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(General Rules for X-ray Fluorescence Spectrometry)

X-A 3839 (XRF, X-ray fluorescence spectrometry)< AtA o] fxpHTHTE 2

AANEE HAE 9B PR BAS] As 71 G AgHE 2 F
o shpolm @l wWgF wi AFRA ol §HTh XRF 5% PP ARE

M0

shaahA) vk W glov, Bed] AR WA AR Ak B4 (44, FRA)
o FgA AHEEE Bt

2.0 JI1J1&X

X-A 33%%%‘?3-‘2 7171 F5& g, 9 9], AE57] 2 S AHYFAE ol F
oAZlth 717] FEFeo e met X-d dF 771 FEE4EE (WDX, wavelength

dispersive X-ray spectrometer)¥} ol %]

Hm

2+ (EDX, energy dispersive X-ray
spectrometer) % H| A  (nondispersive X-ray spectrometer)e] A 71A] FFE

U 5 9l

2.1 Z¥
2.1.1 X-&& (X-ray tube)

X-A# (X-ray tube, Coolidge¥o]z}
Eol &5 7t & =] A H



2016

3=

dtef Wmel 327t Agd) b

S

A17171 4l

o JpE

ES 01208

=
=

A7 FA0R XA

Eiasg

A7 oF

I

= 2w

Ao A

I

=d il

o g

2]

el %

~
_JO

o)

Mo

el
Bl
]

~
_JO

o

9

- o =

A e 19 el

2]

o wl
W, 03 A9 047 A Atel g

4 (radioisotopes)+=

2]

4 59
CEEE!

BAA o8]

X

=
=

= =

=

o &
1ol A o

Fot.

°©

1
— A

0.
H

S|
ZS|
X

O -
T

7

et WA, 046 Al

# o]},

[}
2.1.3 OIX &

1

.

]

H

(e}

)

i

o

Ele] 9

i
=

23¥F

74zl A

=

=

AL&HAE °F 001 ecm®] F7

o /] std ¥ 3 (wavelength)®] X-%
o

3o

i

A
Qi8S

= 7HA A .
It e |
g A3l Kg

2.2
2.2.1

K
mJ



ES 01208

2016

L
o

I

.
file)

el
=
ar

ol
<

1

2l (slit) ¥}

88} 4*] (collimator), 18] 3L shvhe] &+

] (monochromator)= 333+ 7] 7] ol A

2=

3}

20

o
9l

153

A

T

=
. AM/n,

¥ 3}

(e}

=]

Ry

™ 3}
7] (goniometer)

8

Z~ (dispersing element)Z ©]
]

8

F otk (A, M2, A3, -

A
(single crystal)ld] o]+=

1= vt Bragg?l

A

S|
=

ol

=

gl =

2d sin O).

|

i

25

Hl A
=

714 nA

=
L]

ks
pul

| EjofoF 2kt

2 %

B
2 gH oo}

n=N
=

e ol

B

)
file)
</

X

pyl

ks
pul

= S 1

to

). X-

1

k9
yul

Al e Aok 3

°

Abelel Al d7F AH

=

[¢)

o)

H)
B

el

FeiFo] 4

o2

Aol Bop5=7] wfZol},

3] 3} &

(e}

=
|
d=|
IM-3& &I

R

g

&t

7}&

&7

2.3

2.3.1

=

M

X-4lo] o2, =4

o] &
, o] 23} (ionization chamber), H]

o] 1A

-

R

=

=

PN
T

7] (gas—filled detector)

]

=R
T
=7

=)

z

oji} ztzhe] X-A 32} (photon)o] th &l



ES 01208 2016

#d Al4=7] (proportional counter) ¥ Geiger# o & A EHATE 74— HE7]A=
X-A BApMo] &x HPEF, &FvE EE Mylar 59 583 FS 53lo] o=
AR 7IA 2 AP AE7] ow Sol2nh A7 XA FAes of= 2 AR} A
FAgste] 97 HA F shuE @A ghrh o] #HA}; (photoelectron)

UAE 7= ol XA A olyAef o= kel = Ao At oA st
o] Apeleot v 2R ® FHAAE £ JhY 7A dAE O o] 23147

2% olUAE Rtk AolE A9 4T el

s
ru
Mo
off
2

WA X-AS HAEste U T stue HARdo]l Q1A (phosphor)ol &
b AAEE HREs ATehs

(scintillation counter) 2
o] 3t AHow o
Hu 7h7ko] FoIQlth JAF JHAFHo]l A7
(scintillator)ell ol®tt, 1 v5 o] =
°F 400 nm A= IS JHA= F A e FAIE =3 AR

x4

A XA FAel ofs) AAEH. AdAFTIE =3 A2 714

i
o

T
9
2
%0
i
)

i
L

I
S
2

2 1
o A4 AT AE 2 A7 ARe FASAR ST Soshn 7] WBo
= ugde] $EHa ASrHt JHAe Fo® 54 2 Ageld 41 A 7
QAF BAe] ouAel wa@tis Aol feEstEF AdolddE, AU

(stilbene), QFEEFAl (anthracene) ¥ EH#Y (terphenyl) ¥ £ B2 f7] 43
AREE L AL 7] HA AFAE NdE AFEEH I Qe ol nA KT HAL
S 9 AA AA FFdve o)dS MR vk AA AdFA e A o=

¥ld (p—terphenyl)e] EFol &oo] gt}

2
N
-

°x

Lo

2.3.3 Bt=x FEJI

us

IF= A A%7] (semiconductor detector)¥= + TH=E Ww F dvd, HEF—EF 1
2 #A&7] (Si(L1), lithium—drifted silicon detector) ®=+ =

a5
7] (Ge(Li), lithium—drifted germanium detector)g} &€t} @HF—EF #AE=7|= oF



ES 01208
A

1o WA

n-g o2 ¥

-
34

X

)
=

A A 5 F, X-

-

R

g, 24 ol
(intrinsic) <

-

0]
2R T

Y

wel AR TaE 5o

2016
=

I X-A

ok

B
Ny

ZO
ol

O

o)
!

o
oF

el

N

e

</

3
ol
B
s

o)
ZO

o p-9

T

ol

™

No

5

fvze)

A

du] FEH7|Z AddE 10

ol

3 EWA2AEH (FET)olt}

-3

&

N
Ny

H

4

=

=

Al

ot
o, 0.3 ARt #

9
yul

A A AR

PN
T

b ole A

.
R

]_

@ojn .

°

7

=

=

o A7le F59 BAe oy An

=

uﬂ%

—

A =2

s

A7 A s old A

%7)9} )

2ohEe i

A7} FoEw 2 ouAe] AR

B

ted =l

file)

olo

i Adell A

4

=

[¢)

(signa)+= SZE-S 10,000 v)7}A]
"ok 2 A3 10 VAR AVE e

EDX)2}al k),

[e)

.

A
H

<

=1
3L
o

=

]

7

Xl

k=]

7= 7] (energy-dispersive X-ray detector,

2.4

0l &&D|

JH
H0

b=

2.4.1

A 5o

S|
=

A
4 7] (discriminator) 7}

Al
2

=
=

—
file)

i
&

4
o

(pulse height

e

=

selector)

xr
I

JH
H0

b=
o

o |

-

R

7] (pulse height analyzer)



2016

ES 01208

al
= mﬁ o
_ | S
%%@mgl
SIS X o S A
Emﬂr.NJ71_w5Ao w ~d
Elafos% Aﬂu
.mlg W 5o WoE
a.,/ulﬂnm.g - ol LGS
mMoEWEHLmn o %%M = = =
o )0 = lo R Mo olo o < £3 ofn N gl 1S
mw 5 o N Mo = o ol o D 2 J 5
@v@ﬂyw » 2T mxﬂﬁ@yamﬂoi
o_b.zTJ.,uamxﬂ _zﬁmu Laﬂ;loi utﬁxﬂﬂﬂﬂﬂA
oo ® o= L mﬂHE = b s ~
iy A T~ O OnnoHQl < &oi] K N .
= X 7 2 £ = 2 qo7ﬂﬂ7a.
%Vmﬂ%mﬂm T — mﬁo4% mdu.%pﬂﬂﬂ%%
o o ™ FU = o N S i X j ~ A
L2 e o i pa 2o o % R % Ho il w 2 A
= s 9 ol Mo . o N Y T g X
G o~ © T ™ 5 % o ol < ® O o O — o N
glﬂﬁwoafﬂr M X DRC) R’ }ev](ﬂrhw?7
o mw R b = el I - < mm = MA Mo R OW =) w0 T -
@mux Vo= ﬁlom. eafézf.zl,/Léﬁaw.ua
EHW@% _P.,o,_ .mmoXEa.éme%ﬂ%AMﬂ
M%E.;%W Xx% aﬂﬂﬂﬂ)_/%@%ﬂ%?
~ [ JlLﬂ @) o}J Hl o
= © 2 o N B ) Z 3 = - X + 8 ClG MM
° &ﬂrﬂrﬂae @r%i Z X w o & L <
o S [l ha%aﬂ}omﬂ7lﬁar.ﬂk%
4mo¢.1z% F 3 s 17c9507}}ﬂ7
= 5 ﬂroﬁlﬂ ]Mt gﬁ%o&%u_a uA_ﬂ%oL_—o] oo
R R <G : A mmfm;oaa%@
i -~ 0 ) @] D ~ . ™ or
w_lﬁ > X e X wn Hﬁm ~ MMM ! L2 ML o XO J,UM m m Y =y ﬂ]ﬂ_ B o) Mﬁ_ w
snggﬂg aly = T O w%.wWH(mmMmoAﬂaﬁ&%
alkiﬂbuﬂﬁ w = = A ; ﬂrmgﬂ%.m?@@l%ﬁﬁ
pe ) Mo = @ _ A H e ~ = )| al o =R ol mﬁ Mo TN ol
= ~ = < 3 ) Ar X - = = N mm = b X% ML G
7 B° ® ! ‘m Uk = . T T zo =
: 3 & 4 BTy to b it
Ex%ﬂl, L AN 7}7140 ﬁo%%mn:
qu1a4ﬂ A s w ¥ ﬂAahEE&gg] 5 o
7 T W <« LT A = & o " ° rool N B N A}
54 o o = B 2 ﬂg_zﬂ>5ﬂ@dsﬂz
: L ~ = G }1d}o T
oV — o el eyl i o < ¢ X . o T W
dﬂﬂnﬁ To) — Hf_ﬁ‘._x_zrd_oa J;,I‘VIH HTE
Gl ) - B LJuPh%Eaﬁ_]srﬂ« —_
N o ﬂopﬂ%ycmEA@Angv
0 = — N
ﬂwmﬂhmafm%@@z;oﬂ
T 5o = 2 om o 2
O o g i
EX— o ™R ™
Uﬂ]%o‘mﬂ
ﬁﬁEOHTEU
m



.

ES 01208

7l (sample holder) F=¢1ol &% A W E =AUt B

2016

)

14 o]

-
R

]

=

s

bar, 1

°

A<

=

ol | A

)
=

b AR 9]
H)7h AAE T oA 2

gskaL, HelH

=
=

Al HZE7

.
a-

of| 2

o] W 54 A<

=z
Ea=

, Al& 7 (sample holder), HF
=

o= AEE Mylaryy A
(nondispersive instrument)$]

-AMoR ARE FR]

o
5

7
Jol At thE Ade] oux At

3k X

i
71 7]

Bl AH 7 HA] Al

EEDIENRE

s
=

o A7} 100 wj o)A

-

2.5.2 OHX 2&& J10|

7 Aol 7ol
FeAE
2.5.3 HiZAE Il
o 4 Al

7]

54 A9l mi= o}

ke
T

(absorption edge)

e



ES 01208 2016

of 9li ThE AL 54 A whz Slo] Utk F Ase) Aolsk Ame] F el wle
r e o1 #AE de

3.1 Tt E7el XRF 717178 th7] Alme] £4¢0 ARgET o71M = ZE A3

@ WA ARE AUA BAY VR 24T 9 395 35

3.2 294y F (spinner cup)ol A5E Ttk ZE AFHHE hr|gA Al 459

= QAL ot o s s Fiet)

3.3 A&7 € 29y H& EFo] (tray)d F&ste] ~2HEHS A=t}

3.4 7 Qarh FEE Adsks] AL oY W A BE ouA EF 23
& Agstel Zgalok s o AnEo] s WESE 3B Wel AuA W
7] o]}

Hel U St} ol 2@te] Aols mAFT

I
o
0
0x
HI

A
-1

7 AaEe 5AHA X-4 $EH] W] Ame AHEH tdehd 259
AX Z AUAZPH ARE PHFE 927t FAA & 5 o



ES 01208

2016

o

Gl

ol

Gl

A
iod

A4 (calibration

!

Z=(response function)”’}

1
=

o
S

coefficient) =< 7+

)0

N
Ny

T

B

7}FA] AL

g ARE

sol o

A%

(window)] Aot} 7, ARe] =7}

—
file)

B

&= "W (standardless method)©] 2}



