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On-Line Measurement of Turbidity Below 5 NTU in Water
This standard is issued under the fixed designation D 6698; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3. Terminology

1.1 This test method is applicable to the on-line measure- 3.1 Definitions—For definitions of terms used in this
ment of turbidity under 5 nephelometric turbidity units (NTU) method refer to Terminology D 1129.

in water. 3.2 Definitions of Terms Specific to This Standard:
1.2 ltis the user’s responsibility to ensure the validity of this  3.2.1 calibration turbidity standare-a turbidity standard
test method for waters of untested matrices. that is traceable and equivalent to the reference turbidity

1.3 This standard does not purport to address all of thestandard to within statistical errors, including commercially
safety concerns, if any, associated with its use. It is thgrepared 4000 NTU Formazin, stabilized formazin, and sty-
responsibility of the user of this standard to establish approrenedivinylbenzene (SDVB). These standards may be used to
priate safety and health practices and determine the applicaealibrate the instrument.

bility of regulatory limitations prior to use. Note 1—Calibration standards may be instrument specific.

2. Referenced Documents 3.2.2 calibration verification standards-defined standards
2.1 ASTM Standards: used to verify the accuracy of a calibration in the measurement
D 1129 Terminology Relating to Water range of interest. These standards may not be used to perform
D 1193 Specification for Reagent Water calibrations, only calibration verifications. Included standards
D 1889 Test Method for Turbidity in Water are opto-mechanical light scatter devices, gel-like standards, or
D 2777 Practice for Determination of Precision and Bias of2ny other type of stable liquid standard.

Applicable Methods of Committee D19 on Water Note 2—Calibration verification standards may be instrument specific.

D 3370 Practices for Sampling Water from Closed Conduits

D 3864 Guide for Continual On-line Monitoring for Water
Analysis

2.2

3.2.3 in-situ nephelometera turbidimeter that determines
the turbidity of a sample using a sensor that is placed directly
in the sample. This turbidimeter does not require transport of
. . the sample to or from the sensor.

EPA 180.1 Methods for Chemical Analysis of Water and 3.2.4 nephelometric turbidity measuremedthe measure-

Wastes, Turbidity . ; L ; .
Standard Methods for the Examination of Water and Waste'—”n.ent of light scatter from a sample ina Q|rect|pn that is at 9.0
water 2130B. 19th edition with respect to the centerline of the incident light path. Units

' are NTU (Nephelometric Turbidity Units); when ISO 7027

ISO 7027 (The International Organization for Standardiza- . . .
tion) for the Determination of Turbidity technology is employed, units are FNU (Formazin Nephelom-

etric Units).
Hach Method 8195 4 -
GLI Method 2 3.2.5 ratio turbidity measurementthe measurement de-

US Patent 4.283.143 from Advanced Polvmer Svstems Inc:rived through the use of a nephelometric detector that serves as
123 Sagin,aw f)r Redwood City, CA 9);063 y ' “the primary detector and one or more other detectors used to

US Patent 4,291,980 from Advanced Polymer Systems, Incﬁompﬁgﬁ}ﬁwfz; r\]/;rslit'%r: S'g”']n?'edigrolr'ght fluctuation, stray
123 Saginaw Dr., Redwood City, CA gnt, * P ;

US Paten.7,01 rom Hach Company, 5600 icoerg 25 7 bty sariams s vt = o
Drive, Loveland, CO 80537 12 producibly W : y user.

All other standards are traced back to this standard. The
reference standard for turbidity is formazin.

1 This test method is under the jurisdiction of ASTM Committee D19 on Water
and is the direct responsibility of Subcommittee D19.03 on Sampling of Water and

Water-Formed Deposits and Surveillance of Water.
Current edition approved July 10, 2001. Published November 2001.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3.2.7 seasoning-the process of conditioning labware with 6.2 Scratches, finger marks, or dirt on any part of an optical
the standard that will be diluted to a lower value. The processomponent through which light must travel to reach the
reduces contamination and dilution errors. See Appendix XZample, or through which scattered light leaves the sample to a
for suggested procedure. detector, may give erroneous readings. Keep these surfaces

3.2.8 slip stream nephelometeran on-line turbidimeter scrupulously clean and replace damaged (etched or scratched)
that determines the turbidity of a sample as the sample flowsomponents.
through a sampling chamber. The sample is drawn from th
source into the turbidimeter, analyzed and then transported to Apparatus
drain. 7.1 The sensor used for the on-line monitoring of turbidity

3.2.9 stray light—all light reaching the detector other than is designed for continuous monitoring of the turbidity of the
that contributed by the sample. For example: ambient lighsample stream.
leakage and divergent light in optical systems. 7.2 The instrument design should eliminate signal spikes

3.2.10 turbidimeter—an instrument that measures light resulting from bubbles present in samples through the use of
scatter using a nephelometric detector. Examples includeither internal or external bubble rejection chambers (traps),
photoelectric nephelometers and ratio photoelectric nephelonsample pressurization, and/or electronic rejection methods.
eters. 7.3 The sensor must be designed to be calibrated. The

3.2.11 turbidity—an expression of the optical properties of a calibration should be performed by following the manufactur-
sample that causes light rays to be scattered and absorbétis recommended procedures. If a calibration algorithm for
rather than transmitted in straight lines through the samplethe instrument is used, it should be derived through the use of
(Turbidity of water is caused by the presence of matter such a& reference or calibration turbidity standard.
clay, silt, finely divided organic matter, plankton, other micro- 7.4 The resolution of the instrument should permit detection

scopic organisms, organic acids, and dyes.) of turbidity differences of 0.01 NTU or less in waters having
o turbidities of less than 1.00 NTU. The instrument should
4. Significance and Use permit detection of turbidity differences of 0.10 NTU or less in

4.1 Turbidity is undesirable in drinking water, plant effluent waters with turbidity between 1.0 and 5.0 NTU.
waters, water for food and beverage processing, and for a large 7.5 Instrument Types-Two types of instruments are avail-
number of other water-dependent manufacturing processeable for the nephelometric turbidity method, the nephelometer
Removal of suspended matter is accomplished by coagulatioand ratio nephelometer.
settling, and filtration. Measurement of turbidity provides a 7.5.1 The Photoelectric Nephelometefsee Fig. 1). This
rapid means of process control to determine when, how, and tiastrument uses a light source for illuminating the sample and
what extent the water must be treated to meet specificationsa single photo-detector with a readout device to indicate the
4.2 This test method is suitable for the on-line monitoring ofintensity of light scattered at 90° to the centerline of the path of
turbidity such as that found in drinking water, process waterthe incident light. The photoelectric nephelometer should be so

and high purity industrial waters. designed that minimal stray light reaches the detector in the
4.3 The instrumentation used must allow for the continuousbsence of turbidity and should be free from significant drift
on-line monitoring of a sample stream. after a short warm-up period. The light source should be a
. . , . . Tungsten lamp operated at a color temperature between 2200
buNbng:Sfo’ See 7.2 for discussion on signal spikes resulting fromand 3000 K. Light Emitting Diodes (LEDs) and laser diodes in
defined wavelengths ranging from 400-900 nm may also be
5. Safety used. If LEDs or laser diodes are used, then the LED or laser
5.1 Wear appropriate personal protection equipment at afliode should be coupled with a monitor detection device to
times. achieve a consistent output. The total distance traversed by
5.2 Follow all relevant safety guidelines. incident light and scattered light within the sample is not to

5.3 Refer to instrument manuals for safety guidelines whegxceed 10 cm. Angle of light acceptance to the detector:
installing, calibrating, measuring or performing maintenancecentered at 90° to the centerline of the incident light path and
with any of the respective instrumentation. not to exceed+:10° from the 90° scatter path center line. The

5.4 Refer to all Material Safety Data Sheets (MSDSs) prioidetector must have a spectral response that is sensitive to the
to preparing or using standards and before calibrating oPectral output of the incident light used.

performing instrument maintenance. 7.5.1.1 Differences in physical design of photoelectric
nephelometers will cause slight differences in measured values
6. Interferences for turbidity even though the same suspension is used for

6.1 Bubbles, color, and large suspended particles may resutalibrations. Comparability of measurements made using in-
in interferences. Bubbles cause positive interference and colatruments differing in optical and physical design is not
causes negative interference. Dissolved material that impartsracommended. To minimize initial differences, observe the
color to the water may cause errors in pure photoelectri¢ollowing design criteria:
nephelometric readings (versus ratio photoelectric nephelom- 7.5.2 Ratio Photoelectric Nephelomete(see Fig. 2 for
etric readings) unless the instrument has special compensatisggle beam design; see Fig. 3 for multiple beam design). This
features. Certain turbulent motions also create unstable readimgstrument uses the measurement derived through the use of a
conditions of nephelometers. nephelometric detector that serves as the primary detector and
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FIG. 3 Multiple Beam Design

one or more other detectors used to compensate for variation mther angles. The signals from these additional photodetectors
incident light fluctuation, stray light, instrument noise, or may be used to compensate for variations in incident light
sample color. As needed by the design, additional photodetedtuctuation, instrument stray light, instrument noise and/or
tors may be used to sense the intensity of light scattered aample color. The ratio photoelectric nephelometer should be
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so designed that minimal stray light reaches the detector(s}0. Reagents
anq should b_e free from significant drift after a short warm-up 14 ¢ Reagent, dilution and final rinsing water, see 9.2.
period. The light source should be a tungsten lamp, operated at10 2 Turbidity Standards
a color temperature between 2200 and 3000 K. LEDs and laser ™
diodes in defined wavelengths ranging from 400 to 900 nm Note 5—A standard with a turbidity of 1.0 NTU is the lowest formazin
may also be used. If an LED or a laser diode is used in theurbidity standard that should be produced on the bench. Preparation of
single beam design, then the LED or laser diode should b&rmazin standards shall be performed by skilled laboratory personnel
coupled with a monitor detection device to achieve a consisteﬁtﬂ'th experience in quantitative analysis. Close adherence to the instruc-

. L . ipns within this section is required in order to accurately prepare
output. The distance trz;versed by incident light and scatteref(fw_leveI turbidity standards.
light within the sample is not to exceed 10 cm. The angle of
light acceptance to the nephelometric detector(s) should be 10.2.1 Equivalent, commercially-available, calibration stan-
centered at 90° to the centerline of the incident light path an@lards may be used. These standards, such as stabilized for-
should not exceed:-10° from the scatter path center line. The mazin and SDVB, have a specified turbidity value and accu-
detector must have a spectral response that is sensitive to thecy. Such standards must be referenced (traceable) to
spectral output of the incident light used. The instrumenformazin. Follow specific manufacturer’s calibration proce-
calibration (algorithm) must be designed such that the scaledures.
able reading is from the nephelometric dgteCtor(S)’ and ,Other Note 6—All volumetric glassware must be scrupulously clean. The
detectors are used to compensate for instrument variatiofecessary level of cleanliness can be achieved by performing all of the

described in 3.2.5. following steps: washing glassware with laboratory detergent followed by
7.5.2.1 Differences in physical design of ratio photoelectric3 tap water rinses; then rinse with portions of 1:4 HCl followed by at least

nephelometers will cause slight differences in measured valuekstap water rinses; finally, rinse 3 times with rinse water as defined in 9.2.
for turbidity even when the same suspension is used foReference Formazin Turbidity Standard (4000 NTU) is synthesized on the
cali-brations. Comparability of measurements made usin§®"°"

instruments differing in optical and physical design is not 10.2.1.1 Dissolve 5.000 grams of ACS grade hydrazine
recommended. Examples of ratio nephelometers are shown gulfate (99.5 % + purity) (BH,- H,SO, into approximately

Figs. 2 and 3. 400 mL of dilution water (see 9.2) contained in a 1-liter Class
A volumetric flask.
8. Summary of Test Method 10.2.1.2 Dissolve 50.000 grams of ACS grade hexamethyl-

8.1 The optical property expressed as turbidity is measurednetetramine (99 %+ purity) in approximately 400 mL of
by the scattering effect that suspended solids have on light; thdilution water (see 9.2) contained in another flask. Filter this
higher the intensity of scattered light, the higher the turbidity.solution through a 0.2 mm filter.

In samples containing particulate matter, the manner in which 10.2.1.3 Quantitatively pour the filtered hexamethylenetet-
the particulate matter interacts with light transmittance isramine solution into the flask containing the hydrazine sulfate.
related to the size, shape and composition of the particles in thgijlute this mixture to 1 liter using dilution water (see 9.2).

water, and also to the wavelength of the incident light. Stopper and mix for at least 5 minutes, and no more than 10

8.2 The method is based upon a comparison of the intensityinutes.
of light scattered by the sample with the intensity of light 101 4 Allow the solution to stand for 24 hours at 25
scattered by a reference suspension. Turbidity values arc The 4000 NTU formazin suspension develops during this
determined by a nephelometer, which measures light scattgfe.
from a sample in a direction that is at 90 degrees with respect 10.2.1.5 This suspension, if stored at 20-25°C in amber

to the centerline of the incident light path. polyethylene bottles, is stable for 1 year; it is stable for 1 month
if stored in glass at 20-25°C.

. . . 10.2.2 Stabilized formazin turbidity standards are prepared
9.1 ACS grade chemicals of high purity (99+ %) shall bestable suspensions of the formazin polymer. Preparation is

used in all tests. Unless otherwise indicated, it is intended th"’ﬁmited to inverting the container to re-suspend the formazin
all reagents shall conform to the specifications of the Commit: olymer. These standards require no dilution and are used as
tee on Analytical Reagents of the American Chemical Societ received from the manufacturer

where such specifications are available. Other grades may belo.2.3 Styrenedivinylbenzene (SDVB) polymer  turbidity

used providing it is first ascertained that the reagent is of ; .
. . ) - . . standards are prepared stable suspensions which are used as
sufficiently high purity to permit its use without lessening the

e received from manufacturer or distributor. These standards
accuracy of the determination. o L _ o
exhibit calibration performance characteristics that are specific
Note 4—Refer to product MSDS for possible health exposure con-to instrument design.
cerns. 10.2.4 Formazin Turbidity Suspension, Standard (40
9.2 Standard dilution, reagent and rinse waters shall b&TU)}—AIll labware shall be seasoned (see Appendix X2).
prepared by filtration of Type Il water, or better, through alnvert 4000 NTU stock suspension 25 times to mix (1 second
0.22 microns or smaller membrane or other suitable filteinversion cycle); immediately pipette, using a Class A pipette,
within 1 hour of use to reduce background turbidity. Reversel0.00 mL of mixed 4000 NTU stock into a 1000-mL Class A
osmosis (RO) water is acceptable and preferred in this methogolumetric flask and dilute with water to mark. The turbidity of

9. Purity of Reagents
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this suspension is defined as 40 NTU. This 40-NTU suspensiote the process or to waste. For the in-line measurement the sensor is

must be prepared weekly. brought directly into the process (see Fig. 5).
10.2.4.1 This suspension serves as the highest calibration11.1 Bypass Sample Technique
standard that may be used with this method. 11.1.1 Instrument Installatior-Proper location of the sen-

10.2.5 Dilute Formazin Turbidity Suspension Standard (1.0sor and the instrument will help assure accurate results.
NTU)—Prepare this standard dilution daily by inverting the 40 Assuring that the sensor sees a flowing, bubble free and
NTU stock suspension 25 times to mix (1 second inversiontepresentative sample is essential for accurate results. Refer to
cycle) and immediately pipetting a volume of the 40.0 NTU the instrument manufacturer for proper instrument set-up and
standard (10.2.4). All labware shall be seasoned (see Appendiistallation; also see Practices D 3370 Practices for Sampling
X2). Water from Closed Conduits.

Note 7—The instructions below result in the preparation of 200 mLof ~ 11.1.1.1 Locate the sensor as close to the sample location as
formazin standard. Users of this method will need different volumes of thg?0ssible to minimize sample response time. Additionally,

standard to meet their instrument’s individual needs; glassware antbcate the instrument for safe, easy access for maintenance and
reagent volumes shall be adjusted accordingly. calibration.

10.2.5.1 Within one day of use, rinse both a glass Class A 11.1.1.2 Locate the instrument so external interferences
5.00 mL pipette and a glass Class A 200 mL volumetric flasksuch as vibration, ambient light, humidity, and extreme condi-
with laboratory glassware detergent or 1:1 hydrochloric acidions are minimized.
solution. Follow with at least ten rinses with rinse water. 11.1.1.3 Position the instrument so it is level and stable to

10.2.5.2 Using the cleaned glassware, pipette 5.00 mL ognsure the sample stream is consistent and adequate over long
mixed 40.0 NTU formazin suspension (10.2.4) into the 200 mLperiods of time.
flask and dilute to volume with the dilution water. Stopper and 11.1.2 Sample Lines-Refer to the instrument manufacturer
invert 25 times to mix (1 second inversion cycle). The turbidityfor recommended sampling procedures for the respective
of this prepared standard is 1.0 NTU. instrument.

10.2.6 Miscellaneous Dilute Formazin Turbidity Suspension 11.1.2.1 Sample inlet lines should be a minimum of 4 mm
Standard—Prepare all turbidity standards with values belowinner diameter, rigid or semi-rigid tubing to allow easy passage
40.0 NTU daily. All labware shall be seasoned (see Appendief large particles and to minimize the possibility of air lock.
X2). Standards with values above 40.0 NTU have a useful life 11.1.2.1.1 Examples of tubing that can be used for sample
of one week. Use Class A glassware that has been cleaned g#es include but are not limited to: polyethylene, nylon,
the instructions in 10.2.5.1 and prepare each dilution bypolypropylene, or Teflon-lined tubing.
pipetting the volume of 40 NTU (10.2.4) into a 100-mL 11.1.2.1.2 Soft or porous tubing that could harbor the growth
volumetric flask and diluting to mark with dilution water (9.2). of micro-organisms or contribute turbidity to the sample should
For example, prepare so that 50.0 mL of 40 NTU diluted to 10010t be used.

mL is 20.0 NTU and 10.0 mL of 40 NTU diluted to 100 mLis  11.1.3 Sampling

4.00 NTU. 11.1.3.1 A sample tap should project into the center of the
pipe to minimize interference from air bubbles or pipeline

11. Instrument Installation, Sample Lines and Sampling bottom sediment. See Fig. 4 for proper sample taps or review

Note 8—In principle there are two ways for on-line measurement sethtrument manual.

ups. The bypass sample technique and the in-line measurement. For thell-1-3_-2. Run sample lines d_ir(?‘Ct.Iy from the sample point to
bypass sample technique a portion of sample is transported out of tHé1€ turbidimeter sensor to minimize sample flow lag time
process into the measurement apparatus and is then either transported béggsponse time) or refer to instrument manual.
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FIG. 4 lllustration of Proper and Improper Sampling Techniques
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FIG. 5 Principle Set-Up for Inline Turbidity Measurement

11.1.3.3 Adjust the flow rate to minimize particle fallout in times followed by a 2-10 minute wait to allow for bubble
the sample lines while maximizing bubble removal so bubblesemoval. Standards of 40 NTU or below will remain suspended
are not carried through the sensor or refer to instrumenfor up to 30 minutes; standards greater than 40 NTU may
manual. require resuspension more frequently.

11.1.3.3.1 Refer to the instrument installation procedures 1222 The relationship between turbidity and nephelomet-
from the manufacturer for optimization of sample flow ratesyic |ight scatter is known to be linear up to 40 NTU; therefore,
through the instrument. calibration standards ranging up to 40 NTU may be used for

11.1.4 The use of either internal or external bubble removajhis method. Verify linearity in the range of interest (or as close
devices (bubble traps) prior to performing measurement of thg, ihe measurement range of interest as possible) using defined
sample is recommended. Reference Practices D 3370 andjinration or calibration verification standards with a known

Guide D 3564' accuracy. (Consult manufacturer's recommendations for guid-
11.2 In-line Measurement L . ance associated with verification methods and devices.) In case
11.2.1 The principle set up for an in-line turbidity measure- ¢ qrification failure, clean the instrument to reduce stray light

ment is shown below. . . levels or contamination. Follow with a recalibration according
11'2'.2 For proper set-up and installation of sensor anq? manufacturer’s calibration instructions, or at a minimum on

transmitter refer to the instrument manufacturer. Some generg] quarterly basis

recommendations for the installation should be followed: '
11.2.2.1 The sensor should be mounted into process lines SoNote 10—A Calibration Turbidity Standard is a turbidity standard that

that the sample stream is consistent and adequate to minimizetraceable and equivalent to the reference turbidity standard to within

interference from air bubbles or pipeline bottom sediment. statistical errors, including commercially prepared 4000 NTU Formazin,
11.2.2.2 Install sensor surface under an angle with respect ghabilized formazin,'and styrene divinylbenzene (SDVB). These standards
medium flow so that flow increases self cleaning effects of"@ be used to calibrate the instrument.

optical parts and repels air bubbles. 12.3 Verify instrument calibration accuracy in the expected
11.2.2.3 The sensor should be installed with maximizedneasurement area using a calibration verification standard. The

wall distance to reduce backscattered or reflective signal (sesalibration verification standard used should have a defined

Fig. 5). value with known accuracy. The calibration verification stan-
11.2.2.4 Locate transmitter and sensor so that there is eagrd should allow the instrument to perform to within its

access for maintenance or calibration. defined performance specifications. Verification should be
11.2.2.5 Adjust the flow rate to minimize particle fallout in conducted at timely intervals between calibrations. (Consult

the sample lines while maximizing bubble removal. manufacturer's recommendations for guidance associated with
11.2.2.6 Measurement should be done under pressure {grification methods and devices.)

avoid degassing.
Note 11—Close adherence to the calibration procedure and to the

12. Calibration and Calibration Verification rinsing/seasoning techniques is very important to ensure the data remains

12.1 Determine if the instrument requires any maintenanc&ensistent across all locations with all of the turbidimeters.
suph as cleaning the sample chamber or flow-through ceylh3_ Procedure
adjusting sample flow rates, etc. Follow the manufacturer’s . _
instructions for any required instrument maintenance prior to 13.1 Warm up the instrument according to the manufactur-
calibration. er's instructions.

12.2 Follow the manufacturer’s instructions for calibration 13.2 Verify the flow rate is within the manufacture’s guide-
and operation. Calibrate the instrument to assure proper operhaes. If it is not, perform adjustments to the flow to meet these
tion for the range of interest with appropriate standards. guidelines.

NoTte 9—Close adherence to the calibration procedure and to the 133 If bubbles are inte'_’ferin& Perfprm_adeStmentS tf)
rinsing/seasoning techniques is very important to ensure the data remaifidinimize bubbles. These adjustments might include pressuriz-
consistent across all locations with all of the turbidimeters. ing the measuring chamber, installing bubble traps and ensur-

12.2.1 Formazin-based calibration standards should be rég they are working properly, and/or changing the flow rate.
suspended through inversion (1 second inversion cycle) 25 13.4 Measurement of Water Turbidity
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13.4.1 Determine the frequency of sample data that is being  Turbidity #of Standards | . # Operators Precision as .
logged into an appropriate data base. If no data base is to béa Standard Analyzedoper Lab ) per Lab %RZSD 2{’;
- : : 1 NTU, Inst. A 1 1 1 .
used, define the procedure for logging data from the instruyy \rj' et & 10 5 1 73 3
ment. 4.0 NTU 20 1 1 0.9 -0.1

13.4.1.1 Data should be logged at defined intervals to Note 12—Because an interlaboratory study is not possible with on-line

determine when a change to the on-line sample has occurregpigity measurement, the data provided above should be considered only
as examples of the precision and bias that have been achieved using this

14. Results method. Because this method covers a wide range of turbidity measuring
14.1 Report results as follows: technologies, the precision and bias characteristics associated with any
NTU Report to Nearest (NTU) spec_lflc |nstrumeqt, compliant Wlth this method, will al_sp vary amongs.t
<1.00 0.01 varying technologies. Referencing manufacturers specifications and third
=1.0 0.1 party technology verification reports will assist the user of this method in
o ) better understanding the performance characteristics that can be expected
15. Precision and Bias from a specific instrument.

15.1 In Paragraph 1.3.3 of Practice D 2777, an exemption
from the requirement to conduct a typical interlaboratory studyl6- Keywords
is specifically granted for test methods involving continuous 16.1 calibration; calibration verification; continuous; for-
sampling and/or measurement, such as this one. Howevanazin; measurement; monitoring; nephelometer; nephelomet-
results from independent intralaboratory studies make thec; on-line; standard; styrenedivinylbenzene; turbidimeter;
following precision and bias statements possible: turbidity; turbidity standards

APPENDIXES
(Nonmandatory Information)

X1. STABILITY OF FORMAZIN

X1.1 Stability studies of low level and high level formazin
standards were conducted by ASTM members to support the
formazin preparation instructions set forth in this document.

X1.1.1 Table X1.1 summarizes the stability data collected

TABLE X1.1 Summary of Low Level Formazin Stability — “

NTU %Change in the Measured Value Vs Time Since Preparation
Standard 0.1 Days 1 Day 2.2 Days 7.3 Days 13.1 Days 21 Days 28 Days 47 Days 61 Days 81.3 Days
0.10 -0.92 -1.61 0 -2.99 -5.06 —6.70 —-8.05 -14.0 -20 -32.4
0.30 -0.74 0 3.31 3.23 -3.23 -5.38 —6.45 -14.8 -22.9 —44.5
0.50 -1.70 -1.70 -0.94 -2.21 -6.97 -5.53 —6.38 —-8.50 -11.3 -11.4
20.0 0.00 -0.77 -0.51 -2.05 —-4.60 -3.07 -3.07 —-4.60 —4.86 —6.39

A ASTM Low-Level Formazin Stability Study. ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

for low level formazin standards.
X1.1.2 Table X1.2 summarizes the stability data collected
for high level formazin standards.
TABLE X1.2 Summary of High Level Formazin Stability

Formazin 20 NTU

Day 0.08 Day 1.00 Day 1.92 Day 6.92 Day 13.92 Day 28.79
Average 19.67 19.47 19.31 19.12 18.80 18.12
Std Dev 0.5630 0.5227 0.5250 0.5766 0.5891 0.6034
% Error vs Theoretical -1.650 -2.650 -3.425 —4.375 -5.975 -9.375

Formazin 0.60 NTU

Day 0.08 Day 1.00 Day 1.92 Day 6.92 Day 13.92 Day 28.79
Average 0.610 0.592 0.591 0.586 0.569 0.533
Std Dev 0.0176 0.0175 0.0190 0.0190 0.0170 0.0221
% Error vs Theoretical 1.091 -1.267 -1.523 —2.417 -5.183 -11.23

A ASTM High-Level Formazin Stability Study. ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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X2. PROCEDURE FOR SEASONING GLASSWARE WHEN PREPARING CALIBRATION STANDARDS

X2.1 Introduction: X2.2.2 Rinse a small beaker with a small portion of the

X2.1.1 Seasoning is a procedure in which glassware istandard. Discard the rinsing to waste. Repeat this a second
conditioned immediately prior use in the preparation of turbid-time.
ity standards. Seasoning will reduce contamination and volu- X2.2.3 Fill the beaker with enough standard to accommo-
metric dilution errors and is a common practice in volumetricdate at least three times the volume required to prepare the
quantitative analysis. The process involves rinsing the glasstilution. For example, if a 10 mL dilution volume is to be used,
ware twice with the specific standard that will be diluted tothen at least 30 mL of standard should be placed in the beaker.
prepare a standard of lower value. Seasoning should be usedxz_z.4 Draw a small amount of the standard from the

e et s Senug}e3ker O the ppe. Sl the sandar araund e pipt

pipets used to prepare low-level turbidity standards. Seasoni making sure it co_ntacts all internal surfaces up to the draw line.

should be performed immediately before performing the actua en, discard this to waste.

volumetric dilution. Below is the general procedure that should X2.2.5 Draw up a second amount of standard from the

be used for seasoning a pipet. A similar practice should b&eaker up slightly past the fill line. Immediately discard to

applied when filling sample cells with sample immediately waste.

before analysis. X2.2.6 The pipet is now ready for volumetric draw of the
X2.2 Procedure: standard. There should be enough standard left in the beaker to

. . . use. This volumetric draw of the standard should take place
X2.2.1 Prepare the solution that is to be diluted. For P

: F = . ) .~ immediately after the seasoning.
formazin, this involves mixing the standard immediately prior y 9
to use.
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