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This standard is issued under the fixed designation D 5015; 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 epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope 4. Summary of Test Method

1.1 This test method is applicable to the determination of 4.1 The pH meter and the associated electrodes are cali-
pH in atmospheric wet deposition samples by electrometribrated with two reference buffer solutions that bracket the
measurement using either a pH half cell with a reference probanticipated sample pH. The pH of the wet deposition sample is
or a combination electrode as the sensor. determined from this calibration and a quality control standard.

1.2 This standard does not purport to address all of theThe quality control standard is necessary in this application to
safety concerns, if any, associated with its use. It is theevaluate the bias due to residual liquid junction potentials and
responsibility of the user of this standard to establish appro-to correct for this bias.
priate safety and health practices and determine the applica- 4.2 The pH of a solution is related to the EMF (millivolts)
bility of regulatory limitations prior to use. of a pH electrode system according to the operational definition

for a two-point calibration:
2. Referenced Documents E_E

2.1 ASTM Standards: PH(X) = pH(S) + E-—p [PH (S) — PH(S)] €

D 1129 Terminology Relating to Water =TS

D 1193 Specification for Reagent Water

D 2777 Practice for Determination of Precision and Bias of where:

Applicable Methods of Committee D-19 on Waker pH(X)
D 5012 Guide for Preparation of Materials Used for the PH (S)
Collection and Preservation of Atmospheric Wet Deposi- EH (&)
tion® X

D 5111 Guide for Choosing Locations and Sampling Meth- Es, and
Egia'iiczml\gomtor Atmospheric Deposition at Non-Urban . EMF (mV) measured in Standard Solution 2.

E 1 Specification for ASTM Thermometérs 5. Significance and Use
E 380 Practice for Use of the International System of Units . .
5.1 The accurate measurement of pH in atmospheric wet

(S (the Modernized Metric Systefn) deposition is an essential and critically important component in
3. Terminology the monitoring of atmospheric wet deposition for trends in the
3.1 Definitions: gcidity and overall_ air' guality. Atmospheric wet deposition ig,
3.1.1 pH—the negative logarithm to the base ten of the' general, a low ionic strength, unbuffered solution. Special
conventional hydrogen ion activity. precautions, as detailed in this test method, are necessary to
ensure accurate pH measuremdds® Special emphasis must

3.1.2 For definitions of other terms used in this test method;

refer to Terminology D 1129. For an explanation of the metric.be p_Iaced on minimizing the effect of the residual liquid
nction potential bias.

system including units, symbols, and conversion factors, se¥ X . .
y 9 y 5.2 This test method is applicable only to the measurement

Practice E 380. . . o . ;
of pH in atmospheric wet deposition. Its use in other applica-

i Hod dor th | . tions may result in inaccuracies.
This test method is under the jurisdiction of ASTM Committee D-22 on : P fatr ; [
Sampling and Analysis of Atmospheresand is the direct responsibility of Subcom- 5.3 Fig. 1 prowdes a frequency distribution of precipitation

mittee D22.060n Atmospheric Deposition. pH values measured in conjunction with a national monitoring
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pH of an unknown sample,

pH of a Standard Solution 1,

pH of a Standard Solution 2,

EMF (mV) measured in an unknown sample,
EMF (mV) measured in Standard Solution 1,

5 Annual Book of ASTM Standardéol 14.02. this standard.
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1500 6.5.1 Eliminate the errors associated with residual stream-
S 13881 ing potentials by agitating all calibration standards and wet
§ 12001 deposition samples thoroughly to speed electrode equilibration
5 1(1,88: and then allowing each aliquot to become quiescent before
g 900 4 TOTAL WET SIDE SAMPLES (N) = 5450 taking a pH reading.
5 288: 6.5.2 If magnetic stirring is used, take care not to contami-
B 6001 nate the sample when inserting the stirring bar. Maintain an air
£ oo space between the surface of the stirring motor and the sample
& 3001 container to prevent heating the wet deposition sample.
i f88:4‘— —‘ 6.6 Laboratories used for the measurements of pH should be
0 free from gaseous and particulate contaminants that may affect
3.0 35 40 45 50 55 60 65 7.0 75 8.0 the true solution pH. Fumes from mineral acids such as
pH (Units) hydrochloric acid, sulfuric acid, and nitric acid should be kept
FIG. 1 Frequency Distribution of Measured Laboratory pH of isolated from areas where pH measurements are made as well

Atmospheric Wet Deposition From the 1984 National
Atmospheric Deposition Program (NADP)/National Trends
Network (NTN)

as alkaline fumes from solutions such as ammonia.

7. Apparatus and Equipment

of the range of pH values common to atmospheric wet 7.1 Laboratory pH Meter-The meter may have either an
deposition. analog or digital display with a readability of at least 0.01 pH
units. A meter that has separate calibration and slope adjust-

6. Interferences i ! . .
) . ment features and is electrically shielded to avoid interferences
6.1 The pH meter and the associated electrodes reliablyom stray currents or static charge is necessary. It may be

measure pH in nearly all agueous solutions and in gene_rql alsowered by battery or 110 V ac line; if battery powered, the
not subject to solution interferences from color, turbidity, neter must have a battery check feature. A temperature
oxidants, or reductants. o compensator control for measurements at temperatures other
6.2 The pH of an aqueous solution is affected by thenan 25°C is desirable.
temperature. The eIectromo'qve force'(EMF) between the glass 7 Sensing Electrode-Select a general purpose glass elec-
and the reference electrode is a function of temperature as Wellyge that meets the performance criteria described in 12.2.
as pH. Temperature effects can be approximately compensaigfis electrode type is characterized by a quick response, and
for automatically or manually depending on the pH meter a5 5 yseful range from 2 to 11 pH units. This electrode should
selected. o _ _ be used exclusively for atmospheric wet deposition measure-
6.3 Organic materials dispersed in water appear to poiSOfents.
the glass electrode, particularly when analyzing low ionic 7 3 Reference ElectrodeThe reference electrode recom-
strength solutions. Difficulty encountered when standardizingnended for wet deposition analysis is one equipped with a
the electrode(s), erratic readings, or slow response times Ma%ramic junction with controlled leakage of the internal elec-
be an indication of contamination of the glass bulb or the liquidyqyte fill solution. The ceramic construction minimizes dif-
junction of the reference electrqde. To remove these coatinggsrences in potential between high ionic strength buffers and
refer to the manual accompanying the probe for the manufaqg,y ionic strength samples thus reducing errors from residual
turer's recommendations. . junction potential (1). Table 1 lists three possibilities for
6.4 When analyzing samples that have low ionic strengthsyjjtale reference electrodes that have been found to be
such as wet deposition, an effect known as ‘residual junctiolatistactory. Other electrodes having similar characteristics are
potential” can lead to errors as large as 0.3 pH units. This ermogs, syjtable. This electrode should be used exclusively for
occurs when the junction potential of the sample differs grea“)étmospheric wet deposition measurements.
from that of the standard. These conditions are frequently met 7 4 compination Electrode-The combination electrode
in wet deposition analyses when the electrodes are calibrategympines the indicating and reference elements in a single unit.
with high ionic strength standard reference buffers. In manya ceramic reference junction is recommended (see 7.3). Since
cases, this error has been reduced by using a referenggmpie volume requirements are a consideration when analyz-
electrode with a ceramic junctiaf2,3). ing wet deposition samples, combination electrodes are more
6.5 To speed electrode equilibration, the sample should bgynyenient than separate glass and reference electrodes. This

agitated prior to measurement. Care must be taken, however, factrode should be used exclusively for atmospheric wet
avoid introducing a source of error known as “residual stream-

ing potential” that can result in a significant difference
between the stirred and unstirred pH of the sandle The TABLE 1 Suitable pH Reference Electrodes for the Analysis of

magnitude of the streaming potential is dependent on the Wet Deposition Samples
electrodes and on the stirring rate. Differences in pH for stirred yanyfacturer Nl\ﬁ;;r Electrode Type
and unstirred wet deposition samples when the electrode
assembly has been calibrated only with quiescent referenceBeckman 39417 glass bodied with ceramic junction (calomel)
dard 0.05 pH - A ff Corning 476109 glass bodied with ceramic junction (calomel)
stan a_r S average 0. p units at a stlrrmg rate of tour Orion (Ross) 800500 glass bodied reference half celyvith ceramic junction
revolutions per second. pocuinents
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