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平成25年度　労働安全衛生協議会

オフセット印刷工場の作業環境調査報告書
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1.1.1. ���������������� !"#$%VOC&�'()* 
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�{���!]^:ëa���~�:[�P=Q�=�'

()�!1*ñ:ÄÅD<=�ìí��~�B[�P=Q3 �!W�ÀÓK+,Æ¿=�ÎÏ4�-P
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#L��� nÇ��<C	
a�³7QÌtsÍr¤rÎÏ{��o�pI8qhG��VOC !É
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� "#$%&'?@�opqrstu!O
����&n!0ÝIQ 
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� 2q"#$%&'?@�� opqrstu��� 25� 6�  5�(.)10:00Q12:00 
� 3q"#$%&'?@�� opqrstu��� 25� 6� 19�(.)13:00Q15:00 
� 4q"#$%&'?@�� opqrstu��� 25� 7�  4�(�)10:00Q12:00 
� 5q"#$%&'?@�� opqrstu��� 25� 7� 22�(�)10:00Q12:00 
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� 8 q"#$%&'?@�� opqrstu��� 25� 9� 30�(�)10:00Q12:00 
� 9 q"#$%&'?@�� opqrstu��� 25� 10� 11�( )10:00Q12:00 
� 10q"#$%&'?@�� opqrstu��� 25� 10� 30�(.)10:00Q13:00 
� 11q"#$%&'?@�� opqrstu��� 25� 11� 28�(�)10:00Q13:30 
� 12q"#$%&'?@�� opqrstu��� 25� 12� 10�(�)10:00Q12:00 
� 13q"#$%&'?@�� opqrstu��� 26�  1� 15�(.)10:00Q12:00 
� 14q"#$%&'?@�� opqrstu��� 26�  1� 29�(.)13:00Q16:00 
� 15q"#$%&'?@�� opqrstu��� 26�  2� 10�(�)10:00Q12:00 
� 16q"#$%&'?@�� opqrstu��� 26�  2� 26�(.)13:00Q16:00 
� 17q"#$%&'?@�� opqrstu��� 26�  3� 12�(.)13:00Q16:00 
� 18q"#$%&'?@�� opqrstu��� 26�  3� 26�(.)10:00Q13:00 
� 19q"#$%&'?@�� opqrstu��� 26�  4� 10�(�)11:00Q14:00 
� 20q"#$%&'?@�� opqrstu��� 26�  4� 24�(�)13:00Q15:00 
� 21q"#$%&'?@�� opqrstu��� 26�  5� 13�(�)13:00Q15:30 
� 22q"#$%&'?@�� opqrstu��� 26�  5� 29�(�)10:00Q14:00 
� 23q"#$%&'?@�� opqrstu��� 26�  6� 12�(�)13:00Q15:00 
� 24q"#$%&'?@�� opqrstu��� 26�  6� 23�(�)11:00Q14:00 
� 25q"#$%&'?@�� opqrstu��� 26�  7�  9�(.)14:00Q17:00 
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U.V��W�X�Ý�<¦^aJ"#&'�Ø�L¦Pz7�Ã00P=Q 
 
�~�!*è� 
���°X�	
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�=�>�~�A3r4!���ÎÏ4³0VOCÉG!�´:ÄÅD<=�!~��>��~�A�:
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<

b(¦cY2d�Ýº�
Ô(¦c`2d'(v�
º<

ef�!b(g°V�
Ýº�Ô(g°V�º
<

ef�!b(g°V�
Ô(g°V�	���
2§-oÌ�ÓKÔ(

ef�!b(g°V�
Ô(g°V

'(¸
 %`'(�'(v� %`'(�2�'(� %`'(�'(v�
%`'(hAr4ri�.V���

¡Q�à�¸jÛMY2�~���

J¦ºl�
%`'(�'(v� %`'(�'(v�

kÔl³cVWKmd JnUTU WnITY Wn`IT Y\n]UU YUnWTU YUnUUU

{�X(wcVWd TUU T\U YnYUZ ]nU]U ]n\IZ Y]nU\U

'(q8 �JUTUVWKm�KTUUVW

op\[IcqK�Ñd
�WITYVWKm�KT\UVW

opJ[YcqK�Ñd
�W`JUVWKm�KYYUZVW

opW[TcqK�Ñd

��Y\]UUVWKm�K�]U]UVW

�
op`[UcqK�Ñd

�YUWTUVWKm�K]\IZVW

opW[TcqK�Ñd
�YUUUUVWKm�KY]U\UVW

opU[\]cqK�Ñd

	



2.1.3. )*^_"`�a* 
� STU.V��°X�Ý�<��ñ1234�&n�VOC���Ìts�-P.�ÎÏ4ÓK�'D
<Q�=E���q�!©���:0c��34���Æ¿�»!!�12î×I���C0�¿<Q 
� ~�×I����~�×IW�X�J¦Æ¿z7<ÎÏ4�!$%3r4�rV�&n�SDS�!;
rfg��å°Í¯Vu¤T�³Ö5��ñÖ5�!¼½�ÕÆ¿=��ÞåV:B0��()ÉG�

>gÉG�ACGIH�st��&'uvw�@�!���¥ ��TLV-TWA�TLV-STEL�!×I��
:fg�x�P=Q 

Ã¿K!��! SDS;rfg��å°Í¯Vu¤T�³Ö5��ñÖ5�!¼½:7 3�tDQ�
=�Ã!ÞåVÓK�()ÉG �>gÉG �ACGIH!���¥ ��TLV-TWA �TLV-STEL ��
:gûPzx�P=~�×I���10���!	y:7 4�tD�()ÉG�!¦z��7z��7 5
f{�Q 
� JÝ�ÎÏ4!'.�å|rå�å:×I0P=�å°Í¯Vu¤T�³Ö5�º<�ñÖ5!¼½�

ÎÏ4��!$%3r4�rV�SDS����}�;rÆ¿z7J7q8!~³�ÖC�ÕÆ¿=Q�
=�»!q�C�()ÉG�>gÉG�ACGIH!���¥ �CtÆ¿z7J7�����=Q 
� ÎÏ4���	34��J���34J!����340Pz!�´C¸è��I�STU.V��

°X�ÉWD<S|*r4�{�w�!øù�!|}:gûD<0�Vr4,VOC�!~�C¸è0
g¨K¿<Q 




SDS!;rfg!ÄÅ��å°Í¯Vu¤T�³Ö5��ñÖ5�!×I0P=!��
Ìts�-Í¯TÞr�AF�?,+tV 5��

ÎÏ4 9���
-P. 3���012 2�� �� 15�����<Q  �



7 3� SDS;rfg��å°Í¯Vu¤T�³Ö5��ñÖ5�!¼½�
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"
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(
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0
+
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2 345678�9: ; ; ;
2 3<=>?�: ; ; ; ;
2 3�@ABCDE�FGH�FI: ;
2 378�9: ;

FFFH-IH1 JK! ; ; LL
2 3MNO%PQRS': ;

T(-GH-(HG UVW!XRYZ%[J\Z]^RZ_V%UZ`% ; ;
2 JK!3a?bcd	: ; ;

FGTHe-H1 fgQW!XRYZ%[JhV%UZ`% ; ;
2 3ig]!: ;
2 3�: ; ; ; ;
2 3jklm$R!In: ;

e(HITHo "]W! ; LL
1(((FHFpHT 'RhV%&!q! ; LL
eFH1GHp Kr\W! ;
FGGHIFHI UV%&!q! ; LL

2 3stuUP`%6: ; ;
2 3 $vOrw!: ; ; ;
2 3�
lxyd�z78�9{�: ;
2 3| }!>?�~8�: ;
2 �e��FG�%"%]�g�"�!cd	 ;
2 3Kr`!6{�: ;
2 3���UP`%: ;

(FpFHooH- fgQW!XRYZ%[J_V%UZ`% ;
(TH((Ho F�1Hfgv!�}Z% ;
T-HooHG p�oH�hV%HIH}�V!Hp�oH�}Z% ;

2 �J�}!<=>?�� ;
oI-IH(1H1 ���![��� ; ;
T(-GH-(HG 1H�F�FH�hV%U'"]�U\JZ% ;

2 3XRYZ%UZ`%6{�: ;
2 3UVW!XRYZ%�%"%UZ`%: ;

(TH((Ho fgv!HF�1H�}Z% ;

F-peHopHG F�p�(H'RhV%]�g�"�! ;
FTe(H1THp �F��p��(��HF�p�(H'RhV%]�g�"�! ;
TooTHoGHe ]P�'O!P�'O!PHF�1�IH'RhV%]�g�"�! ;
FTe(H1oH1 ]P�]P�'O!PHF�p�(H'RhV%]�g�"�! ;
FoT-H-FH( F��1��p�H'RhV%]�g�"�! ; ;
TGeIH1oHG F�F�1H'RhV%]�g�"�! ;
11pIHT(H( F�1�IH'RhV%]�g�"�! ; ;
pT1-H((HG FHUV%HpHhV%]�g�"�!3��EH���BCEHcd	: ; ; ; ;
FeI-eHFGH1 ]PHFHUV%HpHhV%]�g�"�! ; ;
pT1-H(oHF FHUV%HIHhV%]�g�"�! ;
o1poH--HG F�HUV%HI�HhV%]�g�"�! ;
Ie1oHT-HT ]PHFHUV%HIHhV%]�g�"�! ; ; ;
FoT-HeTHp F�1�pH'RhV%]�g�"�! ;
TooTH((H1 F�]PH1�'O!PHpH'RhV%]�g�"�! ; ;
Ie1pHT-H- 'O!PHFHUV%H1HhV%]�g�"�! ;
FoT-He1H- fgQ%]�g�"�! ; ; ;
FpeeGHepHT 'O!PHF�IH�UV%]�g�"�! ;
p11FHoFH1 1HhV%}�\! ;
1TeI(HGTHe pHhV%}�\! ; ;
FFFH-IH1 JK! ; ; ; ; LL
F(-oeH-eHp 1�(H�hV%}�\! ;
F(-oeHeIHG p�oH�hV%}�\! ;
G(eFFHGIHo pHhV%JK! ;
1G(FHpGHF 1�oH�hV%}�\! ; ; ;
oFFHFIHp FHUV%H1HhV%&!q! ; ;
-TFH-pHG 1HhV%JK! ;
e(HopHo F�1�IH'RhV%&!q! ; ; LL
F1IHF-H( ��! ; ; ; ;;
FTpG1H1THF 1�(H�hV%JK! ;
FG-HoTH- F�p�(H'RhV%&!q! ; ; LL
oeT(He-HG 1HhV%��! ;
FpF(FHp(HI (HhV%��! ;
1-ITHT1H( IHhV%��! ;
FpF(FHpIHp pHhV%��! ;
FF1GH1FHI �!��! ; ;
GFpF(GH-FHT 1�oH�hV%��! ;
eFHFTH- Kr\W!H��� �gZ ;
FGTHe-H1 FHh'"]H1HfgvJZ% ; L
FTpGFHeIHe IHhV%JK! ;
e(HITHo F�1H�hV%&!q! ; ;
o1GHFIHI pHUV%'%U! ; ;
FG-H--Hp '%U! ; LL
FGGHIFHI UV%&!q! ; LL
11FoHpIHI IHhV%}�\! ;
FGoHI1Hp F�IH�hV%&!q! ;
(eFFHGIHo pHhV%JK! ; ;
(1oHTpH- F�1�pH'RhV%&!q! ; LL
FF1HIGHp ���! ;
o1eH(GH( 'R��! ;
pT1-H((HF FHUV%HpHhV%]�g�"�! ;
Fppe(HToHF 1�pH�hV%]�g�"�! ;

oTHopHG  $fgQ%�%YZ%31H����BC�@� L
e-H-1H- �h!����DCD� L
)*+,FG	
��L���� ¡�¢£¤¥¦§)*¨;���� ¡�¢£¤©ª/«¬­®¯®
°±� ²�
���³´QZ�µ¶·¸

²�
���¹ºQZ��»
²�����¹ºQZ��»
²�����¼½¾-G¿ÀÁ�	
¯�

ÂÃ±� /?ÄÅÆÇ·¸3����¨����¨����¨ !"3�#$%&!'���(::

�È�ÉÊ	


/?ÄÅË=Ì¾F¿ÀÁÍÎ¼½¾-G¿ÀÁ�	


Ï�Ð



7 4� x�P=ÎÏ4�0�¿<©���0�´!áâ0J<ÉG� 

*����&'��!���¥ ��8�Ñ���!de��>gÉG� 
**st��&'uvw�@�ACGIH�!���¥ ��8�Ñ���!de��TLV-TWA��Ð�Ñ���¥G�15Ö�
�TLV-STEL� 
***>�~�Aè�>��~�A�Ý7zìí 
 

7 5� ()ÉG�!¦z!�� 
¦z �� 

()ÉG1 � {�|}():Ö�<���1����´D<{�|}!�\:�´D<=���{�

|}~�áâ�É�z[�P={�|}~�!¼½ÓK{�|}()!Á�:9]D<

�!()�Ö:	�D<=�!øµQ 
� Ã!8����Û�`CtD���¥ è�Et!���®F!=�!áâ�!Ms:

fg��{�|}()ÚÛ![¦¶·ñ:gûPz%�Æ¿=B!Q 
>gÉG2 � "#wC 1� 8�Ñ��Ñ 40�ÑhG��`a��P�J7"#�G�1�����

�Æ¿<X���pð1���!����ÉGCÃ!8�&n��¿��~0ì²Dd

z!"#w�øù�!�7|}C§K¿J709]Æ¿<ÉGQ 
TLV-TWA3 
��Ñòð���� 
 

� S��I�P��P=0e~0ì²!"#w��|}C�K¿J7º�J=(!!��

ÉG!�Ñíð�����ÇÈ�"#�ÑC8�ÑR�è�40�ÑR��!�Q 
� {�|}!�=(!!��ÉG�	�!���YMPy<C�TWA�ÉG0»!Ë��

Ñ!w!k�:k�Ñ8���=B!Q 
TLV-STEL4 
�Ð�Ñ���¥ �� 

� =0¨ TWA C>g��f���zB�"#wC{�!!�y!�Ñ�Ã!�:ï¨z
��Pz�JKJ715ÖÑ!�Ñíð���Q 

� STELC%�Æ¿z7<X�!����15Ö:ï¨z�7z�JKl��=1�4q&
f�»¿i¿!Ñ�60Ö&�!ÑRCJ�¿�JKJ7Q 

� Ð�Ñ�ÒÉG!�����P=0e®ñ|}C�K¿<º�JX���¦7K¿<Q

 
  

                                                  
1 �'"#�WeboÌVf�¨X!�ì�ìoÌV;r!$%&'srqr�ºI
�http://anzeninfo.mhlw.go.jp/yougo/yougo12_1.html� 
2 ����&'��>>gÉG�!de�2013�G�A��25� 5� 14�ºI 
3 t�@A���&'��ÀWeboÌVf�t�©���$%ñ�r�(ICSC) ��z?!>ICSC�Õz�<¦zAº
I�http://www.nihs.go.jp/ICSC/yogo.html� 
4 m� 

©��� ï���� �´!áâ0J<ÉG�ppm� 
()ÉG >gÉG* TLV-TWA** TLV-STEL**

Ì?/Í@,-,Ar, 82.4 200 400 �<=� 200 400 
V,Bt 110.6 20 50 20 � 
1��Vs�2�/ÍCDr, 120 � � 100 150 
BE,+tFt 136 20 50 20 � 
s�*t�o-,m-,p� 138Q144 50 50 100 150 
DGt 151 � 200 200 � 
BE*tuÞAr,£D 
4r�HÞrpE,Br÷, 

152.5 � � � � 

VÞ�E,+tFt 
�1,2,3-�1,2,4-�1,3,5-� 

165Q176 � 25 25 � 

3�t 174.2 � � � � 
°�t*** 152Q153 � � 50 � 

��



2.1.4. )*bcd 
� >�~�A�Ý�<~�¸
!g¨¸:; 1��~�¸
!*è:7 6��E~�¸
�0!~�2
Â�~�,-�Ö52Â!	y:7 7�tD�EW�XnÇ�Q 
 

 
; 1� ~�¸
!g¨  ̧

 
7 6� ~�¸
	y 

~�¸
 *è 
� {�|}~� 
�A�B~��* 

×I0J�=STU.V��2!��:	�!��{�XÀ0Pz�W.�'.�å|r

å�å!�ñÖ5!¼½ÓKyK¿={�|}~�×I����7z�{�|}~�áâ

�É�zA~��B~�:«�=QJÝ�~��Ñ������:0c�Ñ�0P=Q 
� ��34~� 
�{�|}~�×I¡��

:0�=(!ÉG~�� 

W.�'.�å|rå�å!�ñÖ5!¼½ÓKyK¿=��!���
�!{�|}~

�×I��è��´áâ!�<©�����7z{�|}~�áâ�â�=~�:«�

=QJÝ�~��Ñ������:0c�Ñ�0P=Q 
� ��~� 
�i�.V�è�3Þ�Þ

r��� 

ÇÈ{�wC��ý<XÀ��J7C�<B(!ÉGCÒ�J<0�ç¿<���2!Î

Ï��! i�.V���Ír¤r� 30cm!���03Þ�Þr���{��Ñ!��
Pz-°÷¥pot/¤r�º<¡�:«�=Q��!~�CÐ�Ñ!¢e5I��<!

�×Pz���~��£î8�Ñ�:«7�Lw!rsC	æD<Ã0:ÄÅD<=��
~��Ñ!!E1234�Ö!��ÉG:é�<Ã0:ëa0P=Q 

¤ VOC~� ��2!ÎÏ��! i�.V��03Þ�Þr�����r4p, VOC��5¥
ÑR����àVOC��10¥ÑR��ºI�Vr4,VOC!ÉG:{��Ñ!��~
�P=Q 

¦ VOC¶¾© VOC!�å§¿: Ô©P��å§¿!=ÄJ��:Ê�D<H�M ¡¢or£u¤T
¥�ºI���2i�.V��!VOC!�'�����:ÐÑ�;�P=Q 

 ̈ Y����~� 
�-°÷¥pot/Þtu�

{�w�Lñb(:Î�P=ot/Þtu�t/:)±P�1 �!{��Ñ!:0ÝPz
�£î8�Ñ�~�Pz1�!���ÉG:é�=�VOC�~�!p�!�[��Q 

© Y����~� 
�C.�pot/Þtu� 

3M�!12�å£�4r:{�w�)±P�1�!{��Ñ!:0ÝPz�£î8�Ñ�
~�Pz 1�!���ÉG:é�=�VOC�~�!p��è�»!Ù!�� 4{���
[����5��Q 

ª �¹(~� ±þaJ~�k
0Pz�Ê�!34ÉG:�¹(�ºI�¹D<k
:ª«P=Q 
{�|}~����34~�!«XC¶·Ó:ÄÅP=Q 

*A ~�0��>{�X!1���ÉG!/Ñaè��ÑaJYM:0c��P=�\:]^D<=�!~�A:�B ~�
0��>1����!ÒÉG���C�¬Æ¿<XÀ0�Ñ�Ý�<~�A:7�Q 
�{�|}~���"#$%&'
�O­®,�¯ê!®��á�e��K¿=�{�|}~�áâ�â�z[�P=Q

ÑÒÓÔ©ª/
«¬­®Õ4	


�Ök×ØÙ/

Ök×ØÙ/Ú
Û¥ÚÜÝÖÙ
/Þ)*
3AÙ/ßBÙ/:

�cd{�Ù/

�ÞàáâãËÖk
×ØÙ/ÚÛ¥Ûá
äÙ/Þ)*
3cd{�)*:

�/uÙ/

åæçèÓÔ©sÝ
¯ÕÞéê¬Õâã
Ë�ëìÙ/
3íîÓÔ:
3cd{�)*:

��ïðñÝòÙ/
Ökó�Ökôõè�ñÝò0�Ù/
3���`w_�!fR!X:3�vS]_�!fR!X:
3cd{�)*:

�VOCÙ/
VOCÓÔ�°õÄ�¨Ök
ÞÓÔö8�÷ôö8Þ
Ök�øÞ�ùúûüý
þÕä��ëìÙ/
3ÓÔö8:

�µ�ÑÙ/
¦§��¯Ù/����

ÑÒÓÔ.	ø
ÓÔ
©ª/«
¬­®Õ8	


Ù/+,10	
 'Z\%VOCÙ/+,
	


��Ù/

¥��Õ
Ù/��

�
Ö
k
â
�
�
�
�
�
)
*
�

�ïð�ñÝò��
¥���ä)*�

�VOC��8
VOC���ß !��û"
#Ë��8

��



7 7� VOC~��Y����~��{�|}~�!~�2Âè�~�,-�Ö52Â 
~�fg ¡�4 ~�2Â 

��r�r� 
¡�,- Ö52Â 

� {�|}~� 
�A~��B~�� 

°�Lñb¡�(

258 
��å÷.°�� 

Pocket pump 
�SKC� 

50ml/min�10min �å°Í¯Vu¤T

�³Ö5

(AgilentGC6890�
5973MSD) 

� ��34~� 
�{�|}~�×I¡��:

0�=(!ÉG~�� 
� ��~� 
�i�.V�è�3Þ�Þr

��� 

50ml/min��� 
�{��Ñ!� 

¤ VOC~� 


 

�r4p,VOC�
XP-3120 

�$Aå£å±2�

5¥ÑR��� 
�{��Ñ!� 


 
��àVOC� 
KD-12²PD-12 
�$Aå£å±2� 10¥ÑR��� 

�{��Ñ!� �SÌUto 
COD-203 

�$Aå£å±2�

¦ VOC¶¾© 

 

 ¡¢or£u¤

T¥GF320 
�FLIR� 


 
 

 ̈ Y����~� 
�-°÷¥pot/Þtu�

°�Lñb¡�(

258 
��å÷.°�� 

Pocket pump 
�SKC� 

50ml/min��� 
�{��Ñ!� �å°Í¯Vu¤ 

T�³Ö5

(AgilentGC6890�
5973MSD) 

© Y����~� 
�C.�pot/Þtu� 

12�å£�4r

#3500 
�3M�� 


 �� 
�{��Ñ!� 

ª �¹(~� 
ùÌ�Í�rút¦

50³1400 ppm 
´:)©�°�µ

à���¶·à�¹

Â� 

100ml¸C4³C8 
200ml¸�Í�t��
¹¤,å@Þ.V�è

<=� 

 

ûüBE,¦ 
10³1000 ppm 

100ml¸VÞ�E,+
tFt�°�t�3�

t�DGt��è<=� 
s�*t¦ 
5³200 ppm 100ml¸s�*t 

 
  

��



2.1.5. )*ef�g* 
� >�~�A! 8N�!~�
!����A~���B~�����~��¤VOC~���7z��
º����!~�:«�=Q»!~��!g¨¸0*»;:�7 8è�; 2�tDQ 
 

7 8� E~�
0~���º��!×#�EW�XnÇ� 
~�
 ~��!g¨  ̧ �À8 

A~� � ��2���¯toÌ��§¼oÌ��!{�à!M¢½¾ 6¿À 
B~� � ��2�¯toÌ��!i�.VÀ�{�à����:¬�� 1¿À 
��~� � ��2!ÎÏ��! i�.V���Ír¤r� 30cm!��� 

� ��2!3Þ�Þr�� 
2¿À 

VOC~� � ��~�0m	!~���2¿À��;f{� 
� ��2�¯toÌ��!i�.VÀ�B~��½¾� 
� ��2�¯toÌ��!i�.VÓK 1.5�rV,À 
� '(v!n 

5¿À 

 

; 2� VOC~���*»; 
 
� ¦VOC¶¾©��7z����2i�.V�ÎÏ4!Oa���:×I�«�=Q 
¨Y����~��-°÷¥pot/Þtu�è�©Y����~��C.�pot/Þtu��{

�w!Áß�~�2Â:0I��z«�=Q 
ª�¹(~�����2��!{�Xf�Ý7z«�=Q 

  

$

%

&

'

(

)

& �AÙ/u36*ã: �BÙ/u31*ã:

A D �/uÙ/ B C E �VOCÙ/

% $ ' ( )

h�+,-.+Ë/§¨0Ù/u�1b2¯W ��',¨03kâ4Þ¥¨Ök×ØÙ/5©�6 !�Ù/ûÆÇ�ä7

89!� �:

8;<� �:

A D

��



2.2. )*i
�jk��� 
� �~��k���STU.V45��°X�Ý�<)VJ{�|}~�:[�D<=�!è-�:Ä

Å���D<=��3W�X�Í�ù�&W�X��Ý7z��~�:«�=Q 
� �=�ÎÏ4J¦³è�ÎÏ¸
�kÎÏÓ¦MÎÏÓ�0 VOC ÉG!�´ñ�'()�TU�!
��:��D<=���ÍW�X�Ý7zìí��~�:«�=Q 
� Ã¿K!¼½�á�7z�5°X�ÌQ&W�X��Ý�<>�~�A:«�=Q&n�>�~�A!
¼½0�´��7zèpPztDQ 
 
2.2.1. ,�-.)*lmPln9)*i
�jk 

(1) {�|}~�![� 
E×IW�X��e�1 Â!STU.V45��2!��:	�!��{�XÀ0Pz�"#$%&
'
!{�|}~�áâ5�B0��{�|}~�:[�P=Q 
~�!×I����7 4�tP=~�×I���10���!���"#$%&'
!{�|}�´á
â6�Ý7z()ÉGC®�Æ¿z7< 4���Ì?/Í@,-,Ar,�V,Bt�BE,+tFt�
s�*t���<Q 

A~���1�!{����Ñ�!Ýº» 1�Ñ:×I0Pz�B~���{�wCÇÈ��ý<X
À�~�×I��!(!ÉGC<BÒ�J<0�ç¿<�Ñ0Pz�ÌtsÍr¤rÎÏ{�:0c�

Ñ��[�P=�7 9�Q 
7 9� E×IW�X!{�|}~�[��Ñ� 

W�X ÌW�X ÍW�X ùW�X �W�X &W�X 
~�� 2013�9�10� 2013�9�12� 2013�9�17� 2013�9�25� 2013�9�27�

A~�[��Ñ� 16:50Q17:50 16:44³17:46 16:08³17:13 16:02Q17:15 15:38³16:40 
B~�[��Ñ� 17:43Q17:53 17:57³18:07 11:33³11:43 17:55Q18:05 16:44³16:54 
 
{�|}~�áâ�á��~�¼½!èp:7 10�tDQ 
7l¿!W�XBE~�×I��!()ÉG�×Pz&n!�����=Q 
�A~�� 
�IPA�()ÉG 200ppm�×Pz<= 0.621ppmÓK<­ 0.080ppm���� 0.144ppmQ 
�V,Bt�()ÉG 20ppm�×Pz<= 0.202ppmÓK<­ 0.012ppm���� 0.049ppmQ 
�BE,+tFt�()ÉG20ppm�×Pz<=0.016ppmÓK<­0.005ppm����0.0085ppmQ 
s�*t�()ÉG 50ppm�×Pz<= 0.585ppmÓK<­ 0.010ppm���� 0.098ppmQ 
���34�´��´áâ�1.0��ÃÚß��×P<= 0.0142ÓK<­� 0.0018���� 0.0063Q 
�B~�� 
�IPA�()ÉG 200ppm�×Pz<= 0.288ppmÓK<­ 0.08ppm&nQ 
�V,Bt�()ÉG 20ppm�×Pz<= 0. 223ppmÓK<­ 0. 032ppmQ 
�BE,+tFt�()ÉG 20ppm�×Pz<= 0.138ppmÓK<­ 0.005ppm&nQ 
�s�*t�()ÉG 50ppm�×Pz<= 1.734ppmÓK<­ 0.013ppmQ 
���34�´��´áâ�1.0��ÃÚß��×P<= 0.0453ÓK<­� 0.0025Q 

  

                                                  
5 Ä�51�4� 22�"#�et�46��<$ã=��25� 10�1��'"#�et�326� 
6 Ä�63�9�1�"#�et�79��<$ã=��24� 12� 28��'"#�et�604� 
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×I 
W�X 

~���� �´¼½ 
()�Ö 

8�3r4�Ú��� 
A~� B~� 

A 
~� 

B 
~�

k� � 1�´� � 2�´� Û¾µâ

Üz 
B~��

EA1 EA2 Ý CB 
ÌW�X 2013� 9� 10� Ù Ù Ù 0.0153 0.0047 2.86 0.0136 
ÍW�X 2013�9 �12 � Ù Ù Ù 0.0211 0.0080 2.15 0.0453 
ùW�X 2013�9 �17 � Ù Ù Ù 0.0068 0.0028 1.98 0.0046 
�W�X 2013�9 �25 � Ù Ù Ù 0.0086 0.0034 2.08 0.0025 
&W�X 2013�9 �27 � Ù Ù Ù 0.0328 0.0132 2.01 0.0317 
�A~��{�X!1���ÉG!/Ñaè��ÑaJYM:0c��P=�\:]^D<=�!~� 
�B~��1����!ÒÉG���C�¬Æ¿<XÀ0�Ñ�Ý�<~� 
��1�´��{�X!~0ì²Þ95%&�ß!XÀ�!(!1234!ÉG��I�Ã!�C()ÉG1.0�ÃÚß�:
ï¨J7�\��I�A~���Ù()�Ö0J<Q 
�� 2�´��Ddz!~��!�Û��ÉG!�����I�� 1�´�C()ÉG:ï¨=X��A~��� 2�´
�C()ÉGºI­Æ7���à()�Ö�()ÉGºI=e7���á()�Ö0J<Q 
�B~��C()ÉG1.0�ÃÚß�:ï¨J7�\��I�B~���Ù()�Ö0J<Q 
�k�9���A~��B~�!�´!!�âP7{�|}()�Ö!¼½CK¦Æ¿<Q 
�A~��B~�Cn��Ù()�ÖJ!��k��´��Ù()�Ö�{�|}()C)V��<09]Æ¿<�\� 
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EA1 EA2 Ý CB 
ÌW�X 2013� 9� 10� Ù Ù Ù 0.0753 0.0208 3.59 0.0799 
ÍW�X 2013� 9 � 12 � Ù Ù Ù 0.0835 0.0326 2.09 0.2671 
ùW�X 2013� 9 � 17 � Ù Ù Ù 0.0307 0.0122 2.04 0.0160 
�W�X 2013� 9 � 25 � Ù Ù Ù 0.0281 0.0099 2.35 0.0052 
&W�X 2013� 9 � 27 � Ù Ù Ù 0.0725 0.0295 2.00 0.1440 
�A~��{�X!1���ÉG!/Ñaè��ÑaJYM:0c��P=�\:]^D<=�!~� 
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�� 2�´��Ddz!~��!�Û��ÉG!�����I�� 1�´�C()ÉG:ï¨=X��A~��� 2�´
�C()ÉGºI­Æ7���à()�Ö�()ÉGºI=e7���á()�Ö0J<Q 
�B~��C()ÉG1.0�ÃÚß�:ï¨J7�\��I�B~���Ù()�Ö0J<Q 
�A~��B~�Cn��Ù()�ÖJ!��k��´��Ù()�Ö�{�|}()C)V��<09]Æ¿<�\� 
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2.2.3. *2)*i
�jk 
(1) ��~�![� 
��~���¦^aJ5b0Pz�ÇÈ{�wC��ý<XÀ��J7C���{�XÀf�<B(

!ÉGCÒ�J<0�ç¿<~��:x�P=Q�=��2!ÎÏ��! i�.V���Ír¤r�

30cm !���0�{�wCåæ�{��ÉWD<3Þ�Þr����º`¡�
�Y����~��

¦7<-°÷¥pot/¤r�º<¡���ºI�1 �!{��Ñ!�{�O�ÓK����!ÝÝc
ç 8�Ñ���~�:[�P�E����´×I 8���!��ÉG:é�=Q 
7 14��~�¼½���ÉG0��34�´�����~�!¼½:tDQ 
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(2) ��~�¼½!�  ́
� ÉG~�:«�= 10 ��!���BE*tuÞAr,£D4r�HÞrpE,Br÷,�3�t:
_� 8��!��ÉG:�TLV-TWA:�´áâ�0Pz��34�´P=¼½:; 5�tDQ 
��~�!��34�´���áâ� 1.0�¡dz 1/10&n0³����=Q 
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è(�Ö!���ppm���34�´��ÃÚß)

��� ~�XÀ
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DGt

1-�Vs�-
2-/ÍC
Dr,

V,Bt
BE,+t
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s�*t
VÞ�E,
+tFt

°�t
��34�
´�

BE*tuÞ

Ar,£D4r

�HÞrpE,

Br÷,

3�t

 i�.V�� 0.08@ 0.341 0.004 0.008 0.013 0.138 0.478 0.023 0.024 0.553 0.285
3Þ�Þr�� 0.08@ 0.062 0.001@ 0.002 0.003 0.025 0.15 0.004 0.007 0.098 0.049
 i�.V�� 0.334 0.435 0.029 0.008 0.027 0.178 1.325 0.033 0.061 8.568 0.377
3Þ�Þr�� 0.214 0.247 0.016 0.006 0.024 0.111 0.495 0.021 0.025 3.528 0.242
 i�.V�� 0.002@ 0.525 0.138 0.035 0.013 0.07 0.264 0.008 0.018 6.09 0.348
3Þ�Þr�� 0.002@ 0.361 0.083 0.017 0.005 0.025 0.131 0.004 0.009 2.002 0.244
 i�.V�� 0.028 0.511 0.003 0.037 0.02 0.204 0.631 0.035 0.034 0.001 0.413
3Þ�Þr�� 0.005 0.019 0.003 0.014 0.002 0.009 0.036 0.001 0.002 0.001é 0.018
 i�.V�� 0.047 0.422 0.03 0.108 0.008 0.083 0.299 0.015 0.022 0.362 0.372
3Þ�Þr�� 0.049 0.4 0.274 0.009 0.029 0.072 0.24 0.013 0.017 0.401 0.346

����	
��
�

&W�X

�W�X

ùW�X

ÍW�X

ÌW�X

0.024 0.061 0.018 0.034 0.0220.007 0.025 0.009 0.002 0.017
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2

 3kâ g3kâ �3kâ �3kâ =3kâ

cd{�)*?3AB�S'ÁC: cd{�)*?3�RDRZEF:

ojklmpqrstu

��



2.2.4. VOC)*i
�jk 
(1) VOC~�![� 
STU.V45��{�X��'D< VOC �Ö���()ÉG�>gÉG�ACGIH !���¥ 
��TLV-TWA �TLV-STEL ��C%�Æ¿z7<�Ö&¡Bq8êÁD<=���~����{�|
}~��0ë«Pz�¦^aJ5b0Pz�[��¦7<ÎÏ4:µâ�å0Pz<=:«�= VOC
�:¦7z�Vr4,0Pz! VOC ÉG:�´D<=��E~���Ý�<��~���r4,p,
VOC��5¥ÑR���àVOC��10¥ÑR�:[�P=Q 
~����A���2!ÎÏ��! i�.V�M�B�3Þ�Þr���C�i�.VÀ�D�i�
.VÓK 1.5�rV,À�E�'(v! 5¿À��<�; 2� VOC~���*»;f{�Q 
 
(2) VOC~�¼½�ÉG!6�Y©� 

VOC~�¼½ºI�E~��!<=��<­�����:7 15��0�=Q{�X���0!m�
��~��ºI�()ÉG�>gÉG�ÓÓçKlVOC!ÉGè�Ö2��:]^D<Ã0C�e=Q 

A~��!<=��ÝÝcç 1,000Q1,500ppm���à���@r°!Ë�� 3Q5ÖhG0J�z
7<Q 

BQE~��!<=��A~��!@r°Ù<= 5Ö��ÝÝcç 50Q100ppmhG0J�zÝI�
A~��!<=���!~��! 10Q20ì0J�z7<�&W�X:_��Q 
E~��!����8 ppmQ60ppmhG�<­�� 0Q20ppmhG0J�z7<Q 
{�0!´æ���Ír¤rÎÏ��VOCÉGC=����P=	¸�p¤t�.VÎÏ��»¿
~²VOCÉGC��PJ7rsC�K¿=Q 
&�ºI�^0PzÍr¤rÎÏ���'P=VOC���'í��<��i�.VÓK{�wî×
!3Þ�Þ�� 5ÖhG!ï¿���P�1400ppm.ÙÓK 100ppm&nhG�ðñ��Ó�3Þ�Þ
�!{�î×��¡¢a³ÉG!VOC��<Ã0CÖÓ�=Q 
&�ºI�ÎÏ4J¦³0 VOC ÉG!�´CÄÅÆ¿�{�X0Pz!�´CÁÂJ¨X���z
B�ÎÏ4J¦³)=©�º<@r°ÉGòF�ÒÉG���­U×ØC¸è0¼ó��=Q 
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(3) VOC~�¼½!�´�@r°ÉG� 
� EW�X�Ý�< VOC ÉG!@r°�<=����1 �!{����Ñ�!ÌtsÍr¤rÎÏ�
��A~�����2i�.VÍ���;�Æ¿z7<Q 
� Ã!@r°ÉG.Ù 30Ö�. 5Ö�Ù 25Ö�!E~��!VOCÉG���àVOC��!�ô:
; 7�tDQ 
� EW�X0B��A~��!ÉGC��P��zÓK@r°ÉG��D<��!�Ñ�1Q3ÖhG�
@r°ÉG��PzÓK�È*+,�õ<��!�Ñ� 3Q5ÖhG���=Q 
� BQE!E~��!ÉG��A~��ÓKãä!�Ñz���P�A~��!@r°ÉG��ÓK 15
ÖhG6¤P=���ÝÝcç�È*+,�õ<rsC�K¿=Q 
E~��!ÉG!��!hG��Ñ�EW�X�º�zjJ<B!!�ÌtsÍr¤rÎÏ{�O�

PzÓK<Ý! 5ÖhG�i�.V���ÒÉG���!¶·ñC�I�ÆK� 15ÖhG!Ñ��i
�.VÓK��P=VOC�ºI��2��!VOCÉGCÇÈ{��ºIBÒ�J<Q 
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(4) ��~��'W�X�![�0�  ́
ÎÏ4!N�0J¦³:Y¨�ÌtsÍr¤rÎÏ{�ÓK! VOC !�'è�����0[{�:
¬�P=���ê�! VOC �'è�����:ÄÅD<Ã0:ëa0Pz���2�r�r!3£%
��'W�X��Ý7z���~�:[�P=Q~�,-����~�0mÆ��<Q 
��~����ÎÏ4��7z� 3N�:¦yP�»¿i¿�J¦³:=�!�­! 3���%�P
=X�!VOCÉG!Y©:~�P=Q 
� VOC ÉG!Y©:B�0B��D7�i�.V�Ír¤r�Í�!~���Ý�<~�¼½:; 8
�tDQ 
ÎÏ4!N��ÓÓçKl�ÎÏ4!J¦³0 VOC ÉG��´P�~ú¡û´æ��<Ã0CÅ�
K¿=�7 16�Q 
ÌtsÍr¤r!üG��1�!{��Ñ!O��0���:¡¢D<0�±�Ír¤� 7Q8��ß
Ír¤� 5�hG��Pz7=�; 9�QÃ!Ñ�+råÉG!.â�»¿~²=e����PzÝKl
�; 8��EÎÏ40B<=ÉG� 150Q200ppm�!�����=Q 
Ã!=��ÎÏ4!N��ÓÓçKl�VOC ÉG�|}:ô¨<è÷0Pz��ÎÏ4!J¦³C
<B=e��Ír¤rüG!|}�çlÓ��<07¨<Q 
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JÓ�=Ã0�º<0�~Æ¿<Q 
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��<Q 
 
fg�JIS B 9631-2��´�2Âè��å÷��×D<$%èéWê�� 2 ����2�è��å÷� 
6.3.3¦MÎÏ)��Ý�<û¡ 
��2�¦M!�Þtg�û¨��� ���� �ÎÏ)�è�R��Ír¤ÎÏ)�:Q%Pz7<X���J¦
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(5) Ír¤rÎÏ��'VOC!/Ña����!�� 
�W�X�Ý�<�Ír¤rÍ� 30cm0 2m!��!VOCÉG!�ô:tD�; 10�Q 
ÎÏ4���J¦����30cm��!@r°ÉG�×Pz�2m��!@r°ÉG� 20Q50
hG
���=QÎÏ4�J¦����30cm��!@r°ÉG�×Pz�2m��!@r°ÉG� 50Q105

hG���=Q 
� Ã!=��ÎÏ4!N��º�z��'P=VOCÒ(!������7C�<Ã0Ct�Æ¿<Q 
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� �W�X���30cm��!@r°ÉG�×Pz�2m��!@r°ÉG� 5Q15
hG���=Qm
�ÎÏ4���zB��'P=VOCÒ(!������7C�<Q�W�X!X���i�.V��
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(6) �SÌUto~���r4p,Ö5)���7z 
� Rq!VOC~������àVOC��º<~�0ë«Pz��SÌUto~�è��r4p,Ö
5)��º<~�:«�=Q»¿i¿!È¦¶·ñ��7z�À���!�´:&n�;DQ 
 
� �SÌUto 
�SÌUto�VOC�ºIBÒ�G��<=��VOC���0K¨<W!�eJ7çlÓJVOC
!ÉGY©:Þ-,4Ì��0K¨<WC�e=Q 

5W�À�!~��J¦P=VOC�!T,å�r,� 0Q2000ppm�×P��SÌUto!T,å
�r,� 20ppm(	� 50ppm,100ppmBJ¦)0Ò�G��<Q¬���SÌUto�³ÉG×�Ý7
z!ÉGY©�×D<�GC=e7ÊË:Ë�=����!E°h��'D<çlÓJVOC!ÉGY
©:0K¨<WC�e=Q 
�SÌ����CJ�$%:8��()D<WC�P7QÃ!=���SÌUto�STU.V��

°X�Ý�<¨X%`!VOCÉG!��:�a��()D<!�)Pz7<QRÙ�STU.V��
°X¦�SÌUto!O�CõöÆ¿<Q 
 
� �r4p,Ö5)� 
ÍW�À�i�.VÍ� 30cm!�ÌtV�Ý7z�VOC�!øtC 1000ppm:Sr�rP=��
�r4p,Ö5)��z�s�*t0VÞ�E,+tFt!ÉG:~�P=Q»!¼½�s�*tC

112ppm�VÞ�E,+tFtC 9.6ppm:�ÕP=Q 
�r4p,Ö5)���å¡��É��34�Õ�<7�í	�±J²!��Ñ�ç=<��J�{

�õè��I�~� 30ÖÙ�~�¼½:»!X�y<Ã0C�e<Q�2�STU.V��°X�Ý
�<{�|}~��«ç<~�¸
0Pz�»õöÆ¿<Q 
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� Ìtsi�.V�ÎÏ4gÂÓK�'P= VOC Ò(!������78~���Ý�<~�¼½º
I��<hG!�~�¶·��<C��¦0�ÑCÓÓ<Ã0ÓK�ÀX�Ý7zÞ-,4Ì��¾�

a�]^�e<k
0Pz� ¡¢or£u¤T¥�º<VOC¶¾©:ª«P=�; 12�Q 
� ØU ��§�K7B!!�M ���ÌtsÍr¤rÎÏC��<0Í��Ei�.VÓK VOCC
� !º�����CI��({0JIef��P���W�X%`���D<!CÐÑÆ¿�¶¾©�

1*��<Ã0CÄÅÆ¿=�; 13�QÃ¿�ºI�'í:Ê�P�ÍÎaJ VOC��­U×ØCgþ
�[��e<Q�=�ÎÏ4gÂÓK! VOCÒ(B0K¨<WCÕ»=�; 14�QÃ�P= Ô:§<
Ã0�ºI�!"()�!���:ôKD{�¸
!ã©�¨X�!89�1*��<Ã0CÖ�=Q 
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2.2.6. 67{|}~��=��6789:)*i
�jk 
(1) Y����~�![� 
STU.V��°X���Òï�!1234�� 1Nè�� 2N&¡�:0c��:J¦D<Ã0�
���:#�<{�C¡¢aÐ�Ñ��<Ã0ÓK�$f{�X�«ç¿z7<{�|}~�����

!~��0m��{��Ñ!�pð��:5I6�{�w!%j×�&��aÓK 30cm&f!Áß�
�Y�ot/¤r:)±P=Y����~�:[�P=Q 
Y�ot/¤r��-°÷¥pot/Þtu�Lñb(:Î�P=ot/Þtu�t/:{�w�)

�  
; 16 '�-°÷¥pot/Þtu�C.�pot/Þtu��å£�4r�:)± 

 (��å£�4r:u¦)��( 
 
(2)  Y����~�¼½!�  ́
EW�X0B�{�|}!~���~��:«�=��1 �ë�!��m	{�w:×I�-°÷¥
pot/Þtu0C.�pot/Þtu!~�:«�=Q»!¼½�78!{�w0B���34�´

!áâ� 1.0�¡dÝº» 1/10&n0³����=Q�=L¸à!¡¢��7z��Êj�C�<B!
!�´ñCÅ�K¿=�7 17�Q 
� C.�pot/Þtu�º<~���{�|}!~�:«�=�!á�ÓK�� 4����� 5��
��«�=Q»!¼½�~����Ñ!=eJYM�JÓ�=Ã0ÓK�C.�pot/Þtu�º<

~�!1*ñCÅ�K¿=�7 18�QÃ!=�RÙ�­M�ó�)±ñ�*¿=C.�pot/Þtu
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Ã!¸àCÄ��e¿�{�w!âãCäJ���´�å÷�C±²�¼´��I�å�{�[\�

�æP=���;�C~��e<Ã0ÓK�STU.V��°X!{�|}:�´D<µâ�å÷�0

PzçèCõö�e<QÉ»!{�|}~�!{�X!X!��ÓK��°X![\�é#P={�w

Y�!������!ê'0JI�VOC½¾)�![¦©0¹ºz[ÀC§ÇDÃ0C¶·0J�=Q 
STU.V��W�À�ë(CìWí!�'&��12î� 1Nè�� 2N1234!õJ¦CÖc
00B��Rq~�×I0J�= 5W�À:0�Òï�!_`ab©.c�!ê'CÖì�7<QÃ!
º�JW�À��Y����~�
C1*��I�»!=���� f�3r4!ñw:;<00B��
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��`w_ �HFz¡z�eXFG� �H1z[z�eXFG� �HFz[z�eXF1� �H1z�z�eXF1� �Hpz z�eXF1� �HFzz#z�eXFT� �H1zz�z�eXFT� �HFzwzz�eX1(� �H1z zz�eX1(� �Hpz#zz�eX1(� �HFz¡z�eX1T� �H1z[z�eX1T�

vS]_ ¡zz�eXFG� [zz�eXFG� [zz�eXF1� �zz�eXF1�  zz�eXF1� #zz�eXFT� �zz�eXFT� wzz�eX1(�  zz�eX1(� #zz�eX1(� ¡zz�eX1T� �[zz�eX1T�

��`w_ U[U\ U[U\ U[Y\` U[UJW U[Y]Y U[UU] U[UU] U[UYY U[UUT U[UUJ U[UTT U[UJ

vS]_ U[UUI U[UUI U[YYU U[YUU U[U`U U[UUW U[UUW U[UU\ U[UUZ U[UU\ U[UYW U[UYW

��`w_ U[U`] U[]]W U[]U\ U[UJZ U[]UJ U[]Z\ U[]ZJ U[Y]Y U[UTI U[UYY U[ZJ` U[JZY

vS]_ U[Y]Z U[]I` U[]IU U[WYU U[]WT U[IUZ U[IZW U[UI\ U[UZU U[UTU U[Z`] U[J\I

��`w_ U[UYU U[YZU W[YTZ U[`I] ][TYT Y[\]] Y[Y]Z U[UU] U[UUY U[UU] U[I\Y U[IWY

vS]_ U[UU` U[Y]T ][J\Z ][J`] ][]\W Y[TJZ Y[TIT U[UUY U[UUY U[UU] U[W]U U[]`U

��`w_ U[UUY U[UUY U[UW\ U[UUY U[UJ` U[UZI U[YT` U[UUW U[UUZ U[UUI U[YY\ U[UTU

vS]_ U[UUW U[UUW U[UUW U[UUW U[UUW U[UZZ U[]U\ U[UUW U[UUW U[UUW U[UYY U[UYY
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vS]_ U[UUJ U[UUZ U[UU\ U[UU\ U[UU\ U[U]U U[U]Y U[UYW U[UY` U[UY` U[YIU U[Y]I

��`w_ U[UUI U[UU\ U[U]] U[UUT U[UY\ U[UUW U[UUT U[UU] U[UUJ U[UUI U[UY] U[UU`

vS]_ U[UUT U[UYU U[U]J U[U]W U[U]U U[UU\ U[UU` U[UUW U[UUJ U[UUI U[UYI U[UYU

��`w_ U[UIU U[U`] U[U`W U[U]J U[U`U U[UYI U[UWW U[UU` U[UJU U[U]\ U[YII U[YUZ

vS]_ U[UTY U[YYY U[YYY U[YUT U[YU` U[UW` U[UIW U[U]] U[UW\ U[U]` U[YJ\ U[YYT

��`w_ U[YIU U[I\W U[I`` U[YWU U[IWY U[YT] U[YJ] U[UWT U[YU] U[YU] U[I`Z U[WT\

vS]_ U[YZW U[I\] U[I\I U[IJ\ U[I]` U[YTU U[YJ\ Y[U]I U[YIU U[YWU U[IIT U[IUJ

��`w_ U[UTY U[YJZ U[]]T U[UTY U[]UT U[Y\` U[YJU U[UY\ U[UTT U[UJ] U[JJY U[IWW
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��`w_ U[UUZ U[U]W U[U]J U[UUZ U[U]] U[UYU U[UYY U[UUW U[UUT U[UUT U[UWJ U[U]T
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.��c`KYZd U[UU]é U[UY\ U[UUZ U[UUY U[UUI U[UU] U[UU` U[UZZ U[UYZ U[UU] U[UUI

-Ì]�/�c`KYUd U[U\é U[]]W U[YZ U[UUYé U[UUT U[UU\ U[U`] U[I\W U[YJZ U[UYJ U[U]W
/��c`KYUd U[UUI U[]I` U[Y]T U[UUWé U[UUZ U[UY U[YYY U[I\] U[Y\T U[UY` U[U]W

/��c`KYYd U[UUWé U[UZ] Y[WTY U[UU]é U[UU` U[UUI U[UWI U[U`Y U[UTT U[UUT U[UUJ
/��c`KY]d U[UUW U[]YW U[]ZY U[UUY U[UUZ U[UU\ U[U`I U[]]T U[YJT U[UYT U[UY]
/��c`KYWd U[UUW U[W]I U[Y]T U[UU]é U[UUZ U[UYY U[YJ U[WIZ U[]JW U[U]J U[UY\
/��c`KYZd U[UU]é U[YJ] U[UZI U[UU]é U[UUT U[UUT U[UTT U[YZ\ U[YY` U[UY] U[UU`

-ÌY�/�c`KY]d U[Y\` U[]U\ W[YTZ U[UW\ U[UUZ U[U]] U[U`W U[I`` U[]]T U[UY` U[U]J
/��c`KY]d U[YY U[]I ][J\Z U[UUWé U[UU\ U[U]J U[YYY U[I\I U[]ZZ U[U]W U[U]I

/��c`KYWd U[U] U[J]\ U[IWZ U[UYT U[UY` U[UYT U[Y` Y[]`\ U[II U[UT` U[UT
/��c`KYZd U[YY Y[]J ][YYJ U[YUT U[U] U[UZI U[JTI ][IUZ Y[U\Z U[Y]` U[YYZ
/��c`KY\d U[YW U[IJJ W[`UY U U[UYT U[UUI U[YU] Y[YII U[IJ\ U[UJZ U[UJ]
/��c`KY`d U[]I U[I]Y J[]`Y U[UJJ U[UYJ U[UZW U[Y`` Y[]IY U[JT\ U[UJY U[UTY

-Ì]�0�c`KY]d U[UJW U[UJZ U[`I] U[UUYé U[UU] U[UUT U[U]J U[YW U[UTY U[UUJ U[UUZ
0��c`KY]d U[Y U[WY ][J`] U[UUWé U[UU\ U[U]W U[YUT U[IJ\ U[]TY U[UWY U[U]I

0��c`KYWd U[U] Y[TZT Y[J\W U[YZJ U[U]Y U[UI U[T`Y W[\UJ Y[I] U[Y\` U[YZT
0��c`KYZd U[Y Y[JI ][I`J U[YYJ U[U]] U[UTZ U[WYY ][`IJ Y[WIW U[YT U[YW\
0��c`KY\d U[Y U[W] I[UYY U[UI] U[UYY U[UWW U[YWW U[Z`] U[IWT U[UWZ U[UW\
0��c`KY`d U[]T U[IZW T[ZT U[UI] U[UYT U[U\J U[]]] Y[WWW U[TWZ U[UJT U[UTT

-ÌW�1�c`KY]d U[Y]Y U[]UJ ][TYT U[UJ` U[UUZ U[UY\ U[U` U[IWY U[]UT U[UY\ U[U]]
1��c`KY]d U[U` U[]WT ][]\W U[UUWé U[UU\ U[U] U[YU` U[I]` U[]IT U[U]] U[U]]

-ÌY��2�c`KYZd U[UU]é U[]Z\ Y[\]] U[UZI U[UY] U[UUW U[UYI U[YT] U[Y\` U[UUW U[UYU
2��c`KYZd U[UUWé U[IUZ Y[TJZ U[UZZ U[U] U[UU\ U[UW` U[YT U[]`I U[UUT U[UYY

2��c`KY`d U[UUJé U[\U] Y[ZW] U[Y`W U[UJ] U[U]] U[U`W U[WU` U[I`W U[UY] U[U]W
2��c`K]Ud U[UUWé U[\]J ][TJI U[]]Z U[UJ` U[U]W U[UTZ U[WWY U[IUI U[UYY U[U]J
2��c`K]Yd U[UU]é U[\ZI ][`ZI U[Y\\ U[UI U[UYT U[UI] U[]ZT U[I`\ U[UU` U[U]Y
2��c`K]Id U[UUWé U[`Z ][ZJ\ U[]]Z U[UIW U[UYT U[UT` U[WU\ U[JIW U[UY] U[U]W

-Ì]��3�c`KYZd U[UU]é U[]ZJ Y[Y]Z U[YT` U[UYW U[UUT U[UWW U[YJ] U[YJ U[UUI U[UYY
3��c`KYZd U[UUWé U[IZW Y[TIT U[]U\ U[U]Y U[UU` U[UIW U[YJ\ U[]`Z U[UUT U[UYW

3��c`KY`d U[UUJé Y[IUI ][I\I U[]`` U[UJ\ U[U]I U[YYY U[I`Z U[`I` U[UYZ U[UWJ
3��c`K]Ud U[UUWé U[ZW] ][ZT\ U[YWI U[UI\ U[UYJ U[U]\ U[]\T U[IIJ U[UUZ U[U]U
3��c`K]Yd U[UU]é Y[YUY W[JJ] U[]`J U[UIW U[UY\ U[UJ] U[JUI U[JZ] U[UYW U[UW]
3��c`K]Id U[UUWé U[`I` ][TUI U[]W] U[UI] U[UYW U[UJ] U[WWW U[J] U[UYY U[U]I

-ÌY�4��c`K]Jd U[UYY U[Y]Y U[UU] U[UUW U[UYI U[UU] U[UU` U[UWT U[UY\ U[UUY U[UUW
4��c`K]Jd U[UU\ U[UI\ U[UUYé U[UUWé U[UYW U[UUW U[U]] Y[U]I U[UII U[UUI U[UI]

4��c`K]Td U[YYZ U[YWY U[UUY U[UUY U[UYY U[UUT U[UTW U[YWW U[U`W U[UYY U[UU\
4��c`K]Zd U[UI U[UJI U[UUY U[UUI U[UYY U[UUW U[UWZ U[UJT U[UIW U[UUI U[UUI
4��c`K]\d U[UWT U[UJJ U[UUY U[UU]é U[UYY U[UUW U[U]Z U[UZ\ U[UIJ U[UUJ U[UUJ
4��c`KWUd U[U] U[U]Z U[UUY U[UUY U[UYY U[UU] U[UYW U[UT U[U]Z U[UU] U[UUW

-Ì]�1��c`K]Jd U[UUT U[UTI U[UUY U[UUZ U[UYZ U[UUJ U[UJ U[YU] U[UTT U[UUT U[UUT
1��c`K]Jd U[UUZ U[UZ U[UUYé U[UUWé U[UY` U[UUJ U[UW\ U[YI U[UJW U[UUJ U[UU\

1��c`K]Td U[]ZT U[UJ\ U[UUY U[UUJ U[UU` U[UUW U[U]\ U[UT] U[UI] U[UUJ U[UUJ
1��c`K]Zd U[YYI U[UW` U[UUY U[UUI U[UU` U[UU] U[U] U[UIJ U[UW U[UUW U[UUW
1��c`K]\d U[UI] U[Y`Y U[UU] U[UUW U[UY U[UU\ U[U`T U[YT` U[Y]Y U[UYJ U[UYU
1��c`KWUd U[U`W U[UJI U[UUY U[UYY U[UU` U[UUW U[U]\ U[UTT U[UIW U[UUJ U[UUI

-ÌW�2��c`K]Jd U[UUJ U[UYY U[UU] U[UUI U[UYZ U[UUI U[U]\ U[YU] U[UJ] U[UUJ U[UUT
2��c`K]Jd U[UU\ U[UT U[UU] U[UUWé U[UY` U[UUI U[U]` U[YW U[UJI U[UUJ U[UUZ

2��c`K]Td U[Y]W U[YI] U[UUY U[UU] U[UY] U[UUT U[UT` U[YI` U[U`` U[UY] U[UU`
2��c`K]Zd U[U` U[Y]W U[UUY U[UU] U[UYW U[UUT U[UTW U[Y]J U[U\J U[UY U[UU\
2��c`K]\d U[UWI U[U\J U[UUY U[UUW U[UU\ U[UUI U[UII U[U`] U[UT` U[UUZ U[UUT
2��c`KWUd U[UT U[UTJ U[UUY U[UUW U[UY U[UUW U[UW] U[U\Y U[UJT U[UUT U[UUJ

-ÌY�.�c`K]Zd U[UTT U[ZJ` U[I\Y U[YY\ U[YWJ U[UY] U[YII U[I`Z U[JJY U[U]Z U[UWJ
.��c`K]Zd U[UYWé U[Z`] U[W] U[UYYé U[YI U[UYI U[YJ\ U[IIT U[JZ] U[UWY U[UW]

.èc`KWUd U[UJ U[T` U[Z]Y U[UJI U[YUJ U[UY U[U`Y U[WUZ U[TI\ U[UYZ U[U]I

.��cYUK]d U[UI U[ZIZ U[\\J U[Y\Z U[UWJ U[UY] U[YYZ U[WZZ U[JI` U[U]W U[U]J

.��cYUK]d U[UW U[WYW Y[WWW U[U]` U[U]` U[UUI U[UW` U[Y]J U[]IZ U[UU\ U[UU`

.��cYUKWd U[U` U[I]T U[IWJ U[YW\ U[U\\ U[UY U[UZI U[]J U[IW U[UYI U[U]U

-Ì]�/�c`K]Zd U[UJ U[JZY U[IWY U[UT U[YYZ U[UU` U[YUZ U[WT\ U[IWW U[U] U[U]T
è/��c`K]Zd U[UYWé U[J\I U[]` U[UYYé U[Y]I U[UY U[YYT U[IUJ U[II` U[U]] U[U]\

/��c`KWUd U[U\ U[Z\ ][UZ\ U[UJW U[Y\J U[UYI U[YYI U[ITI U[T]W U[U]Y U[UWJ
/��cYUKYd U[U\ Y[YII Y[ZTJ U[UTY U[]II U[UYZ U[YTY U[JT] Y[U`` U[UW U[UII
/��cYUK]d U[U] U[]J] Y[Y]` U[U]I U[UI` U[UUT U[UIZ U[Y\` U[W]\ U[UU` U[UYW
/��cYUKWd U[U] U[ZZ] Y[Z]I U[UWZ U[U]` U[UU` U[U\J U[]I` U[JJ U[UYT U[UYZ

 3kâ

g3kâ

�3kâ

�3kâ

=3kâ

��



2.2.7. BCD�=��;<)*i
�jk 
(1) �¹(~�![� 
±þaJ~�k
0Pz�Ê�!34ÉG:�¹(�ºI�¹D<k
:ª«P=Q 
'W�X�Ý�<~������2!ÎÏ��! i�.V���Ír¤r� 30cm!����ÎÏ
4!N�0J¦³�0�ùÌ�Í�rút¦�ûüBE,¦�s�*t¦!�¹(:¦7z~�P��

 
(2) �¹(~�¼½!�  ́
'W�X�Ý�<~�¼½:7 19�tDQ 
ùÌ�Í�rút¦!�¹(!�Õn¥� 50 ppm��<Ã0ÓK�Rq!º��(!ÉGC³7X
���³aJ~�C�eJ7Q�=�567b©.c�P#D<s�*t¦!�¹(B(!ÉGC³7

=���³aJ~�C�eJÓ�=Q 
{�À!{�|}ÉG�¡¢a³ÉG!X��ûüBE,¦!�¹(C¡¢a�1*J¼½:tP=

C��¹(!56709��ýþ:èD<Ã0ÓK�À����K¦C����<09]P=Q 
 

7 19��¹(
�º<~�¼½�

ÎÏ4!N� J¦³* 
�¹(!N� 

ùÌ�Í�rút¦ ûüBE,¦ s�*t¦ 
ÎÏ4� ! 50 ppmÑÒ 20 ppm 5 ppmÑÒ 

!�
� 50 ppmÑÒ 50 ppm 5 ppmÑÒ 
­ 50 ppmÑÒ 30 ppm 5 ppmÑÒ 

= 50 ppmÑÒ�25 ppm� 50 ppm 5 ppmÑÒ 

ÎÏ4� ! 50 ppmÑÒ�25 ppm� 100 ppm 5 ppmÑÒ 
­ 50 ppm 150 ppm 5 ppmÑÒ 
= 50 ppm 550 ppm  5 ppmÑÒ 

ÎÏ4� ! 50 ppmÑÒ 70 ppm 5 ppmÑÒ 
­ - - � 
= 50 ppmÑÒ�25 ppm� 200 ppm 5 ppmÑÒ 
=h 50 ppmÑÒ�25 ppm� 320 ppm 5 ppmÑÒ 

ÎÏ4����Ù� ! 50 ppmÑÒ�40 ppm� 300 ppm 5 ppmÑÒ 
8J¦³� ­¸14.4 ml�!¸19.8ml�=¸23.4ml�=h¸44ml   

��

�~�!¼½0¡¢D<Ã0��¹(
C±þ~�!k
0PzJ¦�e<Ó��P=�; 17�Q 
 

 
; 17� J¦P=�¹( 



��

2.3. �L�������� 
� Rq!{�|}!~�!÷åVfg�¼½ÓK�À�Å�0RÙ!hi���� è���°X�Ý

7z¸è0g¨K¿<5bfg�:�9P=Q 
 
(1) ©���!Ê���7z 
ÞÀ�Å�ß 
�� SDSÓK!��Ê�C�P7Q 
�� ��°XÓK�Ìts�-P.�ÎÏ4ÓKVOCC�'D<Q�=J¦Æ¿<Ç¹���p 50N
��GP�2�WG!-t�rV���ºI���1�ñCÊ�Æ¿=©����¥K¿<�12
î 54���Ç¹�� 640���1234!:;ñ�Q 
+� �õJ¦��Ð�ÑÒÉG!���×Ø�hiC�<Q 
+� ~���Vr4,VOC�«�!C�)a��<Q 

�� ���r�rB���!1�ñ:­Ö��¨<Ã0CJÆ¿JÓ�=Q 
�� {�|}~��!×I��!Ê�C�P7Q 
+ SDS���°XÓK!����CäJ7Q 

 
ÞRÙ!hiß 
�� SDS�;r!b©.c�!<=��!Ot 
�� ACGIH£3,!)¦�= 
�� j�!567�©�����Èa�0�¿<j�!567� y 
�� øù1�ñC³70�ç¿<©���!��+, 
 
(2) ��34~��{�|}~�� 
ÞÀ�Å�ß 
�� ��°X�J�ÎÏ4�78!©������Æ¿=��34��<Q�=12î��Ê�Æ¿=

��!J¦�äJ��_`ab©.cC�Ö��!^`��<Q»!=�{�|}~���=I�

12î���K¿=×I©���:Ê�D<!��P7Q��°X!{�|}:ã�D<=����

>gÉG:0�z×I©���:x�P���34�´:«�!C�)a��<Q 
�� >gÉG��´P=©���0�()ÉG��´P=©���!1yzC�<Ó!��C¸è��

I�ÆK�ACGIH�+>Pz7<Ð�ÑÒÉG���×ØTLV-STEL, TLV-C��7z!de�
�B yDde��<Q 

�� Rq!¹§ÓK�[�!{�|}:()D<=����Vr4,VOC!~�¸
C�)a��<Q
ÆK�Vr4, VOC :­®¯��ÀX��¦D<���±²��¼´J½¾)�!O�:Ö�z
«�¸èC�<Q 

�� ¦^aLM�È�{�|}~�:[�D<Ã0��AåVMÓK[���P7Q 
�� ~���CÞ-,4Ì��J��ÀX�!×ÙCï¿<Q 



��

ÞRÙ!hiß 
�� 12î�á��{�|}~� 
+� RÙ�¦^aLM:�ÖP�Þå°:³ôÆº<Q 
+� "#$%&'
!	�:ã=D<
?��� 26�
?� 82���!×# 

Ï� >©���()!�I¸!§ÍPA2�&f��« 
�� �»!hi0PzäJ7«X©����%`:�´�e<º��JKJ7ÓQ 
�� BE*tuÞAr,a�b©.caJ²�Ö�Pz�«7©���:Ê��eJ7ÓQ 
 
(3) Y����~� 
ÞÀ�Å�ß 
�� ¦^LM0Pz«ýD<��ÆKJ<[�û!w��ÇC¸èQ 
�� «ýÙ!ÊË()!=����Z���2´C¸è�J<Q 
 
ÞRÙ!hiß 
�� Y����~�!�¦³ô!=�!�~���!x�Q 
�� E@°b!W�0Pz!NO¶·ñ�$aEA ��!�ÜQ 
 
(4) VOCUtor 
ÞÀ�Å�ß 
�� ��~�C¶·�[¦*+,��<C��å÷���C7���±²ñ�­M©��{ñ�AåV

�hiC�<Q 
 
ÞRÙ!hiß 
�� ±þMUtor!O�!¶·ñ!§Z�Q 

� ��]^!k�0Pz�«ýP�D��ÊËP�D��¼´��­®¯°X��¦�e<çè
Pþ7B�Â:O�D<Q 

� 3r4!;��Ö5:EAD<Cb���£Þr�ÇDJ²��COB�Â!�Eû�I�Q 
� Utor!%����ÒÆ�!��C¸è��<Q 
� B��åÉG!%��ACGIH+DGt 200ppm�Q 
� q8!UtorC¸è0J<�¼´��Q 
� Utor!FG�ÉG��!��C¸èQ 

 
(5) '()� 
ÞÀ�Å�ß 
�� ¬ÀÔ()�!%�Pz7<°X�~0ì²J��'(v��º<%`'(C^`��<Q 
ÞRÙ!hiß 
�� á�CH!=��ü-G()CèéÆ¿<Q'(0/�!�¤tåÊË�-GqI�Cðè 



�	

(6) ({() 
ÞÀ�Å�ß 
�� /�2!({CJ�({0JI�°X%`� VOC C��Æºz7<rsC�<Q�=T*.�K
B-r!5IP�CJ��L{M!B-AtCM¨z7<Q 

Ï� ÎÏ{����Ìtstui�.V�ÌtsÝº�-P.C01D<N�:�Ír¤r:

qêÆºJCKÎÏÆº<=������ÛO�P]�QR�º<�	�ºI VOC��
�({0JI�J���J�({CJ7¥Ief����P�¨X%`���D<Q 

 
ÞRÙ!hiß 
�� {�wCl��{�C�e<º���({:()D<Q 
�� §¼oÌ���({:÷«P�ÎÏ{�!!{�wC���PJ7º��'(v�:%�D<Q 
�� ÒÉG!i�.V�����¬ÀÔ()�%�C¿�P7Q 
�� �'í×Ø0Pz��2��r�r�i�.V!!S©�Ü{©�!×Ø:ÃÄD<Q 
�� )¬aJ1234×ØÝº��B¹:[ÀD<>STU.V��°X!%�;A:+íD<Q 
 
(7) ÎÏ¸
 
ÞÀ�Å�ß 
�� Ír¤rÎÏ¦�°4r#�TÝº�ÎÏ{�ÓK!VOCÔÕCÒÉG�J�z7<Q 
�� p¤t�.VÎÏ��7z��01MÎÏ�å÷�C�UÆ¿�VOC×Ø�*½CÒ7Ã0C��
Æ¿=Q 

 
ÞRÙ!hiß 
�� ÎÏ¸
�Ê�D<ºI��Þ-,4Ì��½¾�e<B�ÂC�e¿��­®¯°X�B�»!

����B�V�´�gþ�0WñCÅ��e�×Ø:0<Ã0C�e<Q 
�� ×I�%��'()��{�fg�CX6��� %`!°X()�L¦�e<Q 



3. ������������P��5�A�D�^� 
� "#$%&'?@��Ý�<{�|}!~��0ë«Pz������Ý7zÖ�ze=��W�À

!$%&'%
�´ç<Þå°()×#��7z�&n�*è:Ü)P=Q 
 
3.1. [�������{��A����|lmPQR5������������ * 

�|}ßà�� uÞrtüý�Üßà�� áâã�WG�Ý�<5b� 
 
������ 2001�ÓK���� !|}ã©:�ÖD<=�!ø�0Pz�>��oräåuÞr
táâA:Ø�P�»!çè0DÄñs�Æº<=��GP°XÅ�FG:��Pz7<Q 
ÀÁ 300�:Y¨<2�CGP°X:Å�5yP�� !|}ã©�Z[Pz7<Q�=\]�«Ì
ÓKBÒ��´Æ¿���oräå�æ<LM!á^0J�z7<Q 
>��oräåuÞrtáâA��õa�ã�:[�PzÝI�2013 � 4 �!ã���"#$%&
'?@�!LM:P_Æºz�"#$%&'()�æ<èéêë:ìíP=Q�çºz 3.11`��=a
b!cdÓK�·e�×#BìíP=Q 
»!×I��>STU.V��oräåAuÞrtáâ�0²�Kl�>�r,A�>u¤ä-�fg)�A

è�>å°Þrt��A!áâ�ã�:P_Æº=Q 
 
8"#$%&'�!úû 
ÞuÞrt£îßÐ4���vnÇh� W�Àf!{�|}:()Pz7<Q 
ÞuÞrtáâß� "#$%&'()�{�|}():«�z7<Ã0Q 
�{�|}()kl!:{�P�1234�æ<it�{�^�wè�{�|}~��!

[���:ÄÅD<Q 
�����7z��
®Fè�1�ñ!Ê�:«�z7<Ã0:ÄÅD<Q 
�ÀjÄÅ�GP�2�Å���!*küý:�´D<Q 
� � � � � � � NL�:!�1���õJ¦�:!�SDSè���!�(�� 
 

8·e��!×# 
ÞuÞrt£îßÐ4���vnÇh 
�ja�l.���b�ab�.��T±�·e��Ý�<×#C��K¿z7<Q 
ÞuÞrtáâß·e��Ý�<|}úû:0c×#kl!:��z7<Ã0 
�·e�×#kl!:{�P�·e�×#7�ja×Ø�×#dþ!;��:ÄÅD<Q

 
 

 
  

�




3.2. GP¡�¢�*PQR5£¤1d¥¦§¨©ª��*lm * 
�|}ßà�� uÞrtüý�Üßà�� �2�Å��ÜWG�Ý�<5b� 

 
�������GP°XÅ�FG��eGP�2�Å�FG:k%P�ÀÁ�� 500��:Y¨<Å
�:«�z7<Q 
��°XÀX��>��oräåuÞrtáâA!���s���2�!uÞrt��C[�Æ¿�

=eJ�½:�Çz7<Q 
Rq"#$%&'
�!l
m�è�©�������º<øù(��×D<­UØ!�Ö�s�=

LM:� 9Çz5Ibì�7<JÓ�Ê�nøù(�­U×Øá�¸�o��>ºI1�ñ!³7Ã

0CÖÓ�z7<ÎÏ4��!VIX¨A:iÇzÝI�GP �2�Å���!p���D�Dðè�
J�z7<Q 
� »Ã��GP �2�Å��Ý�<ÎÏ4����,����7z���¨X!É�à!Þå°:ÆK
�³�D<=��{�|}!MÓK!�´áâ:�©P=Q 
 
� o�áâã�×I�ë 

�ÎÏ4�  �/*rV°ÞrGr�  �01MÎÏ2�  ¤B.Eq�  ¦�?A� 
 

��áâã�fg 
12î�PRTR 
ðp��!áâ�©00B� SDS�7;Æ¿z7< GHSÖ��r7t!f
g:áâ�ìíP=QÅ��p=�z�¸sêë!�=0å4r8!F¥:«�z7<QE�ë

!ã�fg�&n!0ÝIQ 
�1�¸sêë!�= 
�1234!®�­®î!� 1N�� 2N�ðpPJ7Ã0 
�GHSÖ�!�Cìñ�ÖC>1A�J7Ã0 
�0W1�ñ:7Dr7t!>²�6A�ðpPJ7Ã0 
�2�å4r8!F¥ 
Ú!��	��BðpD<X�����8�´çKlå4r8���&n0D<Q 
�1234!®�­®î!� 3N�ðpD<X� 
�PRTR
!�oNë��� 2Nø�©����ðpD<X� 
�GHSÖ�!�Cìñ�ÖC>2A��<X� 
�0W1�ñ:7Dr7t!>øù1�ñA�ðpD<X� 
 

��áâã�!kl0å�tKr, 
ÀÁu�Pz7<áâã�×I�ë!%z!����7z�$áâ�á��>���2�uÞr

táâè����87vÅ�áâ)��:!A�:SDS�MSDS�00B�GPÅ�W3¬�

+ÕD<Ã0�ºI�
Å�:«J�z7<Q 
�+Õõ¥w�� 26 � 7 � 31 ���� 
�
 Å �w�� 26 � 9 �!� 33 qGP °XÅ�ßà��zÅ� 
�$ Ow�� 26 � 10 � 1 �ºI�ã�áâ�á����	y:$O�� 

  

��



3.3. SDS��«¬­�®¯�°± 
�H24�G� "#$%&'?@��Ý�<5b� 
 
3.3.1. SDS��«¬­ 

H24�G!LM0Pz��©�°�?�Ýº�E���r�r�×P�SDS;rfg!x[0
yzJ�«!89�Ýº�WEB�:È¦P=SDS��!+,�:è{P�?x:yz[�P
z7<Q 
 

3.3.2. MSDS²³SDS´�µ¶·4P¸�w 

MSDSÓK SDS�!VIX¨��7z��
|�}�õÑC�� 27 � 3 � 31���0J�
zÝI�~�!VIX¨0�SDS{�Ù�ðp��W�À�$P7 SDS:z�Ó�ú2D<º
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>STU.VW�X�Ý�<��ñ12©���VOC�!�'��!ÄÅA�VOC {�|}~��
[�Ù��Ã!yK¿=3r4:B0��e!��Ì�¤Ìt{�:� Pz7=C��~�Ù��

�2�r�r�3£Ut4r�ìíÄÅP=7êëC�I��~�Ù�;��!�0�õÑCq�¸

è0J�=QÃ¿�!7��Ì�¤Ìt{��Ó:U�GrO
�»�G÷r¯0D<Q 
1. STU.V��W�X!VOC~��3£Ut4r��2!VOC~�� � (11���) 
2. �;3r4Ö5��0�� �    �Q12�� 
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3.� ����� 
����������� ��� ��!"#$%&

4.� ()WXYZ 
[V=\]^=_`YZ*ab��cd�efSDSgf[Mg2hi\]^=jklm=
mnopfqrstuvwgxy()WXBC�/z{|-YZ=})f[Ag*+~-K 
[VQ �BC��hi|FE5\]^ 

[MQ �mmn*+~-\]^=��2ab��cd�e=�m>? 
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� Alkanes C10-C14f75�-85�g8�_�� C9-C10f20�-30�g
� ��
	�������c�d����������f55�

-65�g8��	�����Yf10�-20�g8���
	���
�����������f20�-30�g 

� Q ��d	f20�-30�g8���� f̂3�-8�g8�f65�-75�g
  ¡Ci¢£�	R¤f100�g8�d
	f1.8�g8e����

�	¥	f9.7�g8��c
	8����	¥	8��	 
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\]i­®�^Q �_��¯ f̂28�g8°�±	��^²_^
f72�g 

³ ��	�����Yf25�-35�g8C9,C10����d´��
�µ	��Yf40�-50�g8���
	����������
����f20�-30�g 

BC�

BC�

BC�

BC� BC� BC�

5.3. ���������O������ !"#VOC&�)*i
­çè# )*&#éê& 

5.3.1. ���������O������ !"#VOC&�)*i
­çè

2.� ()HIS¶�·WXBC� 

# )*&



 
 

��

{|}~~�|z

�������������z

}~|� � � � }� � 

[AQ })|-\]^/¸¹45_`YZ2º»=¼½2;5¾¿À 

ÁS'ÂCÃÄ`Å=ÆÇÈÉ�ÊfËÌÍLÎg=ÏÐÊfÑ�¾¿g 

º»=¼½2;5¾¿fppmg _`YZ ¨©fÒg

ÓÔ¾¿ Ñ�¾¿* TLV-TWA**
�£��������� 82.4 200 400fÕÖg 200 
e��	 110.6 20 50 20 
1×�e�d 2×������ 120 Ø Ø 100 
����	¥	 136 20 50 20 
�d
	fo-,m-,pg 138Ù144 50 50 100 
��	 151 Ø 200 200 
��
	�������c�d

���������� 
152.5 Ø Ø Ø 

e�����	¥	f1,2,3-8
1,2,4-81,3,5-g 

165Ù176 Ø 25 25 

�Ú	 174.2 Ø Ø Ø 

ÁÁÛÜÂCÃÄÝÞßÅàfACGIHg=ÆÇÈÉ�ÊfËÌÍLÎg=ÏÐÊfTLV-TWAg 
5.� ()9:¶�·()Ì=áC�=â� 

VOC()8ãäÆÇÈ()8B();<=()9:såæ=2¶ç�èç8()67¶
�·mnéês[R/ë|-K¹-8()Ì=áC�=â�*[N/¹2.-K 
5.1.� VOC()f)©g 

ìíé=\]îï=ð��
eñ�2�����îï� VOC ��c�/�5()
fNòÍóg*TU=áCÌÍôõö() 

5.2.� ãäÆÇÈ()f)©g 
ìíé=\]îï=ð��
eñ�2�����îï�÷�øù:/�5()*T

U=áCÌÍôõö() 
5.3.� B()f)©g 

ìíé=\]îï=ð��
eñ�îï�÷�øù:/�5()*\]Ì/+,K

��	�
e\]úûüýè5��s8ÕÖAý()J5K¹-8�	�����\

]s8þ�Vý()J5K 
5.4.� j�=() 

b��j�ï/�5�j�*��¹-s�	=()opxy
.5K¹-8���

j�ïú
ï34FE5��/s8�=��* �J5-./��!�Ç��	=(

)*+,K 
5.5.� ��¿=() 

áC�=ô������¿*()J5K 
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[RQ VOC()8ãäÆÇÈ()8B()=()éê¶�·()678mnéê 
 øù^ ()éêf��Ú

�g 
øù67 mnéê 

VOC() Ø �ª��´c�

XP�3160f��
ª�ª�ég 

5òÍó�õö f��s�£�c	

�+~-g 

ã ä Æ Ç

È() 
50ml/min8õ
ö 

B() 

�â���ø

ùÓ 258 
(¢ª�
´) 

Pocket pump 
fSKCg 
 50ml/min 8

10min 

¢ª´�"e���

Z � m n (Agilent
GC689085973MSD)

 
[NQ ()Ì=áC�=â� 
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eìíé 

��	�
e\] �����d\] ��¸ !"#\] $\] 
�	�����\

] 
��\] ��\] $\] 

()WXáC� �%&2072m3 

-F'�(&20m'
28m 
§3&3.7m 
f()WXìíé=

è5���=¶¶�

�=�%&363m3g

�%&680m3 
-F'�(&10m'
17m 
§3&4.0m 

�%&1107m3 
-F'�(&21m'
15.5m 
§3&3.4m 

�jýü 8800m3/h/2072m3 

=4.2(ý/ÌÍ) 
5472m3/h/680m3 

=8.0(ý/ÌÍ) 
f�j�s8)j*

=�	�+,g 

4433m3/h/1107m3 

=4.0(ý/ÌÍ) 
f�j�s8�j-=

�j*=�	�+,g

�j* ìíé./�/i=

)#*0 
ìíé./1j23

*0 
áC�456�/�

j-0 
���j=07 7 7 7 
��¿ 22.2Ò854� 20.6Ò835� 26.1Ò831� 
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6.� ()op 
6.1.� VOC()op 
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12:45         13:15      Q  13:45         14:15         14:45         15:15      Q  15:45     

 

VOC

VOC
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6.2.� ãäÆÇÈ()¶�· B()op 
\]^s°8/9Ç=�m=��Y�è5-.8¢ª´�"e���Z�mn*+~F

:�m�* )J5(2s;$.F<=�è5K|-ú~F8>ý=¢ª´�"e���

Z�mn/�ç?334-�ms@W&;:=�s;Ç8:~2: A=§E�m�2|

Fmn34-:=*iE-K�

��¯^º»s8º»*+,YZ/DEFÓÔ¾¿;<=º»=¼½ú;E2º»*+

,(2ú�;;E-.8º»=¼½2|FÓÔ¾¿8Ñ�¾¿8�������ú
)34FE

5BYZf[Ag*��¯^2|Fº»*+~-K 

 
ÆÇÈ()(ppm) B()(ppm)  

P1 P2 B1 B2 B3 B4 
()îï 
f§3s8C�xy=§3g 

����

�îï 
(§3

=1.5m) 

��


eñ�

(§3
=2.2m)

��
eñ� 
(§3=2.2m) 

()ÌD 13:05 
Ù 

16:41 

13:08 
Ù 

16:42 

13:11
Ù

13:21 

14:40
Ù

14:50 

15:12
Ù

15:22 

16:11
Ù

16:21
\]áC � � ���

� 
��	

�
e

��	

�
e 
���

� 
�£��������� 0.08 0.15 0.20 0.15 0.20 0.17 
e��	 0.57 2.71 3.32 1.30 1.33 4.60 
1×�e�d 2×����
�� 

0.02 0.03 0.01 <0.01 <0.01 <0.01

����	¥	 0.01 0.18 0.65 0.04 0.04 1.16 
�d
	fo-,m-,pg 0.05 1.22 5.17 0.14 0.20 9.33 
��	 1.36 32.66 141.00 4.15 6.32 258.02 

��
	�������c

�d���������� 
0.31 0.37 0.22 0.17 0.08 0.46 

e�����	¥	

f1,2,3-81,2,4-81,3,5-g 
0.20 4.10 16.64 0.50 0.78 29.78 

ÁæEs8º»=¼½*FG-Ê 

�Ú	 0.80 12.90 49.82 1.70 2.73 91.15
��¯^º» 0.05 0.50 1.67 0.11 0.14 2.96 

ÁH¤IJKs8LM 
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B
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{|}~~�|z

�������������z

}~|� � � � }� � 

ÆÇÈ()(ppm) B()(ppm)   
P1 P2 B1 B2 B3 B4 

()îï 
f§3s8C�xy=§3g 

����

�îï

f§3

=1.9m) 

��


eñ�

(§3
=3.0m) 

��
eñ� 
(§3=3.0m) 

()ÌD 13:02 
Ù 

16:07 

13:02 
Ù 

16:08 

13:39
Ù

13:49

14:21
Ù

14:31 

15:04
Ù

15:14 

15:24
Ù

15:34 
\]áC � � ��	

�
e

��	

�
e

��	

�
e 
���

� 
�£��������� 0.17 0.23 0.35 0.18 0.24 0.19 
e��	 0.06 0.10 0.49 0.41 0.26 0.31 
1×�e�d 2×����
�� 

0.07 <0.01 0.04 0.09 0.06 0.05 

����	¥	 0.05 0.16 0.04 0.02 0.03 0.79 
�d
	fo-,m-,pg 0.33 1.79 0.06 0.06 0.07 11.39
��	 1.58 7.50 0.36 0.40 0.43 49.12
��
	�������c

�d���������� 
0.24 0.22 0.19 0.18 0.18 0.12 

e�����	¥	

f1,2,3-81,2,4-81,3,5-g 
1.66 7.97 0.61 0.60 0.63 45.67 

ÁæEs8º»=¼½*FG-Ê 

�Ú	 0.87 3.66 0.37 0.35 0.37 20.65
��¯^º» 0.09 0.41 0.06 0.05 0.04 2.36 

ÁH¤IJKs8LM 
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}~|� � � � }� � 
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{|}~~�|z

�������������z

}~|� � � � }� � 

 

ÁH¤IJKs8LM 

ÆÇÈ() (ppm) B()(ppm) 
P1 P2 B1 B2 B3 B4 

()îï 
f§3s8C�xy=§3g 

����

�îï 
(§3

=1.9m) 

��


eñ� 
(§3

=2.3m)

��
eñ� 
(§3=2.3m) 

()ÌD 12:47 
Ù 

15:40 

12:48 
Ù 

15:41 

13:30
Ù

13:40

13:42
Ù

13:52 

14:55
Ù

15:05 

15:21
Ù

15:31
\]áC � � ��	

�
e

���

� 
��	

�
e 
��	

�


e8�

���

�£��������� <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
e��	 0.22 0.30 0.03 1.43 0.03 0.03 
1×�e�d 2×����
�� 

0.17 0.35 0.08 0.13 0.21 0.44 

����	¥	 0.02 0.04 <0.01 0.27 <0.01 0.01 
�d
	fo-,m-,pg 0.04 0.11 0.03 0.86 <0.01 0.05 
��	 0.48 1.14 1.50 4.71 0.37 0.60 
��
	�������c

�d���������� 
2.64 5.70 5.88 0.30 1.72 0.03 

e�����	¥	

f1,2,3-81,2,4-81,3,5-g 
0.30 0.60 0.44 1.58 0.57 0.59 

�Ú	 0.31 0.74 0.83 2.66 0.34 0.45 
��¯^º» 0.03 0.06 0.03 0.22 0.03 0.04 
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7.� ()op=¹2. 
7.1.� VOC()op 
�� VOC¾¿=PÌQ_=()opfRV8RM8RAgxy8¾¿=��´s�	��
���=\]áCÌ/S_|FE-K¹-8\]Ì= VOC¾¿s$\]/TUF��
\]=9úx;ç§Ê2;~-K 

�� \]îï�è5��
eñ�¾¿/TUF8áCV=WXÌÍ=9E�����îï

=¾¿sx;çYÊ2;~FE-K 
�� �����îï= VOC¾¿ú /TUF =YÊ�è~-ú8 �=Ô

Z2|F8 =9úáC�=�%úÖ;E(228ìíé=.//�j=-

2ú[Gy45K\/8 =ìíé=./s]^4-1j=áC�_`=�j*

úèç8�(xy=x;çaE23|j�úbÄ|-\]^cj*áC�b�/Nd

3eFE5-.8�����îï=¾¿ú§Ç;5fgúhy4-K 

7.2.� ÆÇÈ()¶�· B()op 
�� ÆÇÈ()¶�· B()=opf[i8[B8[Ëgxy: VOC()op*j�k5

op2;~FE5K(4y=opxyº»=¼½2;5Ê=ë34FE5BYZ=�

�¯^º»Ê/DEF[l/¹2.-ú8��\]*+~FE5 2

=Êú§Ç8áC%m()�= B()=º»¼½/n,2 B()=æE=üÊú 1.5
*ñý~FE5(2xyoAÓÔpmf%mqrú012345g2E,º»/;5K 

�� ÆÇÈ()=op/DEFs8��¯^º»=¼½Ê 1.00/TUFYÊ�è~-K>
ý+~-ÆÇÈ()s)©fbÄsîï2WXÌÍ=9Eîïg�=()�è5-.8

��\]=��=Ht=ÆÇÈ¾¿s(4y=Ê=ÌÍuvLÎÊ/�E2[Gy4

5ú8$\]=��s>ý()|-bÄsîï�ç:áCV=&)îï=w,úbÄ

s/�ç�xJ5=�8P2=Êú§Ç;5(2xy8>ý=()Ê=ÌÍuvLÎÊ
2s;y;EK 

�� >ý=��¯^º»sBYZ*WX/+~-ú8\]^/s°8/9Ç=�mú¸¹

4FE5-.�4y:¸.52��¯^º»Ês3y/Ö;Ç;5(2:[y|F¶

Ç01úè5K 

.=�j*úèç�4úz{�sè5ú���j�ï=|�*p-|FE5(

B



 
�	

z

{|}~~�|z

�������������z

}~|� � � � }� � 

8.� }~2>U=�.9Q  
8.1.� }~ 
�� VOC��c�=�©=­�/�~úhy4--.8�=���*ñ�5-.=W�*

[G501úè5K 
�� \]Ì=§¾¿/DEFs8VOC��c�=
)|-¾¿=ñÉ*ñýç8()Êú

@y4;x~--.8(=ñÉÊ*FG-¾¿=()/DEF:?�J501úè5K 
�� hi|- VOC��c�=¾¿=Ês�£�c	���*+~-:=�è5ú8hi|
-\]^2|F=¾¿�,ú+G5�,/?�J501úè5K 

8.2.� >U=�.9 
�� '()=G/8�¿8BG()*+,K 
�� �¿+,BG()s8'/+~-BG()2��;()*+,ú8��=áC���

�ìíé*hi|FTG2TU/\]^=��*�GFHIJ5K 
�� VOC��c�s8§¾¿i2Y¾¿i/­�|-:=*hiJ5K 
�� VOC()op/DEF¾¿�,ú+G5�,/8VOC��c�2���*iE-øù

2=�+()*��|F+E8�,�ü*
.5K 
�� ��
eñ�=()îïs8áCV=&)îï*[y|F��
eñ9 30cm�¿=î

ï2J5K�=�8áC�_=j�=�48\]^hi�8áC_�;</DEF 

�*J5K 
�� '()/¶EFs8BG()=()��/�GF8áCVM�/µ	���*��|

FãäÆÇÈ()*RÌÍ�¿+,K 

[lQ �BCt=��¯^º»Ê=T� 
ÆÇÈ()(ppm) B()(ppm)  

P1 P2 B1 B2 B3 B4 
()îï �����îï ��
eñ� ��
eñ� 

0.05 0.50 1.67 0.11 0.14 2.96  

0.09 0.41 0.06 0.05 0.04 2.36 

ÁQæEs8��¯^º»=¼½Ê 1.00*FG-Ê 
0.03 0.06 0.03 0.22 0.03 0.04 
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tu 
(�)��\]^=)�mnop�� 
 ��� �mfab��cd�efSDSg/�5�m>?g )�mnop*
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lYZ 

¦ §¨©�ª��«8�£����	(C10-C16) ����´=

O 

¬ 
 
\]i­®�^Q �_��¯^f28�g8°�±	
��^²_^f72�g 

MËYZ 

³ ��	�����Yf25�-35�g8C9,C10���
�d´���µ	��Yf40�-50�g8���
	
��������������f20�-30�g 
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1. ëa 
�� 3 ��STU.V���W�X�Ý7zY����~�[�!=����aJ~�:[�P=Q
Rq�¬���ÎÏ¸
�¦MÎÏ0kÎÏ��º<E{����!(!1234ÉG�²!º�Jz

C�<Ó��J¦34³�100mL0 250mL�:Y¨<Ã0�ÎÏ*½�zC�<Ó��ÎÏ4!N�
�>ÎÏ}�A0>gå4rEXA��º�z²!º��zC�<Ó:m���2�{�X��,-:Y¨
z~����P��~�[�!=�!�ö:y<Ã0:ëa0P=Q 
JÝ�Rq�ÎÏ{�!! VOC �'�\�Ý�<<=�:]^D<=��'()�:TUPz¦ö
'(!�!�\0Pzª�P=Q 

 

�������o�� ( )� ÍW�X 
 

3. '()*+ 
,-./0123456 ./78'(9:;<=>

 
4. ~�×I�� 
.q!���Ý7z�7o!ÎÏ4!©���:$%3r4�rV�SDS��7��0J¦ÎÏ4!
(��Ö!Ö5¼½�<=�Z/f{�ÓK~�×IW�X�nÇP=��!x��7��:«�=Q

RqBmÆ!�Ö:×I�~�Ö5:[�P=Q 
 
7o� EW�X�J¦Pz7<ÎÏ4 

 
7�� »¿i¿!ÎÏ4!$%3r4�rV��<�Ö�� 
 ��} �Ö�$%3r4�rV�SDS��º<�Ö��� 
� årCr�.°/

/ÞC.° 
Òï�Bå÷,a34��87-91
�� 
Ì?C¤T¥t(C10-C16)��9-13
� 

� ÎÏ}� °�¦�?Þt���100
��s�*t�1.8
��VÞ�E,+t
Ft�9.7
��GT4*t�BE,+tFt�DGt 

� gå4rEX Alkanes C10-C14�75
-85
��b©.c C9-C10�20
-30
�
 
 

ÍW�X 
p¤t�.VÎÏ4 ÎÏ¦2 

 
ÌtsÍr¤rÎÏ4 ÎÏ}� 

���r¯�µ� 
gå4rEX 
���r¯�µ� 

ÎÏ4 2 ÎÏ4 6 

ÎÏ46 ÎÏ42 

ÎÏ46 

ÎÏ42 

ÎÏ¦2 

��

5.3.2. ���������O������ !"#VOC&�)*i
­çè )*

2. ~�[��Ýº�×IW�X 



 

 

7�� x�P=ÎÏ4�0�¿<©���0�´!áâ0J<ÉG� 

8����&'��!���¥ ��%�Ñ���!de��>gÉG� 
88st��&'uvw�@�ACGIH�!���¥ ��%�Ñ���!de��TLV-TWA��88
8�TLV-STEL�Ð�Ñ���¥G�o�Ö� 
 
5. ~�¸
Ýº�~��!{�X!�� 

VOC ~��Y����~��B ~�J²!~�¸
�&n!0ÝI��I�~�,-Ýº�Ö52
Â�7��tP=Q�=�~��!{�X!��:7���0�=Q 

 
5.1. VOC~����� 
��2!ÎÏ��! i�.V�M03Þ�Þr��� VOC£�4r�º<~���¥ÑR�
:{��Ñ!��~�P=Q 

 
5.2. Y����~����� 
��2!ÎÏ��! i�.V�M03Þ�Þr���º`¡�
�º<~�:ÎÏ,-�0

�{��Ñ!��~�P=Q 
 

©��� ï���� �´!áâ0J<ÉG�ppm� 
 

()ÉG

*
>gÉG

** 
TLV-TWA 

***
TLV-STEL

Ì?/Í@,-,Ar, 82.4 200 400 
�<=�

200 400 

V,Bt 110.6 20 50 20 � 
1��Vs�2�/ÍCDr
, 

120 � � 100 150 

BE,+tFt 136 20 50 20 � 
s�*t�o-,m-,p� 138Q144 50 50 100 150 
DGt 151 � 200 200 � 
BE*tuÞAr,£D4

r�HÞrpE,Br÷, 
152.5 � � � � 

VÞ�E,+tFt

�1,2,3-�1,2,4-�1,3,5-� 
165Q176 � 25 25 � 

3�t 174.2 � � � � 

	�



 

 

5.3.  B~�����  
��2!ÎÏ��! i�.V�M���º`¡�
�º<~�:ÎÏ��«�=QÃ!°X�

�p¤t�.VÎÏC¦M2ÎÏ�1234!�'CòUÆ¿z7<=�ÌtsÍr¤r!ÎÏ

�:!��,-:Y¨z~�P=Q 
 

5.4  ({!~� 
{�X%`0Pz� 0.1Q0.3m/sec!({CÐ~Æ¿=Q 
 

5.5 ü-G!~� 
{�X!3Þ�Þr��Q½�ü-G:~�P=Q 
 

7�� VOC~��Y����~��B~�!~�2ÂÝº�~�,-�Ö52Â 
 ¡�4 ~�2Â��r�

r� 
¡�,- Ö52Â 

VOC~� � Aå£÷°4r

XPÉ3160�$A
å£å±2� 

5¥ÑR���  

Y����

~� 
°�Lñb¡�

( 258 
(�å÷.°) 

Pocket pump 
�SKC� 
 

50ml/min��� �å°Í¯Vu¤T�

³ Ö 5 (Agilent
GC6890�5973MSD)

B~� 50ml/min �

10min 
 
7�� ~��!{�X!�� 

 BW�X 
STU.V��2 -s¼¯�G% 5C/5C 
p¤t�.VÎÏ ¦M01MR2ÎÏ 
ÌtsÍr¤rÎÏ ¦MÎÏ 
~�×I{�X gwS680m3 

=zXºÃS10mX17m�ÒÆS4.0m 
'(q8 5472m3/h/680m3=8.0(q/�Ñ)�.q����j(a!{z��� 

Rq��bÔ(:TUPz¦ö'(!� 
'(a ��2À�¡(�Õa1 
¬ÀÔ(!1Ã Ã 
ü-G 22.0��25
 

 

5W/5WLM2 
Í°X 

	�



 

 

~�¼½ 
5.6� VOC~�¼½ 

;o� BW�X!VOCÉG!6�Y©�»!o� 

 
;�� BW�X!VOCÉG!6�Y©�»!��  

 
 

� 

� � 

¦ 

¤  ̈

ÍW�X 

ÍW�X 

ÍW�X 

ÍW�X 

	�



 

 

5.7� Y����~�Ýº�B~�¼½ 
ÎÏ4��È�q�!�Ö!�����<=���å°Í¯Vu¤T�³Ö5:«�zB�Ö}:Ä

�D<Ã0�eç�z����<QP=C�z�Rq!�å°Í¯Vu¤T�³Ö5�ºI�ÕÆ¿=

�Ö�ý×aJB!��J��B�0BÄL!Ò7�Ö}0PzÖ5Æ¿=B!:¦7=Q 
��34�´���´:«�����7z()ÉGJ²!�´!áâCJ70�´:«�Ã0C�e

J7=���´!áâ0Pz()ÉG�>gÉG�TLV-TWAC%�Æ¿z7<����7��:��

340Pz�´�ACGIH!TLV-TWA!�:J¦�:«�=Q 

 
5.7-1� ÍW�X~�¼½ 

7�� ÍW�X3Þ�Þr���!Y����~�¼½ 

8n¢���´!áâ:ï¨=��;�>ÐA��ÑÒ 
86�Y©!;�Ý�<@r°!��!f¤��ÎÏ¦34ª'�0BJ�/��{� 
 
  

ÍW�X ���~�(ppm) 
P1 

~���� 
�ÒÆ���MÓK!ÒÆ� 

3Þ�Þr���ÒÆ=1.9m) 

~��� 
6�Y©!;�Ý�<�� 

Í 

10:22Q 
11:22 
� 

12:55Q 
14:20 
� 

14:36Q 
14:56  
� 

15:50Q 
16:02 
¦ 

16:29Q 
16:44 

 ̈
ÌtsÍr¤rÎÏ34 ÎÏ4 6 ÎÏ4 2 
ÎÏ{� kÎÏ 

(100mL)
¦MÎÏ 
(250mL) 

kÎÏ 
(250mL)

kÎÏ 
(100mL) 

¦MÎÏ 
(250mL) 

Ì?/Í@,-,Ar, 0.08 0.13 0.12 0.02 0.07 
V,Bt 0.03 0.03 0.04 0.04 0.06 
1��Vs� 2�/ÍCDr, 0.03 0.02 <0.01 <0.01 0.01 
BE,+tFt 0.05 0.06 0.19 0.08 0.14 
s�*t�o-,m-,p� 0.42 0.49 2.68 1.17 1.82 
DGt 1.25 1.44 8.29 8.65 8.04 
BE*tuÞAr,£D4r�H

ÞrpE,Br÷, 
3.47 6.82 1.76 0.98 0.54 

VÞ�E,+tFt�1,2,3-�
1,2,4-�1,3,5-� 

2.37 2.83 9.19 7.28 8.29 

3�t 1.16 1.47 4.91 5.62 5.86 
��34�  ́ 0.11 0.13 0.45 0.35 0.40 

	�



 

 

5.7-2� ÍW�X~�¼½ 
7�� ÍW�Xi�.V���!Y����~�¼½ 

8n¢���´!áâ:ï¨=��;�>ÐA��ÑÒ 
86�Y©!;�Ý�<@r°!��!f¤��ÎÏ¦34ª'�0BJ�/��{� 
 
 
 
  

ÍW�X ���~�(ppm) 
P2 

~��� 
 

i�.V����i�.VÍ�) 

~��� 
6�Y©!;�Ý�<�� 

Í 

10:11Q 
11:23 
� 

13:00Q 
14:22 
� 

14:36Q 
14:56  
� 

15:50Q 
16:05 
¦ 

16:29Q 
16:43 

 ̈
ÌtsÍr¤rÎÏ34 ÎÏ4 6 ÎÏ4 2 
ÎÏ{� kÎÏ 

(100mL)
¦MÎÏ 
(250mL) 

kÎÏ 
(250mL)

kÎÏ 
(100mL) 

¦MÎÏ 
(250mL) 

Ì?/Í@,-,Ar, 0.12 0.16 0.31 0.04 0.44 
V,Bt 0.14 0.13 0.27 0.12 0.52 
1��Vs� 2�/ÍCDr, 0.02 0.02 0.01 0.01 <0.01 
BE,+tFt 0.28 0.37 1.22 0.25 1.41 
s�*t�o-,m-,p� 2.16 3.96 17.64 3.40 16.83 
DGt 5.91 10.08 50.82 46.44 44.70 
BE*tuÞAr,£D4r�H

ÞrpE,Br÷, 
3.66 13.85 1.81 0.67 0.52 

VÞ�E,+tFt�1,2,3-�
1,2,4-�1,3,5-� 

10.53 13.92 65.63 15.70 57.95 

3�t 5.69 6.07 30.86 27.16 25.97 
��34�  ́ 0.49 0.67 3.13 0.91 2.81 

	�



 

 

5.7-3 ÍW�X~�¼½�»!�� 
7%� ÍW�Xi�.V���!B~�¼½ 

8n¢���´!áâ:ï¨=��;�>ÐA��ÑÒ 
86�Y©!;�Ý�<@r°!��!f¤��ÎÏ¦34ª'�0BJ�/��{� 
 
 
 
  

ÍW�X B~�(ppm) 
B 

~��� 
 

i�.V����i�.VÍ�) 

~��� 
6�Y©!;�Ý�<�� 

Í 

11:12Q 
11:22 
� 

14:12Q 
14:22 
� 

14:44Q 
14:54  
� 

15:55Q 
16:05 
¦ 

16:30Q 
16:40 

 ̈
ÌtsÍr¤rÎÏ34 ÎÏ4 6 ÎÏ4 2 
ÎÏ{� kÎÏ 

(100mL)
¦MÎÏ 
(250mL) 

kÎÏ 
(250mL)

kÎÏ 
(100mL) 

¦MÎÏ 
(250mL) 

Ì?/Í@,-,Ar, 0.04 0.56 0.06 0.13 0.03 
V,Bt 0.64 0.90 0.50 0.19 0.68 
1��Vs� 2�/ÍCDr, 0.02 0.01 0.01 0.01 <0.01 
BE,+tFt 1.30 2.38 2.24 0.35 1.80 
s�*t�o-,m-,p� 10.27 27.75 32.76 4.92 21.59 
DGt 28.13 13.71 18.92 71.08 56.57 
BE*tuÞAr,£D4r�H

ÞrpE,Br÷, 
1.88 5.51 1.75 0.73 0.54 

VÞ�E,+tFt�1,2,3-�
1,2,4-�1,3,5-� 

48.61 87.10 119.52 20.45 71.94 

3�t 27.26 36.42 56.79 40.24 31.57 
��34�  ́ 2.29 4.00 5.34 1.25 3.50 

	�



 

 

5.7-4 ÍW�X~�¼½�»!�� 
7�� ÍW�Xi�.V���!B~�¼½� pp¤t�.VÎÏ!� 

8;�>ÐA��ÑÒ 
 
  

ÍW�X B~�(ppm) 
B 

~��� i�.V����i�.VÍ�) 
~��� 13:29Q13:39 
p¤t�.VÎÏ34 årCr�.°//ÞC.° 
ÎÏ{� ¦M01MR2ÎÏ 
Ì?/Í@,-,Ar, 0.22 
V,Bt 0.04 
1��Vs� 2�/ÍCDr, 0.03 
BE,+tFt 0.06 
s�*t�o-,m-,p� 0.41 
DGt 1.13 
BE*tuÞAr,£D4r�HÞrpE,

Br÷, 
11.55 

VÞ�E,+tFt�1,2,3-�1,2,4-�1,3,5-� 2.79 
3�t 1.37 
��34�  ́ 0.13 

	�



 

 

;�� ÍW�X!~����;!! �C~���� 

�F

�1
H

U�Y!

�
�
�
�
�
�
�
�

�
�
�
�
�
�

��Z%�Z`!

��è

 

		



 

 

6 ~�¼½!�0� 
6.7 VOC~�¼½ 

� VOCÉG!6�Y©!~�¼½�;o�;��ÓK�ÉG!@r°�ÌtsÍr¤r!ÎÏ{�
��J�z7=Q.q��!~��ÎÏ�!VOCÉG�kÎÏ�¡dz¦MÎÏ!¸CÓJIÒ
70�eP=C�á�a�J¦D<ÎÏq!³�ÃêPzÉG��Pz7=Ã0C9�=Q 

� ÎÏ����<i�.V�MÉG�¡dz�{�w!¡Á�Ñ!q73Þ�Þr��!ÉG�ÓJ

I³�0J�z7=Q¦MÎÏ��{�wC�'í½��Î½D<Ã0CJ7=�ÒÉG����

ù�<Ã0C�e<Q	¸{�X!'(C­Ö�J7X����Ñ6¤00B�{�X!(!12

34ÉGC��Pzk���³CMíD<Ã0C0¢Æ¿<Q 
 

6.8 ���~�Ýº�B~�¼½ 
� Ã!W�X���STU.V��2!p¤t�.VÎÏC¦M2ÎÏ0J�z7<QRq!¼½£

�:§<0�Ã!¸à:È¦Pz7<��2��p¤t�.VÎÏ£�!X�ÌtsÍr¤r!Î

Ï0¡¢Pz{�w����³ÉG��I�¬ÀÔ()�CQ%Æ¿z7J�zB{�X!(!É

G��7zB{�w!øù�=eJ|}:ô¨<*+,��JKJ70g¨<Q 
� ���~�!¼½!f�3Þ�Þr����7z����34�´!áâ� 1.00�¡dz³��

��=Q 
� 	¸i�.V��!���ÉG�B~�¼½!��34�´���ÎÏq!J¦³Cq7X�

(250mLJ¦�) áâ� 1.00�½7�Ó�»¿:ï¨z7=Qi�.V����ÒÉG0J<Ã0
ÓK¬ÀÔ()�CJ7�\��%j��_!J¦C¸è0g¨<Q 

� ��34�´����:×I�«�=C�ÎÏ4���È�q�!�ÖC0�¿z7<=�»¿K

B0�<0��34�´��ÆK�=e�J<Ã0BgûPzÝ�¸èC�<Q 
 
7 hi0RÙ!Ö�¸�  

7.7 hi 
� VOC£�4r!£�!�Ü��Ãö¤iC§K¿==��»!DÄñ:�Ç<=�!×Ø:g¨
<¸èC�<Q 

� ÎÏ¸
�±ëD<0�kÎÏ:«�¸CJ¦34³Cä³����J¦³!è÷�(!1234

!ÉG��B³�òFÆ¿<rsC�K¿=Q¦MÎÏ��Ýõ%�!J¦34³Cq��{�X

�!1234Ò(!�'³BÒ�J<Q¦MÎÏ!34J¦³!%�:Y¬�e<Ó��=�Ìt

sÍr¤rC­Ö�ÎÏ�<34³:²!º���ÜD<Ó:�ÜD<¸èC�<Q 
� À����12îJ²!®F:#�J7ÎÏ4!J¦:Ö�ze=rs��<C�®F¡!ÎÏ4

���zB��×D<1�ñCø(Æ¿z7<B!:q�0ì�7<QW�w�{�wCÃ¿:=

P�Å�Pz¸èJ×Ø:Ö�z7�Ã0C<B=VJÃ0��<Q 
7.8 RÙ!Ö�  ̧

� ÎÏ�!ÒÉG��7z�VOC£�4r!ÉG!�¥:
%�P==��ÝÝº»!@r°:0
K¨<Ã0C�e=QRÙ���»!�Ñíð��ÉG:]^D<Ã0:ëa0P��~�!W�

Xx¥:Ö�<Ã00P=7Q 
� �~��Ý7z��W.~�!~�êë�í¨z�{�w�}�ot/¤r:)±PzY����

~�:��ÑhG«�Q  

	




 

 

5.4. ���������O������ !"#VOC&�)*i
­çè#1/6ë6/6& 
�¢¦��

� � � � � � �°X}���}�	���Pz�I�DQ��

�

5.4.1. ���������O������ !"#VOC&�)*i
­çè#1/6&ì��O 

�

Y[ ëa�
STU.V��W�X�Ý7z�1234!(!ÉG:{�|}~����34~����~��BCD

~��Y����~��ºI~�P�{�|}!��:ÄÅD<Ã0:ëa0P=Q�

�

][ ~�[��Ýº�×IW�X�
�������o£��c�d� ÌW�X� �É�à8�p��}��

�

W[ ��[�w�
!«"#b�­U?�� "#&'��Ö5Ut4r

�

I[ J¦Pz7<ÎÏ4�
7Y�×IW�X�J¦Pz7<ÎÏ40�»!$%3r4�rV��<�Ö��:;rP=Q�

7o� ÌW�X�J¦Pz7<ÎÏ4�Ýº�»!$%3r4�rV��<�Ö���

� � ÎÏ¸
� ÎÏ4� �Ö�$%3r4�rV�3§3��º<�Ö���

p¤t�.VÎÏ4� ¦M012ÎÏ� ÎÏ¦2�

�

Òï�Bå÷,a34��\ZÌ`Y
���

Ì?C¤T¥tcDYUÌDYTd��`ÌYW
��

ÌtsÍr¤rÎÏ4� ¦MÎÏ� ÎÏ4Y� _`ab©.c�`U
Ì``
���

 MLñ4�Y
ÌYU
��

��

� �

	�



 

 

J[ ~�¸
�
�ñÖ5Ýº�~�×I��!x��{�|}~��0�¨ ~�����34~��{�|}~�×I

¡��:0�=(!ÉG~�����~��BCD~��Y����~��n;!0ÝI��<Q~�,-

Ýº�Ö52Â:�0�z7W�tP=Q�

J[Y[ �ñÖ5Ýº�~�×I��!x��
ÎÏ4!!�ÖCçÓI~�C¶·��¿��»!�Ö:~�D<Ã0C¿�P7C�ÎÏ4�

�È�q�!�Ö!�����<Q~�×I��:x�D<��=�z�W.�ÎÏ4:IU��í

üP=X�!'.�å|rå�å��7z�å°Í¯Vu¤T�³Ö5�º<�ñÖ5:«�=

�Z/!EÎÏ4!'.�å|rå�å�IU��!�ñÖ5¼½:f{�QJÝ�3§3�ÄÅÆ¿=

?,+tV�_`ab©.c��W�X�nÇ�J¦Æ¿z7<ÎÏ4�Ö��<Q�=�1P.

��7zB'.�å|rå�å��7z�å°Í¯Vu¤T�³Ö5�º<�ñÖ5:«�=Q�

~�×I��!x���$%3r4�rV�©���}C;rÆ¿z7<~�Ýº��´C¶·

J��:*kP��å°Í¯Vu¤T�³Ö5�º<�ñÖ5!¼½�Ý7z01LCq��Mw

¡o
&��Ó�¤Ìp¤Þr0!{��	æL!Ò7B!�\U
&���µâ�!ýk¶·JB

!��´C¶·JB!:k�a�9]Pzx�P=Q�

7��x�P=ÎÏ4��0�¿<©���0�´!áâ0J<ÉG�:tP=Q�

7�� x�P=ÎÏ4�0�¿<©���0�´!áâ0J<ÉG��

8����&'��!���¥ ��%�Ñ���!de��>gÉG��

88st��&'uvw�@�0D©1.�!���¥ ��%�Ñ���!de��ª«BÌª¬0���ª«BÌ3ª­«�Ð�Ñ���

¥G�o�Ö��

� �

©���� ï����� �´!áâ0J<ÉG�ÖÖV��

�

()ÉG�

®�

>gÉG�

®®�

ª«BÌª¬0�

®®�

ª«BÌ3ª­«�

Ì?/Í@,-,Ar,� \][I� ]UU� IUU��<=� ]UU� IUU�

V,Bt� YYU[T� ]U� JU� ]U� ��

Y��Vs�]�/ÍCDr,� Y]U� �� �� YUU� YJU�

BE,+tFt� YWT� ]U� JU� ]U� ��

s�*t�¯ÌnVÌnÖ�� YW\QYII� JU� JU� YUU� YJU�

DGt� YJY� �� ]UU� ]UU� ��

BE*tuÞAr,£D�

4r�HÞrpE,Br÷,�

YJ][J� �� �� �� ��

VÞ�E,+tFt�

�Yn]nWÌ�Yn]nIÌ�YnWnJÌ��

YTJQYZT� �� ]J� ]J� ��

3�t� YZI[]� �� �� �� ��
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6-1. ÐÌW�Xh 
ÎÏ4�>ÎÏ4�A 
<=øt����àVOC����1021ppm/�r4p,VOC����752ppm 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

6-2. ÐÍW�Xh 
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8-3. 	¢Mu«`àUto!^JÊ� 
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9. VOC�!ÊË 
9-1. �r4p,VOC� 
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10-1. �r4p,VOC�XP-3120 

>ÎÏ4�Aè�>ÎÏ4�A��7z!3r4B5yP�'�7:/QD<Ã0�ºI�2 N!�å
��7zÉG'�¶·0P=Q 
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 CAS No. 93924-07-3 (Alkanes, C10-14) ©�à: C12H26RÖ#³: 170.3R01³: 80% 
 CAS No. 64742-48-9 (b©.c, C9-10) ©�à: C10H20RÖ#³: 140.3R01³: 20% 
 0Pz��D<Q 
 
 Alkanes �Ö#³: 170.3X01³: 80%S136.24 
 b©.c �Ö#³: 140.3X01³: 20%S28.06 
  Ö#³� 164.3 
 
 
 
 
 É�z�10L!`w�Ý7z�100ppm!�å:�'Æº<!�¸èJ³��8.89OPQ 
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11. �SÌUto!ÊË 
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