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In order to study Wavelength Dispersive X-Ray Fluorescence (WDXRF) analysis of
thin specimens on the appropriate substrate, the red emulsion paint was selected to be
analyte sample for this case study. The semiquantitative analysis by WDXRF spectrometer
of fine powder of red emulsion paint prepared in form of pellet specimens, were provided
white the analytical result was set as a reference values of this emulsion paint sample.
Later the preparation of thin specimens of this emulsion paint were performed by applying
the same fine powder with a thickness of 0.137 g/cm2 for each specimen to a sticky tape on
thick paper broad backing and covering with mylar film of 6 um thick. The obtained results
show that highest different quantitiy of major elements from the reference value is 33.3%
due to a decrease ofvx-ray intensity by the absorption effect of mylar film. iIn addition,
precision and accuracy of analysis of thick film specimen of red emulsion paint on acrylic
and galvanizing steel substrates were studied. These results are in accord with their
reference values. However, the precision of analysis for both cases is not as good as the

one of pellet specimens.
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finn : Willis, J.P. (2002). Course on Theory and Practice of XRF Spectrometry. p. 1-16.
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N13aanawisfiand (Absorption of X — Ray)
smnofiadiznaydivezaay u,@ia:a:ﬂauﬂs:nauﬁmﬁuﬂﬁua&?}aaghnmo
a:mamm:ﬁ&ﬁnmaumﬁauﬁaua;}isauqﬁam’é‘aa‘lu%uwé’amuﬁmaﬁ’u lagsuiuas
SLﬁnmam‘Tanﬁmama:ﬂau HagwaslWaeuisdiandannyznusans IWaaudifiandiia
é’umﬁ‘%mﬁuﬁL?znﬂsaulua:@am‘iﬂﬁ'l,ﬁmmigﬂnﬁu%'aﬁl.aﬂfﬁu sannatureldlas
franavasuismendanudy 1, annenutumssmedn lasfenudussiifieondd

1} o 13 =~ A ar a " Qr G Qv ¥
N1uaIAlatNIaanuLIu I ‘D\‘]i‘ﬁll’]?ﬂLLﬁﬂGﬂ'l’]%Jﬁ&JW%l;:iZ'W]’N Inul; vl,ﬂﬂ\’]ﬁ

- X
)| = le Hmp

We X fa anunwuade1Ialagnd B Al s
= » s =3 A( =1 o .
L., @8 mauﬂsmmmsgmnammma (Mass Absorption
Coefficient) 1118 MTLTUALNATABNTY

P A aNURWILUNYIFIIAI8EI N n%’u@iagﬂumﬁmuamm

anuTuSfandirumiiaiseaniniisansaiiosnnasdiagianians
Q@nﬁu’fa&anmﬂl"i msg}ﬂnﬁm:ﬁuagjiﬁ'mama:ﬂauLLazmmwmfmﬁumaﬁa%mnfﬁﬁmn
nsEnuEselaig leslWaauidendfianusniadwiuunniuannsznuaIeiein iz
lﬁtﬁ@msgﬂnﬁmﬁuﬁu Nnmwisznay 3 ﬂi’W\lLLﬂﬂ\‘lﬂ’J’m§uﬁu55:%i13§uﬂizaﬂ§nﬂ5@@
n‘é‘m%omaﬁummm’mﬁumaomqum‘%uu wuhdwanuSfeng At auan et
wadnuwdanuiamiisrvedidnasenlutunug sxfinliiiadunisganiu  (Absorption
Edge) s‘ﬁamqLwiawﬁ@ﬁﬁumsgﬂnﬁmﬂums] AR ANTUNA I WUDIBIENATO LT T1

K ﬁﬁumsgﬂnﬁu 161 7% L ﬁﬁumsgmnﬁu 3 a1



14

10000

1000

M
/p 1004

5.25 keV
5.63 keV

5.99 keV
10 - 99 ke

0.1 1 10 i

1 (A) —»

nwisenau 3 nﬂWLLammmﬁuWuﬁ’maaﬁuﬂs:ﬁﬂ%ﬂﬁg@nﬁm%maﬁ"umwmaﬂﬁu
maam@lum‘%ﬂu

XN : Williams, K.L. (1987). An Introduction to X-Ray Spectrometry. p. 39.
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A : Willis, J. P. (2002). Course on Theory and Practice of XRF Spectrometry. p. 7-7.
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ﬁm : Willis, J. P. (2002). Course on Theory and Practice of XRF Spectrometry. p. 7-8.
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Usingnisailale (Auger Effect)
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‘ﬁm : Willis, J.P. (2002). Course on Theory and Practice of XRF Spectrometry. p. 3-15.
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A : Willis, J.P. (2002). Course on Theory and Practice of XRF Spectrometry. p. 6-1.
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2 1a399aalnasIN1521 IR IanB ULUNTEINEANEIIAAK (WDXRFS )

Hutedosleofltluanuidnduil derlsznavudisgindis g aamwiliznay 8

Sample/Spectrometer chamber
separation foit

Collimator mask

Collimators

Scintilfation counter

MNYTENEY 8 LAAILATAITARLLINATNINITIRLONTULLNIZUAN UL INEY
131 : Schlotz, R. & Uhlig, S. (2000). Introduction to X-Ray Fluorescence Analysis (XRF).
p. 40.
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2.2 uriunIa9811gund (Primary Beam Filter) ,
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131 : Schlotz, R. & Uhlig, S. (2002). Introduction to X-Ray Fluorescence Analysis (XRF).
p. 4.
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i1 : Whiston, C. (1991). X-Ray Methods. p. 78.
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flan : Whiston, C. (1991). X-Ray Methods. p. 269.
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- YSinmiiiaredle (%) dady + Audea ehl.ﬁmmummgm
THe 1 2 3 WWINATIW (%) §UWNT (RSD) (%)
Si 15.4 15.8 15.6 15.6 £ 0.2 1.3
Ca 14.0 14.1 13.9 14.0 + 0.1 0.7
Al 3.36 3.39 3.40 3.38 +0.02 0.6
K 1.75 1.76 1.76 1.76 +0.01 0.6
Mg 0.504 0.507 0.496 0.502 + 0.006 1.2
Fe 0.477 0.493 0.493 0.487 £0.010 2.1
0.270 0.276 0.278 0.274 +0.004 1.5
0.156 0.155 0.156 0.156 * 0.001 0.6
Ti 0.137 0.136 0.140 0.137 £0.003 2.2

* dndenuuwinasguineadidunadannigaanaiaie

RSD @& Relative Standard Deviation



-

40

a9 2 usssRamMTiauazilnnsitinassmnadinmtos 9 luasdagimadatug

upsfaSouLuuaada 3 Fumatn aaulusunsy Semiquant luaIad3a WDXRFS
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e 1 2 3 LWWNAIEIH (ppm)  FUWNT (RSD) (%)
Zr 109.0 109.0 109.0 109.0 0.0 0.0
Rb 97.1 96.1 94.2 95.8 + 1.6 1.7
Hg 107.0 91.2 85.6 94.6 +12.4 13.1
Cr 61.0 71.8 98.1 77.0 £21.1 27.4
Sr 66.7 66.4 65.3 66.1 + 0.8 1.2
Mn 68.8 59.9 68.5 65.7 5.8 8.8
Cu 35.8 30.7 36.3 343+36 10.5
Y 29.9 27.8 33.1 30.3+2.8 9.2
Zn 20.4 20.1 20.4 20.3+0.2 1.0
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9@ USunosiata Rl (ppm)
As 159.0
Er 92.7
Cu 726
Hf 70.0
Pd 64.3
Ru 49.7

A9 4 u,amwamsi'ﬂLLa:"‘Jmﬂ:ﬁﬂ‘%mmmwﬁnLLa:mqiaalmmmaﬁuﬁLfJuLLN'umﬁn
uFInzd 1 Susaadns Mslusunsy Semiquant lwaTasia WOXRFS lasdufinae

duwSnawasmaSunalen g luane 5 waztFinmlalasaivausunuidu 100 %

7iia Panadieseile (%)
Zn 68.1

Fe 5.51

Al 0.891

P 0.486
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TUHINF 1 Tudretndiliiuny Semiquant luiaTasia WDXRFS

730 Wanoiiansild (ppm)
Cr 517.0
Si 344.0
Ta 267.0
Gd 251.0
K 221.0
Yb 188.0
Mn 163.0
Ga 166.0
Cu 117.0
Co 79.6
S 74.0

Ni 51.8
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AN 6 LLamNamﬁﬂua:"‘;mﬂ:ﬁﬂ‘%mmmqﬂﬁnLLa:mqsaﬂumséhama%mﬁﬁafuﬁum
AR INLULLOUNLHLEEA3EN 3 Fudrang aaelUsuny Semiquant Tuir3asia
WDXRFS TﬂUﬁ'mﬁmﬁatﬂuﬂ’%mmﬂjaom@mi‘uau sandlau lalasan uasmadiinm
Bos 9 luavs 7 aunuilu 100%

. Vnuitienekle (%) fiade + dufo @i'ufimmummgm
e 1 2 3 LWRNATIIW (%)  GNWNT (RSD) (%)
Si 14.5 14.5 14.6 14.5 0.1 0.7
Ca 13.1 13.0 13.0 13.0 £0.1 0.8
Al 2.88 2.87 2.90 2.88 £0.02 0.7
K 1.66 1.65 1.66 1.66 + 0.01 0.6
Mg 0.365 0.384 0.370 0.373 £0.011 2.9
Fe 0.418 0.416 0.414 0.416 £ 0.002 0.5
0.201  0.216 0.208 0.208 + 0.008 3.8
S 0.078 0.114 0.085 0.092 +0.022 23.9
Ti 0.072 0.072 0.074 0.073 £ 0.001 14
ZEREINE

VIRTBITITeIBII A BTt uELAs WU 1 Tudl 2 uasBudl 3 flu 0.706 N3y
0.732 N3N Waz 0.737 N3N USIAL |

ANMUMWNUDIT Tt AT AR uduasluiud 1 Tufl 2 uss@udl 3 15w 0.039,
0.040 L&z 0.041 NTUFBAITWLTUALAT AINEIGU

%uﬁaazmﬁl,ﬁmhuguﬂﬂmo 4.80 \TWHLNAT
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uaaEIsNLLUNUULKHUEZASAN 3 Tudadnedinllsunsy Semiquant luwa3esia

WDXRFS
. Wanmiiensile (ppm) fuady = Audes @hLﬁmLuummgm
THe 1 2 3 LUBUIAIIIN (ppm)  RUWNT (RSD) (%)
Zr 48.0 74.6 58.6 60.4 + 14.2 235
Rb 111.0 152.0 122.0 128.3 +23.7 184
Cr 46.3 48.6 49.1 48.0 +1.7 35
Sr 87.4 120.0 94 .4 100.6 £19.4 19.3
Mn 173.0 158.0 159.0 163.3 +£9.7 5.9
Cu 38.8 34.2 38.7 37.2+3.0 8.1
Zn 35.3 36.1 26.2 32.5+6.3 19.4
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s a (> s ] A LA A |
@1319 8 u,amNamsmmeﬂﬁ:vfﬂ’%mmmquanLLa:mqsaalumsmamaamaua'nuau.m
fdsuuuuhaunidwndnTudn:d 3 Fudrating folisunsy Semiquant luia3asia
WDXRFS Tﬂaﬁhuﬁmﬁmﬂuﬂ‘immmaomqm{uau pandiau lalasau uazmeuiinm

wos g lua1319 9 aunwdu 100%

. Yo Ale (%) aady + aude mu‘_'immummﬁ'm
e 1 2 3 Luuahmgm (%)  FUNNS (RSD) (%)
Si 16.7 16.5 16.3 16.5 + 0.2 1.2
Ca 15.8 15.7 15.1 15.5 + 0.4 2.6
Al 3.34 3.33 3.23 3.30 £0.07 2.1
K 1.98 1.94 1.89 1.94 +0.05 2.6
Mg 0.444 0.432 0.428 0.435 +0.009 2.1
Fe 0.581 0.542 0.548 0.557 +0.024 4.3
0.211 . 0.236 0.216 0.221 +0.015 6.7
0.092 0.091 0.098 0.094 + 0.004 43
Ti 0.091 0.087 0.085 0.087 +0.003 3.4
Zn 5.41 5.04 4.28 4.91+0.63 12.8
EREINTS

WABIEN TR A B Tatuduasluiusl 1 Tufl 2 usztudl 3 10w 0.738 n3u
0.706 N3 L& 0.722 N3N aN&EaY

AR TDIIN TRt EM BT AT UILATUTURA 1 FuA 2 uaz Tufi 3 1D 0.041, 0.039
ez 0.040 NINFBANTILTUALNGT AUSIAU

%uﬁuazmﬁﬁumugmﬁﬂma 4.80 LTWHLUNT
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LLGN“?\LG\‘%U&ILLUUTJ’\G\U%LLN%M?]T\‘QUE%ﬂ:% 3 Fuenasny snslisunsy Semiquant
LA39470 WDXRFS

Purmiienzile (ppm)

anade = dulss  dudoauninasyw

700 © o ¢
1 2 3 LUNANATZIU (ppm)  FUNND (RSD) (%)

Zr 414 46.8 35.8 41.3+55 13.3

Rb 129.0 130.0 121.0 126.7 £5.7 4.5

Cr 52.5 50.5 45.7 496 +29 5.8

Sr 84.3 82.0 724 796 £ 7.2 9.0

Mn 202.0 182.0 194.0 192.7 £10.7 55

Cu 57.6 52.6 55.4 552 +2.6 4.7

Y 26.5 33.8 29.6 30.0 +3.8 12.7
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A9 12 LLamNamﬁﬂu.a:'%Lﬂﬁ:ﬂ‘iﬁ'mmﬁ’lqﬁé’mm:mqsao‘lumsﬁaasmﬁmﬁﬁ'afuﬁ

ueadeTouuuulsons 3 Sumating delusunsy Semiquant lula3asian WDXRFS lag

dmimdadwBnasesmemiveys sendiau lelasiau uazmgSinanies g lumnns

13 shunwiu 100%

_ Wanmfiienzile (%) Auadn + aus @iﬁLﬁmmummgm
e 1 2 3 LRNATTIN (%)  SWWNT (RSD) (%)
Si 1.4 9.78 9.98 104 £1.0 9.6
Ca 11.9 10.6 10.8 11.1+038 7.2
Al 2.33 2.05 217 2.18 £ 0.15 6.9
K 1.38 1.30 1.33 1.34 £ 0.04 3.0
Mg 0.366 0.337 0.350 0.351 +0.015 4.3
Fe 0.436 0.405 0.409 0.417 +0.019 4.6
0.192 0.167 0.164 0.174 +0.018 10.3
0.108 0.097 0.099 0.102 + 0.006 59
Ti 0.111 0.101 0.108 0.107 %+ 0.006 5.6
NNLING

VIRVDIFNIAD LR BURITURLAIIUTWA 1 TuN 2 uazdui 3 1w 1.711 NIy

1.702 N3V WR: 1.759 N3y AyUaaU

AURUIVBIFNTAIDENEM DI ATURLAIUTUN 1 Tuh 2 uszduh 3 +IJu 0.136, 0.135

waz 0.140 niudamMITuiLes auseu (lasedonulszann 0.137 nINAaaIN

LTURLUNT)

%uﬁuamaﬁﬁumuﬂuﬁnmq 4.00 \TUALUAT
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139 13 uRINAMIIaUAz AR N MeImgUTnaien g luasdedamaliati

FuasilaTauuuulsens 3 Fudiatng daulisunsy Semiquant luiaSadia WDXRFS

- Wanmfidersile (ppm) Aady + Audes mLﬁ'mmummgm
e 1 2 3 LIUINATF (ppm)  FUWNT (RSD) (%)
Zr 159.0 120.0 138.0 139.0 £20.0 14.3
Rb 86.2 85.8 90.3 874 +£29 3.3
Cr 190.0 179.0 146.0 171.7 £25.7 15.0
Sr 63.4 62.1 61.1 622 +1.2 1.9
Mn 68.5 65.3 58.7 64.2 £5.5 8.6
Cu 31.2 26.3 24.9 275 3.7 13.5
Y 28.8 33.6 215 28.0 +6.5 23.2
Zn 21.2 18.4 19.7 198 +14 7.07
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