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 _. �@#!#/�2อ&#?!%�@!Bห# Eออ?�!� C  
N�EPอ�B2G�%์ค/@!O#O�#B� ห#EอคF� @� 

!?/อ"N@�%> `^^ a^^ b^^ 

 `. �@#ห@คN@ค/@!"N/��AN�@>�อ�!?/อ"N@�
O# N ห B% O%>$#�C/ ?!" F O/"ห%?��@#O#%#CP  
 O/"O�P2 (Gas Pycnometer)                         

 !?/อ"N@�%>                     `c^ aec c^^ 

 a. �@#!#/�2อ&!?/อ"N@�##?�"@�#$#�C 
ห#Eอ$#�C/?!"F#@��ิ2B�2์#CPR!N!Oอ�Q�O/?2 F N�EPอห@
�%B O%>อ�ค์'#>�อ&                

  !?/อ"N@�%> c^ ec _^^ 

 b. �@#!#/�2อ&O#NO%>หB% P "�@##AO(N%
หB%&@� (Thin Section) 

b._ P "/B$C0B%@/##�%@ 
b.` !#/�2อ&%?�1�>N%EQอหB% (Texture) 

N�EPอห@'#B!@��อ�O#Nห%?�O%>O#N#อ�   
                                           !?/อ"N@�%> `c^ aec c^^ 

 c. �@#/BNค#@>ห์!#/�2อ& B% (�(%D� ห#Eอ
!?/อ"N@�& %>NอC" N�E Pอห@�%B �อ�O#N ห#Eอ
2@#'#>�อ& ห#Eอ$@!F                 

 !?/อ"N@�%> `c^ aec c^^ 
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 d. คN@!#/�/BNค#@>ห์!?/อ"N@� O/"Nค#EPอ�!Eอ
/B#"@0@2!#์  ?�!NอR'%CQ 

   

 d._ Nค#EPอ�Nอ��N#"์ B�O�#�P#!BN!อ#์ 
(X-ray Diffractometer) N�EPอห@�%B �อ�O#N 
ห#Eอ2@#'#>�อ&                                 

!?/อ"N@�%> c^^ ec^ _,^^^ 

 d.` Nค#EPอ�/BNค#@>ห์$@!F O/"#?�2CNอO��์ 
(Micro - XRF)                        !?/อ"N@�%> `c^ aec c^^ 

 d.a Nค# E Pอ�� G N# C"# ์##@%2 ์�อ#์!
อB%�#@N# 2N'�P##!BN!อ#์ (Fourier Transform 

Infrared Spectrometer) N�EPอห@�%B �อ�O#N
O%>2@#อB%##C"์&@��%B               

!?/อ"N@�%> `c^ aec c^^ 

 d.b "N@" @� O/"�%Oอ��F%###2%์
อ B N% O�!#อ%O&&2 Nอ��#@  (SEM - WDs) 
�A%/% c #G'                                        

                                  !?/อ"N@�%> ec^ _,_`c _,c^^ 

 e. �@#ห@คN@ค/@!�@/2/N@� (Brightness) 

�อ�!?/อ"N@�& %>NอC" O%O/            

!?/อ"N@�%> _^^ _c^ `^^ 
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`. �@#/BNค#@>ห์!#/�2อ&!?/อ"N@�O#N ห#Eอ2B%O#N
N�EPอห@'#B!@� 

   

 _. �A!>"?% (S) 

`. ค/@!�EQ%�อ�O#Nห#Eอ2B%O#N (H2O-) 

a. Oค%N�C"! (Ca) 

b. Oค%N�C"!ออ�R� ์ (CaO) 
c. Oค%N�C"!ค@#์&อN%! (CaCO3)  

Q%O#N�%GออR#!์ 

d. Oค%N�C"!�%GออR# ์ (CaF2) Q%O#N
�%GออR#!์ 

e. Oค%N�C"!#?�2N!! (CaWO4) 

f. Oค%N�C"!ออ�R� ์ (CaO) Q%O#N"B'�?! 

g. Pค#!B�ออ�R� ์ (Cr2O3) 

_^. �?%N�อ#์R##ออ�R� ์ (SO3) Q%O#N"B'�?! 

__. �B%B�@ (SiO2) 

_`. �CN#C"!R ออ�R� ์ (CeO2) 

_a. N�อ#์PคN%C"!R ออ�R� ์ (ZrO2) 

_b.  C&F� (Sn) 

_c. !>�?P/ (Pb) 

_d. #อ�คA (Au) 

_e. #อ�O � (Cu) 

_f. #อN#C"!R ออ�R� ์ (ThO2) 

_g. #?�2N!%R##ออ�R� ์ (WO3) 

`^. O#%#@%?!N�%!อ�R� ์ (Ta2O5) 

`_. R#N#N%C"!R ออ�R� ์ (TiO2) 

``. R%PอN&C"!N�%!อ�R� ์ (Nb2O5)  

`^^ 

_^^ 

`c^ 

`c^ 
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`a. %QA#CP#/!อ"GNQ%O#N"B'�?! (H2O+) 

`b. O&N#C"! (Ba) 

`c. O&N#C"!�?%N�! (BaSO4) 

`d. �%/� (Sb) 

`e. �อ2�อ#?2 (P) 

`f. �อ2�อ#?2N�%!อ�R� ์ (P2O5) 

`g. O!�%CN�C"! (Mg) 

a^. O!��@%C2 (Mn) 

a_. O!��@%C2R ออ�R� ์ (MnO2) 

a`. "GN#N%C"!ออ�!อ�R� ์ (U3O8) 

aa. O##์NอB#์#ออ�R� ์#?Q�ห!  (RE2O3)  
ab. O##์NอB#์#ออ�R� ์#?Q�ห! #/!�?&   

      #อN#C"!R ออ�R� ์ (RE2O3+ThO2) 

ac. 2?��>2C (Zn) 

ad. 2@#ห%G (As) 

ae. Nห%O� (Fe) 

af. อ>%G!B%@ (Al2O3) Q%O#NRค"@R%!์ 

ag. อB!N##C"!ออ�R� ์ (Y2O3) 

`^^ 

`c^ 

a^^ 

`c^ 

`c^ 

`c^ 

`^^ 
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a. �@#/BNค#@>ห์!#/�2อ&!?/อ"N@�หB%  B% ##@"  
N�EPอห@'#B!@� 

   

 _. ค/@!�EQ% (H2O-) 

`. Oค%N�C"!ออ�R� ์ (CaO) 

a. �?%N�อ#์R##ออ�R� ์ (SO3) 

b. �B%B�@ (SiO2) 

c. P�N C"!ออ�R� ์ (Na2O) 

d. R#N#N%C"!R ออ�R� ์ (TiO2) 

_^^ 

`c^ 

`^^ 

`c^ 

`^^ 

`^^ 

_c^ 

aec 

a^^ 

aec 

a^^ 
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e. P�O#2N�C"!ออ�R� ์ (K2O) 

f. �อ2�อ#?2N�%!อ�R� ์ (P2O5) 

g. N�#์#?2ออ�R� ์ (FeO) 

_^. N�#์#B�ออ�R� ์ (Fe2O3) 

__. O!�%CN�C"!ออ�R� ์ (MgO) 

_`. O!��@%C2ออ�R� ์ (MnO) 

_a. 2N/%#CPห@"R'ห%?��@#N(@ (LOI) 

_b. อ>%G!B%@ (Al2O3) 

`^^ 

`^^ 

`^^ 

`^^ 

`^^ 

`^^ 

_c^ 

`c^ 

a^^ 

a^^ 

a^^ 

a^^ 

a^^ 

a^^ 

``c 
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b. �@#/BNค#@>ห์!#/�2อ&!?/อ"N@�O#N หB%  B% 
##@" N�EPอห@$@!F'#B!@�%Oอ" 

   

 _. Oค N!C"! (Cd) 

`. Pค&อ%!์ (Co) 

a. Pค#N!C"! (Cr) 

b. N�B% (Ag) 

c. %B�N�B% (Ni) 

d. &B2!?# (Bi) 

e. N&#B%N%C"! (Be) 

f. O&N#C"! (Ba) 

g. P&#อ% (B) 

_^. P!%B& C%?! (Mo) 

__. #G&BN C"! (Rb) 

_`. %BN#C"! (Li) 

_a. /@N%N C"! (V) 

_b. 2!#อ%N�C"! (Sr) 

_c. 2?��>2C (Zn) 

_d. อ>%G!BN%C"! (Al) 

`c^ 

`^^ 

`c^ 

`c^ 
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`^^ 

`^^ 
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`^^ 

`^^ 

`c^ 
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c. �@#/BNค#@>ห์!#/�2อ&!?/อ"N@� B% O%>
!>�อ%$@#%QA 

   

 _. '#B!@�$@!F Al, Ca, Fe*, K, Mg, Mn, 

Na, Ti  O / "/ B $ C  Aqua regia/ICP-OES ห#E อ 
USEPA method 3050B/ICP-OES ห#Eอ/B$CอEP%
#CP�อ�/BNค#@>ห์O%>!#/�2อ&##?�"@�#$#�C
NหO%�อ& (ห%N/" mg/kg) d^^ g^^ - 

 `. '# B!@�$@! F As, Ba, Be, Bi, Cd, Co, 

Cr, Cu, Li, Mo, Ni, Pb, Sb, Se, Sr, V, Zn 

 O/"/ B$ C  Aqua regia/ICP-OES ห# Eอ USEPA 

method 3050B/ICP-OES ห#Eอ /B$CอE P%#C P�อ�
/BNค#@>ห์O%>!#/�2อ&##?�"@�#$#�CNหO%�อ& 
(ห%N/" mg/kg) ec^ _,_`c - 

 a. '#B!@�$@!F Al, As, Ba, Be, Bi, Ca, Cd, 

Co, Cr, Cu, Fe*, K, Li, Mo, Mg, Mn, Na, Ni, 

Pb, Sb, Se, Sr, Ti, V, Zn  O /"/ B $ C  Aqua regia 

/ICP-OES ห#Eอ USEPA method 3050B/ICP-OES 

ห#Eอ / B$ Cอ E P%#C P�อ�/BNค#@>ห์O%>!#/�2อ&
##?�"@�#$#�CNหO%�อ& (ห%N/" mg/kg) _,`c^ _,fec - 

d. �@#/BNค#@>ห์!#/�2อ&!?/อ"N@�!?/อ"N@�%QA(B/ B%    

 _. '# B!@�$@!F Al, Ca, Cd, Co, Cr, Cu, 

Fe, K, Mg, Mn, Ni, Na, Pb, Zn  O / " / B $C  
USEPA method 200.7/ICP-OES ห#Eอ /B$CอEP%
#CP�อ�/BNค#@>ห์O%>!#/�2อ&##?�"@�#$#�C
NหO%�อ& (ห%N/" mg/L) d^^ g^^ - 
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 `. '#B!@�$@!F As  O/"/B$C USEPA method 

3113B/GF-AAS ห#Eอ /B$ CอE P%#C P�อ�/BNค#@>ห์
O%>!#/�2อ&##?�"@�#$#�CNหO%�อ& (ห%N/" 
µg/L) `c^ aec - 

 a. '#B!@�$@!F Se  O/"/B$C USEPA method 

3113B/GF-AAS ห#Eอ /B$ CอE P%#C P�อ�/BNค#@>ห์
O%>!#/�2อ&##?�"@�#$#�CNหO%�อ& (ห%N/" 
µg/L) `c^ aec - 

e. �@#O'%#@"�@%(%�@#/BNค#@>ห์ N'็% @1@อ?��$1  
�&?&%> _^^ _^^ _^^ 

 

 

ห!@"Nห!F : _. * ห!@""D� ห%N/"#CP/BNค#@>ห์N'็%N'อ#์N�O%!์ (%) 
`. %A ?&#CP c - d หOอ�'�B&?!B�@#QหO&#B�@#N��@>ห%N/"�@% @"Q%�#!##?�"@�#$#�C ห%N/"�@%#CP!C&?%#D�

�Oอ!�%�ค/@!#N/!!Eอ#@�/B�@�@##>ห/N@��#!##?�"@�#$#�C O%>%B2B! ห#Eอ%?�0D�1@  
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