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{Im Cooperation with the American Society lor Testing and Materials)
Ulns Standard Helorcoee Material (SRM) ts intended for use as a primary particle sive referonce standand for
the cabibeanion of particle size measuring wotruments woluding optical and eleciron microscopes, The SBM s

susprasion of polystyrene spheres in water 8l 8 weight coscentration of sbowt 0.4%.

The aumber average particle diameter was measured in oir by center distance Boding (CDF), an optical tochnique
related to areay sizing (1], The cortificed valus is:

Number Average Diameter, pm Ulncortaingy, g
.89 £0.04
The wnoertainty consists of both random and systematic orrors, and includes sample-to-samplo variability,
The size disteibmtion of the polysiyrens spheses, ax determined by COF [1], is a parrow Caussian with # standard
duviation of 59% (excluding particles with disucters pot on the main peak). The sumber of wadersived particles
is negligible and the number of owrsived pardcies is less than 1%. Supporting measurements were made usiag

resonance light scaticring am@ metrology electron microscopy, The resulls from these techaigues for the digmeter
werg: resonance Hght scattoring (9.9 & U3 pm) and metrology cloctron microscopy (989 & 4.06 wm).

The material s expected to bave at least a fouwr-year shelf life when stoved at rooe temgperature, provided the cap
un the vial is aol resoved. Caee should be exvrvised o prevent contamination once the cap has been removed,
Filte ugie of sodive azide was added as a biocide before the marerial was packaged,

Before sampling, maoually shake andior oxpose the SHM vial to ulivasonics uatil the spheres arc umformiv
distributed, then take a sample by squeering a drop from the vial. Use fhered (Bdpm pore size flter) disnilied
water for dilution. Whes electrolytes wee used Jur electrical semsing cone counter messurements, Gt dilue the
sample with water (o prevemt agglomeration,

The technodogy necessary to produce these polystyrene particles was doveloped by the Lohigh University and the
National Avconasutics and Space Administration (NASA) during five shuttle missions in 1982 and 1983, The 10am
particles by SRM 1960 were manufactured in space sboand the Space Shuttle CHALLENGEUR during the NASA
ST5-6 mission, 4-9 April 1983, The particles were prosided by NASA for cenificaion by NIST as o SEM 10 by
made available to the sciemific and webnical communities.

The technical direction and physical messurements leading 1o certification were provided by T.R, Lettieri, AW,
Hartman, asd GG, Hombroe of the Precision Engincorimg Division,
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sanufacture of the particles was varried ow usder the direction of LW Vanderhell of the Lebugh Univorsity ol
M. Karnfeid of the National Aeronautics and Space Adminisersdon

The overall covnbination of the measurcments by the vooperating laboratories was performed under the ehireering
of RO, Obbink, Research Assoviate, ASTMMNINT Rescarch Associate Frogram.

The tochmical and aupport sapeets invelved in the revision, update, aad issaance of this Standasd Relerence
Material were coordinated through the Standard Reference Materials Program by NoM. Trahey. The enginal
conrdisarion of certification offorts was performed by LJ. Kieffer,

11} Harmman, &%, Powder Technology 40 pp. 109-130 {1986},
Cooperative determinations were performed in the fullowing lahoratorics:

Clismet Corporation, Redlunds, Californig, LD, Carver.

Duke Scientific Corp., Palo Alte, Californis, 5.0, Duke.

Bastman Kodak Co., Rochester, New York, B.UL Woed.

Faod & Drug Admisistration, Minpeapolis, Mianesota, G5, Oxborrow,

General Electric Co., Worthisgion, Ohio, EJ. Copnors

Lebigh Univeesity, Bethlohem, Pronsvlvania, JW. Yanderholf

Natinnal Acronautics & Space Administration, Huntsville, Alabama, D.M. Kornfeld.
Paci e Scientific, Menlo Park, Califormis, LD, Carver,

Particle Data Laborsiories, Lud, Flobarst, isows, R Kareho,

The following results are piven for information ealy:

Standard Deviation
Number Average of
wethod, Laboratory  iamcter emd Dstributon Gl
Optical Microscopy Duke 490 008
FDaA 106,215 .17
Kodak 99% -
Electron Micenseopy Lehigh .54 R I 5 Y
Kodak 4 008
Kemsing Zone Diiske GHY 08
GE. W00 -
Climet 10,08 -
MNASA LA 042
Pacifie el s
Scientfic
Porticle 494 s
Data



