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QUANTITATIVE ANALYSIS BY X-RAY DIFFRACTION
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Abstract
X-ray diffraction is one of the most general used tool in material science. However,
few Thai researchers used X-ray diffraction to do quantitative analysis. This experiment demonstrates
the way to use X-ray diffraction to do quantitative analysis. Result shown that X-ray diffraction can
accurately analyze the phase compositions of unknown mixture. This experiment can be used to set up
an experiment for an undergraduate or graduate student in X-ray diffraction laboratory class. This could result

in worthier utilization of the expensive equipment.
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0.9

0.8 .
o y = 0.0094x + 0.0871

R?=0.9912 *
5 0.6

0.5
0.4
0.3
0.2
0.1

0.0
0 20 40 60 B0 100
Weight percent of TIO , (%)

IT'IﬂE'”puru T

A 9 nranaspu miumiesidudlasiminues Tio, wlaslFaiu a9 peak Lilu intensity
Luaslunin Ae L”uLLmIﬁaJLﬂuﬁ"ummaaq@lunﬂmmz AT lwnIWLTln ansiidn

AINUVDIL " Lk

y =0.0101x + 0.0107

.
R® = 0.9961 »

ITII::II”meIm
S & 2 2 8 58 9 9
B} W B ot S =] @ WD

==
5 -

0 20 40 60 80 100
Woeight percent of TIO , (%)

AN 10 nWanaIgw miumiesidudlasuiminues Tio, wlaulEAunld peak 1w intensity
Cuawslunmn fa Cuuldududunusasalunnduaz amslunsviidu ansidu

AN uVaIL "W Lty

Sl

@ UA 1 auui 2 nsnmAu - SuoAL 2552



218 1sUMdnendaAsuAsunsdlscy ( wdnenAm asiiainAlulag)
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a5 1 wWediFudlasiminues pure TiO, pure CaCO_ uaz knowns  A3619
Weight % of cacO3 Weight % of TiO2
pure TiO2 0% 100%
known 1 20% 80%
known?2 40% 60%
known3 60% 40%
known4 80% 20%
pure CaCO3 100% 0%

@15199 Il Intensity 189 peak MIUNUY8Y TIO, Uaz CaCo, NnANNLeNSLIIANULNINTUVEY pure TiO,

pure CaCO_ knowns uaz unknown wilapiannu_suasiunle peaks

Intensity 289 peak AAUNKYDI Tio_ Intensity 289 peak AUNKVDI Ccaco_
WNANMA 3 (W) RN (aa)? WNANN (N3, WRNAUT (W81)2

pure TiO2 77.5 251.88 0.0 0.00
known1 63.5 206.38 26.0 84.50
known?2 53.0 159.00 39.0 136.5
known3 36.0 99.00 54.0 189.00
known4 20.5 56.38 90.0 315.00

pure C3003 0.0 0.00 90.0 337.50
unknown 30.5 83.88 69.0 241.50

3L

UA 1 auun 2 nsnMAu - suoA 2552 @



215 IsUMIdNENdaASUASUNSIIsU ( WdnenA asiainAlulad)

@1519% 1 Loo”V e mop WRE 1o /1 183 peak diunuway TiO, sz CaCoO_ N3
landissanunInTuas  pure TiO, pure CaCO_ knowns W&z unknown wilagiann 3
wazuild peaks

05”1 om0 D09 PEAK AINWVDY TIO, |1 o/ cucos D09 PEAK é’atmummcwos

MIIMNANMA I (N4.) WO (313.)2 W1RINAMN 3 (3131.) WO (313.)2
pure TiO2 1.0000 1.0000 0.0000 0.0000
known 1 0.8194 0.8194 0.2889 0.2504
known?2 0.6839 0.6313 0.4333 0.4044
known3 0.4645 0.3931 0.6000 0.5600
known4 0.2645 0.2238 1.0000 0.9333
pure C’élCO3 0.0000 0.0000 1.0000 1.0000
unknown 0.3935 0.3330 0.7667 0.7156

{ < s o . { & { (%
@390 IV 1efidudlasuinin (Wie) 289 TiO, uaz CaCO, i unknown fila3saduuiuazimld

v € e€a ) % A‘V A o . .
laglfiandisdawunsntulasnsldana_suazAunld peak unu intensity

A v

wt% fidzae awasew |wis imlagldana o | wis imlaglaiuile

X & O i o .
Iwanlun1snaassih | 209 peak 1w intensity peak 1% intensity

TiO CaCO TiO CaCO TiO CaCO
2 3 2 3 2 3

unknown | 30.00% | 70.00% 32.60% | 72.26% | 31.91% | 71.28%

Lan 19aNEY

[1] Whiston, C. (1991). X-ray Methods. Singapore, John Wiley & Sons, Inc.

[2] 33w fanan . (2543). Lan 131sznaums el 526306 Ceramic Characterization 504 X-ray
diffraction. 1ITIAINITNETINN, ANNITIIMINIINA @3, VAINLIRunalulad qiuﬁ,
UATINT A,

[3] Cullity, B.D. (1978). Elements of X-ray Diffraction. 2nd Edition. Philippines, Addison-Wesley Publishing.

[4] Jenkins, R. and Snyder R. L. (1996). Introduction to X-ray Powder Diffractometry. New York, John
Wiley & Sons, Inc.

[5] Warren, B. E. (1990). X-ray Diffraction. New York, Dover Publications, Inc.

@ UA 1 auui 2 nsnmAu - SuoAL 2552



