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X-Ray Powder Diffraction Intensity Set

This Standord Relforengy CERMY 15 of a sat of five oxide powelors *Wé{:i’; arg
guantitaive somy diffraction analvsis and ag exteral sundards for check i
instrumenis, The five povwdors are o- ARLDS Sooruntum :x;nmsm 3, mm) imzmm $hraee tmm ’§M by {rutile structured, O 2y
worendum struciurel. and Celry (lun ; ides covers g rangs of &kma‘pan iy, w, from 12640
2203 em! for CuKa radiation.  This mwxga of ahmrg%zmum :ﬂ Wws e user to nominally match the shsorptivity of an
unknown with a standard in order to minimize the effects of mic mabsorption, The pardele size distributions of &l the
samples are centered about the L wm range, with upper limits of about § wr. The small particle size serves to minimize the
etinels of both microabsorpion and extinction.

Measurements leading 1 the cenification of SRM 674a were performed by L. Cline, AL, Dragoo, M. Kuchinski, L. Lum
andd C.R. Robbins of the Ceramics Division of the Institute for Materisls Science :}mi Engincering,

»

The technical leadership and overall coardination and direstion of the cortifi walion measursments wors provided by [P Cline
and AL, Dragoa, mspectively, of the Ceramics Division of the Institue for Materials Science and Engineering.,

istical design of the measurements and interpretation and anslysis of the cenification data were provided by X Bherardy of
atistical Engincering Division of the Nagional Engincering Laboraiory,

The wehnical and support aspects concerning the preparation, ceriification, and issuance of this Standard Reference Material
were coordinated dirough the O8fee of Standard Reference Materials by RL. MoKenzie,
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cle %m distnibutions
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Vi ‘%m & ,,;:mg:rimzr dxth%m& b msm()chmn*@w& :wz:% & %wmm[é@ﬁ detestor. In ad&mm 10 ehe nf‘!,;&’h&: cnmam m’
n ui inmum l;sw m 8 gma mm*’em« mt& &rtxﬁw pr&&snm in terms m Um ﬁﬁm *nw fma..nwv «m m w{m‘ The RIR is

given p i% =
alruciure, o 20
WGSBS,
and integrated

R;;ﬁ Mm th» .mw‘v:»m}* value in zhc. dwﬁmxmtm %}cmg mm of the airwgmt aim «::af’ m”*’x?“t{}‘g. corundusm
U minuree, RIR (4 data were collectad on an instrument identical w0 that ssed Tor re
exvept cquipped with a sarople epioner. Lattice parsmcter data reduction was made
density data were cotlected amﬁ recucad 1o refative intensity (0% and RIR (/1) va

s fnten
ssing the soflws
e with NRE 4

Certified reltive inensity (%9 and RIR (A1), values are given in Tables | and 2, respectively. The sigma values reporied for
iho relative iniznsity dats are the standand ereors of the moans of 8 measurements: thoss reporied Tor the RIR (17, data aes e
dard ervoes of the means of 3 measwroments.  Lamics parameler and particle sizo data are shown in Tables 3 and 4,
cegpectively, The sigma values reponad for the lattice parameters are (he standard seeoes of the m cans of 20 measurements.
Fenegrand indensity scans ranged from & width of 2 10 2.9 degrees 20, Measurement of the 301 and §12 peaks of Ti0s suffored
from some degres of overlap, telaive Inensitios repored for them are blased below the seual valie,

ALl diffrsction intensity measuroments are subject 1o crrors ardsing from photon counting statistics, particle couting
sualistics. and prefezred oriention effects. Photon counting statisties aee tracked throughout data collection and processing by
NBSTQUANT, Walues ouside grror windows indicated by this random natwe of phaton counting can be considerad
sysiematic in origin, Particle counting statistics arise Trom a potential of 100 few particles being Hiuminated by the inciden
st considersd to be o problem with SRM 6%4a due tw the small pardcle size of the sampies, Preforred
o1 N %\ cts result from slignment of the crysialiites due 1o the anisowopic fractuze habit. The samples chosen hare e
sl prone i large degreas of orientation, though some slight orentation effects can be expected in any system,

e

yes dicated some degros of preferred grismiation, 2 small number of the values measured for cortain
Wwetions (ol outside the range allowable by photon counting statistics.  Preferred orientation manifesizd Hsell as an
peasancs of rnden deviations shout 2 mean as a function of the particular sample mount. Relative intengity measuremoents
¢ made on samples which had been kaded by the side drifting ms:s;hmi The RIR data, colleciad with the aid of the sample
spinnar, did not suffer from effects of preferesd orientation,

The relative inteasity val

guality scans of e fve gx*;m%m indicated & small amount, less than 1% (by peak height), of unidentified phaseds) §

,Lifm faming containgd an impurity wiich is mmmwwsﬁ due w the breadih of the peaks, w be 3 surface phase. The
sined approximatsly 1.5% amatase, b addition wo an impurity phase of anknown composition, The Celly contained
voormspanded exacty with JCPDRE #6.665; CoMaSn, twough this i3 not considered w0 be the sotaal phass
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Table 1.

SRM 674a
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Table 2. Reference Iensity Ratio, 177,
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Addivonal nformation: The following tables presers daw deseribing he laglice parameters and particls size distribution of the
samples in SRM 6%a. These data are not corttied, bot are presested a3 Tnformation Only valucs which may be of interest ©
the wser of thas SRM.

Table 3, Lauice Parameturs
afdy o ¢ (A @
a-Aly(y 4, 755597 OLO000E0 1299237 HRLE 9
Zald 3,245074 0000055 5206535 0000101
TiO,y 4,55301%9 (LO00062 2958862 0.000083
Craldy 4.950610 0.00007% 1359747 000025
Cel §.411102 (L0007

Table 4. Pardcle Size Data

0% e than fum} S0%: Gner than Qum}

cxnflaChy 1.5 .6

Znl) 2.5 0%
TiC 0.7 045
Cryy 2.0 G87
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