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2012ÓÔ�¦Ä	Ī 22´ (åÚƁūÐ żÛ) 

@sJv&@sGv 

CB< g�i��g�l��g�j�[4M<

ċı©Á> 2 �°3ċ¦Ąıſ�(=!CTv CH3–CH3ſCUtv

CH2=CH2ſ@RUtv CH≡CH*�ÁúŢ>ā0$27�(µ 1)ƀ 

�Á�* C©Á'��+ſCTv%+ sp3ĉâśťſCUtv%+ sp2ĉ

âśťſ@RUtv%+ sp ĉâśť)7"$�ôĳ�$�:ƀ CUtv
*7�) C=C �Ūĳ>5#ĐŘ>g�l�ſ@RUtv*7�) C�C {
Ūĳ>5#ĐŘ>g�j�&².ƀ 

D< g�l�<

@sJv�Á�5#�ĳ+ſĿĖ)¤�´:ŷÁ 2�> 1Ĳ&�$#�
8;:ĳ%
:ƀ�;�
:�4ſC=C ĳ*�"�ÒŹ+|}�8jA
[P*ŷă*ŵ19)ç1;�ø¾)(:(µ 1b)ƀ�*#�9�ſ@sJv
�Á*úŢ&ªßà>ą4$�:ƀ 

� C<  *��f D ��^ ��*�(a)CTv CH3–CH3ſ(b)CUtv
CH2=CH2ſ(c)@RUtv CH�CHƀ�+�ĳ>
8=�ƀ 
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H�
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DBC< oqLv��q&��<

@sEv%+ C–C ĳ�ĿĖ)´Ŝ%�:�ſ@sJv+�ĳ*�4
)ĿĖ)´Ŝ%�(�ƀ�*�4ſµ 2)Ģ�7�(oqLv��q&���Ĕ
�:¸�
:*1ƀ 

 
J�;K<

þ*¦Đ*NPĘà��7-YqvPĘà�>ŕ�ƀ 

J1(K<

 

                                            
1 NP-YqvPĘà�5O@PWtDjx*yĥ%
:ƀ 

C C
H3C

H

CH3

H
C C

H3C

H

H

CH3
��-2-��� ����-2-��� 

� D<oqAv��q&��[��'!85 CH3CH=CHCH3 &
8=�;:
�ſ¦ÄĜàŘ*Ę(:ĐŘ%
:ƀņČ5ĆČ5Ę(:ƀ�Ūĳ*�
�%ſċı Cî�ó5¼�Ů�®��)÷:&NPĘà�ſªË�)÷:
&YqvPĘà�%
:ƀ 

(a) (b)CH3CH2CH CHCH2CH3 CH3CH2CH CHCH3

CH3CH2
C C

CH2CH3

H H

CH3CH2
C C

H

H CH2CH3

CH3CH2
C C

CH2CH3

H3C H

CH3CH2
C C

H

H3C CH2CH3

(a)

(b)

��

�� ����

����
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DBD< v��q��<

DBDBC< v��q��Z`cg�n��[��<

ũ>ŔÀ&�$@sJv&Ą&>ªß��:&ſ@sLxs�Ý8;:ƀ

�,rvũ>ŔÀ)ĕ�$CUtv CH2=CH2 )Ą>�£��:ªß+þ

*7�)
8=�;:ƀ�;+CT]xs*Ñùâć%
:ƀ 

 
�*7�)ſ�Ūĳ6{Ūĳ��;$�*©Á�ĳ�:ªß>��

��&².ƀ�*ªß*��2>µ 3 )Ģ��ƀCUtv�Á*�ŷÁ�ſ
ĀŷŃ>æ"� H+ADv>YqVf�:ƀĴ�$Ą�Á�}��8ſžŷŃ

>5"� C©Á>ì4:ƀ�*7�) 2´*ìë��Á*|}%Ĕ�:�£
ªß>ſv��q��&².ƀ 

C C

H

H

H

H

+ H2O H3PO4
250 °C CH3CH2OH

� E<ht��\[�[�����(1) �ŷÁ� H3O+)×�É�8;:ƀ(2) 
C–Cĳ|ŧ% H+�#�1"�đá)(:ƀ(3) H©Á>#�1(�"
�C©Á)+žŷŃ�Ĥ:ƀ��>H2O*Ÿ�ôŷÁË�ìë�:ƀ(4) Ą
�Á�#�19ſžŷŃ+ O©Á)Ĥ:ƀ(5) ���8�* H2O�¹·&
�$��$ H+>×�ä�$ň�ƀ(6) H3O+��Ĕ�;:ƀ�;+�-(1)
*ªß)ĕ�8;:ƀ 

C C
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H
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H O
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C C
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H
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H
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H

H
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H

H
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H
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DBDBD< T[�[v��q��<

@sJv/*YqvP�£+ Cl2ſBr2ſHClſHBrſ('%5Ĕ�:ƀ�
&,CUtv)¹ı Cl2>ªß��:&þ*ªß�Ĕ�:ƀ 

CH2=CH2 + Cl2 � CH2Cl–CH2Cl 

�*ªß*��2+�}*7�)("$�:ƀ 

J�;K<

�}*�£ªß)��:ĔâĐ*úŢÖ>ŕ�ƀ 

 
J1(K<

 
DBDBE<����[~�nwn{
��_c,O]S]S�^<

þ*�£ªß)��:ĔâĐ*úŢ>ĺ$27�ƀ 

 
 

C C
H

H

H

H

Cl Cl

C C
H

H

H

H

Cl

C C
H

H

H

H

H

Cl

Cl

C C
H

H

H

H

H

Cl

CH3 CH CH CH3 + H2O

CH3 CH CH2 + Br2

CH3 C + Br2CH2

(a)

(c)

(b)

CH3

CH3 CH2 CH CH3 CH3 CH CH3 C

Br

CH2(a) (c)(b)

OH Br

CH2

CH3

Br Br

CH3 C

CH3

CH2 + HCl
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�}* 2š9*¬ļà�ĺ8;:ƀ 

 
���ſÇų)+(a)+Ý8;�ſ(b) ��Ý8;:ƀ�£ªß)+Œ¡

à�Â¶�:* ƀyŁ)ſH–X TAf*�Á��£�:ųſ�%)¼�*
H&ĳ�� C�ſ�8) H>ĒÝ�:�¯�
:ƀ�;>~�nwn{
&
².ƀ�*�%+ C=C *��)�ĸ�: C �æ# H *î+þ*7�)("
$�:*%ſ(b)�Ĕ�:* ƀ 

J�;K<

�}*�£ªß)��:ĔâĐ*úŢÖ>ŕ�ƀ 

 
J1(K<

 

 
DBE< oq��<

@sJv)ŔÀ*Â¶}%Ąı H2>�£�:&@sEv�Ý8;:ƀ�

&,CUtv CH2=CH2)Ąı H2>�£�:&CTv CH3–CH3�Ý8;

:ƀ 

CH2=CH2 + H2 � CH3–CH3 

�*ªß*��2>µ 4)Ģ�ƀŔÀŋŹ%Ąı�Á H2+Ąı©Á H)
œŶ�$�:ƀ2 �*Ąı©Á H �®yð¯�8CUtv�Á)�£�:ƀ
�Ūĳ)Ë�$®yð¯�8Ĕ�:�£ªß>oq��&².ƀ 

CH3 C

CH3

CH2

H

Cl CH3 C

CH3

CH3

Cl

(a) (b)

CH3 C

CH3
CH2
����

CH3 CH CH2

+ HClCH3 CH2 CH2 CH CH2

+ HBr(a)

(b)

CH3 CH CH3 CH2 CH2 CH CH3(a) (b)

Br

CH3

Cl
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J�;K<

�}*�£ªß)��:ĔâĐ*úŢÖ>ŕ�ƀ 

J1(K<

 
DBF<y�m��g�j�[-9��Z`cg�l�[#�< ?D<

MqvqVf*©ï&(:¹¦b\rXv+ſ1,1,2–YrHuuCTv)
Ù¹· NaOH>�ĕ��:�&)7"$Ý8;:ƀ�*¦ÄªßÖ+þ*&
�9%
:ƀ 

CHCl2–CH2Cl + NaOH → CCl2=CH2 + H2O + NaCl 

                                            
2 @sEv�Á�*Ąı©Á�^uKv©Á)ĸê�;�ĐŘ>^uKv¦
@sGs&².ƀ 

CH2� CH2�

(1)�

H�

CH2� CH2�

H� H�

CH2� CH2�

H� H�

–
CH2� CH2�

H� H�

(2)� (3)� (4)�

H�
� F<ht��\[�*���`qOBk Pd&ċı C*ĉĐſ1�+Ěŭ
Pt*ŋŹ)éŔ��Ąı�Á H2+©Áđ)œŶ�$�:ƀ(1)��)CU
tv�÷:ƀ(2)�ŷÁ�ŔÀ©Á&ĳ>#�:ƀŭÏ&ĳ��ċı+
ĳĞã> H)�9ê:ƀ(3)2�ĝ*Ąı©Á&ſ2�ĝ*ċı©Á�
ĳ>#�:ƀ(4)CTv�ŔÀŋŹ�8Ŷ;$ň�ƀ 

CH3 CH CH CH3 + H2

CH3 CH CH2 + H2

CH3 C + H2CH2

(a)

(c)

(b)

CH3

CH3 CH2 CH2 CH3 CH3 CH2 CH3 CH3 CH CH3

CH3
(a) (c)(b)
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2��|ſCHCl2CH2Cl �8+ HCl �ä�«8;$�Ūĳ�Ĕ��đ
á)("$�:ƀ�*7�)¦Đ�©Á*ŵ19>í��$ſúâ©Áî

*Î(�¦Đ)»=:ªß>-9��&².ƀ�*��2+µ 5 *7�)
("$�:ƀ 

HCl*ľŶªß)5Œ¡à�
:ƀ1,1,2–YrHuuCTv*ľŶªß)
��:ĔâĐ)+�})Ģ�(a)ſ(b)2š9�ĺ8;:�ſÇų)+(a) �
�Ý8;:ƀ�*ēĖ)Ų�$+ğė�:ƀ 

 

C C C C

Cl

Cl

H

H

Cl

H

Cl

H

(a) (b)

� G< < C@C@DAv�k��hs�Na[-9��Z`c��zw�u�[#��(1) 
NaOH�8* OH–�Ąı©Á>ìë�ſH+>×�ä��&�:ƀ®ò)ſ
NaOH�8* Na+�Ŵ* C©Á�8 Cl–>×"Ø:ƀ(2) H+& Cl–+�;�
;* C©Á�8Ŷ;$ň�ſ®ò) 2�* Cű)�Ūĳ�Ĕ�ſ@sJ
v&(:ƀ 

C C
H

Cl

H

Cl

H
Cl

OH H
O

H
C C

Cl

Cl

H

H NaCl
(1) (2)Na
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DBH< g�l�[��5���<

CUtv CH2=CH2)Ŧ�(ŔÀ>éŔ��:&ſþ*7�(ªß�Ťň

�:ƀ 

�*7�)ţĴĜ)�£ªß�Ś�9ſ�ÁŬ*½�(¦Đ>Ĕ�:ª

ß>��5�&².ƀ�£Ū)��$©ï&(:ĐŘ>¨Ŭ�ſĔâ�:

ĐŘ>5��=}�~�>&².ƀ�£Ū*¦ÄªßÖ+þ*7�)
8=�ƀ 
 

H2C=CH– *úŢ>zw��&²-ſ�*úŢ>5#¦Đ>zw���
"&².ƀb\s¦Đ�8+�£Ū>ĕ�$û�(irjx�ŎŢ�;

$�:ƀµ 5)�>Ģ�ƀ 

 

+C C

H

H

H

H

C C

H

H

H

H

++ C C C C

H

H

H

H

H

H

H

H

����� �������

CH2 CH2 n
H2C CH2n

�� �' ! #&�� �'(PVC)�

")!(* ! #&")!(*(PP)�

��&)��&' ! #&��&)��&'(PAN)�

��(* ! #&��(*(PS)�

��&'� ! #&��&'��

�5  �'����%�$+��������	
���#&$+���

CH2 CH

n

H2C CHn

X X

X= Cl

CH3
C N

C
O

OH
O

C

O

CH3

�� �'! #&�� �'�
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®û*��2>ĕ�$Wduv6ir¹¦b\rXv�ŎŢ�;$�:

(µ 6)ƀ 

DBHBC<'	6X$Madczw�)}�~�<

irCUtv(PE)ſir¹¦b\s(PVC)ſirfuctv(PP)+ŝĈ_V
I6şĈUoxe)ĕ�8;$�:ƀir@Hru\Yrs(PAN)>čĳ�$
ŎŢ�;: PANĭċıĶĵ+§ęý³*øĮÈ³)ĕ�8;$�:ƀir@
Hrsũ*[YrBk¹+±Ąà>Ģ�ſİ�3#&�$�ĕ�;$�:ƀ

Wduv+şĈUoxe6�ÑŇī)ĕ�8;$�:ƀ 

DBHBD<3[]eb[zw�)}�~�<

Px`xjxJVY%58���è$Ō*�öï+irCUtv(PE)%

:ƀgVYhYsŻï*GnVf)+irCUtv(PE)6irfuctv
(PP)�ĕ�8;$�:ƀir@Hru\Yrs(PAN)Ķĵ+ĹĂ&��ĻŔ9
�
9ſŊź)ĕ�8;$�:ƀLvb\CvPPY@%ŗº�;$�:Õ

Ú)+Šñ(dT�#�$�:�&�¼��ſ�;*�â�+irPUtv

(PS)%
:ƀõÑhvZ6UoxAvFk*�â�+irŨũb\s(PVAC)
%
:ƀdqA`v*ŋŹ)LxY�;$�:üĽ+Wduv%
:ƀMq

vqVf+ir¹¦b\rXv(PVDC)%#�8;$�:ƀ 

CF2 CF2
n

F2C CF2n

CH2
n

H2C CCl2n CCl2

���� �"��!#� ������ �"��!#(PTFE) 
(��"#)�

������#� ��������#(PVDC)�

�6 ��
�����	������$���
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DBI<����[��:�2<

�£Ū+'*7�(��2)("$�:* <��ƀirCUtv*Ñ

ùâć%
:�pi�5�**��2>ő$27�ƀ 

DBIBC<5���[PUNRfVQc<

m]jx>ĉ�$��$5¥ã)irjx)»=:=�%+(�ƀŪª

ß>Ű¿�:�4)+����&²,;:ªß�ÞŐ%
:ƀ�*�4)ĕ

�8;:ŖŅ�ſŪŰ¿¢%
:ƀ�,þ*7�(ŖŅ��£Ū*Ű

¿¢&�$ĕ�8;$�:ƀ 

 
�Á�)��$ũı©Á� 2�#(�"�đá+~ÅÆ%
:ƀ�*�4ſ

�ĎÌ6£ď)7"$�*úŢ+ËģĜ)Űō�:(�pi�80)ƀ��$Ã
Ĩ��ŷÁ�Ĕ�:ƀ 

DBIBD< �x~�OVYOUW/Q<

qOEs+ªßà)Ê3ƀ�*�Á&ŉħ�$�ôĳ>#�<�&�:ƀ

�*àŘ> ĕ�$ſŪªß>Ť4:�&�%�:ƀ�}ſC6H5CO2wq

OEs> Rw%Ģ�ƀ 

 
Rw&m]jx&�ŉħ�ſ�ôĳ�Ĕ�:&&5)ÃĨŷÁ*�ĸ�

Ĥ¤��ƀ�?'+�;�þ*m]jx>ìë�:ƀ 

 

C O O C

O O

��������

C O O C

O O

+

R + C C

H

HH

H

R C C

H

H

H

H

R C C

H

H

H

H

C C

H

HH

H

R C C

H

H

H

H

C C

H

H

H

H

C C

H

H

H

H n
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�;�îě�8îz´ķ9Ş�;$ſż�Á¦Đ&(:ƀ�ÁŮ��-

$ň�PWVf>����ſĔů�$�:đá*�Á>ĔůŮ&².ƀ 
 

DBIBE<#7O�]c<

�*ªß+'�1%Ĵ�* <��ƀ�&,þ*7�)Ĕůĩ'���

���&�ÿ�:ƀ 

 
E< g�j�<

EBC< g�j�[��<

@sGv*�ŋ�&�$@RUtv HC�CH >&9
�:ƀ@sGv5
�ŷÁ>5#*%ſ@sJv&®û)�£ªß>Ś��ƀ�&,ŀı Br2

>�ĕ��:&þ*7�)ªß�Ť3ƀ 

 
1�ſĄı>�ĕ��:&ſþ*7�)@sGv�@sJv�@sEv*

ªß�Ť3ƀ 

 

C C HH + 2Br2 C C

Br

Br

Br

Br

HH

C C HH H2C CH2 H3C CH3
H2 H2

R C C

H

H

H

H

C C

H

H

H

H

R C C

H

H

H

H

C

n

C

H H

H H

R C C

H

H

H

H

R

n

R C C

H

H

H

H

C

n

C

H H

H H

C C C

H

H

H

H

R

n

C

H

H

H

H

+
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�8)ſ@sGv5�£Ū)79irjx>Ĕ�:ƀ@RUtv�8+

ir@RUtv�Ý8;:ƀir@RUtv+ŷă>š�irjx%
:ƀ 

 
F<���5+�<

FBC< < C@EA|sph�<

�Á�)ŏî* C–C �Ūĳ>5#¦Đ�
:ƀ¨ĳ&�Ūĳ&
���)#(�:ĳ>���5+�&².ƀ1,3-eTOCv+�Ü�Ūĳ
>5#5"&5¨į(¦Đ%
:ƀ 
 

�Ü�Ūĳ>úâ�:¨ĳ5�Ūĳ+ſ¨ĳ&�Ūĳ&*�ű

Ĝ(àŘ>Ģ�ƀ�*�4ſÇų)+þ*7�(
8=�ð�Ŧ�$�:ƀ 

��%         %
8=��ĳ+ſ¨ĳ&�Ūĳ*ű*àŘ>Ģ
�ſ1.5Ūĳ&��7�(àŘ>Ģ�ƀ�Á*ĩ�8ĩ1% 1.5Ūĳ�#
(�"�đá&("$�9ſ�*Ħű>�ŷÁ+ĿĖ)Ĥ¤�:�&�%�

:ƀ 

FBD< }�grt��<

ir@RUtv+�Ü�Ūĳ�#(�"��Á%
:ƀ 

 

CH CH
n

HC CHn

H2C
C
H

H
C

CH2

1,3-�����

H2C
C
H

H
C

CH2

H
C

C
H

H
C

C
H

H
C

C
H

H
C

C
H

H
C

C
H
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�*�4ſÇų)+�}*7�(đá)("$�:ƀ 

 
�*¸)5�Á*ĩ�8ĩ1%�ŷÁ�Ĥ¤¬ļ%
:ƀôý¦Đ%


:ir@RUtv�Íŷà>Ģ�*+ſ�Ü�Ūĳ)7"$ŷÁ*š9

ť�%�:�8%
:*3ƀ 

FBE<.!%f�c���5+�<

ů�ţ("��Ü�Ūĳ>5#¦Đ+ł>5#ƀ�&,\vOv*

DtvO+�–EuWv C40H56 )7:5*%
:ƀYjY*řł+rLgv

C40H56 )7:5*%
:ƀAUpB*Žł�ń*ł+sWAv)7:5*%


:ƀ 

 

                                            
3 Çų)+įĬ(ir@RUtv+ŷă>š��&�%�(�ƀ�*ĐŘ>Ċ
£�$6:ÞŐ�
:ƀ 

H
C

C
H

H
C

C
H

H
C

C
H

H
C

C
H

H
C

C
H

HO

OH

���
���

����

	���
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�;<

1. þ*¦Đ*NPĘà��7-YqvPĘà�*úŢ>ŕ�ƀ 
(a) CHCl=CHCl     (b) CH3CH=CHCH3 

2. þ*�£ªß)7"$Ĕ�:�Á*¦ÄÖ>ŕ�ƀ 
(a) CH2=CH2 + HBr � 
(b) CH3CH=CH2 + Cl2 � 
(c) CH3CH=CHCH3 + H2 � 
(d) CH3C�CH + 2H2 �  

3. þ*irjx>â�:�4)ÞŐ(m]jx*úŢÖ>ŕ�ƀ 

 

CH2 C CH2

C

C CH2

C

C

N
C

N

C

C

C

N(a)

O O OO O O

CH3 CH3 CH3

CH2 C CH2

C

C CH2

CH3

C

CH3

C

CH3

C

(b)

O O OO O O

CH2 CH2 CH2

CH2 CH2 CH2

OH OH OH
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1(<

1. 

2.  
(a) CH3CH2Br 
(b) CH3CHClCH2Cl 
(c) CH3CH2CH2CH3 
(d) CH3CH2CH3 

 
3. 
 

# irjx(a)+ġűéĠ¢*�öï%
:ƀirN@]@HrsũlUsƀ
irjx(b)+SdYLvTHYtvQ*�öï%
:ƀiraZuGNC
UslTHrtxY(poly-HEMA)ƀ 

 
� 

C
C

H

Cl

H

Cl
C

C
Cl

H

H

Cl

(a)

C
C

CH3

H

CH3

H
C

C
H

CH3

CH3

H

(b)

C

C

C

N

O O

CH3

H2C

(a) (b)

CH2 C

CH3

C
O O

CH2

CH2

OH


