d top, 97 mm (3-5/6 in); d bqttom,

70 mm; (2,75

in))(e.g. Hamilton Beach® mixer cup No. M110-D, or equivalent).

10.2.6 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.

10.2.7 Filte

r press, low-pressure/low temperature, in accordance with ISO 10414-1:2008, Clause 7.

10.2.8 Spatula.

10.2.9 Thermometer, accurate to + 0,5 °C (+ 1,0 °F) over the range specified in this procedure.

10.2.10 Two

graduated cylinders, 500 ml + 5 ml (TC) and 10 ml £ 0,1 ml (TC).

10.2.11 Container, with lid, capacity about 500 ml.

34
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10.2.

10.2.

10.3

ISO 13500:2008(E)

12 Syringe or pipette, 5 ml + 0,1 ml.

13 Two timers, mechanical or electrical, with accuracy of 0,1 min over the test interval.

Procedure — Rheology of the suspension

10.3.1 Prepare a suspension of nontreated bentonite. Add 25g+0,01g of clay (as received) to
350 ml £ 5 ml of deionized water while stirring on the mixer.

10.3.2 After stirring 5 min £ 0,5 min, remove the container from the mixer and scrape its sides with the
spatula to dislodge any bentonite adhering to the container walls. Be sure that all bentonite clinging to the

spaty

10.3.
from
and 4

10.3.4

temp

10.3.
contd

10.3.
readi
valug
25 °C

10.4

Calcy
poun
Equa

wher

J

la is incorporated into the suspension.

B Replace the container on the mixer and continue to stir. If necessary, the container-may
the mixer and the sides scraped to dislodge any clay clinging to the container walls.after a
fter 10 min. Total stirring time shall equal 20 min £+ 1 min.

Age the bentonite suspension up to 16 h in a sealed container at room_temperature or i
brature device. Record the storage temperature and storage duration.

b After ageing the bentonite suspension, shake well and then (pour the suspension in

iner. Stir the suspension on the mixer for 5 min £ 0,5 min.

hgs at 600 r/min and 300 r/min rotor speed settings of the wiscometer shall be recorded whe
for each rotational velocity is reached. Readings shall be taken at a suspension test te
+1°C (77 °F + 2 °F).

Calculation — Rheology of the suspension

late the plastic viscosity, 7p, in millipascal-seconds, according to Equation (25), the yield
s per 100 ft2, according to Equatiofi(26), and the yield point/plastic viscosity ratio, b,
tion (27):

7P = Re00 — R300

7y = R3po — 1P

ny
p

a}
e

Re0d™. I8 the viscometer dial reading at 600 r/min;

be removed
nother 5 min

N a constant-

to the mixer

b Pour the suspension into the viscometer cup provided:with the direct-indicating viscométer. The dial

n a constant
mperature of

bointy, 77y, in
according to

(25)

(26)

(27)

300 IS the viscometer dial reading at 300 r/min.

Record the calculated values for plastic viscosity, yield point and yield point/plastic viscosity ratio.

10.5

Procedure — Dispersed plastic viscosity of the suspension

10.5.1 Recombine all of the bentonite suspension, as prepared and tested in 10.3, and stir in the container

for 1

min £+ 0,5 min on the mixer.

10.5.2 Add 5ml+ 0,1 ml of a 10 % solution of sodium hexametaphosphate to the suspension and stir for
3 min + 0,5 min on the mixer.

©I1SO
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10.5.3 Pour the suspension into the viscometer cup provided with the direct-indicating viscometer. The dial
readings at 600 r/min and 300 r/min rotor speed settings of the viscometer shall be recorded when a constant
value for each rotational velocity is reached. Readings shall be taken at a suspension test temperature of
25°C+£1°C (77 °F £ 2 °F).

10.5.4 Calculate and record the dispersed plastic viscosity as per Equation (25).

10.6 Procedure — Dispersed filtrate volume of the suspension

10.6.1 Recombine all of the suspension as prepared and tested in 10.5 and stir in the container for
1 min £ 0,5 min on the mixer. Adjust the suspension temperature to 25 °C £ 1 °C (77 °F £ 2 °F).

10.6.2 Pour the suspension into the filter press cell. Before adding the suspension, be sure each part'of the
filter cell is dry and that none of the gaskets is distorted or worn. Pour the suspension to within about 1 mm
(0,5 in) of the top of the cell. Complete the assembly of the filter press cell. Place the filter cell in-the frame and
close the relief valve. Place a container under the drain tube.

10.6.3 Set ¢ne timer for 7,5 min = 0,1 min and the second timer for 30 min = 0,1 min. Start both timer$ and
adjust the pressure on the cell to 690 kPa + 35 kPa (100 psi = 5 psi). Both of these-steps shall be completed
in less than 15 s. Pressure shall be supplied by compressed air, nitrogen or helium:
10.6.4 At 7,6 min £ 0,1 min on the first timer, remove the container and anyiquid adhering on the drain tube
and discard. [Place the dry 10 ml graduated cylinder under the drain tube and continue collecting filtrate {o the

end of the gecond timer set at 30 min. Remove the graduated cylindér and record the volume of fjltrate
collected.

10.7 Calculation — Dispersed filtrate volume of the suspension

Calculate thd filtrate volume, 7, in millilitres, of the clay suspénsion as given in Equation (28):
V=21, (28)

where 1 is the filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

Record the cplculated filtrate volume.

11 OCMA|grade bentonite

11.1 Principle

11.1.1 OCMA-grade bentonite is a montmorillonite-based clay which, by nature of its source, cannot meet all
aspects of (lause-9:» This bentonite may have been treated with soda ash, polymer or other chemicals to
improve suspension property performance.

11.1.2 OCMA-grade bentonite shall be deemed to meet the requirements of this International Standard if a
composite sample representing no more than one day's production conforms to the physical specifications of
Table 10, represents the product produced and is controlled by the manufacturer.

11.1.3 Manufacturers and licensees shall provide appropriate markings on the container in block letters at

least 6 mm (0,25 in) high below the name of the material, the type of treatment of the bentonite with polymer,
soda ash or other material.
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11.2

11.2.

11.2.

11.2.
a sin

11.2.
70m

11.2.

11.2.

11.3

11.3.

350 ml £ 5 ml of\deionized water while stirring on the mixer.

11.3.

spatyla“to*dislodge any bentonite adhering to the container walls. Be sure that all bentonite ¢

t ot in raaratad-inia-tha qrienancinn
Spa uratSHheot POttt T MmO tTC~SUSPTTTISTOTT.

.p Spatula.

.p Viscometer, motor-driven, direct-indicating, in‘accordance with ISO 10414-1.
.fFilter press, low-pressure/low-temperature,in accordance with ISO 10414-1:2008, Claug
.B Two graduated cylinders, 500 ml + 5'ml (TC) and 10 ml + 0,1 ml (TC).

.p Deionized (or distilled) water.

ISO 13500:2008(E)

Table 10 — OCMA grade bentonite physical specifications

Requirement Standard

Suspension properties:

Viscometer dial reading at 600 r/min minimum 30

Yield point/plastic viscosity ratio maximum 6

Filtrate volume, millilitres maximum 16,0
Residue of diameter greater than 75 pm maximum 2,5 % mass fraction

Reagents and apparatus — Suspension properties
I Thermometer, accurate to + 0,5 °C (+ 1,0 °F) over the range specified in this procedure.
P Balance, with an accuracy of 0,01 g.

B Mixer (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent),.having each spin
jle sine-wave impeller approximately 25 mm (1 in) in diameter, mountéed-flash side up.

A Container, of approximate dimensions: depth, 180 mm (7,4in); d top, 97 mm (3-5/6 i
M (2,75 in) (e.g. Hamilton Beach® mixer cup No. M110-D, or-equivalent).

0 Container, capacity approximately 500 ml, with lid.

1 Two timers, mechanical or electrical, with accuracy of 0,1 min over the test interval.

Procedure — Rhéology of the suspension

I Prepare .a{suspension of OCMA-grade bentonite. Add 22,59+ 0,01 g of clay (as

P After-stirring 5 min £ 0,5 min, remove the container from the mixer and scrape its si

Hle fitted with

n); d bottom,

e’7.

received) to

des with the
inging to the

11.3.3 Replace the container on the mixer and continue to stir. If necessary, the container may be removed
from the mixer and the sides scraped to dislodge any clay clinging to the container walls after another 5 min
and after 10 min. Total stirring time shall equal 20 min £ 1 min.

11.3.4 Age the bentonite suspension up to 16 h in a sealed or covered container at room temperature or in a
constant-temperature device. Record the storage temperature and storage duration.

11.3.5 After ageing the bentonite suspension, shake well and then pour the suspension into the mixer
container. Stir the suspension on the mixer for 5 min + 0,5 min.

©I1SO

2008 — Al rights reserved

37


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:2008(E)

11.3.6 Pour the suspension into the viscometer cup provided with the direct-indicating viscometer. The dial
readings at 600 r/min and 300 r/min rotor speed settings of the viscometer shall be recorded when a constant
value for each rotational velocity is reached. Readings shall be taken at a suspension test temperature of
25°C+£1°C (77 °F £ 2 °F).

11.4 Calculation — Rheology of the suspension

Calculate the plastic viscosity, 77p, in millipascal-seconds, according to Equation (29), the yield point, 7y, in
pounds per 100 ft2, according to Equation (30), and the yield point/plastic viscosity ratio, », according to
Equation (31):

17p = Rgpho — R300 (29)
My = Rapo —7p (30)
p=1Y (31)
np
where
Rggo is|the viscometer dial reading at 600 r/min;
R3qg is|the viscometer dial reading at 300 r/min.

Record the cplculated values for plastic viscosity, yield point, and yield“point/plastic viscosity ratio.

11.5 Procedure — Filtrate volume of the suspension

11.5.1 Recq
1min+0,5n

mbine all of the suspension, as prepared-and tested in 11.3, and stir in the containgr for
nin on the mixer. Adjust the suspension temperature to 25 °C £ 1 °C (77 °F + 2 °F).
11.5.2 Pour

the suspension into the filter press‘cell. Before adding the suspension, be sure each part ¢f the

filter cell is d
(0,5 in) of the
close the reli

11.5.3 Set
adjust the pr
in less than 1

11.5.4 At7,
and discard.
end of the s
collected.

ry and that none of the gaskets is'distorted or worn. Pour the suspension to within about 1
top of the cell. Complete the assémbly of the filter press cell. Place the filter cell in the fram
bf valve. Place a container under the drain tube.

bne timer for 7,5 min £ 0,1 min and the second timer for 30 min + 0,1 min. Start both timer:
bssure on the cell 16-690 kPa + 35 kPa (100 psi + 5 psi). Both of these steps shall be comy
5 s. Pressure shallbe supplied by compressed air, nitrogen or helium.

5 min £ 0,1wmin on the first timer, remove the container and any liquid adhering to the drain
Place the dry 10 ml graduated cylinder under the drain tube and continue collecting filtrate
pcond_timer set at 30 min. Remove the graduated cylinder and record the volume of the f

B mm
e and

5 and
leted

tube
o the
ltrate

11.6 Calcu

lation — Filtrate volume of the suspension

Calculate the filtrate volume, 7, in millilitres, of the clay suspension as given in Equation (32):

V=2V,

where ¥ is the filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

Record the calculated filtrate volume.
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11.7
11.7.
11.7.
11.7.

11.7.

11.7. imer; ' i fons: ; ;

(2,75}in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

11.7.p Spatula.

11.7.f Sieve, 75 uym, in accordance with ASTM E161, approximate dimensions:Z6’mm (3,0 in
and §9 mm (2,75 in) from top of frame to wire cloth.

NOTH Supplier's verification that sieve conforms to ASTM E161 is satisfactory.evidence of compliance
11.7.8 Spray nozzle, 1/4 TT body (Spraying Systems Co., No. TG &5 tip with a 1/4 TT body, o
attached to water line with 90° elbow.

11.7.p Water-pressure regulator, capable of regulation to 69.kPa + 7 kPa (10 psi = 1 psi).
11.7.10 Evaporating dish.

11.7.11 Wash bottle.

11.8| Procedure — Residue of diameter'greater than 75 pm

11.8.i Weigh 10 g £ 0,01 g of bentonite.

11.8.2 Add the weighed sample.\to approximately 350 ml of water, containing about 0,2
hexametaphosphate while stirring on the mixer.

11.8.3 Stir suspension on the mixer for 30 min + 1 min.

11.8.4 Transfer the,sample to the sieve. Use the wash bottle to transfer all the material from the
the s|leve. Wash the.naterial on the sieve with water controlled to 69 kPa + 7 kPa (10 psi + 1 psi)
nozzle for 2 min £15 s. While washing, hold the tip of the spray nozzle approximately in the plang

sievel and move,the spray of water repeatedly over the sample.

11.8.

ISO 13500:2008(E)

Reagents and apparatus — Residue of diameter greater than 75 ym
1 Sodium hexametaphosphate (CAS No. 10124-56-8).
2 Oven, regulated to 105 °C + 3 °C (220 °F + 5 °F).

3 Balance, with an accuracy of 0,01 g.

4 Mixer (e.g. Multimixer Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

b _Wash the residue from the sieve into a tared evaporating dish and decant excess clear w,

ttom, 70 mm

in diameter

r equivalent),

j of sodium

container to
from a spray
of the top of

bter.

11.8.6 Dry the residue in the oven to a constant mass. Record the residue mass and total drying time as m,.

11.9

Calculation — Residue of diameter greater than 75 ym

Calculate wy, the mass fraction residue of particles greater than 75 ym, in percent, as given in Equation (33):

©I1SO

wy = 1oo(ﬂj
m
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where
m is the sample mass, in grams;
my is the residue mass, in grams.

Record the calculated value.

12 Attapulgite

12.1 Principle

12.1.1 Dirilling-grade attapulgite clay is a naturally occurring clay mineral. Accessory minerals include quartz,
feldspar and|calcite.

12.1.2 Dirilling-grade attapulgite shall be deemed to meet the requirements of this International Standand if a

composite sgmple representing no more than one day's production conforms to the physical specificatigns of
Table 11, regresents the product produced and is controlled by the manufacturer.

Table 11 — Attapulgite physical specifications

Requirement Standard

Suspension properties:

Viscometer dial reading at 600 r/min minimum 30
Residue of diameter greater than 75 pm maximum mass fraction 8,0 %
Moisture, percent maximum mass fraction 16,0 %

12.2 Reagénts and apparatus — Suspension properties

12.2.1 Sodium chloride (CAS No. 7647-14-5).

12.2.2 Deignized (or distilled) watef.

12.2.3 Thefqmometer, accurate to)+ 0,5 °C (+ 1,0 °F) over the range specified in this procedure.
12.2.4 Balance, with an aceuracy of 0,01 g.

12.2.5 Mixqr (e.g. Maltimixer® Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sinefwave_impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

12.2.6 Confainer, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bdttom,
70 mm (2,751n) (€.g. Hamilton Beach® mixer cup No. MTTU0-D, or equivalent).

12.2.7 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.
12.2.8 Spatula.

12.2.9 Graduated cylinders, two, 500 ml £ 5 mI (TC) and 100 ml £ 1 ml (TC).
12.2.10 Defoamer.

12.2.11 Container, glass or plastic, with stopper or lid, for salt solution.

12.2.12 Filter paper.
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12.2.13 Timer, mechanical or electrical, with an accuracy of 0,1 min over the test interval.

12.2.14 Funnel.

12.3

Procedure — 600 r/min dial reading of the suspension

12.3.1 Prepare an ample volume of a saturated salt solution by thoroughly mixing in a suitable container 40 g
to 45 g of sodium chloride per 100 ml + 1 ml of deionized water. Allow the solution to stand for approximately
1 h. Decant the solution or filter into a storage container.

12.3.2 Prepare a suspension of attapulgite. Add 20 g + 0,01 g (as received) to 350 ml + 5 ml of saturated salt

solut

12.3.
spaty
spaty

on while stirring on the mixer.

B After stirring 5 min + 0,5 min, remove the container from the mixer and scrapeifs si
la to dislodge any attapulgite adhering to the container walls. Be sure that all attapulgite ¢
la is incorporated into the suspension.

12.3.4 Replace the container on the mixer and continue to stir. If necessary, the‘container may

from
and 4

12.3.
2 dro|
onth
recor
temp

12.4

the mixer and the sides scraped to dislodge any clay clinging to the coentainer walls after 2
fter 10 min. Total stirring time shall equal 20 min £ 1 min.

b Pour the suspension into the viscometer cup provided with the direct-indicating visag
ps to 3 drops of defoamer and stir in with the spatula to break;the surface froth. Place the vis

des with the
inging to the

be removed
nother 5 min

ometer. Add
cometer cup

b direct-indicating viscometer. The dial reading at 600 r/min rétor speed setting of the viscometer shall be

ded when a constant value for 600 r/min is reached. Readings shall be taken at a sus
brature of 25 °C + 1 °C (77 °F + 2 °F).

Reagent and apparatus — Residue of diameter greater than 75 ym

12.4.1 Sodium hexametaphosphate (CAS No:, 10124-56-8).

12.4.

12.4.

P Oven, regulated to 105 °C + 3 °C:(220 °F + 5 °F).

B Balance, with an accuracy of 0,01 g.

12.4.4 Mixer (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent), having each spin

a sin

12.4.
(2,75

12.4.

12.4.
and 6

jle sine-wave impeller,approximately 25 mm (1 in) in diameter, mounted flash side up.

b Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bg
in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

b Spatula.

/7 Sieve, 75 um, in accordance with ASTM E161, approximate dimensions: 76 mm (3,0 in
9'mm (2,75 in) from top of frame to wire cloth.

pension test

Hle fitted with

ttom, 70 mm

in diameter

NOTE

Supplier's verification that the sieve conforms to ASTM E161 is satisfactory evidence of compliance.

12.4.8 Spray nozzle, 1/4 TT body (Spraying Systems Co., No. TG 6.5 tip with a 1/4 TT body, or equivalent)
attached to a water line with a 90° elbow.

12.4.9 Water pressure regulator, capable of regulation to 69 kPa + 7 kPa (10 psi £ 1 psi).

12.4.10 Evaporating dish.

12.4.11 Wash bottle.

©I1SO
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12.5 Procedure — Residue of diameter greater than 75 pm

12.5.1 Weigh 10 g + 0,01 g of attapulgite.

12.5.2 Add the weighed attapulgite sample to approximately 350 ml of water containing about 0,2 g of

sodium hexa

12.5.3 Stirt

metaphosphate.

he suspension on the mixer for 30 min = 1 min.

12.5.4 Transfer the sample to the sieve. Use the wash bottle to transfer all material from the container to the
sieve. Wash the material on the sieve with water controlled to 69 kPa = 7 kPa (10 psi + 1 psi) from the spray

nozzle for 2 mmm=t5sWhite wasting, hotdthe tip of thespray mozzte approximmatety imthe ptarmeof the

sieve and m(

12.5.5 Wash the residue from the sieve into a tared evaporating dish and decant excess clear water.
12.5.6 Dry the residue in the oven to a constant mass. Record the residue mass as m, and.total drying t
12.6 Calcullation — Residue of diameter greater than 75 um
Calculate w4| the mass fraction residue of particles greater than 75 ym, in percenty"as given in Equation (

wy = 10(0(@]

m

where

m is the sample mass, in grams;

my is the residue mass, in grams.

Record the ¢

ve the spray of water repeatedly over the sample.

hlculated value.

12.7 Reagent and apparatus — Moisture

12.7.1 Ove

n, regulated to 105 °C + 3.2C (220 °F £+ 5 °F).

12.7.2 Balance, with an accuracy’of 0,01 g.

12.7.3 Evaporating dish’

12.7.4 Spatfula.

12.7.5 Desi

r:cator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

op of

me.

B4):

(34)

12.8 Procedure — Moisture

12.8.1 Weigh 10 g + 0,01 g of attapulgite sample into a tared evaporating dish. Record the mass as m.

12.8.2 Dry the sample in the oven to a constant mass. Record the total drying time.

12.8.3 Cool

to room temperature in desiccator.

12.8.4 Reweigh the evaporating dish containing the dry attapulgite. Record the residue mass as m,.
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12.9 Calculation — Moisture

Calculate wg, the mass fraction moisture, in percent, as given in Equation (34):

(m—my)

wg =100 (35)

where

m is the sample mass, expressed in grams;

Mo 1S INe resigue mass, expressed in grams.

Recard the calculated value.

13 $epiolite

13.1| Principle

13.1.f Drilling-grade sepiolite is a naturally occurring clay minetal. *Accessory minerals inglude quartz,
feldspar and calcite.

13.1.2 Dirilling-grade sepiolite shall be deemed to meet the requirements of this International Btandard if a

composite sample representing no more than one day's production conforms to the physical spgcifications of
Tablg 12, represents the product produced and is controlled-by the manufacturer.

Table 12 — Sepiolite’physical specifications

Requirement Standard

Suspension properties:

Viscometer dial reading at 600 r/min minimum 30
Residue of diameter.greater than 75 pm maximum mass fraction 8,0 %
Moisture, percent maximum mass fraction 16,0 %

13.2| Reagents and-apparatus — Suspension properties
13.2.1 Sodiumschloride (CAS No. 7647-14-5).

13.2.2 Deionized (or distilled) water.

13.2.3““Defoamer.

13.2.4 Thermometer, accurate to + 0,5 °C (+ 1,0 °F) over the range specified in this procedure.
13.2.5 Balance, with an accuracy of 0,01 g.

13.2.6 Mixer (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

13.2.7 Container, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton Beach® mixer cup No. M110-D, or equivalent).

13.2.8 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.
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13.2.9 Spatula.

13.2.10 Graduated cylinders, two, 500 ml £ 5 mI (TC) and 100 ml £ 1 ml (TC).

13.2.11 Container, with glass or plastic stopper or lid, for salt solution.

13.2.12 Filte

r paper.

13.2.13 Timer, mechanical or electrical, with an accuracy of £ 1 min over test interval.

13.2.14 Funnel.

13.3 Procedure — 600 r/min dial reading of suspension

13.3.1 Pre

re an ample volume of a saturated salt solution by thoroughly mixing in a suitable containe

to 45 g of soflium chloride per 100 ml + 1 ml of deionized water. Allow solution to stand for approximatel
Decant solutfon or filter it into a storage container.

13.3.2 Pre
solution whil

13.3.3 After

re a suspension of sepiolite. Add 20 g + 0,01 g (as received) to 350 ml+ 5 ml of saturate
stirring on the mixer.

spatula to refnove or dislodge any sepiolite adhering to the container walls) Be sure that all sepiolite cling

the spatula ig

13.3.4 Repl
from the mix
and after 10

13.3.5 Pour
2 drops to 3
on direct-ind
recorded wh
temperature

incorporated into the suspension.

ace the container on the mixer and continue to stir. Ifonecessary, the container may be ren
er and the sides scraped to dislodge any clay clinging to the container walls after another
min. Total stirring time shall equal 20 min £ 1 mins

the suspension into the viscometer cup-provided with the direct-indicating viscometer
Hrops of defoamer and stir in with the spatula to break the surface froth. Place the viscomete
cating viscometer. The dial reading. at;600 r/min rotor speed setting of the viscometer sh

bf 25 °C + 1 °C (77 °F + 2 °F).

13.4 Reageénts and apparatus —Residue of diameter greater than 75 ym

13.4.1 Sodium hexametaphosphate (CAS No. 10124-56-8).

13.4.2 Ove

n, regulated t0.405°C + 3 °C (220 °F £ 5 °F).

13.4.3 Balance, withzantaccuracy of 0,01 g.

13.4.4 Mixe
a single sine

r (e:g¥’Multimixer Model 9B with 9B29X impellers, or equivalent), having each spindle fitteq
wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

409
y 1 h.

H salt

stirring for 5 min + 0,5 min, remove the container from the mixér and scrape its sides with the

ng to

oved
b min

Add
r cup
il be

en a constant value for 600 r/min” is' reached. Readings shall be taken at a suspension test

with

13.4.5 Container, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom,

70 mm (2,75

in) (e.g. Hamilton Beach mixer cup No. M110-D, or equivalent).

13.4.6 Spatula.

13.4.7 Sieve, 75 ym, in accordance with ASTM E161, approximate dimensions: 76 mm (3,0 in) in diameter
and 69 mm (2,75 in) from top of frame to wire cloth.

NOTE

Supplier's verification that the sieve conforms to ASTM E161 is satisfactory evidence of compliance.

13.4.8 Spray nozzle, 1/4 TT body (Spraying Systems Company, No. TG 6.5 tip with a 1/4 TT body, or
equivalent), attached to a water line with a 90 degree elbow.
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13.4.9 Water-pressure regulator, capable of regulation to 69 kPa + 7 kPa (10 psi + 1 psi).
13.4.10 Evaporating dish.

13.4.11 Wash bottle.

13.5 Procedure — Residue of diameter greater than 75 pm
13.5.1 Weigh 10 g £ 0,01 g of sepiolite.

13.5.2 Add the weighed sepiolite sample to approximately 350 ml of water containing about 0,2 g of sodium
hexaetaphosphate.

13.5.8 Stir the suspension on the mixer for 30 min + 1 min.
13.5.4 Transfer the sample to the sieve. Use the wash bottle to transfer all material from the coptainer to the
sievel. Wash the material on the sieve with water controlled to 69 kPa + 7 kPa (10’psi £ 1 psi) from the spray
nozzle for 2 min £ 15 s. While washing, hold the tip of the spray nozzle approximately in the plang of the top of
sievel and move the spray of water repeatedly over the sample.
13.5.p Wash the residue from the sieve into a tared evaporating dish and decant excess clear water.

13.5.6 Dry the residue in the oven to a constant mass. Record the residue mass as m, and total [drying time.

13.6| Calculation — Residue of diameter greater than' 75 pm

Calcylate wy, the mass fraction residue of particles greater than 75 ym, in percent, as given in Eqpation (36):

| = 100[ﬂj (36)

m

wher

Y%

i is the sample mass, expressed in grams;
o is the residue mass, expressed in grams.

Recard the calculated valte.

13.7| Reagents and apparatus — Moisture
13.7.1 Ovenyréegulated to 105 °C + 3 °C (220 °F + 5 °F).

13.7.R cBalance, with an accuracy of 0,01 g.

13.7.3 Evaporating dish.
13.7.4 Spatula.

13.7.5 Desiccator, with calcium sulfate (CAS No. 7778-18-9) desiccant, or equivalent.

13.8 Procedure — Moisture
13.8.1 Weigh 10 g £ 0,01 g of sepiolite sample into a tared evaporating dish. Record as m.

13.8.2 Dry the sample in the oven to a constant mass. Record the total drying time.
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13.8.3 Cool to room temperature in a desiccator.

13.8.4 Reweigh the evaporating dish containing the dry sepiolite. Record the residue mass as ms,.

13.9 Calculation — Moisture
Calculate wg, the mass fraction moisture, in percent, as given in Equation (37):

wg =100 M (37)

m

where
m is the sample mass, expressed in grams;

my is the residue mass, expressed in grams.

Record the cplculated value.

14 Technjcal-grade low-viscosity CMC (CMC-LVT)

14.1 Principle

14.1.1 Technical-grade low-viscosity carboxymethylcellulose (CMC-LVT) is an alkali metal sgit of
carboxymethlylcellulose. The manufacturer shall maintain documentation of the analysis of the cellulosi¢ raw
material usedl.

14.1.2 The Jproduct is a free-flowing or granulated powder and is not normally purified of the by-products
formed in thq reaction.

14.1.3 CMJ-LVT shall be deemed to meet the.requirements of this International Standard if a composite

sample reprgsenting no more than one day's, production conforms to the physical specifications of Table 13,
represents the product produced and is cantrolled by the manufacturer.

Table 13— CMC-LVT physical specifications

Requirement Standard

Starch or starch derivates presence No

Solution properties

Viscometer dial reading at 600 r/min maximum 90

Filtrate volume, millilitres maximum 10

14.1.4 CMC-LVT shall be free of any starch or starch derivatives. Therefore, a qualitative starch
determination shall be performed before proceeding with the CMC-LVT performance testing. If starch is found,
no further testing should be performed and the sample shall be rejected.

14.2 Reagents and apparatus — Determination of starch and starch derivatives
14.2.1 Distilled (or deionized) water.
14.2.2 lodine solution (CAS No. 7553-56-2), 0,1 N.

14.2.3 Potassium iodide (CAS No. 7681-11-0).

46 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:2008(E)

14.2.4 Sodium hydroxide (NaOH) (CAS No. 1310-73-2), dilute solution, 0,1 % to 0,5 %.

14.2.5 Mixer (e.g. Multimixer® model 9B with 9B29X impellers, or equivalent), having each spindle fitted with

a single-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

14.2.6 Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom, 70 mm

(2,75 in) (e.g. Hamilton Beach® mixer cup No. M110-D, or equivalent).
14.2.7 Spatula.

14.2.8 Balance, with accuracy of 0,01 g.

14.2.p Volumetric flask, 100 ml.

14.2.110 Pasteur pipette or drop bottle, plastic.

14.2.11 Timer, mechanical or electric, with an accuracy of 0,1 min over the test interval.
14.2.12 pH meter.

14.2.113 Test tubes, four.

14.3| Procedure — Determination of starch and starch derivatives

14.3.
CMC

I This test identifies the presence of starch and starch derivatives in water-soluble p
LLVT, supplied in powder or granular form.

14.3.
amyl

P An iodine/iodide solution is mixed with a solution of the polymer being analysed. In the
bse (linear fraction of starch), a coloured complex is formed.
14.3.3 Prepare the iodine/iodide solution using“a 100 ml + 0,1 ml volumetric flask. Add 10 ml +
0,1 N iodine solution. Add 0,60 g + 0,01 gcof the potassium iodide (KI) and dissolve by gently
volumetric flask. Bring to the 100 ml mark with deionized water and mix thoroughly. Recor
prepdration.

Storg
up to

the prepared iodine/iodide, solution in a sealed container, in a dark, cool, dry place. It ma
three months. After the date of expiry, discard the solution and prepare again.

14.3.4 Prepare a 5 %\Solution of the water-soluble polymer under examination (CMC-LVT
380 g+0,1g of deienized water to the container. Add 20 g+ 0,1 g of the water-soluble pg

After\stirring for 5 min £ 0,1 min, remove the container from the mixer and scrape the
container with the spatula to remove or dislodge any polymer adhering to the container w

blymers, like

presence of

0,1 ml of the
swirling the
j the day of

be used for

) by adding
lymer under
water-soluble

sides of the
alls. Be sure

that glI"6f the polymer clinging to the spatula is incorporated into the solution.

14.3.6 Measure the pH. If the pH value is less than 10, raise the pH to 10 by adding, drop-wise, the dilute

NaOH solution.

14.3.7 Replace the container on the mixer and continue to stir. Total mixing time shall equal 20 min + 1 min.

14.3.8 Put 2 ml = 0,1 ml of the polymer solution in a test tube and add, drop-wise, in portions of 3 drops at a

time, up to 30 drops of the iodine/iodide solution.

14.3.9 Prepare three blank tests using only deionized water with 3 drops, 9 drops and 30 drops,
of iodine/iodide solution for comparison.
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14.3.10 After every 3 drop addition, swirl the test tube gently and compare the colour of the solution under
examination with the blank tests. The colour comparison should be made against a white background.

14.4 Interpretation — Determination of starch and starch derivatives

14.4.1 The sample under examination gives a yellow colour comparable to one of the blank tests, if and only
if, the sample does not contain any starch or starch derivatives.

14.4.2 The development of a light green to dark blue colour, either in solution or as a precipitate, is an
indication of the presence of starch (amylose fraction).

14.4.3 The development of a light pink to reddish-brown colour is an indication of the presence of a lighly
substituted sjarch, dextrine, or starches with a high amylopectin content.

14.4.4 The |development of any other colour is a strong indication of the presence of statch or dtarch
derivatives.

14.4.5 Instgnt de-colourizing indicates the presence of a reducing agent. In this case,.continue the droprwise
addition of thie iodine/iodide solution and compare the colour obtained with cases 14.4.1through 14.4.4.

14.4.6 The presence of starch or starch derivatives is contrary to the product definition in Table 13, thergfore,
further testing is abandoned.

14.5 Reageénts and apparatus — Solution properties of water-soluble polymers
14.5.1 API standard evaluation base clay (see 4.2.5).

14.5.2 Sodium chloride (CAS No. 7647-14-5).

14.5.3 Sodium bicarbonate (CAS No. 144-55-8).

14.5.4 Deignized (or distilled) water.

14.5.5 Thegmometer, accurate + 0,5 °C (+.1,0 °F) over the temperature range specified in the procedur

1%

14.5.6 Balance, with an accuracy of 0,04 g.

14.5.7 Mixqr (e.g. Multimixer® Madel 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sinefwave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

14.5.8 Confainer, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom, 70 mm
(2,75 in) (e.gl Hamilton-Beach® mixer cup No. M110-D, or equivalent).

14.5.9 Spatula.

14.5.11 Timers, two, mechanical or electrical, with an accuracy of 0,1 min over the test interval.
14.5.12 Graduated cylinders, three, 10 ml £ 0,1 ml (TC), 100 ml £ 1 ml (TC), and 500 ml + 5 ml (TC).
14.5.13 Container, glass or plastic, with stopper or lid, for salt solutions.

14.5.14 Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Clause 7.

14.5.15 Constant-temperature device (e.g. water bath) set at 20 °C to 25 °C (68 °F to 77 °F), necessary if
room temperature is not in the range of 20 °C to 25 °C (68 °F to 77 °F).

48 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:2008(E)

14.6 Procedure — Viscometer reading in deionized water

14.6.1 Prepare a solution of CMC-LVT. Add 10,5 g + 0,01 g of CMC-LVT to 350 ml + 5 ml of deionized water
at a uniform rate over a time interval of about 60 s while stirring on the mixer. The CMC-LVT shall be added
away from impeller shaft to minimize dusting.

NOTE This is equivalent to 30,0 g/l £ 0,03 g/l.
14.6.2 After stirring 5 min = 0,1 min, remove the container from the mixer and scrape its sides with the

spatula to remove or dislodge any CMC-LVT adhering to the container walls. Be sure that all CMC-LVT
clinging to the spatula is incorporated into the solution.

14.6.3 Replace the container on the mixer and continue to stir. If necessary, the container may be removed
from [the mixer and the sides scraped to dislodge any CMC-LVT clinging to the container walls jafter another
5 min and after 10 min. Total mixing time shall equal 20 min £ 1 min.

14.6.4 Age the solution for 2h+£5 min in a sealed or covered container at room temperajure, or in a
consfant-temperature device regulated to 20 °C to 25 °C (68 °F to 77 °F).

14.6.p After ageing, stir the solution on the mixer for 5 min + 0,1 min.
14.6.p Pour the solution into the viscometer cup provided with the direct-indicating viscometer. The dial

reading at 600 r/min rotor speed setting of the viscometer shall be recorded when a consfant value at
600 rfmin is reached. The reading shall be taken at a solution testitemperature of 25 °C £+ 1 °C (77 °F + 2 °F).

14.7| Procedure — Filtrate volume of suspension

14.7.1 Prepare an ample volume of saturated salt solution by thoroughly mixing a suitable confainer 40 g to
45 g pf sodium chloride per 100 ml + 1 ml of deionized water. Allow the solution to stand for apprpximately 1 h.
Decat the solution or filter it into a storage container.

14.7.2 Prepare a clay-based suspension by-adding 350 ml + 5 ml of the saturated salt solution| to the mixer
contginer. Add 1,0 g + 0,1 g of sodium bicarbonate and stir on the mixer for about 1 min.

14.7.3 Slowly add 35,0 g + 0,1 g of'API standard evaluation base clay while stirring on the mixer
14.7.4 After stirring 5 min + 0,1 min, remove the container from the mixer and scrape its sides with the

spatyla to remove or dislodge any clay adhering to the container walls. Be sure that all clay clinging to the
spatyla is incorporated into.the suspension.

14.7.6 Replace the_eontainer on the mixer and continue to stir. If necessary, the container may be removed
from [the mixer and‘the sides scraped to dislodge any clay clinging to the container walls after gnother 5 min
and 4fter 10 niin) Total mixing time shall equal 20 min £ 1 min.

14.7.p Add 3,159+ 0,01 g of CMC-LVT to the suspension while stirring on the mixer, adding|at a uniform
rate gvepabout 60 s. The water-soluble polymer shall be added into the vortex away from the impeller shaft to
minimize dusting.

NOTE This is equivalent to 9,01 g/l £ 0,03 g/I.

14.7.7 After stirring 5 min = 0,1 min, remove the container from the mixer and scrape its sides with the
spatula to remove or dislodge any CMC-LVT adhering to the container walls. Be sure that all material clinging
to the spatula is incorporated into the suspension.

14.7.8 Replace the container on the mixer and continue to stir. If necessary, the container may be removed

from the mixer and the sides scraped to dislodge any CMC-LVT clinging to the container walls after another
5 min and after 10 min. Total mixing time shall equal 20 min £+ 1 min.
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14.7.9 Age the suspension for 2 h =5 min in a sealed or covered container at room temperature, or in a
constant-temperature device. Record the storage temperature.

14.7.10 After ageing, stir the suspension on the mixer for 5 min £ 0,1 min.

14.7.11

Immediately pour the CMC-LVT-treated suspension into a filter press cell. Before adding the

suspension, be sure that each part of the filter cell is dry and that none of the gaskets is distorted or worn. The
temperature of the suspension shall be 25 °C +1 °C (77 °F £ 2 °F). Pour the suspension to within 13 mm
(0,5 in) of the top of the cell. Complete the assembly of the filter press cell. Place the filter cell in the frame and

close the relief valve. Place a container under the drain tube.
14.7.12 Setone-timerforA~5-min+0:Hminand-the-second-timerfor-30-min+04+mir—Start-both-tmers and
adjust the pressure on the cell to 690 kPa + 35 kPa (100 psi + 5 psi). Both of these steps shall be completed

in less than 1
14.7.13 At
and discard.

the end of th
collected.

14.8 Calcu
Calculate thg

V=2
where V_ is t

Record the ¢

15 Techn

15.1 Princ

15.1.1 Technical-grade high-viscosity ;-carboxymethylcellulose (CMC-HVT) is an alkali

carboxymet

material used.

15.1.2 The
in the reactio

15.1.3 CM(
sample repre
represents th

50

e

5 s. Pressure shall be supplied by compressed air, nitrogen or helium.
f,5 min £ 0,1 min on the first timer, remove the container and any liquid adheringto-the drain

Place the dry 10 ml graduated cylinder under the drain tube and continue collécting the filtr
e second timer set at 30 min. Remove the graduated cylinder and recordthe volume of f]

lation — Filtrate volume of the suspension

filtrate volume, 7, in millilitres, of the clay suspension as givef.in Equation (38):

Cc

he filtrate volume, expressed in millilitres, collected bétween 7,5 min and 30 min.

hlculated filtrate volume.

cal-grade high-viscosity CMC-(CMC-HVT)

ple

metal sa
Icellulose. The manufacttrer shall maintain documentation of the analysis of the cellulosi

product is a free-flowing or granulated powder and is not normally purified of by-products fg
n.

senting"no more than one day's production conforms to the physical specifications of Tab
e/product produced and is controlled by the manufacturer.

tube
hte to
ltrate

(38)

It of
C raw

rmed

-HVT shall be deemed to meet the requirements of this International Standard if a composite

e 14,

Table 14 — CMC-HVT physical specifications

Requirement Standard
Starch or starch derivates presence No
Solution properties:
Viscometer dial reading at 600 r/min
— in deionized water minimum 30
—in 40 g/l salt solution minimum 30
— in saturated salt water minimum 30
Filtrate volume, millilitres maximum 10,0
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15.1.4 CMC-HVT shall be free from any starch or starch derivatives. Therefore, a qualitative starch
determination shall be performed before proceeding with the CMC-HVT performance testing. If starch is found,
no further testing should be performed and the sample shall be rejected.

15.2 Reagents and apparatus — Determination of starch and starch derivatives
15.2.1 Distilled (or deionized) water.
15.2.2 lodine solution (CAS No. 7553-56-2), 0,1 N.

15.2.3 Potassium iodide (CAS No. 7681-11-0).

15.2.4 Sodium hydroxide (NaOH) (CAS No. 1310-73-2), dilute solution, 0,1 % to 0,5 %.

15.2.6 Mixer (e.g. Multimixer® model 9B with 9B29X impellers, or equivalent), having each spinfle fitted with
a single-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up:

15.2.p Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97.mm*(3-5/6 in); d bgttom, 70 mm
(2,75|in) (e.g. Hamilton Beach® mixer cup No. M110-D, or equivalent).

15.2.f Spatula.
15.2.8 Balance, with accuracy of 0,01 g.

15.2.p Volumetric flask, 100 ml.

15.2.110 Pasteur pipette or drop bottle, plastic.

15.2.11 Timer, mechanical or electric, with an accuracy of 0,1 min over the test interval.
15.2.12 pH meter.

15.2./13 Test tubes, four.

15.3| Procedure — Determination of starch and starch derivatives

15.3.1 This test identifies~the presence of starch and starch derivatives in water-soluble pplymers, like
CMCHVT, supplied in pawder or granular form.

15.3.2 An iodine/iodidé solution is mixed with a solution of the polymer being analysed. In theg presence of
amylpse (linear fragtion of starch), a coloured complex is formed.

15.3.3 Prepare’the iodine/iodide solution using a 100 ml £ 0,1 ml volumetric flask. Add 10 ml £|0,1 ml of the
0,1 N iodine-'solution. Add 0,60 g £ 0,01 g of potassium iodide (KI) and dissolve by gently| swirling the
volumetric* flask. Bring to the 100 ml mark with deionized water and mix thoroughly. Recordl the day of
preparation-

Store the prepared iodine/iodide solution in a sealed container, in a dark, cool, dry place. It may be used for
up to three months. After the date of expiry, discard the solution and prepare again.

15.3.4 Prepare a 1 % solution of the water-soluble polymer under examination (CMC-HVT) by adding
396 g+ 0,1 g of deionized water to the container. Add 4 g+ 0,1 g of the water-soluble polymer under
examination at a uniform rate over a time interval of 60 s to 120 s while stirring on the mixer. The water-
soluble polymer shall be added into the vortex away from the impeller shaft to minimize dusting.

15.3.5 After stirring 5 min = 0,1 min, remove the container from the mixer and scrape the sides of the mixing

container with the spatula to remove or dislodge any polymer adhering to the container walls. Be sure that all
of the polymer clinging to the spatula is incorporated into the solution.
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15.3.6 Measure the pH. If the pH value is less than 10, raise the pH to 10 by adding, drop-wise, the dilute
NaOH solution.

15.3.7 Replace the container on the mixer and continue to stir. Total mixing time shall equal 20 min £+ 1 min.

15.3.8 Put 2 ml£ 0,1 ml of the polymer solution in a test tube and add, drop-wise, in portions of 3 drops at a
time, up to 30 drops of iodine/iodide solution.

15.3.9 Three blank tests using only deionized water with 3 drops, 9 drops and 30 drops, respectively, of

iodine/iodide

solution shall be prepared for comparison.

15.3.10 After
examination

15.4 Interpretation — Determination of starch and starch derivatives

15.4.1 The

if, the sampl¢ does not contain any starch or starch derivatives.

15.4.2 The
indication of

15.4.3 The
substituted s

15.4.4 The
derivatives.

15.4.5 |Inst3
addition of thi

15.4.6 The
further testin

15.5 Reageénts and apparatus — Solution properties of water-soluble polymers

15.5.1 API

15.5.2

15.5.3

15.5.4

15.5.5 Defqg

Sodjum chloride (CAS.No. 7647-14-5).
Sodijum bicarbonate (CAS No. 144-55-8).

Deidgnized (or.distilled) water.

Lo WP | PAPAHH HY Y 4 S T N 4] <l o [l £ Ll [
CVUIy v UTUY dUUTuuIlt, owliln 1< 1ITol tUUT uclllly ard ouniparc uic Lulour Ut uic SUIULIUTT

with the blank tests. The colour comparison should be made against a white background.

sample under examination gives a yellow colour comparable to one of the blank-tests, if ang

development of a light green to dark blue colour, either in solutionner as a precipitate,
he presence of starch (amylose fraction).

arch, dextrine, or starches with a high amylopectin content.

9

J

development of any other colour is a strong indication of the presence of starch or
nt decolourizing indicates the presence of a reducing agent. In this case, continue the drop
e iodine/iodide solution and compare the colour obtained with cases 15.4.1 through 15.4.4.

bresence of starch or starch derivatives:is contrary to the product definition in Table 14, ther
) is abandoned.

standard evaluation base’clay (see 4.2.5).

amer.

under

only

is an

development of a light pink to reddish-brown colour is an indication of the presence of a highly

tarch

-wise

bfore,

15.5.6
15.5.7 Bala

15.5.8

Thermometer, accurate to + 0,5 °C (£ 1,0 °F) over the range specified in this procedure.

nce, with an accuracy of 0,01 g.

wave impeller approximately 25 mm (1 In) in diameter, mounted flash side up.

Mixer (e.g. Multimixer® Model 9B with 9B29X impellers, or equivalent), having each spindle fitted with
a single sine-

15.5.9 Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom, 70 mm

(2,75 1n) (e.g

. Hamilton Beach® mixer cup No. M110-D, or equivalent).

15.5.10 Spatula.
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11 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.
12 Containers, glass or plastic, with stoppers or lids, for salt solutions.

13 Container, capacity approximately 500 ml, with lid.

14 Volumetric flask, 1 000 ml.

15 Timers, two, mechanical or electrical, with an accuracy of 0,1 min over the test interval.

15.5.16 Graduated cylinders, three, 10 ml £ 0,1 ml (TC), 100 ml + 1 ml (TC), and 500 ml + 5 m| (TC).

15.5.

15.5.

the r¢om temperature is not in the range of 20 °C to 25 °C (68 °F to 77 °F).

15.6

15.6.
wate

NOTH This is equivalent to 6,29 g/l £ 0,03 g/l.

15.6.

spatyla to remove or dislodge any CMC-HVT adhering\fo the container walls. Be sure that &

clingi

15.6.
from

5 min and after 10 min. Total mixing time shall"equal 20 min £ 1 min.

15.6.4 Age the solution for up to 16 h in"a sealed or covered container at room temperature, or i

temp
15.6.

15.6.
readi

7 Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Claus

8 Constant-temperature device (e.g. water bath) set at 20 °C to 25 °C (68 °F to 77 °F),

Procedure — Viscometer reading in deionized water

I Prepare a suspension of CMC-HVT. Add 2,20 g £ 0,01 g of CMC-HVT to 350 ml £ 5 ml

P After stirring 5 min + 0,1 min, remove the container from the mixer and scrape its si
hg to the spatula is incorporated into the suspension.

B Replace the container on the mixer and.continue to stir. If necessary, the container may
the mixer and the sides scraped to dislodge any CMC-HVT clinging to the container walls

brature device [20 °C to 25 °G(68 °F to 77 °F)]. Record the storage temperature and storage
b After ageing, stir the selution on the mixer for 5 min + 0,1 min.

b Pour the solution-into the viscometer cup provided with the direct-indicating viscomeg

Procedure — Viscometer reading in 40 g/l salt water

e’7.

necessary if

of deionized

at a uniform rate over a time interval of about 60 s while stirring on the mixer. CMC-HVT shall be added
away from impeller shaft to minimize dusting.

des with the
I CMC-HVT

be removed
after another

h a constant-
duration.

ter. The dial

ng at 600 r/min~rotor speed setting of the viscometer shall be recorded when a consfant value at
600 rfmin is reached."The reading shall be taken at a solution test temperature of 25 °C + 1 °C.

umetric flask

15.7.2 Prepare a solution of CMC-HVT. Add 2,70 g £ 0,01 g of CMC-HVT to 350 ml £ 5 ml of the 40 g/l salt
solution at a uniform rate over a time interval of 60 s while stirring on the mixer. Add defoamer if necessary.

NOTE This is equivalent to 7,72 g/l £ 0,03 g/I.

15.7.3 After stirring 5 min = 0,1 min, remove the container from the mixer and scrape its sides with the
spatula to remove or dislodge any CMC-HVT adhering to the container walls. Be sure that all CMC-HVT

clingi

©I1SO

ng to the spatula is incorporated into the suspension.
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15.7.4 Replace the container on the mixer and continue to stir. If necessary, the container may be removed
from the mixer and the sides scraped to dislodge any CMC-HVT clinging to the container walls after another
5 min and after 10 min. Total mixing time shall equal 20 min £+ 1 min.

15.7.5 Age the suspension for up to 16 h in a sealed or covered container at room temperature, or in a
constant-temperature device regulated to 20 °C to 25 °C (68 °F to 77 °F). Record the storage temperature and
storage duration.

15.7.6 After ageing, stir the solution on the mixer for 5 min + 0,1 min.

15.7.7 Pour the suspen3|on into the wscometer cup prowded with the direct- |nd|cat|ng viscometer. The dial
readmg at §06-+imin—reter—speed—setting—of—the—viscometer—shat-be—recordee , e at

dure — Viscometer reading in saturated salt water

15.8.1 Prepare an ample volume of a saturated salt solution by thoroughly mixing in a suitable containef 40 g
to 45 g of sodium chloride per 100 ml + 1 ml of deionized water. Allow the solution to_stand for approximately
1 h. Decant golution or filter it into a storage container.

15.8.2 Prepare a suspension of CMC-HVT. Add 2,50 g + 0,01 g of CMC-HVTt0 350 ml £ 5 ml of saturated
salt water at p uniform rate over a time interval of 60 s while stirring on the mixer. Add defoamer if necesdary.

15.8.3 Aften stirring 5 min £ 0,1 min, remove the container from the mixer and scrape its sides with the
spatula to r¢move or dislodge any CMC-HVT adhering to the container walls. Be sure that all CMCtHVT
clinging to thp spatula is incorporated into the suspension.

15.8.4 Repl
from the mix
5 min and aff

ce the container on the mixer and continue to stir. If necessary, the container may be renjoved
r and the sides scraped to dislodge any CMC2HVT clinging to the container walls after arfother
er 10 min. Total mixing time shall equal 20 min + 1 min.

15.8.5 Age |the suspension for up to 16 h in a_sealed or covered container at room temperature, of in a
constant-temperature device regulated to 20 °C-40.25 °C (68 °F to 77 °F). Record the storage temperaturg and
storage duration.

15.8.6 Aftern ageing, stir the suspension on'the mixer for 5 min + 0,1 min.

15.8.7 Pour the suspension into_the viscometer cup provided with the direct-indicating viscometer. Thg dial
reading at 400 r/min rotor speed)setting of the viscometer shall be recorded when a constant valpe at
600 r/min is| reached. The_-reading shall be taken at a suspension test temperature of 25°C 41 °C
(77 °F =+ 2 °F).

15.9 Procedure — Filtrate volume of the suspension

15.9.1 Prepare an ample volume of saturated salt solutlon by thoroughly mixing a suitable contalner 40 g to
45 g of sodium i
Decant solution or filter it into a storage container.

15.9.2 Prepare a clay-based suspension by adding 350 ml + 5 ml of the saturated salt solution to the mixer
container. Add 1,0 g = 0,1 g of sodium bicarbonate and stir on the mixer for about 1 min.

15.9.3 Slowly add 35,0 g £ 0,1 g of API standard evaluation base clay while stirring on the mixer.
15.9.4 After stirring 5 min £ 0,1 min, remove the container from the mixer and scrape its sides with the

spatula to remove or dislodge any clay adhering to the container walls. Be sure that all clay clinging to the
spatula is incorporated into the suspension.
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15.9.5 Replace the container on the mixer and continue to stir. If necessary, the container may
from the mixer and the sides scraped to dislodge any clay clinging to the container walls after a
and after 10 min. Total mixing time shall equal 20 min + 1 min.

15.9.6 Add 3,15 g+ 0,01 g of CMC-HVT to the suspension while stirring on the mixer, adding

be removed
nother 5 min

at a uniform

rate over about 60 s. The water-soluble polymer shall be added into the vortex away from the impeller shaft to

minimize dusting.

NOTE This is equivalent to 9,01 g/l £ 0,03 g/I.

15.9.7 After stirring 5 min £ 0,1 min, remove the container from the mixer and scrape its sides with the

walle B wra that oll ;n o

ot rarn Ay, o-tha containar a ot
Ot C— SO cr—vyvans oC—ourctac oo

CNC. LI\vIT adharina-t

a-or-dicladaa - anyv
C- OGSO gC—any—otvro—1

spatula is incorporated into the suspension.

T tOTCTTTOV

spaty
to the

TOTTCTIT gt

15.9.
from
5 min

B Replace the container on the mixer and continue to stir. If necessary, the container may
the mixer and the sides scraped to dislodge any CMC-HVT clinging to the container walls
and after 10 min. Total mixing time shall equal 20 min £+ 1 min.

ant-temperature device. Record the storage temperature.

15.9.10 After ageing, stir the suspension on the mixer for 5 min + 0,1,min:

15.9.11 Immediately pour the CMC-HVT-treated suspension into” a filter press cell. Beforg
suspension, be sure that each part of the filter cell is dry and that\none of the gaskets is distorted
temperature of the suspension shall be 25°C +1 °C (77 °Fx 2 °F). Pour the suspension to
(0,5 ip) of the top of the cell. Complete the assembly of the filter press cell. Place the filter cell in t
closel the relief valve. Place a container under the drain, tube.

15.9.12 Set one timer for 7,5 min £ 0,1 min and the second timer for 30 min = 0,1 min. Start bo
adjudt pressure on the cell to 690 kPa + 1 kPa((100 psi + 0,5 psi). Both of these steps shall be
less than 15 s. Pressure shall be supplied byjcompressed air, nitrogen or helium.

15.9.13 At 7,5 min = 0,1 min on the first timer, remove the container and any liquid adhering to t
and discard. Place the dry 10 ml graduated cylinder under the drain tube and continue collecting
the end of the second timer set-af:30 min. Remove the graduated cylinder and record the volu
collegted.

15.1P Calculation — Filtrate volume of the suspension

Calcylate the filtrate, volume, 7, in millilitres, of the clay suspension as given in Equation (39):
=2 Vg

wherg Viscthe filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

erial clinging

be removed
after another

.p Age the suspension for 2 h+5 min in a sealed or covered containéryat room temperature, or in a

adding the
or worn. The
vithin 13 mm
he frame and

h timers and
completed in

he drain tube
the filtrate to
me of filtrate

(39)

Recordthe calculated Tilirate volume.

16 Starch

16.1 Principle

16.1.1 Drilling-grade starch can be manufactured from several kinds of native starches. The starch shall be

made cold-water hydratable (pre-gelatinized) and can be treated further in such a way that it is su
as a filtrate-reducing agent in water-base drilling fluids.
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16.1.2 Dirilling-grade starch shall be free-flowing and free from lumps. Drilling-grade starch shall be deemed
to meet the requirements of this International Standard if a composite sample representing no more than one
day's production conforms to the physical specifications of Table 15, represents the product produced and is
controlled by the manufacturer.

Table 15 — Starch physical specifications

Requirement Standard

Suspension properties:

Viscometer dial reading at 600 r/min

— in 40 g/l salt water maximum 18

— in saturated salt water maximum 20

Filtrate volume

— in 40 g/l salt water, millilitres maximum 10
— in saturated salt water, millilitres maximum 10
Residue greater than 2 000 ym no residue

16.2 Reagénts and apparatus — Suspension properties

16.2.1 API standard evaluation base clay (see 4.2.5).

16.2.2 Sodium chloride (CAS No. 7647-14-5).

16.2.3 Sodium bicarbonate (CAS No. 144-55-8).

16.2.4 Deignized (or distilled) water.

16.2.5 Thefqmometer, accurate to + 0,5 °C (+ 1,0.5F) over the range specified in the procedure.
16.2.6 Balance, with an accuracy of 0,01 g.

16.2.7 Mixgr (e.g. Multimixer® Model'9B‘with 9B29X impellers, or equivalent), having each spindle fitted with
a single sinefwave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

16.2.8 Confainer, of approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bdttom,
70 mm (2,75(in) (e.g. Hamilton Beach® mixer cup No. M110-D).

16.2.9 Confainer, glass; capacity approximately 500 ml, with lid.

16.2.10 Coptainer; glass or plastics, with stopper or lid, for salt solutions.

16.2.11 Spatula:
16.2.12 Volumetric flask, 1 000 ml.

16.2.13 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.

16.2.14 Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Clause 7.
16.2.15 Timers, two, mechanical or electrical, with an accuracy of 0,1 min over the test interval.

16.2.16 Graduated cylinders, three, 10 ml = 0,1 mI (TC), 100 ml £ 1 mI (TC) and 500 ml + 5 ml (TC).
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16.2.17 Constant-temperature device (e.g. water bath) set at 20 °C to 25 °C (68 °F to 77 °F), necessary if
room temperature is not in the range of 20 °C to 25 °C (68 °F to 77 °F).

16.3 Procedure — Viscometer reading in 40 g/l salt water

16.3.1 Prepare a 40 g/l salt-water solution by adding 40 g + 0,1 g of sodium chloride to a 1 000 ml volumetric
flask and diluting with deionized water to the mark inscribed on the flask. Mix thoroughly.

16.3.2 Prepare a clay-based suspension by adding 350 ml + 5 ml of the 40 g/l salt-water solution to the
container. Add 1,0 g + 0,1 g of sodium bicarbonate and stir on the mixer for about 1 min.

16.3.3 Slowly add 35,0 g + 0,1 g of API standard evaluation base clay while stirring on the mixer|

16.3.4 After stirring 5 min = 0,1 min, remove the container from the mixer and scrapeits sides with the

spatyla to dislodge any clay adhering to the container walls. Be sure that all clay clinging to the spatula is
incorporated into the suspension.

16.3.p Replace the container on the mixer and continue to stir. If necessary, the‘container may be removed
from [the mixer and the sides scraped to dislodge any clay clinging to the coentainer walls after gnother 5 min
and gnother 10 min. Total stirring time after adding the clay shall equal 20 mir’+ 1 min.

16.3.p Add 3,50 g + 0,01 g of starch to the suspension while stirring’on the mixer, adding at a| uniform rate
over pbout 60 s.

NOTH This is equivalent to 10,0 g/l £ 0,03 g/I.

16.3.f After stirring 5 min £ 0,1 min, remove the contdinér from the mixer and scrape its sides with the

spaty
incor

la to dislodge any starch adhering to the container walls. Be sure that all starch clinging to {he spatula is
porated into the suspension.

16.3.
from
and 4

16.3.

B Replace the container on the mixer and-continue to stir. If necessary, the container may
the mixer and the sides scraped to dislodge any starch clinging to the container walls after a
nother 10 min. Total stirring time after-adding the starch shall equal 20 min + 1 min.

D Age the suspension up to.24\h in a sealed or covered container at room temperature or i

be removed
nother 5 min

N a constant-

tempgrature device. Record the §torage temperature and storage duration.

16.3.10 After ageing, stir the suspension on the mixer for 5 min + 0,1 min.

16.3.11 Immediately-poOur the suspension into the viscometer cup provided with the dir
viscometer. The dial*reading at the 600 r/min rotor speed setting of the viscometer shall be recd
consfant value for>600 r/min is reached. The 600 r/min dial reading shall be taken at a sus
temperature of.25 °C £ 1 °C (77 °F £ 2 °F). Record the 600 r/min dial reading.

pct-indicating
rded when a
pension test

16.4| Procedure — Filtrate volume of 40 g/l salt solution

16.4.1 Pour the suspension from 16.3 into the filter press cell. Before adding the suspension, be sure each
part of the filter cell is dry and that none of the gaskets is distorted or worn. The temperature of the
suspension shall be 25 °C £ 1 °C (77 °F + 2 °F). Pour the suspension to within about 13 mm (0,5 in) of the top
of the cell. Complete the assembly of the filter press cell. Place the filter cell in the frame and close the relief
valve. Place a container under the drain tube.

16.4.2 Set one timer for 7,5 min £ 0,1 min and the second timer for 30 min + 0,1 min. Start both timers and
adjust the pressure on the cell to 690 kPa + 35 kPa (100 psi + 5 psi). Both of these steps shall be completed
in less than 15 s. Pressure shall be supplied by compressed air, nitrogen or helium.

16.4.3 At 7,5 min + 0,1 min on the first timer, remove the container and any liquid adhering to the drain tube
and discard the filtrate. Place a dry 10 ml graduated cylinder under the drain tube and continue collecting the
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filtrate to the end of the second timer set at 30 min. Remove the graduated cylinder and record the volume of
filtrate collected.

16.5 Calculation — Filtrate volume of the 40 g/l salt solution
Calculate the filtrate volume, 7, in millilitres, of the clay suspension as given in Equation (40):
V=27, (40)

where ¥ is the filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

Record the cplculated filtrate volume.

16.6 Procedure — Viscometer reading in the saturated salt solution

16.6.1 Prepare an ample volume of a saturated salt solution by thoroughly mixing in a suitable containef 40 g
to 45 g of sofdium chloride per 100 ml + 1 ml of deionized water. Allow the solution to stand’for approximately
1 h. Decant the solution or filter it into a storage container.

16.6.2 Prepare a clay-based suspension by adding 350 ml £ 5 ml of the saturated salt solution to a container.
Add 1,0 g £ 9,1 g of sodium bicarbonate and stir on the mixer for about 1 min,

16.6.3 Slowly add 35,0 g + 0,1 g of API standard evaluation base clay<o the container while stirring gn the
mixer.

16.6.4 After stirring 5 min £ 0,1 min, remove the container fromCthe mixer and scrape its sides with the
spatula to diglodge any clay adhering to the container walls. Be' sure that all clay clinging to the spatpla is
incorporated|into the suspension.

16.6.5 Replpce the container on the mixer and continue to stir. If necessary, the container may be removed
from the mixer and the sides scraped to dislodge any ¢lay clinging to the container walls after another p min
and another [10 min. Total stirring time after adding'the clay shall equal 20 min £ 1 min.

16.6.6 Add [3,50 g £ 0,01 g of starch to the_suspension while stirring on the mixer, adding at a unifornp rate
over about 6 s.

NOTE This is equivalent to 10,0 g/+ 0;03 g/l.

16.6.7 After stirring 5 min + @,\min, remove the container from the mixer and scrape its sides with the
spatula to diglodge any starchyadhering to the container walls. Be sure that all starch clinging to the spatula is
incorporated|into the suspension.

16.6.8 Replpce the-container on the mixer and continue to stir. If necessary, the container may be removed
from the mixgr and the sides scraped to dislodge any starch clinging to the container walls after another p min
and another [10-min. Total stirring time after adding the starch shall equal 20 min £ 1 min.

16.6.9 Age the suspension up to 24 h in a sealed or covered container at room temperature or in a constant-
temperature device. Record the storage temperature and storage duration.

16.6.10 After ageing, stir the suspension on the mixer for 5 min + 0,1 min.
16.6.11 Immediately pour the suspension into the viscometer cup provided with the direct-indicating
viscometer. The dial reading at the 600 r/min rotor speed setting of the viscometer shall be recorded when a

constant value at 600 r/min is reached. The 600 r/min dial reading shall be taken at a suspension test
temperature of 25 °C £ 1 °C (77 °F + 2 °F). Record the 600 r/min dial reading.
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16.7 Procedure — Filtrate volume of the saturated salt solution

16.7.1 Pour the suspension from 16.6 into a filter press cell. Before adding the suspension, be sure that each
part of the filter cell is dry and that none of the gaskets is distorted or worn. The temperature of the
suspension shall be 25 °C +1 °C (77 °F £ 2 °F). Pour the suspension to within about 13 mm (0,5 in) of the top
of the cell. Complete the assembly of the filter press cell. Place the filter cell in the frame and close the relief
valve. Place a container under the drain tube.

16.7.2 Set one timer for 7,5 min + 0,1 min and the second timer for 30 min + 0,1 min. Start both timers and
adjust the pressure on the cell to 690 kPa + 35 kPa (100 psi + 5 psi). Both of these steps shall be completed
in less than 15 s. Pressure shall be supplied by compressed air, nitrogen or helium.

16.7.30 At 7,5 min + 0,1 min on the first timer, remove the container and any liquid adheringto_the drain tube
and discard the filtrate. Place a dry 10 ml graduated cylinder under the drain tube and confinue ollecting the
filtratg to the end of the second timer set at 30 min. Remove the graduated cylinder and record the volume of
filtratg collected.

16.8| Calculation — Filtrate volume of the saturated salt solution

Calcylate the filtrate volume, 7, in millilitres, of the clay suspension as giveninr’Equation (41):
=27, (41)
wherg 1 is the filtrate volume, expressed in millilitres, collected-b&tween 7,5 min and 30 min.
Record the calculated filtrate volume.

16.9| Reagents and apparatus — Residue greater than 2 000 pm

Sieve, 2 000 uym, approximate diameter of 203.mm (8,0 in), in accordance with ASTM E11.

NOTEH Supplier's verification that the sieve conforms to ASTM E11 is satisfactory evidence of compliange.

16.10 Procedure — Residue greater than 2 000 pm
16.10.1 Weigh 25 g = 0,1 g starch and transfer to the 2 000-um sieve.
16.1Q.2 Shake for a maximum of 5 min.

16.10.3 Record the'presence or absence of residue.

17 Low-viscosity polyanionic cellulose (PAC-LV)

17 .1Prineiple

17.1.1 PAC-LV, also referred to as PAC low-viscosity grade, is a water-soluble polymer produced only from
cellulose chemically reacted with carboxy-methyl (anionic) groups. The product obtained is further purified to
significantly increase the active polymer content. It shall not contain any other polysaccharides such as starch,
guar or other naturally occurring polymers or their derivatives. The product is a free-flowing and/or granular
powder. See Table 16 for physical requirements.

17.1.2 PAC-LV is widely used in water-based drilling fluids for a variety of applications, such as filtration

control, viscosity and shale inhibition. Although field use can vary, this procedure focuses on filtration control
and viscosity characteristics.
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17.1.3 The intention of this procedure is to present a simple and reproducible method for assessing the
performance properties of PAC-LV. Specification parameters have been developed for this material.

NOTE It is recommended that the purity of PAC-LV be greater than 96 % NaCMC on a dry-weight basis.

17.1.4 PAC-LV shall be free of any foreign polymer. Therefore, a qualitative starch determination shall be
performed. If starch is found, no further testing should be performed and the sample shall be rejected.

17.1.5 A synthetic-seawater drilling fluid is used for determining the viscosity and filtration control of PAC-LV.

17.1.6 PAC-LV is a polyanionic cellulosic polymer that answers all the requirements specified in 17.1.1

through 17 Af5andwhen tcatilly abbwdillg tothe plUbUdulU 72 has=a viobuoity oftesstharm49cP§) and
a low-pressufe, low-temperature fluid loss of less than 16 ml (corrected).
NOTE Corrected fluid loss is the filirate volume collected between 7,5 min and 30,0 min, expressed in milllitres,

multiplied by 2. It eliminates the spurt loss seen in many fluid-loss tests.

17.1.7 To optain the best handling in the field, it is recommended that the particle size for PAC LV powder be
< 0,8 mm (120 mesh).

Table 16 — PAC-LV physical requirements

Requirement Standard
Presence of starch or CMC Absent
Moisture content Maximum 10 %
Apparent viscosity Maximum 40 cP
Filtrate volume Maximum 16 ml

17.2 Qualitative starch determination in water-soluble polymers

17.21 Defscription

17.2.11 The purpose of this test(is to identify the presence of starch and starch derivatives in Water-
soluble polymers like PAC-LV, supplied in powder or granular form.

17.21.2 A\n iodine/iodide_selution is mixed with a solution of the polymer being analysed. In the pregence
of amylose (ljnear fraction efistarch), a coloured complex is formed.

17.2.2 Repgents and materials

17.2.21 Dejonized (or distilled) water.

17.2.2.2 lodine solution, e.g. Merck 1.09.099.1000 (CAS No. 7553-56-2) 7), 0,05 mol/l.

17.2.2.3 Potassium iodide, Merck 1.05043.0250 PA (CAS No. 7681-11-0) 8.

6) 1cP=1mPas.

7) Merck No. 1.09.099.1000 is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

8) Merck 1.05043.0250 PA is an example of a suitable product available commercially. This information is given for the
convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.
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17.2.2.4 Sodium hydroxide (NaOH) (CAS no. 1310-73-2), dilute solution, 0,1% to 0,5 %.

17.2.3  Apparatus

17.2.31 Mixer (e.g. Multimixer® model 9B with 9B29X impellers, or equivalent), having each spindle fitted
with a single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

17.2.3.2 Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton® Beach mixer cup No. M110-D, or equivalent). (An alternative container option
is a 600 ml glass jar.)

17.2.33 Laboratory spoon.

17.2.5.4 Spatula.

17.2.B.5 Balance, accuracy of 0,01 g.

17.2..6 Volumetric flask, 100 ml.

17.2.B.7 Pasteur pipette, plastic, or drop bottle.

17.2.5.8 Timer, mechanical or electric, accuracy to 0,1 min.

17.2.8.9  pH-meter with pH-electrode (e.g. Thermo Russell:type KDCW11) 9).
17.2.8.10 Polymer dosing device [Fann® 9 or OFI® '1)].

17.2.3.11 Test tube.

17.2.4 Procedure — Preparation of the iodine/iodide solution
17.2.4.1 To a 100 ml £ 0 1 ml volumetric-flask, add 10 ml = 0,1 ml of a 0,05 mol/l iodine solutign.

17.2.4.2 Add 0,60 g + 0,01 g of potassium iodide (KI) and dissolve by gently swirling the volumetric flask.
17.2.4.3 Fill to the 100 ml nrark with deionized water and mix thoroughly. Record the day of preparation.
17.2.4.4 The prepared-iodine/iodide solution shall be stored in a sealed container, in a dark, cool, dry

placg and can be used:for up to three months. After the date of expiration, the solution should pe discarded
and grepared again.

17.2.p Procedure — Preparation of the PAC-LV solution and starch determination

17.2.p.1 Prepare a 5 % solution of the water-soluble polymer under examination. Add 380 g + 0,1 g of
deiorlized water to the container and add 20 g = 0,1 g of the water-soluble polymer under examination at a
uniform rate over a ume interval of 60 s 10 120 s. The PAC-LV should be added into the vortex away from the
impeller shaft to minimize dusting, preferably with a polymer-dosing device (17.2.3.10).

9) Thermo Russell type KDCW11 is an example of a suitable product available commercially. This information is given
for the convenience of users of this International Standard and does not constitute an endorsement by ISO of this product.

10) Fann is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product.

11) OFl is an example of a suitable product available commercially. This information is given for the convenience of users
of this International Standard and does not constitute an endorsement by ISO of this product.
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17.2.5.2 After stirring 5 min + 0,1 min, remove the container from the mixer and scrape the sides of the
mixing container with the spatula to remove or dislodge any polymer adhering to the container wall. Be sure
that all polymer clinging to the spatula is incorporated into the solution.

17.2.5.3 Measure the pH; if the pH value is less than 10, raise the pH to 10 by adding, drop-wise, the
dilute NaOH solution.

17.2.5.4 Replace the container on the mixer and continue to stir. Total mixing time shall equal
20 min £ 1 min.

17.2.5.5 Put 2 ml of the polymer solution in a test tube and add, drop-wise, in portions of 3 drops at a time,
up to 30 drops-efHedinefiodide—sotution:

17.2.5.6 Three blank tests using only deionized water with 3 drops, 9 drops, and 30 drops, respectively, of
iodine/iodide|solution should be prepared for comparison.

17.2.5.7 A\fter every 3 drop addition, swirl the test tube gently and compare the colour of'the solution yinder
examination with the blank tests. The colour comparison should be made against a white'background.

17.2.6 ResTts — Starch test for PAC-LV

17.2.6.1 the sample under examination gives a yellow colour comparable to one of the blank tests, the
sample does|not contain any starch or starch derivatives.

17.2.6.2 The development of any other colour is a strong indication of the presence of starch or dtarch
derivatives.

17.2.6.3 nstant discolouration indicates the presence of areducing agent; in this case, continue the [drop-
wise additiof of the iodine/iodide solution. Compare the ¢olour obtained with one of the blank tests| see
17.2.6.1.

17.2.6.4 If any colour reaction other than that-mentioned under 17.2.6.1 is detected, further testing is
abandoned.

17.3 Moisture content

17.3.1 Appdratus

17.3.11 Dven, regulated 6105 °C + 3 °C (220 °F £+ 5 °F).
17.3.1.2 Balance, accuracy of + 0,01 g.

17.31.3 Evaporating dish, capacity 150 ml.

17.3.1.4 Bpatula.

17.3.1.5 Desiccator, with calcium sulfate (CAS number 7778-18-9) desiccant, or equivalent.

17.3.2  Procedure

17.3.21 Weigh 10 g = 0,1 g of the PAC-LV sample into a tared evaporating dish. Record the mass as m.
17.3.2.2 Dry the sample in the oven for 4 h.

17.3.2.3 Cool the sample to room temperature in a desiccator.

17.3.24 Reweigh the evaporating dish containing the dried PAC-LV. Record the mass as m,.
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17.3.3 Calculation

Calculate wg, the mass fraction moisture, in percent, as given in Equation (42):

g =100 (’”;1—”12) (42)

where

m is the sample mass, expressed in grams;

5 15 the Tesidue mass, expressed i grarns.

Recard the calculated value.

17.4| Filtrate volume

17.4.l Reagents and materials

17.411.1  Sea salt, ASTM D1141-98 (2003) 12).

17.4.1.2 APl standard evaluation base clay, such as providedby*API 13).
17.4.1.3 Potassium chloride (CAS Number 7447-40-7).
17.4.11.4 Sodium bicarbonate (CAS Number 144-55-8);

17.4./1.5 Deionized (or distilled) water.

17.4.2 Apparatus

17.4.21 Thermometer, range 0 °C~te* 60 °C, with accuracy + 0,5 °C (range 32 °F to 140 °F, with an
accuracy of + 1,0 °F).

17.4..2 Balance, accurate to + 0,01 g.

17.4.2.3 Mixer (e.g. Multimixer Model 9B with 9B29X impellers); each spindle is fitted with & single sine-
wave impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

17.4.2.4 Containefr, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 in); d bottom,
70 mm (2,75 in)_(e:9. Hamilton Beach mixer cup No. M110-D).

17.4..5 Spatula.

17.4.R2.6 Container, glass or plastic, with stopper or lid for salt solutions.

17.4.2.7 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.

17.4.2.8 Timers, two, mechanical or electrical, accurate to + 0,1 min over the test interval.

12) Sea salt, ASTM D1141-98 (2003), is available from Lake Products Company, Inc., P.O. Box 2248, Maryland Heights
63043 Missouri, USA, and is a commercially available product. This information is given for the convenience of users of
this International Standard and does not constitute an endorsement by ISO of this product.

13) API standard evaluation base clay is an example of a suitable product available commercially. Requests for clay
should be directed to the API which will forward the request to a supplier for further handling. This information is given for
the convenience of users of this Internal Standard and does not constitute an endorsement by ISO of this product.
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17.4.2.9

17.4.2.10 Graduated cylinders, one 10 ml + 0,1 ml and one 500 ml + 5 ml.

17.4.2.11

Polymer dosing device (Fann or OFI).

17.4.3 Procedure — Filtrate volume of the PAC-LV

17.4.3.1

17.4.3.2

Add 42 g + 0,01 g sea saltto 1 | £ 2 ml of deionized water.

To 358 g of the sea salt solution, add 35,0 g + 0,01 g potassium chloride (KClI).

Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Clause 7.

17.4.3.3
17.4.3.4

17.4.3.5
spatula to dig

After stirring 3 min £ 0,1 min, add 1,0 g + 0,01 g of sodium bicarbonate.

After stirring 3 min £ 0,1 min, add 28,0 g + 0,01 g of API standard evaluation base clay:

lodge any material adhering to the container wall. Be sure that all material clinging to the sq

is incorporatgd into the suspension.

17.4.3.6
17.4.3.7

17.4.3.8
mixer. The F
preferably by

17.4.3.9
spatula to d
spatula is ind

17.4.3.10

Replace the container on the mixer and continue to stir an additionat$*min = 0,1 min.
WWeigh 2,0 g £ 0,01 g of PAC-LV.
\dd the PAC-LV slowly at a uniform rate over a time intérval of about 60 s while stirring o

PAC-LV should be added away from the impeller shaft but in the vortex to minimize du
means of a polymer-dosing device (17.4.2.11).

slodge any PAC-LV adhering to the container walls. Be sure that all PAC-LV clinging t
orporated into the suspension.

Replace the container on the mixeryand continue to stir. If necessary, the container m

removed from the mixer and the sides scraped to dislodge any adhering PAC-LV after another 5 mi

10 min. Tota

17.4.3.11
(77 °F £ 2 °F

17.4.3.12

17.4.3.13

each part of
ISO 10414-1
within about

mixing time elapsed from the.beginning of PAC-LV addition shall equal 20 min = 1 min.

Age the suspension for )16 h+0,5h in a sealed or covered container at 25 °C 4
. Record the storage temperature and storage duration.

\fter ageing, stir-the suspension on the mixer for 5 min + 0,1 min.
the filter cell is dry and that none of the gaskets is distorted or worn, in accordance

Thetemperature of the suspension shall be 25 °C + 1 °C (77 °F + 2 °F). Pour the suspens
13 .mm (0,5 in) of the top of the cell. Complete the assembly of the filter press cell. Place the

cell in the fra

After stirring 5 min + 0,1 min, remove the container from the mixer and scrape-its side with the

atula

n the
sting,

After stirring 5 min + 0,1 min, remove the container from the mixer and scrape its side with the

Db the

y be
and

1°C

Pour the PAG-LV suspension into a filter press cell. Before adding the suspension, be sur¢ that

with
on to
filter

Mme_ and close the relief valve. Place a container under the drain tube.

17.4.3.14 Set one timer for 7,5 min £ 0,1 min and the second timer for 30 min + 0,1 min. Start both timers
and adjust the pressure on the cell to 690 kPa + 35 kPa (100 psi + 5 psi). Pressure shall be supplied by

compressed

air, nitrogen or helium and applied within 15 s.

17.4.3.15 After 7,5 min £ 0,1 min on the first timer, remove the container and any liquid adhering to the
drain tube and discard. Place a dry 10 ml graduated cylinder under the drain tube and continue collecting the
filtrate to the end of the second timer set at 30 min. Remove the graduated cylinder and record the volume of
filtrate collected.
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17.4.4 Calculation — Filtrate volume of PAC-LV

Calculate V7, the total filtrate volume, expressed in millilitres, as given in Equation (43):

V=2V,

where 1 is the filtrate volume, expressed in millilitres, collected between 7,5 min and 30 min.

17.5

17.5.
17.5.
17.5.
17.5.

of abj
the v

Fluid apparent viscosity

— Fluid apparent vierncify

(43)

A Add 42 g+ 0,01 g sea saltto 1| + 2 ml of deionized water.
.2 To 358 g of the sea salt solution, add 35,0 g + 0,01 g of potassium chloride (KClI).
3 Weigh 5,0 g £ 0,01 g of the PAC-LV. Add the PAC-LV slowly at a uniform rate over g

put 1 min while stirring on the mixer. The PAC-LV should be added away)from the impelle
brtex to minimize dusting.

17.5.1.4 After stirring 5 min + 0,1 min, remove the container from',the mixer and scrape its

spaty
is inc

la to dislodge any material adhering to the container wall. Be Sure that all material clinging {
prporated into the suspension.

17.5.1.5 Replace the container on the mixer and continue to stir. If necessary, the conta

remo
10m

ved from the mixer and the sides scraped to disledgé any adhering PAC-LV after anoth

17.5.01.6 Statically age the suspension for 16-h = 0,5 h in a sealed or covered container at

(77 °

- + 2 °F). Record the storage temperature.and storage duration.

17.5.

g Stir the suspension on the mixer for 5 min + 0,1 min.

17.5.01.8 Pour the suspension inte the viscometer cup provided with the direct-indicating vis

dial

eading at the 600 r/min rotor speed setting of the viscometer shall be taken at a sug

time interval
I shaft but in

s5ide with the
p the spatula

iner may be
er 5 min and

n. Total mixing time elapsed from beginning of the PAC-LV addition shall equal 20 min = 1 min.

25°C+1°C

ometer. The
pension test

tempgrature of 25 °C £ 1 °C (A7 °F + 2 °F).
17.5.2 Calculation — Fluid apparent viscosity
Calcylate the test fluid viscosity, Va, expressed in centipoise, from Equation (44):
R

p = % (44)
where RGOO isthe-viscometerdial |cad;||g at-600-+min-
Record the calculated value.
© 1SO 2008 — All rights reserved 65


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:

2008(E)

18 High-viscosity polyanionic cellulose (PAC-HV)

18.1 Principle

18.1.1 PAC-HV, also referred to as APl PAC regular grade, is a water-soluble polymer produced only from
cellulose chemically reacted with carboxy-methyl (anionic) groups. The product obtained is further purified to
significantly increase the active polymer content. It shall not contain any other polysaccharides, such as starch,
guar or other naturally occurring polymers or their derivatives. The product is a free-flowing and/or granular

Table 17 for physical requirements.

It is recommended that the purity of the PAC-HV be greater than 96 % NaCMC on a dry-weight basis.

powder. See
NOTE
18.1.2 PAC

control, viscq
and viscosity

18.1.3 The
performance

18.1.4 PAC
performed b
sample shall

18.1.5 Asy
the PAC-HV,|

18.1.6 PAC

and, when t
temperature

NOTE C
It eliminates th

18.1.7 To g
powder be <

LtHV is widely used in water-based drilling fluid for a variety of applications, such as filt
sity and shale inhibition. Although field use can vary, this procedure focuses on filtration-c
-control characteristics.

intention of this procedure is to present a simple and reproducible method-for assessin
properties of PAC-HV. Specification parameters are developed for this material.

tHV shall be free of any foreign polymer. Therefore, a qualitative starch determination sh
bfore the performance tests. If starch is found, no further testing shiould be performed an
be rejected.

hthetic-seawater drilling fluid is used for determining the filtration control and apparent viscos

LHV is a polyanionic cellulosic polymer that answers'all the requirements in 18.1.1 through 1
Fluid loss of less than 23 ml (corrected).

rrected fluid loss is the filtrate volume collectedbetween 7,5 min and 30,0 min, in millilitres, multiplied
e spurt loss seen in many fluid-loss tests.

btain the best handling in the field, it is recommended that the particle size for the PA
0,8 mm (< 20 mesh).

Table17 — PAC-HV physical requirements

Requirement Standard

Presence of starch or starch derivatives Absent

Maximum 10 %

Minimum 50 cP

Moisture content

Apparent viscosity

API filtrate volume Maximum 23 mi

ation
bntrol

g the

bll be
d the

ity of

8.1.5

bsted in accordance with 18.2, has an API viscosity above 50 cP ©) and a low-pressure/low-

by 2.

C-HV

18.2 Qualitative starch determination in water soluble polymers

18.2.1  Pri

18.2.1.1

nciple

polymers like PAC-HV, supplied in powder or granular form.

18.2.1.2
of amylose (|

66

inear fraction of starch), a coloured complex is formed.

The purpose of the test is to identify the presence of starch or starch derivatives in water-soluble

An iodine/iodide solution is mixed with a solution of the polymer being analysed. In the presence
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18.2.2 Reagents and materials

18.2.2.1 Deionized (or distilled) water.

18.2.2.2 lodine solution, e.g. Merck 1.09.099.1000 (CAS No. 7553-56-2), 0,05 mol/l.
18.2.2.3 Potassium iodide, Merck 1.05043.0250 PA (CAS No. 7681-11-0).

18.2.2.4 Sodium hydroxide (NaOH) (CAS no. 1310-73-2), dilute, 0,1 % to 0,5 %.

18.2.3 Apparatus

18.2.5.1 Mixer (e.g. Multimixer® model 9B with 9B29X impellers, or equivalent), having each|spindle fitted
with @ single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side.up.

18.2.5.2 Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mim (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton® Beach mixer cup No. M110-D, or equivalent). For'the' alternativel mixer option
is a dlass jar of 600 ml.

18.2.8.3 Laboratory spoon.

18.2.5.4 Spatula.

18.2.8.5 Balance, accurate to 0,01 g.

18.2.B.6 Volumetric flask, 100 ml.

18.2.B.7 Pasteur pipette, plastic, or drop bottle.

18.2.8.8 Timer, mechanical or electric, accurate to 0,1 min.

18.2..9 pH-meter with pH-electrode (e;9. Thermo Russell type KDCW11).
18.2.3.10 Polymer-dosing device (Fann or OFI).

18.2.8.11 Test tube.
18.2.4 Procedure — Preparation of the iodine/iodide solution
18.2.4.1 To a 100 ml'+ 0,1 ml volumetric flask, add 10 ml = 0,1 ml of a 0,05 mol/l iodine solutign.

18.2.4.2 Add\0,60 g + 0,01 g of potassium iodide (KI) and dissolve by gently swirling the volumetric flask.

18.2.4.3 Fill to the 100 ml mark with deionized water and mix thoroughly. Record the day of preparation.

18.2.4-A4 he—prepared—iodinefiodide—sc be—stored—n—a—seated—container—in—a—dark, cool, dry
place and can be used for up to three months. After the date of exp|rat|on the solutlon should be discarded
and prepared again.

18.2.5 Procedure — Preparation of the PAC-HV solution and starch determination

18.2.5.1 Prepare a 1 % solution of the water-soluble polymer under examination. Add 396 g + 0,1 g of
deionized water to the container and add 4 g + 0,1 g of the water-soluble polymer under examination at a
uniform rate over a time interval of 60 s to 120 s. The PAC-HV should be added into the vortex away from the
impeller shaft to minimize dusting, preferably with a polymer-dosing device (18.2.3.10).

© 1SO 2008 — All rights reserved 67


https://standardsiso.com/api/?name=f1d653d1a5d9fd40ed0d5537fa9363f3

ISO 13500:2008(E)

18.2.5.2 After stirring about 5 min = 0,1 min, remove the container from the mixer and scrape the sides of
the mixing container with the spatula to remove or dislodge any polymer adhering to the container wall. Be
sure that all the polymer clinging to the spatula is incorporated into the solution.

18.2.5.3 Measure the pH; if the pH value is less than 10, raise the pH to 10 by adding, drop-wise, dilute
NaOH solution.

18.2.5.4 Replace the container on the mixer and continue to stir. Total mixing time shall equal
20 min £ 1 min.

18.2.5.5 Put 2 ml of the polymer solution in a test tube and add, drop-wise, in portions of 3 drops at a time,

up to 30 dI'O[. softodinefiodide-sotution:

18.2.5.6 Three blank tests using only deionized water with 3 drops, 9 drops, and 30 drops, respectively, of
iodine/iodide|solution should be prepared for comparison.

18.2.5.7 \fter every 3 drop addition, swirl the test tube gently and compare the colour of the solution yinder
examination with the blank tests. The colour comparison should be made against a white'background.

18.2.6 ResTts — Starch test for PAC-HV

18.2.6.1 the sample under examination gives a yellow colour comparable to one of the blank test$, the
sample does|not contain any starch or starch derivatives.

18.2.6.2 The development of any other colour is a strong indication of the presence of starch or dtarch
derivatives.

18.2.6.3 nstant discolouration indicates the presence of areducing agent; in this case, continue the drop-
wise addition of the iodine/iodide solution.

18.2.6.4 If any colour-reaction is detected other than‘that mentioned under 18.2.1, the further testing|shall
be abandongd.

18.3 Moisture content

18.3.1  Apjparatus

18.3.1.1 Dven, regulated to 105°C + 3 °C (220 °F £ 5 °F).
18.3.1.2 Balance, accurate to + 0,01 g.

18.3.1.3 Evaporating dish.

18.3.1.4 Bpatula:

18.3.1.5 Desiccator, withrcatciumsutfate (CAS Number 7778-18=-9)desiccant; orequivatent:

18.3.1.6 Polymer-dosing device (Fann or OFI).

18.3.2  Procedure

18.3.2.1 Weigh 10 g = 0,1 g of the PAC-HV sample into a tared evaporating dish. Record the mass as m.
18.3.2.2 Dry the sample in the oven for 4 h.

18.3.2.3 Cool the sample to room temperature in the desiccator.

18.3.2.4 Reweigh the evaporating dish containing the PAC-HV. Record the mass as m,.
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18.3.3 Calculation

Calculate the mass fraction moisture, wg, in percent, as given in Equation (45):

wg =100

(m—my)

where

m is the sample mass, expressed in grams;

Reco

18.4

5 15 the Tesidue mass, expressed i grarns.

rd the calculated value.

Filtrate volume

18.4.

18.4.

18.4.11.

18.4.

18.4.

18.4./1.5 Deionized (or distilled) water.

18.4.

18.4.

18.4.

18.4.
wave

18.4.
70m

18.4.

18.4.

Reagents and materials

A Sea salt, ASTM D1141-98 (2003).

N

API standard evaluation base clay, such as provided/by~API.
3 Potassium chloride (CAS Number 7447-40-7).

4 Sodium bicarbonate (CAS Number 144-55-8)

P Apparatus
R.1 Thermometer, range 0 °C 1660 °C, + 0,5 °C (range 32 °F to 140 °F, = 1,0 °F).
R.2 Balance, accurate to £ 0,01 g.

R.3 Mixer (e.g. Multimixer Model 9B with 9B29X impellers); each spindle is fitted with
impeller approximately 25 mm (1 in) in diameter, mounted flash side up.

P.4 Container; approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mm (3-5/6 i
M (2,75 in) (e«g-\Hamilton Beach mixer cup No. M110-D).

P.5 Spatula.

P.6 Container, glass or plastic with stopper or lid for salt solutions.

(45)

single sine-

n); d bottom,

18.4.2.7 Viscometer, motor-driven, direct-indicating, in accordance with ISO 10414-1.

18.4.2.8 Timers, two, mechanical or electrical, accurate to + 0,1 min over the test interval.

18.4.2.9

18.4.2.10 Graduated cylinders, one 10 ml + 0,1 ml and one 500 ml + 5 ml.

18.4.2.11 Polymer-dosing device (Fann or OFI).

©I1SO

2008 — Al rights reserved

Filter press, low-pressure/low-temperature, in accordance with ISO 10414-1:2008, Clause 7.
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18.4.3

18.4.3.1

18.4.3.2

18.4.3.3

18.4.3.4

18.4.3.5

Procedure — Filtrate volume of the PAC-HV
Add 42 g £ 0,01 g of sea salt to 1 | + 2 ml of deionized water.
To 358 g of the sea salt solution, add 35,0 g + 0,01 g of potassium chloride (KCI).
After stirring 3 min + 0,1 min, add 1,0 g + 0,01 g of sodium bicarbonate.

After stirring 3 min + 0,1 min, add 28,0 g + 0,01 g of the API standard evaluation base clay.

After stirring 5 min £ 0,1 min, remove the container from the mixer and scrape its side with the

spatula to diglodge any material adhering to the container wall. Be sure that all material clinging to the-sy

is incorporat
18.4.3.6
18.4.3.7
18.4.3.8
mixer. The K
preferably by
18.4.3.9
spatula to d

spatula is ingd

18.4.3.10

d into the suspension.

Replace the container on the mixer and continue to stir an additional 5 min = 0,1 min,

Veigh 1,0 g £ 0,01 g of PAC-HV.

Add the PAC-HV slowly at a uniform rate over a time interval of about-60/s while stirring o

PAC-HV should be added away from the impeller shaft but in the, vertex to minimize du
means of a polymer-dosing device (18.4.2.11).

slodge any PAC-HV adhering to the container walls. Bexsure that all PAC-HV clinging t
orporated into the suspension.

Replace the container on the mixer and continué. to stir. If necessary, the container m

removed from the mixer and the sides scraped to dislodge.'any adhering PAC-HV after another 5 mi

10 min. Tota

18.4.3.11
(77 °F £ 2 °F

18.4.3.12

18.4.3.13

each part of
ISO 10414-1
within about
cell in the fra

18.4.3.14
and adjust th
compressed

mixing time elapsed from the beginning of PAC<HV addition shall equal 20 min £ 1 min.

Age the suspension for 16 h+0,5h, in a sealed or covered container at 25 °C 4
. Record the storage temperature and.storage duration.

\fter ageing, stir the suspension on the mixer for 5 min + 0,1 min.

Pour the PAC-HV suspension into a filter press cell. Before adding the suspension, be sur
the filter cell is dry and that none of the gaskets is distorted or worn, in accordance
The temperature of the suspension shall be 25 °C + 1 °C (77 °F + 2 °F). Pour the suspens

13 mm (0,5 in) ofthetop of the cell. Complete the assembly of the filter press cell. Place the

me and close the)relief valve. Place a container under the drain tube.

Bet one timer for 7,5 min + 0,1 min and the second timer for 30 min £ 0,1 min. Start both t
e pressuré on the cell to 690 kPa + 35 kPa (100 psi + 5 psi). The pressure shall be suppli
air, nitrogen or helium and applied within 15 s.

atula

n the
sting,

After stirring 5 min + 0,1 min, remove the container from the)mixer and scrape its side with the

b the

y be
and

1°C

p that
with
on to
filter

mers
bd by

18.4.3.15

After—7,5 i = O, i o thefirsttimer, Temovethecontaimer—and any fiquid—adhering

the

drain tube and discard. Place a dry 10 ml graduated cylinder under the drain tube and continue collecting the
filtrate to the end of the second timer set at 30 min. Remove the graduated cylinder and record the volume of

the filtrate co

llected.

18.4.4 Calculation — Filtrate volume of the PAC-HV

Calculate the filtrate volume, V, expressed in millilitres, from Equation (46):

V=2V,

where 1 is the filtrate volume collected, expressed in millilitres, between 7,5 min and 30 min.
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18.5 Fluid apparent viscosity

18.5.1 Procedure — Fluid apparent viscosity

18.5.1.1 Add 42 g +£ 0,01 g of sea saltto 1 | + 2 ml of deionized water.

18.5.1.2 To 358 g of the sea salt solution, add 35,0 g = 0,01 g of potassium chloride (KCI).

18.5.1.3 Weigh 3,0 g £ 0,01 g of PAC-HV. Add the PAC-HV slowly at a uniform rate over a time interval of

about 1 min while stirring on the mixer. The PAC-HV should be added away from the impeller shaft but in the
vortex to minimize dusting.

18.5.1.4 After stirring 5 min + 0,1 min, remove the container from the mixer and scrape.its gide with the
spatyla to dislodge any material adhering to the container wall. Be sure that all material clinging o the spatula
is incprporated into the suspension.

18.5./1.5 Replace the container on the mixer and continue to stir. If necessary, the contdiner may be
removed from the mixer and the sides scraped to dislodge any adhering PAC-HV after anothger 5 min and
10 m|n. Total mixing time elapsed from beginning of the PAC-HV addition shall-€qual 20 min £ 1 min.

18.5./1.6 Age the suspension for 16 h+0,5h in a sealed or ‘covered container at [25°C+1°C
(77 °F £ 2 °F). Record the storage temperature and storage duration:

18.5.1.7 Stir the suspension on the mixer for 5 min + 0,1 min.
18.5.11.8 Pour the suspension into the viscometer cup-provided with the direct-indicating visgometer. The
dial feading at the 600 r/min rotor speed setting of .the viscometer shall be taken at a sudpension test
tempprature of 25 °C £ 1 °C (77 °F + 2 °F).

18.5.2 Calculation — Fluid apparent viscosity

Calcylate the test fluid viscosity, V,, expressed in centipoise from Equation (47):

R
A =—50 (47)

wherg Rgq is the viscometer-dial reading at 600 r/min.

Recard the calculaied value.

19 Drilling-grade xanthan gum

19.1 Drinripln

19.1.1 Xanthan gum is a water-soluble polysaccharide, commercially produced by a distinct fermentation
process of Xanthomonas campestris, and shall not contain any other polysaccharide, such as starch, guar
gum or other naturally occurring polymers or their derivatives. The product may contain up to 3 % of a material
added specifically to enhance dispersibility or solubility of the product. Xanthan gum is an off-white, free-
flowing granular powder.

19.1.2. Xanthan gum is used in a wide variety of water-based drilling, workover or completion fluids as a
rheology modifier to develop low-shear-rate viscosity and enhance suspension properties.
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19.1.3 This procedure is a simple and reproducible method for assessing the performance properties of
xanthan gum used in drilling operations. Other specifications may be established for pay-zone applications,
including stimulation, workover or completion operations.

19.1.4 Xanthan gum shall be free of any foreign polymer including cellulosics, starch or guar gum. Qualitative
tests should be performed to detect the presence of guar or starch, which are known to have synergistic
effects on the viscosity of xanthan gum solutions.

19.1.5 A solution of xanthan gum in synthetic seawater is used to determine the viscosity characteristics of
xanthan gum.

19.1.6 FOr‘ ePtHHM arc g—ario—m 6O v G O vivie a Size
of xanthan gum powder be less than 0,4 mm (0,17 in; 425 um). Xanthan gum shall conformi(tp the

specificationg of Table 18.

Table 18 — Xanthan gum physical requirements

Requirement Standard

Starch, guar, or their derivatives Absent

Moisture content

Maximum 13 %

Screen analysis

Less than 425 pm (11/64 in)

Minimum 95%

Less than 75 pym

Maximum’50 %

Viscosity @

Rotational viscometer, 300 r/min

Minimum 11 cP 6)
(minimum 55 dial reading)

Rotational viscometer, 6 r/min

Minimum 180 cP
(minimum 18 dial reading)

Rotational viscometer, 3 r/min

Minimum 320 cP
(minimum 16 dial reading)

Brookfield LV, 1,5 r/min

Minimum 1 950 cP

b) 6 r/min;cRequals the dial reading times 10,0;

c) 3 r/min, cP equals the dial reading times 20,0.

@  For rotational viscometer) equipped with 0.2 torsion spring, R1/B1 configuration:

a) 300 r/min,.cR equals the dial reading times 0,2;

19.2 Qualitative.starch determination in xanthan gum

19.2.1 Prindiplé

19.2.11 The purpose of this test is to identify the presence of guar, starch and starch derivatives in
xanthan gum, supplied in powder or granular form. If starch is found, no further testing should be performed
and the sample shall be rejected.

19.2.1.2 An iodine/iodide solution is mixed with a solution of the xanthan gum being analysed. In the
presence of amylose (linear fraction of starch), a coloured complex is formed.
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19.2.2 Reagents

19.2.2.1 Deionized (or distilled) water.

19.2.2.2 lodine solution, e.g. Merck 1.09.099.1000 (CAS No. 7553-56-2), 0,05 mol/l.
19.2.2.3 Potassium iodide, Merck 1.05043.0250 PA (CAS No. 7681-11-0).

19.2.2.4 Sodium hydroxide (NaOH) (CAS no. 1310-73-2), dilute, 0,1 % to 0,5 %.

19.2.3 Apparatus

19.2.5.1 Mixer (e.g. Multimixer® model 9B with 9B29X impellers, or equivalent), having each|spindle fitted
with @ single sine-wave impeller approximately 25 mm (1 in) in diameter, mounted flash side.up.

19.2.5.2 Container, approximate dimensions: depth, 180 mm (7,1 in); d top, 97 mam (3-5/6 in); d bottom,
70 mm (2,75 in) (e.g. Hamilton® Beach mixer cup No. M110-D, or equivalent). Anfalternative container option
is a 400 ml glass jar.

19.2.8.3 Laboratory spoon.

19.2.5.4 Spatula.

19.2.8.5 Balance, accurate to 0,01 g.

19.2.B.6 Volumetric flask, 100 ml.

19.2.B.7 Pasteur pipette, plastic, or drop bottle.

19.2.8.8 Timer, mechanical or electric, accurate to 0,1 min.

19.2.8.9 pH-meter with pH-electrode (e;9. Thermo Russell type KDCW11).
19.2.8.10 Polymer-dosing device (Fann or OFI).

19.2.3.11 Test tube.
19.2.4 Procedure — Preparation of the iodine/iodide solution for qualitative starch determination
19.2.4.1 To a 100 mt'+ 0 1 ml volumetric flask, add 10 ml £ 0,1 ml of a 0,05 mol/l iodine solutign.

19.2.4.2 Add\0,60 g + 0,01 g of potassium iodide (KI) and dissolve by gently swirling the volumetric flask.

19.2.4.3 Fill to the 100 ml mark with deionized water and mix thoroughly. Record the day of preparation.

19.2.4A4 he—prepared—iodinefiodide—sc be—stored—rn—a—seated—container—in—a—dark, cool, dry
place and can be used for up to three months. After the date of exp|rat|on the solutlon should be discarded
and prepared again.

19.2.5 Procedure — Preparation of xanthan gum solution for qualitative starch determination

19.2.5.1 Prepare a 1 % solution of the xanthan gum under examination. Add 396 g + 0,1 g of deionized
water to the container and add 4,0 g £ 0,1 g of xanthan gum at a uniform rate over a time interval of 60 s to
120 s. The xanthan gum polymer shall be added into the vortex away from the impeller shaft to minimize
dusting, preferably with a polymer-dosing device as mentioned in 19.2.3.10.
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19.2.5.2 After stirring about 5 min = 0,1 min, remove the container from the mixer and scrape the sides of
the mixing container with the spatula to remove or dislodge any xanthan gum adhering to the container wall.
Be sure that all xanthan gum clinging to the spatula is incorporated into the solution.

19.2.5.3 Measure the pH. If the pH value is less than 10, raise the pH to 10 by adding, dropwise, dilute
NaOH solution.

19.2.54 Replace the container on the mixer and continue to stir. Total mixing time shall be 20 min + 1 min.

19.2.5.5 Put 2 ml of the xanthan gum solution in a test tube and add, dropwise, in portions of 3 drops at a
time, up to 30 drops of the iodine/iodide solution.

19.2.5.6 Three blank tests using only deionized water with 3 drops, 9 drops, and 30 drops, respectivgly, of
iodine/iodide|solution should be prepared for comparison.

19.2.5.7 \fter every 3 drop addition, gently swirl the test tube and compare the colour of the solution inder
examination with the blank test. The colour comparison should be made against a white bagkground.

19.2.6 Re[ults

19.2.6.1 the sample under examination gives a yellow colour comparable~to one of the blank test, the
sample does|not contain any starch or starch derivatives.

19.2.6.2 The development of a light green to dark blue colour, . either in solution or as a precipitate,
indicates the|presence of starch (amylose fraction).

19.2.6.3 The development of a light pink to reddish-brown<eolour is an indication of the presencd of a
highly substifuted starch, dextrine, or starches with a high amylopectin content.

19.2.6.4 The development of any other colour is a_strong indication of the presence of starch or dtarch
derivatives.

19.2.6.5 nstant discolouration indicates the jpresence of a reducing agent, in this case, continug
dropwise addition of the iodine/iodide solution. Compare the colour obtained with those of 19.2.6.1 to 19.2.

19.2.6.6 If any colour reaction is_(detected other than that mentioned under 19.2.5, the testipg is
abandoned.

19.3 Qualitative guar determination in xanthan gum

19.3.1 Prindiple

19.3.1.1 The presence of guar additives to xanthan gum can be detected if guar is present in the minjmum
range of 7,5 Pb ta 10,0 % by mass.

19.3.1.2 odiunT borate (borax) s used 1o crosstink the guar fractiomn, whichtausesamn increase in the
viscosity of the xanthan gum solution.

19.3.2 Reagents and materials
19.3.21 Water (CAS 7732-18-5), tap.
19.3.2.2 Sodium borate decahydrate (CAS 1303-06-4), e.g. borax.

19.3.2.3 Water, warm, tap, 32 °C £ 2 °C (90 °F £ 3°F).
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