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Standard Reference Material® 1625

sulfur Dicxide Permeation Tube - 10 cm

This Standard Reference Material (SEM) is tended primarlyfor use inthe cabbration of apparatns and standardizabion o procedures
used in atr polobon and related chemical analyses. SEM 1625 15 2 10 om sulfir dicedde permeation tube that 15 indridually certified
according to HIST protocols and procedures.

Certification: The permeaion rate was deternmed wing the method descrbed on page 2 of this certificate. From these measuaments,
HIST has assigned an indiadual certfied sulfir dicsade permeation rate to each tibe inflis lot. The certfied rate forthis SEM 1625
tube at 28958 *C 15 given belowr:

SEM 1625 Tube Ma.: 53-
Permeation Rate: + 005 pgfrun at (2996 £ 0017 °C

HIST permeation ibes are well behaved, alloaing the permeahon rate at other ternperatires to be pradicted from the cerbfied rate at
2996 *C. Howewer, the permedion tube temperahire nmst be contralled towithin + 0.05 °C for the followme equationto acoarately
predict the near rate. Tlis SEM's permeation rate hasbeen verfied to folloar this equation at temperahares between 25 °C and 35 °C.

Log [Rr] = 0.0331422 (T) - 0.99294 + log [F.]
where Fr 15 the new permeation rate, T 15 the temperatore, and E. 15 the certfied permeation rate gven above.

The stated total meertardy was deterrmuined from the uncertarty in the gravimetric permeation rate of the standard habes and the
additional wmeertandy resitme froon the HIST anabysis ofthe 1ot The uncertarty is expressed as an expandeduncertanty U5 = &, wath
u estmated fromthe exparnentaluncertanhes, and the corerage factor kbeng equal to 2. Since erors in detemumg the pameaton
rate are assmmed to be nomnally distnbuted, the cerbfied permestion rate for this SEM 15 asserted to lie witkm the pterral defined by
the uncertandy with a leve] of corfidenice of apprommately 95 %

Stahiliy and Storage: This tbe can be experted to last for approvamatelr 9 months whenused at 30 *C. When not muse, tube lfe
can be extended by storage at fieezer temperatures (4 “C). [haring storage, the SEM should always be protected from moishare and
kept at a reldre lurnddtw of 10 % orless. On removal from lowr temperature stormge, the tube should be e qubbrated at the operatmg
temperature for at least 48 hours (h] paorto uwse. Expemmernts have shown that the cerbficaton of ths tabe remains vahd as long as a
vigble amonmt of hond sulfiy diceede rermams mthe tube, proper storage conditioms are emploved, and proper handbng procadures are
takento prevent comtarmation of the tube's outer anfare.

This permeation tube 15 a stable and relattvelyr migped source of pure sulfir diczade gas. Howewer, 1t should be treated wath the care
necessary to assne the user that no change ocours in the charvacter of the tube. Precantioms should be exercised to prevent
contarination of the tube's outer sauface duwrmg handling. The tube should be protected fiom high concertratioms of water vapor dumg
storage anduse.

The teckmical and sapport aspects orobred in the preparation, certficatiom, and 1ssuance of this SEM wers coordinated tloough the
Stand ard Eeference Materals Program by T E. (alls.

Gaithersburg, ML 20895 Thomas E. Gills, Chief
May 16, 1995 Standard Eeference Materals Program



The calbration meamremerts wers made by G .00, Mitchell and P.A. Johnson of'the NIET Anabsical Chermstry Division.

The overall direchon and coordination ofthe techincal wod: reqored for the certfication of'this SEM was pedormedby F.E. Guenther
and W.I. Thom III of the NIZT Analyhcal Chermstry Diasion.

CAUTION: This 3EM contams hqud sulfior dicecide at a pressure of about 0.4053 MPa (4 atm) a 25 °C. While no faihires have
oomurred duringuse, there 1s the possbility of maphue due to rdemd presaire. Howewer, 1t 1s believed that nonnal handlng of the tube
at temperatures up to 35 "C does not constihite a hazard.

Material Preparation: This permeation tube is one fram a lot of 100 tubes that was commercially mepared according to HIST
specificahions. Each tube witlmthe 1ot 15 mdividually analy=ed at HIST for eordomty to HIST specifications and 15 certified acoording
to NIST protocols and procedures.

Certification Method: NI3T's primary method for detemmrmg SEM 1625 permeation rates 1s the measmement of sulfir dicodde
welght loss with time at a constart temperahare, Two stardard tubes were randomly selected fiom the 1ot and analyzed by dos mathod.
An mitomated method was then used to analyee the rest of the tubes comprisme ths lot of SEM 1625, This method compares the
tubes analyzed by the prmmary method withthe remarmg tubes, using aninstnomest that responds to sulfir dicade fhaorescence. The
pernmeation rate for each tube 15 then caloulated from #s response rabo to the analyzed pernmeation rates of the standard tubes,

Usze: This tube canbe used to poduce knowmn concertrations of salfiar dicsade in a gas stream when both the temperahire and flovar
rate of'the gas stream are Imoam. Becanse of the large temperahire coefficient of the permeation rate, approscmmately B % per *C,
the ternperahie nostbe martaned constat and meanwed acoatelyto witlm 0.1 *C during we to provide concertratons consstent
with the certfication uncetardy.

4 desired concentration can be achieved by adjusting the flow rate. I the concemtratiom nmst be varied by changmg the tube
temperatars, a mitable tme oterval nost be allowed for equibbrion of the permeation rate to be re-established. For changes of 1
*Coor 2 *C, a minmoon period of 3 his reconmnended. For changes greater than this, or when the tabe is removed from lowr
temperatore starage, a mounoon penod of 48 his reconenended.

Additional mfopnation concernmg the perfornance and use of permeatiom tiubes can be found in references [1-3].
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