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oD Standard

These Standard Refererice Materials (SRMs) are intended for use in prepating tuffer solutions to calibrate
glectrodes for pD measuring systems. The lots of sodium bicatbonate (MaHCOy) atid sodium catbonate (N eCOy)
which constitute thiz SFM were prepered to ensure high-purity and wniformity. They meet the specifications of
the Ametican Chemical Society for resgeri-grade materials; however, they should not be considered to be entirely
free from impurities such as traces of water, free allcali, silica, chlorides, sulfur compounds, and heavy metals.
SRMs 21918 and 21928 ate provided in units of 30 g each.

The rerified pD(s) values listed below comespond to log (1fem), where ap iz & corwventionel actwvity of the
deuterium 1on referred to the stendard state on the scale of molality. The vahies were denived from the emf of
cells without liquid juniction by the method of calculation sitnilar to that described i reference | The uncetrtairdy
of the assigned vehiee of pD(=) iz estimated niot to exceed £ 0.005 pD unit from 5 to 35 °C, or £ 0.01* pD wnit
ghove 35 °C. The certified values listed below spply only to these lots of NeHCOy and HeyCOy.

& buffer solution which is 0.025 molal with respect to both NeHCOy and HaCOh is recommended for the
calibration of the glass electrode and pH meter used for pD measurements. The pDis) of this solution as a
function of tempemture iz given bhelow:

“C pD(=) "C pD(s) C pD(s)

50 10993 250 10.732 40.0 1060+
100 10917 300 10484 430 1057
150 10840 350 10441 500 1054~
200 10787

*Becausse of sotre wicertainty srvobved a high tempetutures, the last three walues are cettified to only
two decimal places. The estimated uncertainty is within = 0.01 unit for these temperatires.

source of Material: The sodoun bicarbonete and sodium carbonate wete obtained from Mallinckrodt, Inc., Bt
Louis, MO

This Cerfificate has under gone ediforial revision fo reflect program avd orgavzafional changes at NIST and
at the Department of Commerce. No affempt was mads fo reevaluafe the certificate values or any feckmical
dafa presevnted on s cerfificate.

Craithersturg MD 20899 Thomas E. Gills, & cting Chief
Februany 15, 1794 Standard Referenice Materials Program
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The overall direction and coordination of technicel measutements leading to the certification were performed
wnder the chairmanship of TR, DeVoe, NIST horgenic Analyticel Besearch Division.

The analytical measurements leading to the certification of these matenals were petformed by Y.C. Wu and WF
Koch, NIET Inorganic Anabytical Regearch Division.

The tectmnical end support espects irvolved in the preperation, certification, snd issusnce of this SR were
coordinated through the Standard Reference Materials Program by WP Reed and L. Powell Revision of this
cettificate was coomlinated through the Standard Reference Materials Program by J.C. Colbert.

Direction for Use

Drying Instructions: The sodium bicathonate should not be deied by heating the sodiun carbonate should be
dried for 2 h et 275 °C before use.

Preparation of the 0.025-molal selution: Add 2101 g of sodivm bicathonate (3R 21918) and 2451 g of
propetly dried sodium carbonate (SEM 21924) to 1000.0 g of deuterium oxide (weight in ait) and mix thoroughby.
If volametric apparatus 13 to be used, trensfer 2321 g of sodium bicarhonate and 2928 g of sodium cathonate
(weight in aif) to & 1-L volumetric flask. Dissolve end fill to the mark with deutennum oxide af 25 °C. Mix
thormughly by shaking, The deuterium oxide should heve an isotopic composition of at least 99 mole petcent
Dp0. Tt should not contain dizsolred carbon dinxide or other gases, and should hewe & conchictivity no greater then

2 x 10 siemensfocm. Cartbon dioxide-free deuterium oxide may be obtained by boiling while passing diy nitrogen
ot argorl gas through the liguid. The D0 buffer solution should be protected from sir during stomge and «ll
transfers of the solution should be done i an et atmosphere to svoid isotope exchange. If the calibration
process is completed within 1 h, it is not necessary to exclude air from the working sohation.

Stability of Prepared Selution: The DO buffer solution should be discerded after a fow weeks, or sooner, if
seditment appears o if it has been expozed tepestedly to st containing carbon dioxide.

NOTICE AND WARNINGS TO USER
Expiration of Certification: This certification will be valid for five years from the date of shipment from NIST.
Periodic reanalysis of represetitative samples from this SEM will be petformed end if significant changes are
ohserved within the five yvear perind, the purchaser will be notified by HIST. Pleaze retum the attached registration
card to facilitate notification.
Stability and Sterage of Cryetalline SEMe 21913 and 2192a: SEMs 2191a and 2192a should be stored in
their original bottles at room temperature. They should be tightly re-capped after use end protected from moisture
atadd Light.
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