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Certificate of Analysis
Standard Reference Material 1978

Particle Size Distribution Standard for Gravity Sedimentation

Thizs Stendand Reference Material (SEM) iz a zitc oninm oxide powder which is intended for uge in the calibration
atud evaluation of equipmerit used to measure particle size distribution in the 0.2 to 10 micrometer (Jun) range.

The BEM cansists of & single bottle conteining epproximately 5 g powder. The chamcteristics used for selection
of this patticular zitc onium oxide powder were size distribution, shepe, and degree of primery particle aggregation.
This powder consists of gramlar, irregular-shaped primary particles with & mesn dimension of about 1 pm end a

minimal amount of large egglomerates.

The starting material was a 4.5 kg sample from a single lot of V-TZP mrconum oxide powder produced by 3t
GobeitvMortan Comparyy and provided by T. Kindsley. Thiz powder was blended to improve homogeneity and split,
uging spirming rifflers, into 500 bottles everaging 5 g per bottle. A set of eighteen bottles from the 500 was
selected at rendom for sample homogeneity testing. Tenbottles were enalyzed o NIST and teo bottles sach were
sent to the four other lahoratoties for intetlaboratory data comparison. Two 0.4 gpowder samples were taken with
a spatula from each NIST bottle to prepare indrridual test samples for enalysis by SediGraph®. The certified size
distribution values given in Table I are based on 40 measurements by the five laboratories. The data from all five
labordories were chtaned usmng x-ray SediCraph® messurements using Model 5000 snd 5100 following the
procedures specified by NIZET.

Cettification measutetments end techrirue development wete petformed by LH. Lum, NIST Cetamics Division.
Statistical snalysis was carried out by 3.8, Schiller, WIST Statisticel Engineering Divisior.

Participation by AT. Thomton, Micromeritics Corp. (Moreross, GA 30093, T. Kinisky, St. Gobein'Morton Co.
(Morthboro, WA 01533, T. Tsubald, Japan Fine Ceramics Center (Magoye, Jepen), B. Fompe, Swedish Ceramic
Institute (3-402 29 Gateborg, Sweder) in the development. of thus BRIV is gratefully ackuowledged.

The coticept aid overall techindesl divection of this SEM was provided by 5.5, Malghean, MIST Cerathics Divizion.

The suppott aspects rvolved in the prepatation, cestification, and issuance of this SEW wete cootdinated through
the Standad Befererice Materials Program by N M. Trahey.

Craithersturg, MDD 20800 Thomas E. Gills, A cting Chief
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althiough the SediGraph® produces & contimous size distribution plot of weight percentage finer then s given
diameter, five cumulative percettiles were selected a5 representative. Analysis from doplicete samples from each
of 10 bottles at NI3T showed no evidenice of material heterogeneity. The certified vabaes i Table I are weighted
averages of the laboratony meens which included 40 indswidual percentile measurements.

The measurements were obtaned using the Dlicromeritics Sedigreph® Nodels 5000 and 5100, Some of the
televant strumert and povrder specific ations were: statting diameter, 40 pm, powder specific gravity, 569 glend,
specific sutface ates, 541 ndfg, pH of iso-electric point, 2.6, The sverages of me asurements made at sach of the
five patticipating lebotratories ate included in Table IT.

Tahle I

Certified Size Distribution Data for all IMeasurements

Cumulatsre Weight Percentile Certified Value (pm) Uncertainty (pum)
10 033 0.03
25 0.57 0.05
50 0.98 0.04
75 152 0.07
20 219 0.17

The wncertanty of each vahae is defined as & 95% confidence mtervel and incomporates measrement mprecision
as well as lab-to-1ab vansbility.

Tahle I1

Sedigmph® Data for Zirconium Oxide SRM

Labomtory Stokes Diameter, pm - Cumulative Weight % Finer
D Dizs Dz Dis Du

NIST 2.16 1.51 097 0.53 0.30

Mictomeritics

Instrument Cotp. 2.19 1.53 1.00 0.61 0.36

St. GobainN orton C ompang 2.02 1.44 0.98 0.40 0.37

Japet Fine Ceramics Center 2.32 1.55 1.0 0.57 0.31

Swedish Ceramics Institite 2.36 1.61 1.02 0.40 0.35



APPENDIE

Sample Digpersion

Huccessful use of this 3RM depends on following the mamifacturet's instructions for Sedigreph® opemtion and
dispersion of the powder as desctibed below. The powder dispersion procedure is similar to the one used for SRM
659, a silicon nitride powder. [1]

A 04 g powder sub-sample is removed using & spatila from the wial efter shaking end rolling the vial as &
precaation sgainst sty possible size segregation. The weighed powder is added to 20 cm? distilled water in a clean
30 em? glass bealeer. The pH of the suspension is adjusted by adding ammonium hyrdroxide (analytical grade) urtil
thepHis 9.8 +£0.1 Sonic energy is then spplied to the suspension using & probe type ultrasonic distapter with s
12 mm (0.75 i) diameter probe. The tip of the ultrasatiic probe is submerged so that the tip 15 10.0 mm above the
bottom of the heaker and the outpt power is adpasted to 40 watts (W), The sonication power is epplied for

60 s, end then the power 15 tumed-off for 60 s to prevent ovetheating of the suspension. The same procedure is
repeated for atotal ultresorication time of 3.0 min. The beaker is placed in an ice-water bath during cooling and
the suspension is kept stirred to prevent seitling end to accelerate cooling to room temperdure. The final pH of
the suspensian is readjusted, if necessary, to 3.8 £0.1 Since the pHip (pH of suspension et which the particles
catty afiet zero charge) of this powdet iz at pH 8.6, the dispersion should bie prepared at pH 0.8 or ahowe, it oteder
to produce sufficient intemparticle repulsion.
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