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Standard Reference Material® 1626

Sulfur Dioxide Permeaton Tube - 5 ¢m

This Standard Reference Material (5 RM) i intended primarily for use in the calibration of appamatus and standardimtion
procedures wsed in air pollution and related chemical analyes. SRM 1626 i 2 5 cm sulfur dioxide permeation tube that
individually certified accoeding to NIST protocols and procedures.

Cortification: The permeation rate was detmrmined wsing the method deseribed on page 2 of this certificare, From th
measurements NIST has assigned an individual certified sulfue divawide permeation rate 1o each nibe in this lot. The certf
rate for this SRM 1626 tube at 29.96 °C & given below:

SRM 1626 Tube No.: 93
Parmeation Rate: + 002 pg/min ar (29.96 £ 001 °C

MIST permeation tmbes are well bebavwed, allowing the permeation rate at other emperatures © be predicted from the eenf
rate at £9.96 °C. Howewer, the permeation tube temperature must be controlled 1o within £ 0.05 °C for the follow
equation to acourately prediot the new rate. This SRM's permeation rate bas been verified o follow this equation
temperatures batwmen 25 °C and 35°C,

Log [Ry]= 00331422 (T)-0.99294 + log [R,]
where B is the new permeation rate, T is the temperature, and R, & the certified permeation sate piven above.

The stated totml wnrertainty was determined from the wnrertminty in the pravim etric permeation rate of the standaed tides z
the addaional uncertainty resulting from the NIST analysis of the lot. The uncertainty is aupressed as an expanded uncertai
{7 = kg, with s estimated from the experimental uncertainties, and the coverape factor b beiog equal o 2. Since errors
determinive the permeation mte are assumed to be normally distributed, the certified permention rate for thes SRM isamer
s He within the interval defined by the uncertainty with a level of confidence of approsimately 95 %,

Stab ity and Storage: This tube can be expected to last for approximanly ¥ months when used a1 30 °C, Whennotiny
tube life can be extended by storame at freeger temperatures (4 °C), Dwringstorage, the 5 RM showld always be protected fr
modsture and kept at a relative humidity of 10 % or less. On removal from low temperature storage, the tube should
equilibrated atthe operating temperature for at lsast 48 hoves (h) prior 1o we, Expeciments have shown that the ceetifican
of this tube remains valid as long as a visible amount of liguid sulfuar dicwide remains in the tubs, proper storage conditic
are emploved, s3od proper handling procedures are mben to prevent contamination of the tube's outer surface.

This permeation tube is a stable and relatively rupred source of pure sulfur diowide was, However, it should be treated writh -
care necessary 1o assurs the user that no changs ocouss in the character of the mbe. Precautiors should be supmised to prew
contamination of the tube's outer surface during handling. The tube should be protected from hiph concentrations of wa
vapor during storape and use,

The technical and support aspects inwobred in the preparation, certification, and issuarce of this SRM were coordina
through the Standard Refererce Materials Program be TE. Gills,



The calibration measurements were made by G D Mitchell and P.A. Johnson of the WIST Analytical Chem istey D fris ion

The overall direction and coordination of the technizal work required for the certification of this S B was performed b
F B. Guenther and W]. Thorn Il of the MIST Analytical Chemistry Dsasion.

CAUTION: This S BM contmins liguid sulfur dicede at a pressure of about 0.4053 MPa (4atm) ar 25 *C. Whik ne failure

hawe ocourred during use, there is the possibility of rupture due to internal pressure. Howewer, it i believed that norma
handling of the tube at temperatures up to 15 *C does not constitute a hamrd.

Material Preparation: This permeation tube is one from a lot of 100 tubes that was commercially prepared according
HIST specifications. Each tabe within the lotis ind friduvallvanalreed at WIST for conformity to FIST specifications and i
certified according to HIST protocals and procedures.

Cartifization Mathod: WIST's primary methed for determining S B 1626 permeation rates is the measurem ent of sulfu
diceide weipht loss with time at a const@Ent emperature. 1w sEndard tubes were randomly selected from the lot anc
analyeed by this method. Anautomated method was then used to analys the restof the tubes comprising this lot of S Eh
1626, This method compares the tubes aralysd by the primary method with the remaining tubes, 1Bing an instrument tha
respotds to sulfur diowide fluorescence. The permeation rate for each mbe is then caleubted from its response ratio to th
analyeed permeation rate of the smndard tubes.

Usa: This tube can be used to produee Imowm conee ntrations of sulfur dicwide ita pas stream when both the temperatur
and flowr rate of the passtream are Imown. Bercaise of the larpe tem peratare coeffice st of the rermeation rate, approwimatel
8 % per *C, the temperature must be maintained consant and measured accurately to within 0.1 *C during use to prosad

concentrations consistent with the certification uncertainty.

A& desired concentrationcan be achissed by adjusting the fowrate. If the concentration must be saried by chanping the tub
temperature, 3 suitable tme interval must be alloved for equilibrium of the permeation mte to be reesmblished. For change
of 1 Cor 2°C, a2 minimum period of 3his secom mended. For changes preater than this, or when the tube is removwed fron

lowr tem peratire storape, a minimum period of 48 his recommended.
Additional information concerning the performance and use of permeation tubes can be found in references [1-3]
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