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191b - Sodium Bicarbonate
192b - Sodium Carbonate

pH(S) Primary Standard

These Btandard Reference Mlateriale (SRM =) are intended for use in preparing an admivbare it solution for
calibratityg pH meamuitg systetms. SFEL 1910 Sodinm Bicarbotate (M aHCO:) and 3EL 1920 Sodium Carbonate
(a0 were selected to meet high purity and wdformity recuirements, however, these 3EM s are certified with
respectto pH(E) values andy. S3FLs 191b and 1920 are supplied as crystalline materials inwndts of 25 gand 30 g,
tespectively.

Certified Values and Uncertainties: The cetified pH(E) walues lsted in Table 1 were derived from
electromotive force (emf) measurements of cells without loguid junction using Pt |H: (corrected to 101.325 kPay
electrodes and &g |HgC1 electrodes by the method of caleulation described in references [1,2]. The pHGE) walues
cotrespond to -log (ag), where ag is the actrrity of the hyedrogen ion referred to the standard state on the molality
scale. Iote: Thewahies for pHCE) apply onby to solations prepared from the cutrent 1ot (b)) of these BRIz, Zmall
differenices i pHT valie s, tpically less than 001, can ocour between 3EM lots.

& sohution with a molality of 0.0250 molkg with respect to both HaHCD; and NapCOs is recommended for the
calibration of pH measaring systems (See Preparation of the 0.0230 molkg Solutior). The pHE) of this sobation
as a flnction of temperabure is given in Table 1.

Thewncertainty in the certified walue is expressed as an expanded uncertainty, U, and is caleulated according to the
method described inthe T30 Guide [3]. The expanded uncertainty is caloulated as U= oy, where & iz the coverage
factor and w; is the combined standard weertainty, =206, 1.99, and 201 for the pH(E) a temperabares 150 °C,
250°C, and 35.0 °C, tespectirely. The wvahie of we tepresents, at the level of one standard deviation, wheettaindy
compotesits due to: the caloalation of the activity coefficient of the chloride ion (Bates-Guggerheim corrrention),
the extrapolationn of the acidity fimaction to zero added molality of chloride iorg stabiity of the reference
electrodes, concettration of the HCL, the measarements of potertial, temperatare, and pressare; and the values of
the findamental constants. The vabae of U represents an gproximate 35 % lewel of confidence.

Table 1. Certified pHUE Values and Uneertainties

tec 0.0250 molkz Solutioh
PHE)

150 10117 = 0008

250 10015 £ 0004

3a0 0026 + 0,006

The support aspects gwvobred in the preparation, certification, and issusnce of this SEM were coordinated through
the Btandard Reference Dlatetials Program by .G, Colbert.
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The cettification meamurements were petformed by KW, Pratt and PA. Berezansky of the NIST Analytical
Chemistry Division and M. Torres-de Silva, Guest Scientist from Centro Macional de Metrologia (CEMADND,
Cuerétaro, Mexco,

Statistical consultation was provided by KR Ebethardt of the NIZT Statistical Engineering Dirvision.

Expiration of Certification: Thiz cettification iz walid watil 15 April 2003, within the measurement
wncertatities specified, provided the SEM is handled and stored in accordance with the instractions green in this
certificate. Howewer, the certification is itvralid if the 3B i3 contatminated or modified.

Maintenance of SRM Certification: NI3T will monitor this SEM over the period of its certification. I
substardrve technical changes ocour that affect the certification hefore the expiration of this certificate, IST wall
notify the purchaser. Return of the attached registration card will facilitate notification.

source of Material: The sodim bhicathonate and sodiam cathonate were obtained from hlallinclkrodt, Ine., Jt.
Lowds, IO, They meet the specifications of the American Chemical Society for reagent-grade materials, g
should not be considered entirely free from inpuarities such as traces of water, free alkali silica, chlorides, sulfior
comp oxnds, and heary metals,

NOTICE AND WARNINGS TO USER

Storage of Crystalline Material: ZELs 191h and 192b must be stored i their original bhottles o room
temperature. They rust be tightly re-capped afteruse and protected from moisture and ight.

Drying Instructions: It is reconanended that 3EM 1910 sodiym bicarbonate be dried at room tempersbre for
24 b over anbordrous magnesivm perchlorate before use.  SER 1920 sodiam carborate must be dried for 2 h o
275 *C before uze and stored over anbiydrous magnesiom perchlorate.

Preparation of the 0.0250 mol'kg Solution: Measure 2.1 g of BRM 191b (sodinm bicarbonate) to an acouracy
of 1 mginto a clean, dry, 1 L polyettrlene bottle, Add a mass of cathon dioxide-free water equal to 4752440
troaltiplie d by sy, where mis i the mass of SEM 1910 added. Shake watil the solid has totally dissolved. Into
a separate clean, diy, 1 L polyetherlene bottle, measure 25 g - 26 g of 3EL 192b (sodnm carbonate) to an
acoaracy of 1 mg. Add tothe second bottle containing the 3RM 192b a mass of the 3EL 1916 solation equal to
3779171 multiplied by e, where misy 18 the mass of 3EM 1920 added into the second bottle. Preparation in
this marmer recduces the possibility of OOy adsorption by the buffer and alzo eliminates the need for exact

measuretnent of masses of solid samgles.

Cathon diceide-free water can be prepared by bodling distilled water for 10 min and guarding it with a soda lime
tube while cooling. The distilled water st have a conductfrity no greater than 2 p3fem. Although elabotate
precautions to prevent contamination of the btuffer solution with amosphetic catbon dioxide are usually
wiecessaty, it is recommended to keep the cortater tightly stoppered at all times when a sample is not achoally
beityz removed.

Stahility of Prepared Solution: The prepared 00250 molkg sohtion should be discarded after tro weeks or
sootiet if seditment appears or if it hasbeen exposed repeatedly to alr containins cathon dioxide.
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It is the respovsitalify of wsers of fhis SR fo asswre fhaf the cerfificate i their possession 15 current. This
can be acconplished by contaciing fhe SRV Frogram af: Fhowne (301) 9756776 (select "Cerfificates ™), Fax
(RO1) Q264751 e-mail semivfo (@i st.gov, or viathe hifernet hifp Afs vist govisrm.



