
                  

 

 

 

 

 

 

 

 

 

 

 

 

ภาคผ�วก 3 
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NอกสารO� ท่ี 3-1 
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NอกสารO� ท่ี 3-3 
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NอกสารO� ท่ี 3-5 
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NอกสารO� ท่ี 3-6 
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NอกสารO� ท่ี 3-7 
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NอกสารO� ท่ี 3-8 
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!1>ก@0ค�>ก11/ก@1.>ง่O/ ลĀอ/O/ÿง�@!> 
� ? ท?่ ๒^  (พ.0. ๒_^๗) 

N1?่อง กํ@/� /@!1ฐ@�ค@�.@พอ@ก@0Q� 110@ก@0P 0ท?่/R! 

 

 

 

อ@0?$อํ@!@�!@#ค/@#Q!#@!%@ a` Oล>#@!%@ ab O3ÿ� %>%@�"?��?!>2ÿ�N2%>#Oล>
%?�1@คB�"@ 2>N�O/ ลĀอ#O3ÿ��@!>  .0. `cac อ?!N#! %>%@�"?��?!>�?N#?"�"?��?!>"@�#%>�@%
N�?N$/�?"�@%�@ํ�? 2>� >Oล>N2%?"@ �อ�"Bคคล �@N�#@!%@ `a #%>�อ"�?"#@!%@ ac #@!%@ b` 

#@!%@ c^ Oล>#@!%@ c_ �อ�%?� %%#!C�O3ÿ�%@�อ@�@�?�%R�$"?��?!>Q3Ā�%>�ํ@R ĀP $อ@0?$
อํ@!@�!@#"�"?��?!>O3ÿ���3#@$ ค�>�%%#�@%2>N�O/ ลĀอ#O3ÿ��@!> �@�R Ā#?#!>Q!ค%@/�@%#%>�B#
ค%?O��?N `/`cb_ N#ANอ/?!�?N `b �B#"@ ?!  `cb_ Q3Ā#%?"#%B�O�ĀR�#@!%�@!คB�"@ อ@�@0Q!
"%%$@�@0P $�?N/R#   ?�!ÿอR#!?O 

�Āอ _ Q3Ā$�Nล>�ค/@#Q! (b) �อ��Āอ ` O3ÿ�#%>�@0ค�>�%%#�@%2>N�O/ ลĀอ#O3ÿ��@!> 
�"?"�?N _^ ( .0. `ca`) ออ�!@#ค/@#Q! %>%@�"?��?!>2ÿ�N2%>#Oล>%?�1@คB�"@ 2>N�O/ ลĀอ#
O3ÿ��@!>  .0. `cac N%ANอ� �@ํ3! #@!%�@!คB�"@ อ@�@0Q!"%%$@�@0P $�?N/R# Oล>Q3ĀQ�Āค/@#
!ÿอR#!?OO�! 

�(b) คÿ@N�ล?N$�อ��ā@��?ลN!อ%R ออ�R�  Q!N/ล@ `b �?N/P#� �>!Āอ�R#ÿN�>! ^._`  

2ÿ/!Q!ลĀ@!2ÿ/! 3%AอR#ÿN�>! ^.a^ #>ลล>�%?#!ÿอลC�"@0�N#!% Oล>คÿ@#?��>#Nล�ค�>!  (Arithmetic 

Mean) Q!N/ล@ _ # �>!Āอ�R#ÿN�>! .̂^b 2ÿ/!Q!ลĀ@!2ÿ/! 3%AอR#ÿN�>! ^._^ #>ลล>�%?#!ÿอลC�"@0�N#!%� 
�Āอ ` Q3Ā$�Nล>�ค/@#Q! (`) Oล> (a) �อ��Āอ b O3ÿ�#%>�@0ค�>�%%#�@%2>N�O/ ลĀอ#

O3ÿ��@!> �"?"�?N _^ ( .0. `ca`) ออ�!@#ค/@#Q! %>%@�"?��?!>2ÿ�N2%>#Oล>%?�1@คB�"@ 
2>N�O/ ลĀอ#O3ÿ��@!>  .0. `cac N%ANอ� �ํ@3! #@!%�@!คB�"@ อ@�@0Q!"%%$@�@0P $�?N/R#  

Oล>Q3ĀQ�Āค/@#!ÿอR#!?OO�! 

 

 

 

 



- ` - 

 

�(`) คÿ@N�ล?N$�อ��B!ล>ออ��!@ R#ÿN�>! _^ R#ค%อ! Q!N/ล@ `b �?N/P#� �>!Āอ�
R#ÿN�>! ^._` #>ลล>�%?#!ÿอลC�"@0�N#!%   Oล>คÿ@#?��>#Nล�ค�>!  (Arithmetic Mean) Q!N/ล@ _ #  
�>!Āอ�R#ÿN�>! ^.^c #>ลล>�%?#!ÿอลC�"@0�N#!% 

 (a) คÿ@N�ล?N$�อ��B!ล>ออ�%/#3%Aอ�B!ล>ออ��!@ R#ÿN�>! _^^ R#ค%อ! Q!N/ล@ 
`b �?N/P#� �>!Āอ�R#ÿN�>! ^.aa #>ลล>�%?#!ÿอลC�"@0�N#!%  Oล>คÿ@#?��>#Nล�ค�>! (Arithmetic 

Mean) Q!N/ล@ _ # �>!Āอ�R#ÿN�>! ^._^ #>ลล>�%?#!ÿอลC�"@0�N#!%� 
 

           #%>�@0  � /?!�?N  a  2>�3@ค#  .0. `cb_ 

 

               (ล�!@#) �าตุ/นต  �า.แส� 
                                                                             (!@$�@!B%!!  �@$O2�) 
                                                                                 %อ�!@$�%?�#!!%? 
                                                       #�>"?!>3!Ā@�?N#%> @!ค�>�%%#�@%2>N�O/ ลĀอ#O3ÿ��@!> 
 

%@��>��@!BN"�1@ �"?"#%>�@0�?N/R# Nลÿ# _`_ !อ! >N01 _^b � /?!�?N `` �?!$@$! `cb_ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 3%Ā@   _f 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

'1>�@0�1>#1/�#1?พ0@�1$11/�@!>O3>2>P�O/ 3Āอ/ 

N1APอ�   �ํ@3% /@!1�@%ค/&คB/1> ?&N2?0�O3>ค/@/2?P%2>N#Aอ%�@��@1#ํ@N3/Aอ�3>% 
 

 

P 0#?PR Ā/?�@1'�>1C'1>&&1@��@1P 0Q3Ā/?�@1�? !?Q��1>#1/�#1?พ0@�1$11/�@!>O3>
2>P�O/ 3Āอ/�@Q%/@  O3>Q3ĀPอ%.@1�>��อ��1>#1/�/>#0@0@2!1  N#คP%P30?O3>2>P�O/ 3Āอ/  Q%2ÿ/%#?P
N�?P0/�Āอ��?&พ1>1@�&?��?!>2ÿ�N21>/O3>1?�1@คB�.@พ2>P�O/ 3Āอ/O3ÿ��@!>  พ.0.  `cac  R'N'%�อ�
�1>#1/�#1?พ0@�1$11/�@!>O3>2>P�O/ 3Āอ/  �@�N3O%2/ค/1O�ĀR�'1?&'1B�'1>�@0�1>#1/�/>#0@0@2!1  
N#คP%P30?O3>2>P�O/ 3Āอ/  N1APอ�  �ํ@3% /@!1�@%ค/&คB/1> ?&N2?0�O3>ค/@/2?P%2>N#Aอ%�@��@1#ํ@
N3/Aอ�3>% 

อ@0?0อํ@%@�!@/ค/@/Q%/@!1@   cc  O3ÿ�พ1>1@�&?��?!>2ÿ�N21>/O3>1?�1@คB�.@พ
2>P�O/ 3Āอ/O3ÿ��@!>  พ.0.  `cac  O�ĀR�P 0/@!1@  __b  O3ÿ�พ1>1@��21�?�@O�ĀR�&#&?��?!> 
Q3Ā2อ ค3Āอ��?&�@1Pอ%อํ@%@�3%Ā@#?P�อ�2ÿ/%1@��@1  Q3ĀN'%R'!@/พ1>1@�&?��?!>'1?&'1B�  

�1>#1/�  #&/�  �1/  พ.0.  `cbc  พ.0.  `cbc  อ?%N'%พ1>1@�&?��?!>#?P/?&#&?��?!>&@�'1>�@1
N�?P0/�?&�@1�ํ@�? 2>#$>O3>N21?.@พ�อ�&Bคค3  �@P�/@!1@  `g  '1>�อ&�?&/@!1@  ac  /@!1@  bf  

/@!1@  c^  O3>/@!1@  c_  �อ�1?�$11/%C�O3ÿ�1@�อ@�@�?�1R#0&?��?!>Q3Ā�1>#ํ@R Ā  P 0อ@0?0
อํ@%@�!@/&#&?��?!>O3ÿ���3/@0  1?�/%!1?/ÿ@�@1�1>#1/�#1?พ0@�1$11/�@!>O3>2>P�O/ 3Āอ/   

P 0คํ@O%>%ํ@�อ�ค�>�11/�@1ค/&คB//3พ>1  O3>P 0ค/@/N3O%�อ&�อ�ค�>�11/�@12>P�O/ 3Āอ/
O3ÿ��@!>  �@�ออ�'1>�@0R/Ā   ?�!ÿอR'%?Q 

�Ā/ _ Q3Ā"�N%>�'#>�@0�#>##/�/>#"@0@2!#  N#คP%P%"?O%>2>P�O/ %Ā/!  N#AP/�  �ํ@3% 
!@!#ฐ@%ค/&คB!#> ?&N2?"�O%>ค/@!2?P%2>N#A/%�@��@##ํ@N3!A/�3>%  %�/?%#?P  `a  �$0�>�@"%  

�.0.  `cag 

�Ā/ ` Q%'#>�@0%?Q 
��@##ํ@N3!A/�3>%�  3!@"ค/@!/ÿ@  �@#'#>�/&�>��@##>N&> O%>"ÿ/"3>%  !@!�ฎ3!@"/ÿ@ Ā/"O#ÿ

3#A/�@#'#>�/&�>��@#P#��@%N�?P"/�?&�@#P!ÿ  &   3#A/"ÿ/"3>%  !@!�ฎ3!@"/ÿ@ Ā/"P#��@% 



 3%Ā@   _g 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

�คÿ@#> ?&N2?"�2C�2B �  3!@"ค/@!/ÿ@  คÿ@#> ?&N2?"�2C�2B #?PN�> �@Q%Q%��>Q ��>3%@P�#>3/ÿ@�
�@#!#/�/? #> ?&N2?"�  P "!?3%ÿ/"N'%N �>N&%N/  3#A/  dB  (A) 

�คÿ@#> ?&N2?"�N�%?P"  f  �?P/P!��  3!@"ค/@!/ÿ@  คÿ@#> ?&N2?"�ค�#?P#?P!?�%?��@%N#?"&N#ÿ@#> ?&N2?"�
#?PN�> �@Q%�#>�  !?#> ?&N2?"�N'%?P"%O'%�!@!N/%@Q%�ÿ/�  f  �?P/P!�  (f  hours  A-weighted  Euivalent  

Continuous  Sound  Level)  �@P�N#?"�P ""ÿ//ÿ@  Leq  f  hr  P "!?3%ÿ/"N'%N �>N&%N/  3#A/  dB  (A) 

�คÿ@#> ?&N2?"�N�%?P"  `b  �?P/P!��  3!@"ค/@!/ÿ@  คÿ@#> ?&N2?"�ค�#?P#?P!?�%?��@%N#?"&N#ÿ@
#> ?&N2?"�#?PN�> �@Q%�#>�  �@P�!?#> ?&N2?"�N'%?P"%O'%�!@!N/%@Q%�ÿ/�  `b  �?P/P!�  (`b  hours  A - 

weighted  Equivalent  Continuous  Sound  Level)  �@P�N#?"�P ""ÿ//ÿ@  Leq  `b  hr  P "!?3%ÿ/"N'% 

N �>N&%N/  3#A/  dB  (A) 

�!@!##> ?&N2?"��  3!@"ค/@!/ÿ@  Nค#AP/�/? #> ?&N2?"�!@!!@!#ฐ@%  �&?&#?P  dc_,  �&?&#?P  f^b  

3#A/�&?&#?P  d_de`  �/�ค�>�##!@$>�@##>3/ÿ@�'#>N#0  /ÿ@ Ā/"N#ค%>คR��@  �@P�N#?"�P ""ÿ//ÿ@   
R/  /?  �?  (International  Electrotechnical  Commission,  IEC)  3#A/Nค#AP/�/? #> ?&N2?"�/AP%#?PN#?"&N#ÿ@
!@!#ฐ@%  �&?&#?P  d_de` 

�!@!#ค/@!2?P%2>N#A/%�  3!@"ค/@!/ÿ@  Nค#AP/�/? ค/@!2?P%2>N#A/%!@!!@!#ฐ@%/�ค�@#
#>3/ÿ@�'#>N#0  /ÿ@ Ā/"!@!#ฐ@%  (International  Organization  for  Standardization)  #?P  ISO  bfdd 

�Ā/ a Q3Ā�ํ@3% !@!#ฐ@%ค/&คB!#> ?&N2?"��@��@##ํ@N3!A/�3>%R/Ā   ?�!ÿ/R'%?Q 
(_) คÿ@#> ?&N2?"�2C�2B   R!ÿN�>%  __c  N �>N&%N/ 

(`) คÿ@#> ?&N2?"�N�%?P"  f  �?P/P!�  R!ÿN�>%  ec  N �>N&%N/ 

(a) คÿ@#> ?&N2?"�N�%?P"  `b  �?P/P!�  R!ÿN�>%  e^  N �>N&%N/ 

�Ā/ b �@#!#/�/? #> ?&N2?"��@��@##ํ@N3!A/�3>%  Q3Ā#ํ@!@!�?Q%!/%   ?�!ÿ/R'%?Q 
(_) �@#!#/�/? คÿ@#> ?&N2?"�2C�2B   Q3ĀQ�Ā!@!##> ?&N2?"�!#/�/? #> ?&N2?"�N'%คÿ@  SPL  

(Sound  Pressure  Level)  Q%��>#>N&> 3>% 

(`) �@#!#/�/? คÿ@#> ?&N�%?P"  f  �?P/P!�  Q3ĀQ�Ā!@!##> ?&N2?"�!#/�/? #> ?&N2?"� 

/"ÿ@�!ÿ/N%AP/�!%/ N/%@  f  �?P/P!�  #?P!?�@#P!ÿ  &   O%>"ÿ/"3>% 

(a) �@#!#/�/? คÿ@#> ?&N2?"�N�%?P"  `b  �?P/P!�  Q3ĀQ�Ā!@!##> ?&N2?"�!#/�/? #> ?&N2?"�
/"ÿ@�!ÿ/N%AP/�!%/ N/%@  `b  �?P/P!�Q  N 



 3%Ā@   `^ 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

(b) �@#!?Q�R!Pค#P�%�/�!@!##> ?&N2?"�Q3Ā!?Q�Q%&#>N/��/&�/�N�!'#>#@%&?!#3#A/
N�!'#>�/&�@#  3#A/�/& Ā@%%/��/�N�!�?%�%  (Buffer  Zone)  O%>Q%N�!#?P!?�@##Ā/�N#?"%  !@!/>$?�@#
#?P/�ค�@##>3/ÿ@�'#>N#0   /ÿ@ Ā/"!@!#ฐ@%   ( International  Organization  for  Standardization)  

�ํ@3% R/Ā!@!  ISO  Recommendation  R  _ggd  �@P�!?#@"%>N/?" !@!#?P�ํ@3% R/ĀQ% @ค(%/�  _  

#Ā@"'#>�@0%?Q 
�Ā/ c �@#คํ@%/�คÿ@#> ?&N2?"��>!Ā/�N'%R'!@!/>$?�@##?P/�ค�@##>3/ÿ@�'#>N#0  /ÿ@ Ā/"

!@!#ฐ@%  (International  Organization  for  Standardization)  �ํ@3%   �@P�!?#@"%>N/?" !@!#?P�ํ@3% R/Ā
Q% @ค(%/�  `  #Ā@"'#>�@0%?Q 

�Ā/ d Q3Ā�ํ@3% !@!#ฐ@%ค/@!2?P%2>N#A/%�@��@##ํ@N3!A/�3>%R/Ā   ?�!ÿ/R'%?Q 
(_) ค/@!"?P  _  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  b.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��?  

R!ÿN�>%  ^.ec  !>%%>N!!# 

(`) ค/@!"?P  `  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  g.b  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.ec  !>%%>N!!# 

(a) ค/@!"?P  a  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.de  !>%%>N!!# 

(b) ค/@!"?P  b  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.c_  !>%%>N!!# 

(c) ค/@!"?P  c  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.b^  !>%%>N!!# 

(d) ค/@!"?P  d  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.ab  !>%%>N!!# 

(e) ค/@!"?P  e  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`g  !>%%>N!!# 

(f) ค/@!"?P  f  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`c  !>%%>N!!# 

(g) ค/@!"?P  g  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`a  !>%%>N!!# 



 3%Ā@   `_ 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

(_^) ค/@!"?P  _^  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(__) ค/@!"?P  __  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _a.f  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_`) ค/@!"?P  _`  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _c._  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_a) ค/@!"?P  _a  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _d.a  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_b) ค/@!"?P  _b  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _e.d  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_c) ค/@!"?P  _c  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  _f.f  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_d) ค/@!"?P  _d  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `^._  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_e) ค/@!"?P  _e  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `_.b  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_f) ค/@!"?P  _f  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  ``.d  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(_g) ค/@!"?P  _g  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `a.g  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`^) ค/@!"?P  `^  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `c._  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`_) ค/@!"?P  `_  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `d.b  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(``) ค/@!"?P  `  ̀ N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `e.d  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 



 3%Ā@   `` 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

(`a) ค/@!"?P  `a  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  `f.g  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`b) ค/@!"?P  `b  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  a^.`  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`c) ค/@!"?P  `c  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  a_.b  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`d) ค/@!"?P  `d  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  a`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`e) ค/@!"?P  `e  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  aa.g  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`f) ค/@!"?P  `f  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  ac.`  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(`g) ค/@!"?P  `g  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  ad.b  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(a^) ค/@!"?P  a^  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  ae.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(a_) ค/@!"?P  a_  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  ag.^  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(a`) ค/@!"?P  a  ̀ N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  b^.`  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(aa) ค/@!"?P  aa  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  b_.c  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(ab) ค/@!"?P  ab  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  b`.e  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(ac) ค/@!"?P  ac  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  bb.^  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 



 3%Ā@   `a 

N3ÿ/   _``   !อ%#?P   _`c   � 1@��>��@%BN&�1@ `g   $?%/@ค/   `cbf 
 

 

 

(ad) ค/@!"?P  ad  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  bc.`  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(ae) ค/@!"?P  ae  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  bd.c  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(af) ค/@!"?P  af  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  be.f  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(ag) ค/@!"?P  ag  N0>#!�  ค/@!N#O/�/�/%B @คR!ÿN�>%  bg.^  !>%%>N!!#!ÿ//>%@#?  O%>�@#��? 
R!ÿN�>%  ^.`^  !>%%>N!!# 

(b^) ค/@!"?P!?Q�O!ÿ  b^  N0>#!��@Q%R'  ค/@!N#O/�/�/%B @คR!ÿN�>%  c^.f  !>%%>N!!#!ÿ//>%@#?  
O%>�@#��? R!ÿN�>%  ^.`^  !>%%>N!!# 

�Ā/ e �@#!#/�/? #> ?&ค/@!2?P%2>N#A/%�@��@##ํ@N3!A/�3>%Q3Ā#ํ@Q%&#>N/��/&�/� 

N�!'#>#@%&?!#  3#A/N�!'#>�/&�@#  3#A/�/& Ā@%%/��/�N�!�?%�%  (Buffer  Zone)  P "Q�Ā!@!#
ค/@!2?P%2>N#A/%!@!!@!#ฐ@%/�ค�@##>3/ÿ@�'#>N#0  /ÿ@ Ā/"!@!#ฐ@%  (International  Organization  

for  Standardization)  #?P  ISO  bfdd  P "�@#!#/�/? ค/@!2?P%2>N#A/%Q3ĀN'%R'!@!!@!#ฐ@%  DIN  

b_c^  �@P�!?#@"%>N/?" !@!#?P�ํ@3% R/ĀQ% @ค(%/�  a  #Ā@"'#>�@0%?Q 
�Ā/ f '#>�@0%?QQ3ĀQ�Ā&?�ค?&%?&!?Q�O!ÿ/?%"? �@�/?%#?P'#>�@0Q%#@��>��@%BN&�1@N'%!Ā%R' 

 

'1>�@0  �  /?%#?P  e  พ20�>�@0%  พ.0.  `cbf 

0�0B#$  !>0>Rพ1?� 

1?�/%!1?/ÿ@�@1�1>#1/�#1?พ0@�1$11/�@!>O3>2>P�O/ 3Āอ/ 



 @ค(%/� _ 

#Ā@" 

'#>�@0�#>##/�##?�"@�#$##!�@!>Oล>.>N�O/ ลĀอ! 

N#ANอ� �ํ@/% !@!#ฐ@%ค/&คB!#> ?&N.?"�Oล>ค/@!.?N%.>N#Aอ%�@��@##@ํN/!Aอ�/>% 

       

 

/>$?�@#!#/�/? #> ?&N.?"� 
_. �@#/? #> ?&N.?"�&#>N/� @"%อ�อ@ค@# (Outdoor Measurement) 

�@#!> !?O�R!Pค#P�%�อ�!@!##> ?&N.?"�ค/#/ÿ@��@��ํ@O�� .>N�'ลC�.#Ā@�/#Aอ/?. B 
#?N#ํ@Q/ĀN�> �@#.>#Āอ%N.?"�อ"ÿ@�%Āอ" a.c N!!# Oล>.C��@��AO% _.` � _.c N!!# 

`. �@#!#/�/? #> ?&N.?"�&#>N/� @"Q%อ@ค@# (Indoor Measurement) 

�@#!> !?O�R!Pค#P�%�อ�!@!##> ?&N.?"�ค/#/ÿ@��@��ํ@O��อ"ÿ@�%Āอ" _ N!!# Oล> 
'#>!@� _.c N!!# �@�/%Ā@!ÿ@� Oล>Q/Ā.C��@��AO% _.` � _.c N!!# 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 @ค(%/� ` 

#Ā@" 

'#>�@0�#>##/�##?�"@�#$##!�@!>Oล>.>N�O/ ลĀอ! 

N#ANอ� �ํ@/% !@!#ฐ@%ค/&คB!#> ?&N.?"�Oล>ค/@!.?N%.>N#Aอ%�@��@##@ํN/!Aอ�/>% 

 

 

�@#คํ@%/�คÿ@#> ?&N.?"�N�ล?N" (Equivalent Sound Level,Leq)    

.@!@#"คํ@%/�R Ā!@!.!�@# 
                                                         n      

                          Leq  =  _^ log      _    ∑fi _^ 
^._ 

LAi 

                                                 _^^  i=_  

 

N!ANอ    LAi   =  คÿ@#> ?&N.?"�Q%/%ÿ/"N �>N&ลNอ  Q%�ÿ/�N/ล@#?N  i    
                      fi    =  �ÿ/�N/ล@#?N#ํ@�@#!#/�/? #> ?&N.?"��ÿ/�#?N  i ค> N'%#Āอ"ล>    
                                �อ�N/ล@#?N#@ํ�@#!#/�/? #?O�/!  

                                  =  (ti    x _^^)/T      

P "#?N  ti      =  �ÿ/�N/ล@#?N#ํ@�@#!#/�/? #?N  i ค> N'%�?N/P!�   
                      T     =  �ÿ/�N/ล@#?N#ํ@�@#!#/�/? #?O�/!  = ∑ti 

  N!ANอ/@คÿ@#> ?&N.?"�N�ล?N"#B��?N/P!�R Ā �>/@คÿ@#> ?&N.?"�N�ล?N"Q%�ÿ/�N/ล@ T �?N/P!� 
�@N�.@!@#"คํ@%/�R Ā�@�.!�@# 
                                                         n 

                       Leq(T)      = _^ log     _   ∑  _^ 
^._

 Leqi 

                                                    T   i =_        

             

P "#?N Leq(T)       =  คÿ@#> ?&N.?"�!ÿอN%ANอ�Q%�ÿ/�N/ล@  T �?N/P!�       
                            Leqi               =  คÿ@N�ล?N"#> ?&N.?"�!ÿอN%ANอ�  _ �?N/P!� Q%�?N/P!�#?N  i   
             

 

 

 

 

 



- ` - 

  

Q%�#�?#?N T        =  `b �?N/P!� 
                                                           n 

                       Leq(`b)          = _^ log    _    ∑  _^ 
^._

 Leqi 

                                                                                 `b  i=_ 

 

 

  Q%�#�?#?N T   =  ๘  �?N/P!� 
                                                          n 

                        Leq (๘)  = _^ log       _   ∑   _^^._ 
Leqi 

                                                     ๘   i =_    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 @ค(%/� a 

#Ā@" 

'#>�@0�#>##/�##?�"@�#$##!�@!>Oล>.>N�O/ ลĀอ! 

N#ANอ� �ํ@/% !@!#ฐ@%ค/&คB!#> ?&N.?"�Oล>ค/@!.?N%.>N#Aอ%�@��@##@ํN/!Aอ�/>% 

 

 

/>$?�@#!#/�/? ค/@!.?N%.>N#Aอ% (DIN b_c^) 

_. �@#!> !?O�/?//? ค/@!.?N%.>N#Aอ%&%�AO% >% Q/ĀQ�ĀอB'�#�/#Aอ/?. BอAN%Q !@#@ํ
�@# 

"@ /#Aอ!> !?O�/?//? ค/@!.?N%.>N#Aอ%Q/Ā!?N%ค� P "!Āอ�#@ํQ/Ā/?//? ค/@!.?N%.>N#Aอ%R!ÿ.@!@#"�"?&
NคลANอ%R//�@�!ํ@O/%ÿ�#?N!> !?O�Q%��>#?N#@ํ�@#!#/�/? R Ā 

`. �@#!> !?O�/?//? ค/@!.?N%.>N#Aอ%&%ฐ@%คอ%�#?! Ā@%%อ�.>N��ÿอ.#Ā@� Q/Ā#ํ@�@# 
!#/�/? #?N&#>N/�ฐ@%คอ%�#?!#?Nอ"Cÿ#> ?&N ?"/�?&�AO% >% /#Aอฐ@%คอ%�#?!#?N!?ค/@!.C��@��AO% >%
R!ÿN�>% ^.c N!!#  P "Q/Ā#ํ@�@#"@ /#Aอ!> !?O�/?//? ค/@!.?N%.>N#Aอ%Q/Ā!?N%ค� 
 

 

 

 

 

 

 

 

 

 @ค(%/�#Ā@"N/!Aอ�/sin 
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ª:3°<»§g3°::¡°<: 8Ëß·«¥jâÕ¡·Ààß#<µ8
©+4+39Ë ¯ (æ.». Ú1ÛÞ)

ÕÕ°µ<¡§«<¡>Ãæ:3:<#+4bb4µ8 àß! :8¡·j3:4°&<§ÿg¿<æ 8Ëß·«¥jâÕ¡·Ààß#<µ8
æ.». Ú1Û1

!:ïËÕß °=ÀÃ¥¡<µ:><Ã§ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=º8«¥8Ã

Õ<»4¬Õ=Ã<®µ<¡§«<¡>Ã¡<µ:< ÛÚ (Ò) ·Ààßæ:3:<#+4bb4µ8 àß! :8¡·j3:4°&<§ÿg¿<æ
 8Ëß·«¥jâÕ¡·Ààß#<µ8 æ.». Ú1Û1 §g3°::¡°<: 8Ëß·«¥jâÕ¡·Ààß#<µ8ª:3°<»°=ÀÃ¥
¡<µ:><Ã§ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=º8«¥8Ã 0«â¥4ßµàÕ0ªÃ9È

À¡«¥ Ò
+334Ë«0ª

¢âÕ Ò >Ãª:3°<»Ã9È
ç·ÀjàßÃÈ=º8«¥8Ãé  À¡<¬"÷ß ·¡àÃÈ= j=§jÕß ÀÃÕß +÷ß 33!j <+ Õà<ß!°Á+

ÃÈ= ·j3·ÀjàßÃÈ= </<:g3ÕïËÃÊ 39ËÕ¬yà¿<¬>ÃºïÃ·ºàÃ¥8Ã ´÷ËßÀ¡<¬§«<¡:«¡"÷ß·ÀjàßÃÈ=
 </<:g339ËÕ¬yà¿<¬>ÃºïÃ·ºàÃ¥8Ã+Ã!°<3¥â«¬ ·µà0¡à:«¡"÷ßÃÈ=+<¥<j ·j3>Ã°:g939Ë·ÀjàßÃÈ=
Ã4ÈÃÕ¬yàµ8¥°4+33!j>ÀâÀ¡<¬§«<¡"÷ß·ÀjàßÃÈ=39ËÕ¬yà¿<¬>Ãª<°·¡àÃÈ=À:ïÕª<°33!j <+

ª<°·¡àÃÈ=·j3ª<°33!j <+>Àâ"ïÕ·Ã«!¢µµ<¡39Ë°:¡!®â<3à<°=ÀÃ¥
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À¡«¥ Ú
ª:3!¿3·j3¡<µ:><Ã§ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=º8«¥8Ã

¢âÕ Ú >Àâ·+àß·ÀjàßÃÈ=º8«¥8ÃÕÕ°!ªìÃ 1 ª:3!¿3§ïÕ ·ÀjàßÃÈ=ª:3!¿339Ë Ò ·Àjàß
ÃÈ=ª:3!¿339Ë Ú ·ÀjàßÃÈ=ª:3!¿339Ë Û ·ÀjàßÃÈ=ª:3!¿339Ë Ù ·j3·ÀjàßÃÈ=ª:3!¿339Ë 1

(Ò) ·ÀjàßÃÈ=ª:3!¿339Ë Ò 0¥â·°à ·ÀjàßÃÈ=39Ë§ÿg¿<æÃÈ=¡9 ¿<æµ<¡
/::¡#<µ8:¥¬ª:<»®<°ÃÈ=38Èß®<°°8®°::¡3ÿ°ª:3!¿3·j3 <¡<:"!ªìÃª:3:¬#Ãå!æïËÕ

(°) °<:Õÿª:¿§·j3+:8:¿§:¥¬µâÕßºà<Ã°<:¶à<!#ïÈÕ::§µ<¡ª°µ8°àÕÃ
(¢) °<:¢¬<¬æ4Ã/ÿåµ<¡/::¡#<µ8¢Õß 8Ëß¡9#9«8µ:3¥4+æïÈÃ><Ã
(§) °<:ÕÃÿ:4°&å:3++Ã8!«»Ãå¢Õß·ÀjàßÃÈ=

(Ú) ·ÀjàßÃÈ=ª:3!¿339Ë Ú 0¥â·°à ·ÀjàßÃÈ=39Ë0¥â:4+ÃÈ=38Èß®<°°8®°::¡+<ß
ª:3!¿3·j3 <¡<:"!ªìÃª:3:¬#Ãå!æïËÕ

(°) °<:Õÿª:¿§·j3+:8:¿§:¥¬µâÕßºà<Ã°<:¶à<!#ïÈÕ::§µ<¡ª°µ8
·j3ºà<Ã°:3+«Ã°<:ª:4+ª:ÿß§ÿg¿<æÃÈ=34Ë«0ª°àÕÃ

(¢) °<:ÕÃÿ:4°&å 4µ«åÃÈ=
(§) °<:ª:3¡ß
(ß) °<:«à<¬ÃÈ=·j3°9Ã<3<ßÃÈ=

(Û) ·ÀjàßÃÈ=ª:3!¿339Ë Û 0¥â·°à ·ÀjàßÃÈ=39Ë0¥â:4+ÃÈ=38Èß®<°°8®°::¡+<ß
ª:3!¿3·j3 <¡<:"!ªìÃª:3:¬#Ãå!æïËÕ

(°) °<:Õÿª:¿§·j3+:8:¿§:¥¬µâÕßºà<Ã°<:¶à<!#ïÈÕ::§µ<¡ª°µ8
·j3ºà<Ã°:3+«Ã°<:ª:4+ª:ÿß§ÿg¿<æÃÈ=34Ë«0ª°àÕÃ

(¢) °<:!°&µ:
(Ù) ·ÀjàßÃÈ=ª:3!¿339Ë Ù 0¥â·°à ·ÀjàßÃÈ=39Ë0¥â:4+ÃÈ=38Èß®<°°8®°::¡+<ß

ª:3!¿3·j3 <¡<:"!ªìÃª:3:¬#Ãå!æïËÕ
(°) °<:Õÿª:¿§·j3+:8:¿§:¥¬µâÕßºà<Ã°<:¶à<!#ïÈÕ::§µ<¡ª°µ8

·j3ºà<Ã°:3+«Ã°<:ª:4+ª:ÿß§ÿg¿<æÃÈ=!ªìÃæ8!»&°àÕÃ
(¢) °<:Õÿµ <À°::¡
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(1) ·ÀjàßÃÈ=ª:3!¿339Ë 1 0¥â·°à ·ÀjàßÃÈ=39Ë0¥â:4+ÃÈ=38Èß®<°°8®°::¡+<ß
ª:3!¿3 ·j3 <¡<:"!ªìÃª:3:¬#Ãå!æïËÕ°<:§¡Ã<§¡

¢âÕ Û §ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=ª:3!¿339Ë Ò µâÕß¡9 ¿<æµ<¡/::¡#<µ8 ·j3 <¡<:"
>#âª:3:¬#Ãå0¥âµ<¡¢âÕ Ú (Ò)

¢âÕ Ù §ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=ª:3!¿339Ë Ú µâÕß¡9¡<µ:><Ã¥4ßµàÕ0ªÃ9È
(Ò) 0¡à¡9«4µ"ÿÀ:ïÕ 8Ëß¢Õß39Ë!°8¥®<°°<:°:33=¢Õß¡Ãÿ&¬ǻ ÷Ëß®33=>Àâ  9 °j8ËÃ

·j3: ¢ÕßÃÈ=!ªj9Ë¬Ã0ªµ<¡/::¡#<µ8
(Ú) ÕÿgÀ¿y¡8 (Temperature) 0¡à yß°«à<ÕÿgÀ¿y¡8µ<¡/::¡#<µ8!°8Ã Û

Õß»<!´j!´9¬ 
(Û) §«<¡!ªìÃ°:¥·j3¥à<ß (pH) ¡9§à<:3À«à<ß 1.ÿ-Ú.ÿ
(Ù) ÕÕ°´8!®Ãj3j<¬ (DO) ¡9§à<0¡àÃâÕ¬°«à< Æ.ÿ ¡8jj8°:4¡µàÕj8µ:
(1) +9:Õ¥9 (BOD) ¡9§à<0¡à!°8Ã°«à< Ò.1 ¡8jj8°:4¡µàÕj8µ:
(Æ) ·+§39!:9¬°jÿà¡:§j8øÕ:å¡34ÈßÀ¡¥ (Total Coliform Bacteria) ¡9§à<0¡à

!°8Ã°«à< 1,ÿÿÿ !ÕÁ¡.æ9.!ÕÁÃ. µàÕ Òÿÿ ¡8jj8j8µ:
(Þ) ·+§39!:9¬°jÿà¡øï§Õj:§j8øÕ:å¡ (Fecal Coliform Bacteria) ¡9§à<0¡à

!°8Ã°«à< Ò,ÿÿÿ !ÕÁ¡.æ9.!ÕÁÃ. µàÕ Òÿÿ ¡8jj8j8µ:
(¯) 0Ã!µ:µ (NO

3
) >ÃÀÃà«¬0Ã:µ:!®Ã ¡9§à<0¡à!°8Ã°«à< 1.ÿ ¡8jj8°:4¡

µàÕj8µ:
(Ú) ·Õ¡:¡!Ã9¬ (NH3) >ÃÀÃà«¬0Ã:µ:!®Ã ¡9§à<0¡à!°8Ã°«à< ÿ.1 ¡8jj8°:4¡

µàÕj8µ:
(Òÿ) øïÃÕj (Phenols) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿÿ1 ¡8jj8°:4¡µàÕj8µ:
(ÒÒ) 3Õß·¥ß (Cu) ¡9§à<0¡à!°8Ã°«à< ÿ.Ò ¡8jj8°:4¡µàÕj8µ:
(ÒÚ) Ã8§!°8j (Ni) ¡9§à<0¡à!°8Ã°«à< ÿ.Ò ¡8jj8°:4¡µàÕj8µ:
(ÒÛ) ·¡ß°<Ã9  (Mn) ¡9§à<0¡à!°8Ã°«à< Ò.ÿ ¡8jj8°:4¡µàÕj8µ:
(ÒÙ)  4ß°3 9 (Zn) ¡9§à<0¡à!°8Ã°«à< Ò.ÿ ¡8jj8°:4¡µàÕj8µ:
(Ò1) ·§¥!¡9¬¡ (Cd) >ÃÃÈ=39Ë¡9§«<¡°:3¥â<ß>Ã:yª¢Õß CaCO

3
 0¡à!°8Ã°«à<

Òÿÿ ¡8jj8°:4¡µàÕj8µ: ¡9§à<0¡à!°8Ã°«à< ÿ.ÿÿ1 ¡8jj8°:4¡µàÕj8µ: ·j3>ÃÃÈ=39Ë¡9§«<¡°:3¥â<ß
>Ã:yª¢Õß CaCO

3
 !°8Ã°«à< Òÿÿ ¡8jj8°:4¡µàÕj8µ: ¡9§à<0¡à!°8Ã°«à< ÿ.ÿ1 ¡8jj8°:4¡µàÕj8µ:
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(ÒÆ) :§:!¡9¬¡#Ã8¥!SÁ°´<«<!jâÃ3å (Cr Hexavalent) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿ1
¡8jj8°:4¡µàÕj8µ:

(ÒÞ) µ3°4Ë« (Pb) ¡9§à<0¡à!°8Ã ÿ.ÿ1 ¡8jj8°:4¡µàÕj8µ:
(Ò¯) ª:Õ334ÈßÀ¡¥ (Total Hg) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿÿÚ ¡8jj8°:4¡µàÕj8µ:
(ÒÚ)  <:ÀÃy (As) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿÒ ¡8jj8°:4¡µàÕj8µ:
(Úÿ) 0´¬<0Ã¥å (Cyanide) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿÿ1 ¡8jj8°:4¡µàÕj8µ:
(ÚÒ) °4¡¡4Ãµ¿<æ:4ß 9 (Radioactivity) ¡9§à<:4ß 9·Õjø< (Alpha) 0¡à!°8Ã°«à<

ÿ.Ò !+§!§Õ!:jµàÕj8µ: ·j3:4ß 9!+µ< (Beta) 0¡à!°8Ã°«à< Ò.ÿ !+§!§Õ!:jµàÕj8µ:
(ÚÚ)  <:¶à<»4µ:yæï#·j3 4µ«å#Ã8¥39Ë¡9§jÕ:9Ã34ÈßÀ¡¥ (Total Organochlorine

Pesticides) ¡9§à<0¡à!°8Ã°«à< ÿ.ÿ1 ¡8jj8°:4¡µàÕj8µ:
(ÚÛ) ¥9¥939 (DDT) ¡9§à<0¡à!°8Ã°«à< Ò.ÿ 0¡:§:°:4¡µàÕj8µ:
(ÚÙ) +9 !Õ# 9́#Ã8¥·Õjø< (Alpha-BHC) ¡9§à<0¡à !°8Ã°«à< ÿ.ÿÚ

0¡:§:°:4¡µàÕj8µ:
(Ú1) ¥8j¥:8Ã (Dieldrin) ¡9§à<0¡à!°8Ã°«à< ÿ.Ò 0¡:§:°:4¡µàÕj8µ:
(ÚÆ) Õ4j¥:8Ã (Aldrin) ¡9§à<0¡à!°8Ã°«à< ÿ.Ò 0¡:§:°:4¡µàÕj8µ:
(ÚÞ) !Sªµ<§jÕ:å  (Heptachlor) ·j3!Sªµ<§jÕ:åÕ9ªÕ°0´¥å

(Heptachlorepoxide) ¡9§à<0¡à!°8Ã°«à< ÿ.Ú 0¡:§:°:4¡µàÕj8µ:
(Ú¯) !ÕÃ¥:8Ã (Endrin) 0¡à <¡<:"µ:«®æ+0¥âµ<¡«8/9°<:µ:«® Õ+39Ë°=ÀÃ¥

¢âÕ 1 §ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=ª:3!¿339Ë Û µâÕß¡9¡<µ:><Ãµ<¡ ¢âÕ Ù !«âÃ·µà
(Ò) ÕÕ° 8́!®Ãj3j<¬ ¡9§à<0¡àÃâÕ¬°«à< Ù.ÿ ¡8jj8°:4¡µàÕj8µ:
(Ú) +9:Õ¥9 ¡9§à<0¡à!°8Ã°«à< Ú.ÿ ¡8jj8°:4¡µàÕj8µ:
(Û) ·+§39!:9¬°jÿà¡:§j8øÕ:å¡34ÈßÀ¡¥ ¡9§à<0¡à!°8Ã°«à< Úÿ,ÿÿÿ !ÕÁ¡.æ9.!ÕÁÃ.

µàÕ Òÿÿ ¡8jj8j8µ:
(Ù) ·+§39!:9¬°jÿà¡øï§Õj:§j8øÕ:å¡ ¡9§à<0¡à!°8Ã°«à< Ù,ÿÿÿ !ÕÁ¡.æ9.!ÕÁÃ.

µàÕ Òÿÿ ¡8jj8j8µ:
¢âÕ Æ §ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=ª:3!¿339Ë Ù µâÕß¡9¡<µ:><Ãµ<¡¢âÕ Ù (Ò) "÷ß (1)

·j3 (¯) "÷ß (Ú¯) !«âÃ·µà
(Ò) ÕÕ°´8!®Ãj3j<¬ ¡9§à<0¡àÃâÕ¬°«à< Ú.ÿ ¡8jj8°:4¡µàÕj8µ:
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(Ú) +9:Õ¥9 ¡9§à<0¡à!°8Ã°«à< Ù.ÿ ¡8jj8°:4¡µàÕj8µ:
¢âÕ Þ §ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=ª:3!¿339Ë 1 µâÕß¡9¡<µ:><ÃµË=°«à<§ÿg¿<æÃÈ= >Ã

·ÀjàßÃÈ=ª:3!¿339Ë Ù
¢âÕ ¯ °<:°=ÀÃ¥>Àâ·ÀjàßÃÈ=º8«¥8Ã·Àjàß>¥·ÀjàßÀÃ÷Ëß!ªìÃª:3!¿3>¥µ<¡¢âÕ Ú

>Àâ!ªìÃ0ªµ<¡39Ë°:¡§«+§ÿ¡¡jæ8&ª:3°<»>Ã:<#°8®®<Ãÿ!+°&<

À¡«¥ Û
«8/9°<:!°Á+µ4«Õ¬à<ß·j3µ:«® Õ+§ÿg¿<æÃÈ=>Ã·ÀjàßÃÈ=º8«¥8Ã

¢âÕ Ú °<:!°Á+µ4«Õ¬à<ßÃÈ=!æïËÕµ:«® Õ+§ÿg¿<æµ<¡¢âÕ Û "÷ß ¢âÕ Þ >Àâ>#â«8/9°<:
¥4ßµàÕ0ªÃ9È

(Ò) ·ÀjàßÃÈ=0Àj ´÷Ëß0¥â·°à ·¡àÃÈ= j=§jÕß !ªìÃµâÃ >Àâ!°Á+39Ë®ÿ¥°÷Ëß°j<ß
§«<¡°«â<ß¢Õß·ÀjàßÃÈ=39Ë:3¥4+°÷Ëß°j<ß§«<¡j÷° g ®ÿ¥µ:«® Õ+ !«âÃ·µà·+§39!:9¬°jÿà¡
:§j8øÕ:å¡34ÈßÀ¡¥·j3·+§39!:9¬°jÿà¡øï§Õj:§j8øÕ:å¡ >Àâ!°Á+39Ë:3¥4+§«<¡j÷° Ûÿ !´Ãµ8!¡µ:
g ®ÿ¥µ:«® Õ+

(Ú) ·ÀjàßÃÈ=Ã8Ëß ´÷Ëß0¥â·°à 33!j <+ ÀÃÕß +÷ß Õà<ß!°Á+ÃÈ= !ªìÃµâÃ >Àâ
!°Á+39Ë:3¥4+§«<¡j÷° Ò !¡µ: g ®ÿ¥µ:«® Õ+ =À:4+·ÀjàßÃÈ=39Ë¡9§«<¡j÷°!°8Ã°«à< Ú !¡µ:
·j3>Àâ!°Á+39Ë®ÿ¥°÷Ëß°j<ß§«<¡j÷° g ®ÿ¥µ:«® Õ+ =À:4+·ÀjàßÃÈ=39Ë¡9§«<¡j÷°0¡à!°8Ã Ú !¡µ:
!«âÃ·µà·+§39!:9¬°jÿà¡:§j8øÕ:å¡34ÈßÀ¡¥·j3·+§39!:9¬°jÿà¡øï§Õj:§j8øÕ:å¡ >Àâ!°Á+39Ë:3¥4+
§«<¡j÷° Ûÿ !´Ãµ8!¡µ: g ®ÿ¥µ:«® Õ+

®ÿ¥µ:«® Õ+µ<¡ (Ò) ·j3 (Ú) ¢Õß·ÀjàßÃÈ=39Ë°=ÀÃ¥µ<¡¢âÕ ¯ >Àâ!ªìÃ0ªµ<¡39Ë
°:¡§«+§ÿ¡¡jæ8&°=ÀÃ¥

¢âÕ Òÿ °<:µ:«® Õ+§ÿg¿<æÃÈ=µ<¡¢âÕ Û "÷ß¢âÕ Þ >Àâ>#â«8/9°<:¥4ßµàÕ0ªÃ9È
(Ò) °<:µ:«® Õ+ÕÿgÀ¿y¡8 >Àâ>#â!§:ïËÕß«4¥ÕÿgÀ¿y¡8 (Thermometer) «4¥¢g3

3=°<:!°Á+µ4«Õ¬à<ßÃÈ=
(Ú) °<:µ:«® Õ+§à<§«<¡!ªìÃ°:¥·j3¥à<ß >Àâ>#â!§:ïËÕß«4¥§«<¡!ªìÃ°:¥

·j3¥à<ß¢ÕßÃÈ= (pH meter) µ<¡«8/9°<:À<§à<·++Õ9!jÁ§:µ:!¡µ:8° (Electrometric)
(Û) °<:µ:«® Õ+§à<ÕÕ° 8́!®Ãj3j<¬ >Àâ>#â«8/9Õ30´¥å:¡¥8øî!§#4ËÃ (Azide

Modification)
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(Ù) °<:µ:«® Õ+§à<+9:Õ¥9 >Àâ>#â«8/9Õ30´¥å:¡¥8øî!§#4ËÃ (Azide
Modification) 39ËÕÿgÀ¿y¡8 Úÿ Õß»<!´j!´9¬  !ªìÃ!«j< 1 «4Ãµ8¥µàÕ°4Ã

(1) °<:µ:«® Õ+§à<·+§39!:9¬°jÿà¡:§j8øÕ:å¡34ÈßÀ¡¥ ·j3§à<·+§39!:9¬°jÿà¡
øï§Õj:§j8øÕ:å¡ >Àâ>#â«8/9¡4jµ8!æ8Èj 38È«+å !øÕ:å!¡Ã!µ#4ËÃ !3§Ã8§ (Multiple Tube
Fermentation Technique)

(Æ) °<:µ:«® Õ+§à<0Ã!µ:µ>ÃÀÃà«¬0Ã:µ:!®Ã >Àâ>#â«8/9·§¥!¡9¬¡
:9¥4§#4ËÃ (Cadmium Reduction)

(Þ) °<:µ:«® Õ+§à<·Õ¡:¡!Ã9¬>ÃÀÃà«¬0Ã:µ:!®Ã >Àâ>#â«8/9¥8 38j!j#4ËÃ
!Ã  !jÕ:å0:!´#4ËÃ (Distillation Nesslerization)

(¯) °<:µ:«® Õ+§à<øïÃÕj >Àâ>#â«8/9¥8 38j!j#4ËÃ Ù - Õ3¡8:Ã·ÕÃµ80æ:9Ã
(Distillation, 4-Amino antipyrene)

(Ú) °<:µ:«® Õ+§à<3Õß·¥ß Ã8§!°8j ·¡ß°<Ã9   4ß°3 9 ·§¥!¡9¬¡
:§:!¡9¬¡#Ã8¥!SÁ°´<«<!jâÃ3å ·j3µ3°4Ë« >Àâ>#â«8/9Õ3µÕ¡¡8§ ·Õ+´Õæ#4ËÃ 0¥!:Á§ ·Õ 0æ!:#4ËÃ
(Atomic Absorption - Direct Aspiration)

(Òÿ) °<:µ:«® Õ+§à<ª:Õ334ÈßÀ¡¥ >Àâ>#â«8/9Õ3µÕ¡¡8§ ·Õ+´Õæ#4ËÃ :§j¥å
!«!ªÕ:å !3§Ã8§ (Atomic Absorption-Cold Vapour Technique)

(ÒÒ) °<:µ:«® Õ+§à< <:ÀÃy >Àâ>#â«8/9Õ3µÕ¡¡8§ ·Õ+´Õæ#4ËÃ ·°ä ´4 
0S0¥:¥å (Atomic Absorption - Gaseous Hydride)

(ÒÚ) °<:µ:«® Õ+§à<0´¬<0Ã¥å9 >Àâ>#â«8/90æ:8¥9Ã +<:å+83y:8§ ·Õ 8́¥
(Pyridine - Barbituric Acid)

(ÒÛ) °<:µ:«® Õ+§à<°4¡¡4Ãµ¿<æ:4ß 9 >Àâ>#â«8/9:j«å ·+Á§°:<«¥å
æ:ÁÕææÕ:å#4ËÃÃÕj !§<Ãå!µÕ:å (Low Background Proportional Counter)

(ÒÙ) °<:µ:«®§à< <:¶à<»4µ:yæï#·j3 4µ«å#Ã8¥39Ë¡9§jÕ:9Ã34ÈßÀ¡¥ ¥9¥939
+9!Õ#´9#Ã8¥·Õjø< ¥8j¥:8Ã Õ4j¥:8Ã !Sªµ<§jÕ:åÕ9ªÕ°0´¥å ·j3!ÕÃ¥:8Ã >Àâ>#â«8/9°ä<´ -
:§:¡<:µ°:<øïò (Gas - Chromatography)

¢âÕ ÒÒ °<:µ:«® Õ+§à<ÕÕ° 8́!®Ãj3j<¬>Àâ>#â§à<!ªÕ:å!´ÁÃ03jå39Ë Úÿ (20th Percentile
Value)  à«Ã°<:µ:«® Õ+§à<+9:Õ¥9 ·+§39!:9¬°jÿà¡:§j8øÕ:å¡34ÈßÀ¡¥ ·j3·+§39!:9¬°jÿà¡
øï§Õj:§j8øÕ:å¡ >Àâ>#â§à<!ªÕ:å!´ÁÃ03jå39Ë ¯ÿ :¥¬®=Ã«Ã·j3:3¬3!«j< =À:4+°<:!°Á+
µ4«Õ¬à<ßÃÈ=¥4ß°jà<« >Àâ!ªìÃ0ªµ<¡39Ë°:¡§«+§ÿ¡¡jæ8&°=ÀÃ¥



240

¢âÕ ÒÚ °<:!°Á+µ4«Õ¬à<ßÃÈ=µ<¡¢âÕ Ú ·j3°<:µ:«® Õ+§ÿg¿<æÃÈ=µ<¡¢âÕ Òÿ ®3
µâÕß!ªìÃ0ªµ<¡«8/9°<:¡<µ:><Ã =À:4+°<:«8!§:<3ÀåÃÈ=·j3ÃÈ=! 9¬ (Standard Methods for
Examination of Water and Wastewater) ´÷Ëß American Public Health Association ·j3
American Water Works Association °4+ Water Pollution Control Federation ¢Õß À:4>Õ!¡:8°<
:à«¡°4Ã°=ÀÃ¥0«â¥â«¬

ª:3°<» g «4Ã39Ë Úÿ ¡°:<§¡ æ.». Ú1ÛÞ
#«Ã Àj9°¿4¬
Ã<¬°:4>¡Ãµ:9

ª:3/<Ã§g3°::¡°<: 8Ëß·«¥jâÕ¡·Ààß#<µ8

(ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ ÒÒÒ µÕπ∑’Ë Òˆ ß «—π∑’Ë ÚÙ °ÿ¡¿“æ—π∏å ÚıÛ˜)



 ห%O@   ab 
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'/>�@0�/-2/?2 >�@/O1>คBO-ค//�O/��@% 
N/AP/�  �? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@. 

 

 

/@0?./ํ@%@�!@-ค/@-Q%�O/  `f  OหN��ฎ�/>#//��ํ@ห% -@!/ฐ@%Q%�@/&/>ห@/  �? �@/  
O1> ํ@N%>%�@/ O@%ค/@-'1/ ,?.  /@�?//%@-?.  O1>2,@*O/ 1O/-Q%�@/#ํ@�@%N�?P./�?&2@/Nค-?/?%!/@.  
*.0.  `ccd  /$>& ?�/-2/?2 >�@/O1>คBO-ค//�O/��@%  �@�//�'/>�@0R/O   ?�!N/R'%?Q 

�O/ _ '/>�@0%?QN/?.�/N@  �'/>�@0�/-2/?2 >�@/O1>คBO-ค//�O/��@%  N/AP/�  �? �ํ@�? 
ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.� 

�O/ ` '/>�@0%?QQหOQ�O&?�ค?&!?Q�O!N/?%"? �@�/?%'/>�@0Q%/@��>��@%BN&�1@N'็%!O%R' 

�O/ a �? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.Q%&//.@�@0�/�2"@%#?P#ํ@�@%O1>
2"@%#?PN�O&/?�1@2@/Nค-?/?%!/@.  QหON'็%R'!@-#O@.'/>�@0%?Q 
 

'/>�@0  �  /?%#?P  `f  ->"B%@.%  *.0.  `cd^ 

2BN-$  -Pห2" 

/$>& ?�/-2/?2 >�@/O1>คBO-ค//�O/��@% 



�? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@. 
 

1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 

�? �ํ@�? ค/@-N�O-�O%
�/�2@/Nค-?/?%!/@.
N�1?P.!1/ />.>N/1@ 
�@/#ํ@�@%'�!> 

�? �ํ@�? ค/@-N�O-�O% 

�/�2@/Nค-?/?%!/@.2ํ@ห/?& 

�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
1 />N�!?1 ?R0 ์ acetaldehyde 75-07-0 200 ppm

 
- - - 

2 �/ />�>!>ค (�/ %Qํ@2O-) acetic acid 64-19-7 10 ppm - - - 

3 />�>!>ค O/%R0R / ์ acetic anhydride 108-24-7 5 ppm - - - 

4 />�?P!% acetone 67-64-1 1000 ppm - - - 

5 
/>�?P!% R�.@P%R0 />% Q%/C'�/�
R�.@R% ์ 

acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
3
 

6 />�?P!R%R!/1์ acetonitrile 75-05-8 40 ppm - - - 

7 />Pค/1?% acrolein 107-02-8 0.1 ppm - - - 

8 />ค/?1@R- ์ acrylamide 79-06-1 0.3 mg/m
3
 - - - 

9 �/ />ค/?1>ค acrylic acid 79-10-7 2 ppm  - - - 

10 />ค/?P1R%R!/1์ acrylonitrile 107-13-1 2 ppm 10 ppm 15 min - 

11 �/ /> >*>ค adipic acid 124-04-9 5 mg/m
3
 - - - 

12 /?1 />% aldrin 309-00-2 0.25 mg/m
3 

- - - 

13 /?11>1 O/1�/0/1์ allyl alcohol 107-18-6 2 ppm - - - 

14 /?11>1 ค1/R/ ์ allyl chloride 107-05-1 1 ppm - - - 

15 /?11>1 R�1�> >1 /?N$//์ allyl glycidyl ether 106-92-3 - - - 10 ppm 

16 /?11>1 P*/*>1 R �?1R+ ์ allyl propyl disulfide 2179-59-1 2 ppm - - - 

17 
P1ห>/>1C->N%?.- Q%/C'�/�
/>1C->N%?.- 

aluminium metal, as Al 7429-90-5 
  

 
 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

18 O/1+@-/>1C->%@ alpha-alumina 1344-28-1 
 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

19 2-/>->P%R*/> ?% 2-aminopyridine 504-29-0 0.5 ppm - - - 

20 />->P#/1 amitrole 61-82-5 0.2 mg/m
3
 - - - 

21 O/-P-N%?. ammonia 7664-41-7 50 ppm - - - 



` 

 

1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 

�? �ํ@�? ค/@-N�O-�O%
�/�2@/Nค-?/?%!/@.
N�1?P.!1/ />.>N/1@ 
�@/#ํ@�@%'�!> 

�? �ํ@�? ค/@-N�O-�O% 

�/�2@/Nค-?/?%!/@.2ํ@ห/?& 

�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
22 +C-�/�O/-P-N%?.-ค1/R/ ์ ammonium chloride, fume 12125-02-9 10 mg/m

3
  20 mg/m

3
  15 min  - 

23 O/-P-N%?.- �?1+@N-# ammonium sulfamate 7773-06-0  

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O 
 

- respirable dust  5 mg/m
3
 - - - 

24 %//์-/1-N/->1 />�?N!# n-amyl acetate 628-63-7 100 ppm - - - 

25 N�ค-N/->1 />�?N!# sec-amyl acetate 626-38-0 125 ppm - - - 

26 />%>1?% O1>P0P-1O/��์ aniline and homologs 62-53-3 5 ppm - - - 

27 />%>�> ?% (//P#-, *@/@- R/P�N-//์) anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m
3
 - - - 

28 
O/%!>P-%?O1>2@/'/>�/& 

Q%/C'�/�O/%!>P-%? 
antimony and compounds,  

as Sb 
7440-36-0 0.5 mg/m

3
 - - - 

29 
/>N�%>ค (2@/ห%C) 2@/'/>�/& 

/%>%#/?.์ Q%/C'�/�/>N�%>ค (2@/ห%C) 
arsenic, inorganic 

compounds, as As 
7440-38-2 0.01 mg/m

3
 - - - 

30 
/>N�%>ค (2@/ห%C) 2@/'/>�/& 

/>%#/?.์ Q%/C'�/�/>N�%>ค (2@/ห%C) 
arsenic, organic 

compounds, as As 
7440-38-2 0.5 mg/m

3
 - - - 

31 /@/์�?% arsine 7784-42-1 0.05 ppm - - - 

32 O/2N&2#/2 �%> Rค/P�R#1์ asbestos (chrysotile form) 77536-68-6 0.1 f/cm
3
 - - - 

33 
O/2+ั1#์ (&>#CN-%) Q%/C'�/�
1>//�2@/1>1@.N&%�?% 

asphalt (bitumen), as 

benzene soluble aerosol 
8052-42-4 0.5 mg/m

3
 - - - 

34 />#/@�?% atrazine 1912-24-9 5 mg/m
3
 - - - 

35 />�>%+/2 N-#$>1 azinphos-methyl 86-50-0 0.2 mg/m
3
 - - - 

36 
O&N/?.- 2@/'/>�/&#?P1>1@.R O 
Q%/C'�/�O&N/?.- 

barium, soluble 

compounds, as Ba 
7440-39-3 0.5 mg/m

3
 - - - 

37 O&N/?.- �?1N+! barium sulfate 7727-43-7 
 

 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O 
 

- respirable dust  5 mg/m
3
 - - - 

38 N&%P%->1 benomyl 17804-35-2 
 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O 
 

- respirable dust  5 mg/m
3
 - - - 
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�@/#ํ@�@%'�!> 

�? �ํ@�? ค/@-N�O-�O% 

�/�2@/Nค-?/?%!/@.2ํ@ห/?& 
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ค/@-N�O-�O%
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Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
39 N&%�?% benzene 71-43-2 1 ppm 5 ppm 15 min - 

40 N&%P�/>1 N*//์//�R� ์ benzoyl peroxide 94-36-0 5 mg/m
3
 - - - 

41 N&%�>1 ค1/R/ ์ benzyl chloride 100-44-7 1 ppm - - - 

42 
N&//>1N1?.-O1>2@/'/>�/&�/� 
N&//>1N1?.- Q%/C'�/�N&//>1N1?.- 

beryllium and beryllium 

compounds, as Be 
7440-41-7 0.002 mg/m

3
 

0.025 

mg/m
3
 

30 min 
0.005 

mg/m
3
 

43 R&+?%>1 (R +?%>1) biphenyl (diphenyl) 92-52-4 0.2 ppm - - - 

44 &>2-?# N#11CR/ ์ /?%P ' bismuth telluride, undoped 1304-82-1 
 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

45 &/N/#2์ N!!/@ N�1A/P�N ?.- borates, tetra, sodium salts  
 

 

 
- O/%R0 /?2 - anhydrous 1330-43-4 1 mg/m

3
  - - - 

 
- N ค>R0N /# - decahydrate 1303-96-4 5 mg/m

3
  - - - 

 
- N*%!>R0N /# - pentahydrate 12179-04-3 1 mg/m

3
  - - - 

46 P&//% R!/P&/R- ์ boron tribromide 10294-33-4 - - - 1 ppm  

47 P&//% R!/+1C//R/ ์ boron trifluoride 7637-07-2 - - - 1 ppm 

48 P&/-@�>1 bromacil 314-40-9 10 mg/m
3
  - - - 

49 P&/-?% N*%!>+1C//R/ ์ bromine pentafluoride 7789-30-2 0.1 ppm  - - - 

50 P&/P-+//์- bromoform 75-25-2 0.5 ppm - - - 

51 1,3-&>/!>R /?% 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min - 

52 &>/#?% R/P�N-//์#B�/C' butenes, all isomers  250 ppm  - - - 

53 %//์-/1-&>/#@%/1 n-butanol 71-36-3 100 ppm - - - 

54 N�ค-&>/#@%/1 sec-butanol 78-92-2 150 ppm - - - 

55 N#//์#-&>/#@%/1 tert-butanol   75-65-0 100 ppm - - - 

56 2-&>/#/��?N/#$@%/1 2-butoxyethanol 111-76-2 50  ppm - - - 

57 N#//์#-&>/#>1 />�?N!# tert-butyl acetate 540-88-5 200 ppm - - - 

58 %//์-/1-&>/#>1 />ค/?N1# n-butyl acrylate 141-32-2 2 ppm  - - - 

59 &>/#>1/>-?% butylamine 109-73-9 - - - 5 ppm 

60 
%//์-/1-&>/#>1 R�1�> >1 /?N$//์  
(&?�?/?) n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - - 
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1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 
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�/�2@/Nค-?/?%!/@.2ํ@ห/?& 

�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
61 %//์-/1-&>/#>1 O1คN!# n-butyl lactate 138-22-7 5 ppm  - - - 

62 &>/#>1 N-//์Oค*O#% butyl mercaptan 109-79-5 10 ppm - - - 

63 //P#-N�ค-&>/#>1+?%/1 o-sec-butylphenol 89-72-5 5 ppm  - - - 

64 *@/@-N#//์#-&>/#>1P#1C/?% p-tert-butyltoluene 98-51-1 10 ppm - - - 

65 Oค N-?.- Q%/C'�/�Oค N-?.- cadmium, as Cd 7440-43-9  0.005 mg/m
3
 - - - 

66 Oค1N�?.- ค@/์&/N%# calcium carbonate 1317-65-3  

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

67 
Oค1N�?.- Pค/N-# Q%/C'�/�
Pค/N-?.- 

calcium chromate, as Cr 13765-19-0 0.001 mg/m
3
  - - - 

68 Oค1N�?.- R�.@%@R- ์ calcium cyanamide 156-62-7 0.5 mg/m
3
  - - - 

69 Oค1N�?.- R0 //�R� ์ calcium hydroxide 1305-62-0  

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

-/%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O 
 

- respirable dust  5 mg/m
3
 - - - 

70 Oค1N�?.- //�R� ์ calcium oxide 1305-78-8 5 mg/m
3
 - - - 

71 ค@/์&@/>1 (N�/>%) carbaryl (sevin) 63-25-2 5 mg/m
3
 - - - 

72 ค@/์P&+>/O/% carbofuran 1563-66-2 0.1 mg/m
3
  - - - 

73 ค@/์&/% R �?1R+ ์ carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm 

74 ค@/์&/% -/%/�R� ์ carbon monoxide 630-08-0 50 ppm - - - 

75 ค@/์&/%N!!/>ค1/R/ ์ carbon tetrachloride 56-23-5 10 ppm 200 ppm 
5 min in  

any 3 hr 
25 ppm 

76 �?N�?.- R0 //�R� ์ cesium hydroxide 21351-79-1 2 mg/m
3
  - - - 

77 ค1//์N % chlordane 57-74-9 0.5 mg/m
3
 
 

- - - 

78 ค1//>N%N#  Oค-*?% chlorinated camphene 8001-35-2 0.5 mg/m
3
  - - - 

79 ค1//?% chlorine 7782-50-5 - - - 1 ppm 

80 ค1/P//>�?!>1 ค1/R/ ์ chloroacetyl chloride 79-04-9 0.05 ppm  - - - 

81 ค1/P/N&%�?% chlorobenzene 108-90-7 75 ppm - - - 

82 ค1/P/R +1C//P/-?N$% chlorodifluoromethane 75-45-6 1000 ppm  - - - 
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83 ค1/P/+//์- (R!/ค1/P/-?N$%) 
chloroform 

(trichloromethane) 
67-66-3 - - - 50 ppm 

84 1-ค1/P/-1-R%P!/P*/N*% 1-chloro-1-nitropropane 600-25-9 20 ppm - - - 

85 ค1/P/N*%!>+1C//P//?N$% chloropentafluoroethane 76-15-3 1000 ppm  - - - 

86 ค1/P/*>ค/>%  chloropicrin  76-06-2 0.1 ppm - - - 

87 &?!@-ค1/P/*/?% ß-chloroprene 126-99-8 25 ppm - - - 

88 �/  2-ค1/P/P*/*>P/%>ค 2-chloropropionic acid 598-78-7 0.1 ppm  - - - 

89 //P#-ค1/P/2R!/?% o-chlorostyrene 2039-87-4 50 ppm  75 ppm  15 min  - 

90 //P#-ค1/P/P#1C/?% o-chlorotoluene 95-49-8 50 ppm  - - - 

91 ค1//์R*/>+/2 chlorpyrifos 2921-88-2 0.1 mg/m
3
  - - - 

92 Pค1  ?2 ()BN%"N@%ห>%) coal dust  
 

 

 

- O/%#/@R�!์ /%B,@ค�%@ N1O�#?P
/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O - anthracite ,respirable dust)  0.4 mg/m

3
  - - - 

 

- &>#C->%?2 ห/A/ 1>�R%!์ 

/%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O 

- bituminous or lignite ,          

respirable dust 
 0.9 mg/m

3
  - - - 

93 
Pค1 #@/์ *>� //1@R#1์ Q%/C'�/�
1>//�2@/1>1@.N&%�?% 

coal tar pitch volatiles, as 

benzene soluble aerosol 
65996-93-2 0.2 mg/m

3
 - - - 

94 
Pค&/1#์ ค@/์P&%>1 Q%/C'�/� 
Pค&/1#์ cobalt carbonyl, as Co 10210-68-1 0.1 mg/m

3
  - - - 

95 
Pค&/1#์  R0P /ค@/์P&%>1 Q%/C'
�/�Pค&/1#์ 

cobalt hydrocarbonyl, as Co 16842-03-8 0.1 mg/m
3
  - - - 

96 
P1ห>Pค&/1#์ )BN% O1>+C- Q%/C'
�/�Pค&/1#์ 

cobalt metal, dust, and 

fume, as Co 
7440-48-4 0.1 mg/m

3
 - - - 

97 )BN%)O@. >& (.?�R-N'/?&2,@*) cotton dust, raw, untreated  1 mg/m
3
 - - - 

98 ค>/-?% (R/P�P*/*>1 N&%�?%) 
cumene (isopropyl 

benzene) 
98-82-8 50 ppm - - - 

99 R�.@%@R- ์ cyanamide 420-04-2 2 mg/m
3
  - - - 

100 R�Pค1N0�N�% cyclohexane 110-82-7 300 ppm - - - 

101 R�Pค1N0��@%/1 cyclohexanol 108-93-0 50 ppm - - - 

102 R�Pค1N0��@P%% cyclohexanone 108-94-1 50 ppm - - - 

103 R�Pค1N0��>1/>-?% cyclohexylamine 108-91-8 10 ppm  - - - 

104 R�Pค1N*%N#% cyclopentane 287-92-3 600 ppm  - - - 
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105 
R�N0��>!>% (R!/R�Pค1N0��>1#>% 

 R0 //�R� ์) 

cyhexatin (tricyclohexyltin 

hydroxide) 
13121-70-5 5 mg/m

3
  - - - 

106 
 ? ?#? (R ค1/P/R +?%>1R!/ค1/P/ 
/?N#%) 

DDT 

(dichlorodiphenyltrichloro 

ethane) 

50-29-3 1 mg/m
3 

- - - 

107  >->#/% (�?2#O/�) demeton (systox) 8065-48-3 0.1 mg/m
3
 - - - 

108 R />�>%/% diazinon 333-41-5 0.01 mg/m
3
  - - - 

109 //P#-R ค1/P/N&%�?% o-dichlorobenzene 95-50-1 - - - 50 ppm 

110 *@/@-R ค1/P/N&%�?% p-dichlorobenzene 106-46-7 75 ppm - - - 

111 1,1-R ค1/P//?N$% 1,1-dichloroethane 75-34-3 100 ppm - - - 

112 1,2-R ค1/P/N/#$>11?% 1,2-dichloroethylene 540-59-0 200 ppm - - - 

113 
2,4- ? (�/  2,4-R ค1/P/+?%/��? 
/>�>!>ค) 

2,4-D (2,4 

dichlorophenoxyacetic acid) 
94-75-7 10 mg/m

3
  - - - 

114 1,1-R ค1/P/-1-R%P!//?N$% 1,1-dichloro-1-nitroethane 594-72-9 - - - 10 ppm 

115 R ค1//์//2 ( ? ?/?*?) dichlorvos (DDVP) 62-73-7 1 mg/m
3
 - - - 

116 R Pค/P!+/2 dicrotophos 141-66-2 0.05 mg/m
3
  - - - 

117  ?1 />% dieldrin 60-57-1 0.25 mg/m
3 

- - - 

118 R N/#$@P%1@-?% diethanolamine 111-42-2 1 mg/m
3
  - - - 

119 2-R N/#$>1/>->P%N/#$@%/1 2-diethylaminoethanol 100-37-8 10 ppm - - - 

120 R N/#$>1?% R!//>-?% diethylene triamine 111-40-0 1 ppm  - - - 

121 R N/#$>1 ค?P!% diethyl ketone 96-22-0 200 ppm  - - - 

122 R R/P�&>/#>1 ค?P!% diisobutyl ketone 108-83-8 50 ppm - - - 

123 R R/P�P*/*>1/>-?% diisopropylamine 108-18-9 5 ppm - - - 

124 
R N-#$>1/>%>1?% 

(N/O%,N/O%-R N-#$>1/>%>1?%) 

dimethylaniline 

(N,N-dimethylaniline) 
121-69-7 5 ppm - - - 

125 R N-#$>1 +//์-@R- ์ dimethylformamide 68-12-2 10 ppm - - - 

126 1,1-R N-#$>1R0 /@�?% 1,1-dimethylhydrazine 57-14-7 0.5 ppm - - - 

127 R N-#$>1 �?1N+# dimethyl sulfate 77-78-1 1 ppm - - - 

128 R R%P!/N&%�?% R/P�N-//์#B�/C' dinitrobenzene, all isomers    

//P# ortho- 528-29-0 1 mg/m
3
 - - - 

N-!@  meta- 99-65-0 1 mg/m
3
 - - - 

*@/@ para- 100-25-4 1 mg/m
3
 - - - 
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129 R R%P!/-//P#-ค/?�/1 dinitro-o-cresol 534-52-1 0.2 mg/m

3
 - - - 

130 R R%P!/P#1C/?% dinitrotoluene 25321-14-6 1.5 mg/m
3
 - - - 

131 
R //�N�% 

(R N/#$>11?% R //�R� ์) 

dioxane (diethylene 

dioxide) 
123-91-1 100 ppm - - - 

132 R //��>R$//% dioxathion 78-34-2 0.1 mg/m
3
  - - - 

133 R +?%>1/>-?% diphenylamine 122-39-4 10 mg/m
3
  - - - 

134 R P*/*>1 ค?P!% dipropyl ketone 123-19-3 50 ppm  - - - 

135 R ค//# diquat 

85-00-7 

2764-72-9 

6385-62-2 
  

 
 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  0.5 mg/m

3
  - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  0.1 mg/m

3
  - - - 

136 R .C//% diuron 330-54-1 10 mg/m
3
  - - - 

137 N/O%P �?1O+% endosulfan 115-29-7 0.1 mg/m
3
  - - - 

138 N/O% />% endrin 72-20-8 0.1 mg/m
3
 - - - 

139 
/?*>ค1/P/R0 />% 

(1-ค1/P/-2,3-/?*/��?P*/N*%) 

epichlorohydrin (1-chloro-2, 

3-epoxypropane) 
106-89-8 5 ppm - - - 

140 /?*?N/O% (N/#$>1 *@/@-R%P!/+?%>1) EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m
3
 - - - 

141 N/#$@%/1 (N/#$>1 O/1�/0/1์) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - - 

142 N/#$@P%1@-?% ethanolamine 141-43-5 3 ppm - - - 

143 N/#R$//% ethion 563-12-2 0.05 mg/m
3
 - - - 

144 
2-N/#$/��?N/#$@%/1 (N�1P1
P�1์+) 

2-ethoxyethanol 

(cellosolve) 
110-80-5 200 ppm - - - 

145 
2-N/#$/��?N/#$>1 />�?N!# 

(N�1P1P�1์+ />�?N!#) 

2-ethoxyethyl acetate 

(cellosolve acetate) 
111-15-9 100 ppm - - - 

146 N/#$>1 />�?N!# ethyl acetate 141-78-6 400 ppm - - - 

147 N/#$>1 />ค/?N1# ethyl acrylate 140-88-5 25 ppm - - - 

148 N/#$>1/>-?% ethylamine 75-04-7 10 ppm - - - 

149 N/#$>1 N&%�?% ethyl benzene 100-41--4 100 ppm - - - 

150 N/#$>1 P&/R- ์ ethyl bromide 74-96-4 200 ppm - - - 

151 N/#$>1 ค1/R/ ์ ethyl chloride 75-00-3 1000 ppm - - - 
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�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
152 N/#$>1?% ค1/P/R0 />% ethylene chlorohydrin 107-07-3 5 ppm - - - 

153 N/#$>1?%R />-?% ethylenediamine 107-15-3 10 ppm - - - 

154 N/#$>1?% R P&/R- ์ ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm 

155 
N/#$>1?% R ค1/R/ ์ 

(1,2-R ค1/P//?N#%) 

ethylene dichloride 

(1,2-dichloroethane) 
107-06-2 50 ppm 200 ppm 

5 min in  

any 3 hr 
100 ppm 

156 N/#$>1?% R�1ค/1  ethylene glycol 107-21-1 - - - 100 mg/m
3
 

157 N/#$>1?% R�1ค/1 R R%N!/# ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm 

158 N/#$>1?% //�R� ์ ethylene oxide 75-21-8 1 ppm 5 ppm 15 min - 

159 N/#$>1 /?N$//์  ethyl ether  60-29-7 400 ppm - - - 

160 N/#$>1 +//์N-# ethyl formate 109-94-4 100 ppm - - - 

161 N/#$>1 N-//์Oค*O#% ethyl mercaptan  75-08-1 - - - 10 ppm 

162 N/#$>1 �>1>Nค# ethyl silicate 78-10-4 100 ppm - - - 

163 N+%�?1P+R$//% fensulfothion 115-90-2 0.01 mg/m
3
  - - - 

164 N+%R$//% fenthion 55-38-9 0.05 mg/m
3
  - - - 

165 +1C///?% fluorine 7782-41-4 0.1 ppm - - - 

166 +1C//R/ ์ Q%/C'�/�+1C///?% fluorides, as F  2.5 mg/m
3
 - - - 

167 P+P%+/2 fonofos 944-22-9 0.1 mg/m
3
  - - - 

168 +//์-?1 >R0 ์ formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min - 

169 �/ +//์->ค formic acid 64-18-6 5 ppm - - - 

170 N+//์+>//?1 furfural 98-01-1 5 ppm - - - 

171 N+//์+>//>1 O/1�/0/1์ furfuryl alcohol 98-00-0 50 ppm - - - 

172 R�1�? /1 glycidol 556-52-5 50 ppm - - - 

173 N0+!>ค1//์ heptachlor 76-44-8 0.5 mg/m
3
 - - - 

174 N0*N#% (%//์-/1-N0*N#%) heptane (n-heptane) 142-82-5 500 ppm - - - 

175 N0��>N-#$>1?%-R -R/P�R�.@N%# 
hexamethylene 

diisocyanate 
822-06-0 0.005 ppm  - - - 

176 %//์-/1-N0�N�% n-hexane 110-54-3 500 ppm - - - 

177 R0 /@�?% hydrazine 302-01-2 1 ppm - - - 

178 R0P /N�% P&/R- ์ hydrogen bromide 10035-10-6 3 ppm - - - 

179 R0P /N�% ค1/R/ ์ hydrogen chloride 7647-01-0 - - - 5 ppm
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1ํ@ ?& 
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�/�2@/Nค-?/?%!/@.2ํ@ห/?& 
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�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
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Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
180 R0P /N�% R�.@R% ์ hydrogen cyanide 74-90-8 10 ppm - - - 

181 
R0P /N�% +1C//R/ ์ Q%/C'�/�
+1C///?% 

hydrogen fluoride, as F 7664-39-3 3 ppm - - - 

182 R0P /N�% N*//์//�R� ์ hydrogen peroxide 7722-84-1 1 ppm - - - 

183 R0P /N�% �?1R+ ์ hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm 

184 R0P /ค/>P%% hydroquinone 123-31-9 2 mg/m
3
 - - - 

185 2-R0 //��?P*/*>1 />ค/?N1# 2-hydroxypropyl acrylate 999-61-1 0.5 ppm  - - - 

186 R/P/ ?% iodine 7553-56-2 - - - 0.1 ppm 

187 R/P�&>/#>1 />�?N!! isobutyl acetate 110-19-0 150 ppm - - - 

188 R/P�+/P/% isophorone 78-59-1 25 ppm - - - 

189 R/P�+/P/% R R/P�R�.@N%# isophorone diisocyanate 4098-71-9 0.005 ppm  - - - 

190 2-R/P�P*/*/��?N/#$@%/1 2-isopropoxyethanol 109-59-1 25 ppm  - - - 

191 R/P�P*/*>1 />�?N!# isopropyl acetate 108-21-4 250 ppm - - - 

192 R/P�P*/*>1 O/1�/0/1์ (R/*?N/) isopropyl alcohol (IPA) 67-63-0 400 ppm - - - 

193 R/P�P*/*>1/>-?% isopropylamine 75-31-0 5 ppm - - - 

194 !>�?P//%>%#/?.์ Q%/C'�/�!>�?P/ lead inorganic, as Pb 7439-92-1 0.05 mg/m
3
 - - - 

195 N1  Pค/N-# lead chromate 7758-97-6 
 

 

 
- Q%/C'�/�!>�?P/ - as Pb  0.05 mg/m

3
  - - - 

 
- Q%/C'�/�Pค/N-?P.- - as Cr  0.012 mg/m

3
  - - - 

196 O/1.*?.�?. (�P@�'>P!/N1?.-Nห1/) L.P.G.  

liquified petroleum gas) 
68476-85-7 1000 ppm - - - 

197 N-//์ค>//?P ('//#) mercury 7439-97-6 - - - 0.1 mg/m
3
 

198 //�@P% (/?1ค>1) N-/ค>//? organo (alkyl) mercury 7439-97-6 0.01 mg/m
3
 - - 0.04 mg/m

3
 

199 N-#$>1 %//์-/1-&>/#>1ค?P!% methyl n-butyl ketone 591-78-6 100 ppm - - - 

200 N-#$>1 ค1/R/ ์ methyl chloride 74-87-3 100 ppm 300 ppm 
5 min in  

any 3 hr 
200 ppm 

201 N-#$>1R�Pค1N0�N�% methylcyclohexane 108-87-2 500 ppm - - - 

202 N-#$>1R�Pค1N0��>%/1 methylcyclohexanol 25639-42-3 100 ppm - - - 

203 //P#- N-#$>1R�Pค1N0��>P%% o-methylcyclohexanone 583-60-8 100 ppm - - - 

204 N-#$>11?% ค1/R/ ์ methylene chloride 75-09-2 25 ppm 125 ppm 15 min - 



_^ 

 

1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 
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205 4,4-N-#$>1?%R />%>1?% 4,4-methylene dianiline 101-77-9 0.1 ppm  - - - 

206 N-#$>1 N/#$>1 ค?P!% (N/O-/?Nค) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - - 

207 N-#$>1 N/#$>1 ค?P!% N*//์//�R� ์ 
methyl ethyl ketone 

peroxide 
1338-23-4 - - - 0.2 ppm  

208 N-#$>1 +//์N-# methyl formate 107-31-3 100 ppm - - - 

209 N-#$>1 R/P/R  ์ methyl iodide 74-88-4 5 ppm - - - 

210 N-#$>1 R/P�N/->1 ค?P!% methyl isoamyl ketone 110-12-3 100 ppm - - - 

211 N-#$>1 R/P�&>/#>1 ค@/์&>%/1 methyl isobutyl carbinol  108-11-2 25 ppm - - - 

212 N-#$>1 R/P�&>/#>1ค?P!%  methyl isobutyl ketone  108-10-1 100 ppm - - - 

213 N-#$>1 R/P�P*1*>1 ค?P!% methyl isopropyl ketone 563-80-4 20 ppm  - - - 

214 N-#$>1 N-//์Oค*O#% methyl mercaptan 74-93-1 - - - 10 ppm 

215 N-#$>1 N-$@ค/?N1# methyl methacrylate 80-62-6 100 ppm - - - 

216 N-#$>1 *@/@R$//% methyl parathion 298-00-0 0.02 mg/m
3
  - - - 

217 O/1+@-N-#$>1 2R!/?% alpha-methyl styrene 98-83-9 - - - 100 ppm 

218 N-/>%+/2 (+/2 />%) mevinphos (phosdrin) 7786-34-7 0.01 mg/m
3
  - - - 

219 
R-�@ /%B,@ค�%@ N1O�#?P/@�2C 
N�O@2CN/>&&#@�N >%ห@.Q�R O mica, respirable dust 12001-26-2 3 mg/m

3
  - - - 

220 P-P%Pค/P!+/2 monocrotophos 6923-22-4 0.05 mg/m
3
  - - - 

221 -//์P+R1%์ morpholine 110-91-8 20 ppm - - - 

222 %>N�>1 nickel 7440-02-0 
 

 

 

- P1ห> O1>2@/'/>�/&#?P 
R-N1>1@. Q%/C'�/�%>N�>1 

- metal and insoluble 

compounds, as Ni 
 1 mg/m

3
 - - - 

 

- 2@/'/>�/&#?P1>1@.R O 
Q%/C'�/�%>N�>1 

- soluble compounds, as Ni  1 mg/m
3
 - - - 

223 %>Pค!>% nicotine 54-11-5 0.5 mg/m
3
 - - - 

224 �/ R%!/>ค nitric acid 7697-37-2 2 ppm - - - 

225 R%!/?2//�R� ์ nitrous oxide 10024-97-2 50 ppm  - - - 

226 R%!/>� //�R� ์ nitric oxide 10102-43-9 25 ppm - - - 

227 R%P!/N&%�?% nitrobenzene 98-95-3 1 ppm - - - 

228 R%P!//?N$% nitroethane 79-24-3 100 ppm - - - 

229 R%P!/N�% R //�R� ์ nitrogen dioxide 10102-44-0 - - - 5 ppm 
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230 R%P!/�1?N�//?% nitroglycerin 55-63-0 - - - 0.2 ppm 

231 R%P!/-?N$% nitromethane 75-52-5 100 ppm - - - 

232 1-R%P!/P*/N*% 1-nitropropane 108-03-2 25 ppm - - - 

233 2-R%P!/P*/N*% 2-nitropropane 79-46-9 25 ppm - - - 

234 R%P!/P#1C/?% #B�R/P�N-//์ nitrotoluene, all isomers 

88-72-2, 

99-08-1, 

99-99-0 

5 ppm - - - 

235 //คN#% octane 111-65-9 500 ppm - - - 

236 
//2N-?.- N!!//�R� ์ Q%/C'�/�
//2N-?.- 

osmium tetroxide, as Os 20816-12-0 0.002 mg/m
3
  - - - 

237 �/ //��@1>ค oxalic acid 144-62-7 1 mg/m
3 

- - - 

238 //��>N�% R +1C//R/ ์ oxygen difluoride 7783-41-7 0.05 ppm - - - 

239 
*@/@ค//# /%B,@ค�%@ N1O�#?P/@�
2C N�O@2CN/>&&#@�N >%ห@.Q�R O paraquat, respirable dust 4685-14-7 0.5 mg/m

3
 - - - 

240 *@/@R$//% parathion 56-38-2 0.1 mg/m
3
 - - - 

241 N*%!>&/N/% pentaborane 19624-22-7 0.005 ppm - - - 

242 N*%!>ค1/P/O%*$@1?% pentachloronaphthalene 1321-64-8 0.5 mg/m
3
 - - - 

243 N*%!>ค1/P/+?%/1 pentachlorophenol 87-86-5 0.5 mg/m
3
 - - - 

244 N*%N#% pentane 109-66-0 1000 ppm - - - 

245 
N*//์ค1/P/N/#$>1?% 

(N!!/@ค1/P/N/#$>1?%) 

perchloroethylene 

(tetrachloroethylene) 
127-18-4 100 ppm 300 ppm 

5 min in  

any 3 hr 
200 ppm 

246 +?%/1 phenol 108-95-2 5 ppm - - - 

247 //P#-+?%>11?%R />-?% o-phenylenediamine 95-54-5 0.1 mg/m
3
  - - - 

248 N-!@-+?%>11?%R />-?% m-phenylene diamine 108-45-2 0.1 mg/m
3
  - - - 

249 *@/@-+?%>11?%R />-?% p-phenylene diamine 106-50-3 0.1 mg/m
3
 - - - 

250 P+N/# phorate 298-02-2 0.05 mg/m
3
  - - - 

251 +/2�?% (ค@/์&/%>1 ค1/R/ ์) phosgene (carbonyl 

chloride) 
75-44-5 0.1 ppm - - - 

252 �/ +/2+//>ค phosphoric acid 7664-38-2 1 mg/m
3
 - - - 

253 +/2+//?2 (Nห1A/�) phosphorus (yellow) 7723-14-0 0.1 mg/m
3
 - - - 

254 +/2+//?2 //��?ค1/R/ ์ phosphorus oxychloride 10025-87-3 0.1 ppm - - - 

255 +/2+//?2 N*%!>ค1/R/ ์ phosphorus pentachloride 10026-13-8 1 mg/m
3
 - - - 
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256 +/2+//?2 N*%!>�?1R+ ์ phosphorus pentasulfide 1314-80-3 1 mg/m

3
 - - - 

257 +/2+//?2 R!/ค1/R/ ์ phosphorus trichloride 7719-12-2 0.5 ppm - - - 

258 *$@1>ค O/%R0R / ์ phthalic anhydride 85-44-9 2 ppm - - - 

259 �/ *>ค/>ค  picric acid  88-89-1 0.1 mg/m
3
 - - - 

260 
*>%P % (2-R*/@/>1-1,3-/>%N %R 
P/%) 

pindone (2-pivalyl-1,3-

indandione) 
83-26-1 0.1 mg/m

3
 - - - 

261 P'O!2N�?.- R0 //�R� ์ potassium hydroxide 1310-58-3 - - - 2 mg/m
3
  

262 P*/*@�>1 O/1�/0/1์ propargyl alcohol 107-19-7 1 ppm  - - - 

263 1,3-P*/R*P/O1คP!% 1,3-propiolactone 57-57-8 0.5 ppm  - - - 

264 �/ P*/*>P/%>ค propionic acid 79-09-4 10 ppm  - - - 

265 P*/*/�N�//์ propoxur 114-26-1 0.5 mg/m
3
  - - - 

266 %//์-/1-P*/*>1 />�?N!# n-propyl acetate 109-60-4 200 ppm - - - 

267 %//์-/1-P*/*>1 O/1�/0/1์ n-propyl alcohol 71-23-8 200 ppm - - - 

268 P*/*>1?% />-?% propylene imine 75-55-8 2 ppm - - - 

269 P*/*>1?% //�R� ์ propylene oxide 75-56-9 100 ppm - - - 

270 R*/> ?% pyridine 110-86-1 5 ppm - - - 

271 ค/>P%% quinone 106-51-4 0.1 ppm - - - 

272 /?�//์�>%/1 resorcinol 108-46-3 10 ppm  - - - 

273 P/#?P%% rotenone 83-79-4 5 mg/m
3
 - - - 

274 
N�N1N%?.- N0��>+1C//R/ ์  Q%/C'
�/�N�N1N%?.- 

selenium hexafluoride,  

as Se 
7783-79-1 0.05 ppm - - - 

275 
2@/'/>�/&N�N1N%?.- Q%/C'�/�
N�N1N%?.- 

selenium compounds ,as Se 7782-49-2 0.2 mg/m
3
 - - - 

276 �>1>�@ ค/>2!?11?% silica, crystalline  
 

 

 

- ค/>2P!&@R1#์ /%B,@ค�%@ N1O�#?P
/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O 

- cristobalite, respirable 

dust 
14464-46-1 0.025 mg/m

3
  - - - 

 

- O/1+@-ค///์� /%B,@ค�%@ N1O�#?P
/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O - α-quartz, respirable dust 

1317-95-9, 

14808-60-7 
0.025 mg/m

3
  - - - 

277 P�N ?.- />R� ์ sodium azide 26628-22-8 
 

 

 
- Q%/C'�/�P�N ?.- />R� ์ as sodium azide  - - - 0.29 mg/m

3
  

 
- Q%/C'R/�/��/ R0 /@P�/>� as hydrazoic acid vapour  - - - 0.11 ppm  
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278 P�N ?.- R&�?1R+!์ sodium bisulfite 7631-90-5 5 mg/m

3
  - - - 

279 P�N ?.- R0 //�R� ์ sodium hydroxide 1310-73-2 2 mg/m
3
 - - - 

280 
2!//%N#?.- Pค/N-# Q%/C'�/�
Pค/N-?.- 

strontium chromate, as Cr 7789-06-2 0.0005 mg/m
3
  - - - 

281 2!/>ค%>% strychnine 57-24-9 0.15 mg/m
3
 - - - 

282 2R!/?% styrene 100-42-5 100 ppm 600 ppm 
5 min in  

any 3 hr 
200 ppm 

283 �?1P+N#* sulfotep 3689-24-5 0.1 mg/m
3
  - - - 

284 �?1N+//์ R //�R� ์ sulfur dioxide 7446-09-5 5 pmm
 

- - - 

285 �/ �?1+C/>� sulfuric acid 7664-93-9 1 mg/m
3
 - - - 

286 #?1�์ talc 14807-96-6 
 

 

 

- #?PR-N-?2N/%'/>�/&�/�N2O%Q.
O/2N&2#/2 /%B,@ค�%@ N1O�#?P
/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O 

- containing no asbestos 

fibres, respirable dust 
 2 mg/m

3
  - - - 

 

- #?P-?2N/%'/>�/&�/�N2O%Q.O/2
N&2#/2 /%B,@ค�%@ N1O�#?P/@�2C 
N�O@2CN/>&&#@�N >%ห@.Q�R O 

- containing asbestos fibres, 

respirable dust 
 0.1 f/cm

3
  - - - 

287 
#?/?*?*? (N!!/>N/#$>1 R*P/
+/2N+!) 

TEPP (tetraethyl 

pyrophosphate) 
107-49-3 0.05 mg/m

3
 - - - 

288 
N#11CN1?.- N0��>+1C//R/ ์ 

Q%/C'�/�N#11CN1?.- 

tellurium hexafluoride, as 

Te 
7783-80-4 0.02 ppm - - - 

289 1,1,2,2-N!!/>ค1/P//?N#% 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - - 

290 N!!/>N/#$>1 N1  Q%/C'�/�!>�?P/ tetraethyl lead, as Pb 78-00-2 0.075 mg/m
3 

- - - 

291 N!!/>R0P /+>/O/% tetrahydrofuran 109-99-9 200 ppm - - - 

292 N!!/>N-#$>1 N1  Q%/C'�/�!>�?P/ tetramethyl lead, as Pb 75-74-1 0.075 mg/m
3
 - - - 

293 
O#1N1?.- 2@/'/>�/&#?P1>1@.  

Q%/C'�/�O#1N1?.- 

thallium, soluble 

compounds, as Tl 
7440-28-0 0.1 mg/m

3
 - - - 

294 �/ R$P/R�1Pค1>ค thioglycolic acid 68-11-1 1 ppm  - - - 

295 R$P/%>1 ค1/R/ ์ thionyl chloride 7719-09-7 - - - 0.2 ppm  

296 R$O/- thiram 137-26-8 5 mg/m
3 

- - - 

297 P#1C/?%  toluene   108-88-3 200 ppm 500 ppm 10 min 300 ppm 

298 
P#1C/?%-2,4-R R/P�R�.@N%# 

(#? ?R/) 

toluene - 2,4-diisocyanate 

(TDI) 
584-84-9 - - - 0.02 ppm 

 

 
   

  
 

 



_b 

 

1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 

�? �ํ@�? ค/@-N�O-�O%
�/�2@/Nค-?/?%!/@.
N�1?P.!1/ />.>N/1@ 
�@/#ํ@�@%'�!> 

�? �ํ@�? ค/@-N�O-�O% 

�/�2@/Nค-?/?%!/@.2ํ@ห/?& 

�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 
299 //P#-P#1C/> ?% o-toluidine 95-53-4 5 ppm - - - 

300 R!/&>/#>1 +/2N+! tributyl phosphate 126-73-8 5 mg/m
3
 - - - 

301 �/ R!/ค1/P//>�>!>ค trichloroacetic acid 76-03-9 0.5 ppm  - - - 

302 
1,1,1-R!/ค1/P//?N#% 

(N-#$>1ค1/P/+//์-) 

1,1,1-trichloroethane 

(methyl chloroform) 
71-55-6 350 ppm - - - 

303 1,1,2-R!/ค1/P//?N#% 1,1,2-trichloroethane 79-00-5 10 ppm - - - 

304 R!/ค1/P/N/#$>1?% trichloroethylene 79-01-6 100 ppm 300 ppm 
5 min in  

any 2 hr 
200 ppm 

305 1,2,3-R!/ค1/P/P*/N*% 1,2,3-trichloropropane 96-18-4 50 ppm - - - 

306 
2,4,5 #? (�/  2,4,5-R!/ค1/P/ 
+?%/��?/>�>!>ค) 

2,4,5 T (2,4,5,-

trichlorophenoxyacetic acid) 
93-76-5 10 mg/m

3
 - - - 

307 R!/N/#$>1/>-?% triethylamine 121-44-8 25 ppm - - - 

308 N#//์N*%#?% turpentine 8006-64-2 100 ppm - - - 

309 .CN/N%?.- Q%/C'�/�.CN/N%?.- uranium, as U 7440-61-1 
 

 

 
- 2@/'/>�/&#?P1>1@.R O - soluble compounds  0.05 mg/m

3
 - - - 

 
- 2@/'/>�/&#?PR-N1>1@. - insoluble compounds  0.25 mg/m

3
 - - - 

310 /@N%N ?.- vanadium 1314-62-1 
 

 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O Q%/C'�/� 
R /@N%N ?.-N*%//�R� ์ 

- respirable dust, as V2O5  - - - 0.5 mg/m
3
 

 

- +C- Q%/C'�/�R /@N%N ?.- 

N*%//�R� ์ 
- fume, as V2O5  - - - 0.1 mg/m

3
 

311 R/%>1 />�?N!# vinyl acetate 108-05-4 10 ppm  - - - 

312 R/%>1 P&/R- ์ vinyl bromide 593-60-2 0.5 ppm  - - - 

313 R/%>1 ค1/R/ ์ vinyl chloride 75-01-4 1 ppm 5 ppm 15 min - 

314 R/%>1> ?% ค1/R/ ์ vinylidene chloride 75-35-4 5 ppm  - - - 

315 R/%>1 P#1C/?% vinyl toluene 25013-15-4 100 ppm - - - 

316 /@/์+@/>% warfarin 81-81-2 0.1 mg/m
3 

- - - 

317 
R�1?% (//P/ N-!@ *@/@ R/P�
N-//์) xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - - 

318 R�1> ?% xylidine 1300-73-8 5 ppm - - - 

319 +C-�/�2?��>2?ค1/R/ ์ zinc chloride fume 7646-85-7 1 mg/m
3 

- - - 

 
   

 
 



_c 

 

1ํ@ ?& 

#?P �AP/2@/Nค-?/?%!/@. (R#.) �AP/2@/Nค-?/?%!/@. (/?��01) CAS No. 

�? �ํ@�? ค/@-N�O-�O%
�/�2@/Nค-?/?%!/@.
N�1?P.!1/ />.>N/1@ 
�@/#ํ@�@%'�!> 

�? �ํ@�? ค/@-N�O-�O% 

�/�2@/Nค-?/?%!/@.2ํ@ห/?& 

�@/2?-(?2Q%/>.>N/1@2?Q%N 

�? �ํ@�?  

ค/@-N�O-�O%
�/�2@/Nค-?
/?%!/@.2C�2B  
R-N/N@N/1@Q N 

Q%/>ห/N@�
#ํ@�@% 

�? �ํ@�?  

ค/@-N�O-�O% 

/>.>N/1@ 
#?P�ํ@ห%  

QหO#ํ@�@%R O 

320 �>�ค์ Pค/N-# Q%/C'�/�Pค/N-?.- zinc chromates, as Cr 

13530-65-9, 

11103-86-9, 

37300-23-5 

0.01 mg/m
3
  - - - 

321 �>�ค์ 2N!?./์N/# zinc stearate 557-05-1 
 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

322 2?��>2? //�R� ์ zinc oxide 1314-13-2 
 

 

 

- /%B,@ค#B��%@ #?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - inhalable dust  15 mg/m

3
 - - - 

 

- /%B,@ค�%@ N1O�#?P/@�2C N�O@2CN
/>&&#@�N >%ห@.Q�R O - respirable dust  5 mg/m

3
 - - - 

323 +C-�/�2?��>2? //�R� ์ zinc oxide fume 1314-13-2 5 mg/m
3
 - - - 

324 
2@/'/>�/& N�//์PคN%?.- 

Q%/C'�/�N�//์PคN%?.- 

zirconium compounds, as 

Zr 
7440-67-7 5 mg/m

3
 - - - 

  

  ห/า0เหตุ 
 ��? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.N�1?P.!1/ />.>N/1@�@/#ํ@�@%'�!>� ห-@."@� /> ?&ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.N�1?P.!1/ />.>N/1@�@/#ํ@�@%
'�!>,@.Q%2"@%'/>�/&�>��@/#?P1C��O@��@P�-?2B�,@*'�!>#ํ@�@%2@-@/"2?-(?2ห/A/R O/?&N�O@2CN/N@��@.R O#B�/?%!1/ N/1@#?P#ํ@�@%P .R-NN'็%/?%!/@.!N/2B�,@* 

 ��? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.2ํ@ห/?&�@/2?-(?2Q%/>.>N/1@2?Q%N� ห-@."@� /> ?&ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.#?P1C��O@�2?-(?2/.N@�!N/N%AP/�Q%
/>.>N/1@2?Q%N !@-#?P�ํ@ห%  P .R-N-?/@�@//>ค@.NคA/� N%AQ/N.AP/"C�#ํ@1@./.N@�"@//ห/A//.N@�N/AQ//?� -@%N-@ ห1?& ห/A/�N/��@-�%/@�#ํ@QหON�> /B&?!>Nห!B ห/A/R-N2@-@/"�N/.
!%N/�R O ห/A/'/>2>#$>,@*�@/#ํ@�@%1 1�/.N@�-@�  

 ��? �ํ@�? ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.2C�2B R-N/N@N/1@Q N Q%/>ห/N@�#ํ@�@%� ห-@."@� /> ?&ค/@-N�O-�O%�/�2@/Nค-?/?%!/@.2C�2B �@P�!O/�R-NN�>%�/N@คN@#?P
�ํ@ห% R/OR-N/N@N/1@Q N Q%/>ห/N@�#ํ@�@% 

 �/%B,@ค#B��%@ #?P/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O (inhalable dust)� ห-@."@� /%B,@ค�%@ N1O��/N@ห/A/N#N@�?& _^^ R-Pค/N-!/ O�/%1/.Q%/@�@0#?P/@�
2C N�O@2CN/>&&#@�N >%ห@.Q�R O 
 �/%B,@ค�%@ N1O�#?P/@�2C N�O@2CN/>&&#@�N >%ห@.Q�R O (respirable dust)� ห-@."@� /%B,@ค�%@ N1O��/N@ห/A/N#N@�?& _^ R-Pค/N-!/ O�/%1/.Q%/@�@0#?P
/@�2C N�O@2CN/>&&#@�N >%ห@.Q� O1>2@-@/"N�O@"@�O1>2>2-Q%&/>N/�*AQ%#?PO1�N'1?P.%/@�@0�/�'/  

 

  mg/m
3
 ห-@."@� ->11>�/?-!N//@�@0ห%@P�1C�&@0�์N-!/ 

  f/cm
3
 ห-@."@� �ํ@%/%N2O%Q.!N//@�@0ห%@P�1C�&@0�์N�%!>N-!/ 

  ppm ห-@."@� 2N/%Q%1O@%2N/%P .'/>-@!/ 
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 ?�!NอR#!?O 

�Oอ _ #1>�@0!?ON1?0�/N@  �#1>�@0�1/2/?2 >�@1Oล>คBO/ค1อ�O1��@!  N1ANอ�  /@!1ฐ@!
1> ?"N2?0��?N0อ/QหOลC��O@�R O1?"N�ล?N0!ลอ 1>0>N/ล@�@1�ํ@�@!Q!O!Nล>/?!� 
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�Oอ a !@0�O@�!Oอ�ค/"คB/1> ?"N2?0��?NลC��O@�R O1?"N�ล?N0!ลอ 1>0>N/ล@�@1�ํ@�@! 

Q!O!Nล>/?!  (Time  Weighted  Average-TWA)  />QหON�>!/@!1ฐ@!!@/!@1@�O!"�O@0#1>�@0   

P 0ห!N/0/? 1> ?"N2?0� ?��?NQ�OQ!#1>�@0!?OQ�Oห!N/0N#็!  N �>N"ลNอ 

 

#1>�@0  �  /?!�?N  _a   ?!/@ค/  พ.0.  `_`^ 

อ!?!�์ช?0  อ>�?0พ?ฒ!@ช?พ 
ผ?O�1/�1@ชก@1ก1>�1/�  1?ก1@1@ชก@1O�! 
อ >"�?ก1/2/?2�>ก@1Oล>ค>O/ค1อ�O1��@! 



    

 

(�@1@�O� ทO@0!1>ก@0) 

�@1@�/@�1ฐ@�1>�? N.?0�ท?่0อ/QหOล?ก�O@�R�O1? N�ล?่0�ลอ�1>0>N/ล@ก@1ท @�@�Q�O�Nล>/?� 

1>�? N.?0�N�ล?่0�ลอ�N/ล@ก@1ท @�@� (TWA) 

R/NNก>� (N��>N ลNอ) 
1>0>N/ล@ก@1ท @�@�ท?่R�O1? N.?0��Nอ/?�*  
�?่/P/� �@ท? 

f` _d - 

fa _` b`  
fb _^  c 

fc f  - 

fd d `_ 

fe c ` 

ff b - 

fg a __ 

g^ ` a_ 

g_ ` - 

g` _ ac 

ga _ _d 

gb _ - 

gc - bf 

gd - af 

ge - a^ 

gf - `b 

gg - _g 

_^^ - _c 

_^_ - _` 

_^` - g 

_^a - e.c 

_^b - d 

_^c - c 

_^d - b 

_^e - a 

_^f - `.c 

_^g - ` 

__^ - _.c 

___ - _ 

  ห/@0Nห�> *  1>0>N/ล@�@1# @�@�#?NR O1? N2?0�Oล>1> ? N2?0�N�ล?N0!ลอ N/ล@�@1# @�@� (TWA) QหOQ�OคN@/@!1ฐ@� 

#?N� @ห� Q�!@1@��O@�!O�N!็�ล @ ? O1� ห@�R/N/?คN@/@!1ฐ@�#?N� @ห� !1�!@/!@1@�QหOค @�/��@�2ู!1 
 ?��?O 

  T =  f  

        ` (L- fc)/a
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 L ห/@0"@� 1> ? N2?0� (N �>N ลNอ) 

Q��1�?คN@1> ? N2?0�N�ล?N0!ลอ N/ล@�@1# @�@� (TWA) #?NR O�@��@1ค @�/�/?N01#0�>0/QหO!? N01#0�>0/ออ� 
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