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4 *4e 44* s444** 14 #4*4 mu 14 4*5. 
4*441* 4*44 1S4, ^*5.44*32 4*4 4#444* 
4 4# *15.4* #1442:# 4*# ^Hc4°l 4 34144 1 
* ^o_a. *4414- #1*4^# 4** 4***4441* 7B 
14441*4* *4#4 #14 44 4444 14-4*4 4*4 
1444 #44*4 41**# 4***447} *444. J£* 4 
4*44432 *4* 444 #7B# 444 4*44 15.* 4#* 
47} 7}** 444 4* **444*5. 4** 444s *43 4 
4* 7B1444* *45 s4€ * 4* 444-
s44 1*444 7111444* 4*4* 444* 7}*# 4* 

44* 444* *4 *47> m* * 44- 44 *4 ;B!444 
4* 444**47} **4454 44*^5. 444 #4444 * 
44 4* 444 1-2-44.

[3] VOCs #414 #4 1 S* 441

# 4** *1*47} 4*44*1*44 #**^**4 44* 
s4* 44*414 *4 #45.4*4, 4*14 vocs4 44 * 
4* 711*5. 44* *414*44 4**4* *444 4*4 
*441 tii***# **4s 4* #_2Si4**4 *7}## **4 
4* 4 #5. 4414.

*445.5. #45* 1982**4 1996**44 7l*** *«fl*4 
*44*4 **#4*44 444* 4ir* 5.H4 44 -0.6739
-2.25881* *5.5:4) *4*7>#4 ** Jl*# 7>45.* 45.5. 44 
14. s* 44**1 VOCs#45. 141 4*44*144 **B44
*44*4 *14 #7}* 1* 1*4^5. 12.84*^^1^13. &



4* 9 59 7

554 99 #7}* 4 #5*84.

5 si 4 9 9*9494 vocs *4] 7} 5]l^Ai.<yo)] y-7l^ o_e *4 
&4# *1% 955 5*4^45 sfi4 9-4955.5 99-9^9 

*99 #45* 9 9 &4- 99 5±* *94955. 1499 4 
9455. 599* *999* 5995* 49 &T7 9 *4449 
4 9 o]ao> /g#e}7] 449 94 4144. 444 vocs9 44 9 
45 49194 949 44* #494 5 .2.94** *1 9 9 
* e*99 444 &9* 4*44 94-

4*444944* vocs 944 44 4*4 9* 49* 54 
9*955 459-5 4944 * 944. 99, 4*99 ** #9 
9444 499 *544. 4*99 9* 44*4 *4*9* *4 
4944 9*19494 11955 4*# * 9* *9*4* 5 
4494 4 994- #9, 4*44194 4 449 99 vocs9 
49 4*9 54* 99499 44 9-94 vocs! 9*9 494 
*£*49 *97} 44 *4*999 ** *449 99 4* 49 
*999* 5L499 94. 99, *949 94449 4# 4*44 
9994 994-957} 494 94- *99*5. iso 140004 4 59 
49 499944* **9444, 449494 94947}* 49 
54 9 94*9* 99444 9 994. 444*5 95* 99 
44 *49 99 9*99 7%94 4.2.99, vocs 94444 *5 
7} 99* 9*5 99955. 99 99 9* 4 494 599 4* 
al 5*94. *4 *9*444 9 44**4 # 9*99 vocs 
9-44*4 7fl9* 49 7l* 7fl* 9*-*7}9 4*99 499 9 
44 9 944.

GO ^*494 419 §j *9*5. #4

* 4*94* 54494 99*5* 5*44 444 *44* 
599 9*4 *44* 5444 9* 9*5 4*44 #4494.
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14 #34#4 344#

%3-#4#7}4 #3*3 °1 #S4 44*3 (Precautionary Principle)
43 S# 44 *4 443 3*34 #4# 4#3ss 334 *7fl
4# *3*34 3-33S3. *.2.3 335.3 4s. 4*#

##s 4#443# 444. 3*7}#3 7M43 3347} 3*4 
31 n 5.37} 44 334 44 3*44°) 44 s* ###*# 5. 
#44 444 44 #4444 444 3# 4444.^ 33* 34 
#44 4.2.4 *#.2.S44 34# 334 ^4 #^.3 <§44 44

44 4444 434 344 #44*33 344 444 43# * 
44# 4 #4 3-434 43 4344# 4444 34 33-5-5. 

335.4*3-4 4*3 344.
#3347} IMF4 #443# #43 44 33434 4# #4 

434 #34 443 #4^i # 4 #4. 43# #3334 44 # 
4 19983s. 33**3 434 333 44- 413 *7*03 43# 
334# 4343 33 #47} 3-### ##4#S4 424 *7}3 
34343# 34*34 4343 #344343 #347} 200 43 
#443s 4#4. 33434 4434 3sa] 33# S5;4* s 
34s# 3 4 4# 344 33434s 4&#43 #47} 4#4 
3s #34 3-5)3ss #3*44 334# #4=7} ## #s #-& 
344. s34, #344# 3# ##7i)SAi3 33# 7}3s5. *7} 
444 a}43 0.5. ##4# 344 444 34# #4# 43#4 
3*4# 44* 4# * 44 #S4 33#44#4 **S5. 3* 
44# 3*43 ## # ## 344. 433 #34 43# 33# 
*4 43 444 #47} 43*# 44s 4*434 4# s#ss 
4*44 44 43 4444 3334# 443s #3 *3 335. 
s#7}#4 337114 44 #3 44 4 337fl*s4# *33 *3 

3344 #3#* 344 *3# #44 3*7}#3 711344# 3 1

1) OECD. Integrating Environment and Economy, Progress in the 
1990's, 1996



1999*51 #44*4 13.4*1 *44 ***# 15

4# #444 l&l *41 l7}*4 14 # #iL7} ** #41-
#4*41 #*14 14114 1**1* 45.* 4144

£.#4 *1jl # 1 *1. '80*441 4*14 #47fl*£4* 4 
11-5-5. *14 -8: 44 1*41 4** 441* 7fl£l4 A]7]°l 
4 1*4 #44 *4l£ 45.* 4*4 4444 44 £*4 4 
*4 $14^1 # 141. 44* £*# 4444 #4 444 *#7} 
s 44# 4^4^44 444 4^44 5.1 44 *4 4*114 
1*44 ##44£ 441 1* 444.

2. Sis] ^4 SI

1 *144* zz.** 5-44 *7}4£* 44444 444*4 

44s. zz. *7}#£7} 1*4* % 4444 4444:4 #*# 4s 

44 5.31 *-££ 117}1 # 4"% 41-45- 444 5.444 zz. 

144 *1.
44 #44*4 444- *** 14* *£*£14 #44*4 

7114* 44431 o]d\] e444 #44*4 *444 * 4-4* 3i# 
l3i7> 4-4.. #14*# lt-45.4 l£l* 14* 7>4ji °i## 

4414 4-4444 7}#* is# #4 #£5.4 #4444 *44 
4- *4*#4 44 414* £*4 5.3.7} *1. #-§-0.5.* '994 
£ #44*4 449.4*4- 11**4 414 #44 7] #4 5.3.7} 

*4. '99*£ 4*4 rl*4 4-t-j 7} #4* 4* 1*£5. #4 
4 4*4* #*14 #1 5**4 *44*4 1*1# 7}** * 
*4-31 *1# '99*51 #44* #1*4 144- 1-9- 1*# 4* 
4* % !*##-* #45,* 4* 44*1 1*4 € *41. £* 
#44*4 **4-441 111* *44#* 14431 #44*4 
*4* 41 4i* 41* 7H:a *14 l7}o> # *## 14* 
44 414 37*4 5.317} #1. 44* 1** 144*4 *#4



16 #34

4 #4^1 1--ir 44 n # ^rS %1-e ^44. o}4#o_g_,

4^44°1 ##714as 4## 4% til-7} ^^o]ji 447B44 # 
»«- oil- # 4# 444## o^tciti 3Ola]# a.## #0.^4 

l-el^b #44 4-§-#?! 4# 44#!- s4# ^31X>
#4.

44, £■ 4## 444# #44 tfl# ZL#o]sl-7l^.rl-fe 4444 
4 #44 #o]og. ^4#si ##4 oizv^ 4#4 4^4# ^o] 

4 44444 4# °J44# 4 #5} 4 #1:1-01 $li- ##
44. ZLBl 4, # 41"# 4# 4 44##44 (Environmentalist) 4 
"4^4 3*11# ##"ois}^ #ZH# ### 34444 #M 4 
7}3l# ##ol s}^ olSflS>jl ol^ 44^ o^qslTll 4# #44
440134# 4444 ti>oiq.

n. /W4

1. #301|>M-oj 7||y

1.1 4344# 34

4344# m-g-i- #4% 014 ##44 43
4444 ###7H til# 7fl^®l ## 34#44 # #°iq. ## 
43444# 44 "434# ##4 71144b}.# 4^# #5* ^4 
4 # &## 3^-# 41-4## 44# 4444# #44 4

3”4#3i 4 # 4JL4 #44 4 7B4# 44444 34# #44 

444 4 44.
4344# 334 <5. m-n-l>44 it u>4 401 a Til 44



199955 #3433 454)55 #37] e-g-'g'# 17

7>#3. 5#3] & 4" Si#. #355#4l#55 o]^
2] 53554] 44 531 5## ##3]b 4°14. 71-4 #5 2]u] 

2] #3 4] #3 #5 # 5 SI5# 3##;]] #34155 M# 5 SI 

#b 4°i 7>4 e 3-3°]#. 55## #34]#o] 47]

4] tfl4s|4 4^4s]4 ##5 535# #44^44# #5#b4) 

SI# ®i34]#S] *333-355# 535353 4444#4 444 

4 #33-44] 53-35 43-2] 4] #55* 3##t11 5444 4 5 

44b 434 SI 4.

<5 m-n-i> #3 til #3 S4
(44: 3#)

4 3 ii iii iv V '9941

® ii4±i 11,536

® 334b# 41.2.1
34344

18550

® ii4±i f!5.3
34344

4444
1444

20,762

® 114^1 515.3
34344

444-4
1444

43 43 
14 13 
1141

28,469

© 114±1 41.2.1
34344

444-4
1444

43 43 
14 11 
1141

1111
4 3 3

4s. : 445 454S-. 1998

#4, #33-5# 4#4 ^3443-5# 44444# 5353# 
443-444-#- ## 451- #34#2] *]#5 #4- 57> &#. #

5444# #4, #5#3 34 # 5#7%##%M 453- 4#3=4 
4 41#* ##4 53-35 35 5* 444- 53543v4 43-3=4 
4435 ^934455#4 43-44# 44- 5433 4-33-433 
4-344 53 3 45435 #3544 5*34-5 3# #55 54



18 4*4*4 99*3.

% 41 9* *4 7ll%54* %%94-iiL *83% * %*
444*4 ^44-31 # * *4. *4, ^^7B^A><ytiiv|. #49^ 

4*-§- 3#%4 *94* 9 *4449 o.-g-^ 4e9 1 394.

441, 4^%4 444 ^^44%4 ^r%5%%44%*=9% 

444 **4449 9 ^-.05 444* *%7]]44*^- 5449* 

%%9 *4. **4*444*^- 3«.o] 44^44 sf-44* % 

0.4- 4% **4*444* ^£i 7|^H^flo] 494541 

4 ^44 44^44 9tilA}99 44431 %14 447fl%49 *.a. 

% 71]%% 4** *4431 &4. H2]2, ##7M2) *h§a14^

#49*4 ^4^144 #%44 44 *4 9-44 4*^ 5444 

3i 4*°5. ^7}^2]7l^i 44444 %44 ^4444 35 

7>444.

44, 444 44444 444 44*4 4*4 444 4 #4 

444 44 4# #4, 44***4 444%, *944*4 *4 
44 44#444471m, 444444 4 *5 4 44- 494 44 

4 £44^ 4#44 4^ 9 4. 444 444 *49*4 4449 
444 5-4 3*953. SfAi^jo^ **4* 44144 4*44 

4444* 4^94711 44* * 444 449 94. n94, 99 
4 4*4 *9944 4949 94* 94445. 94 997}4* 
*44 494* 9% 4994 494*, 4^44*4 4444 
* *44 5449 9* 49444 94* 494* 99 4* 9 
%7fl 9 % 94.

444, *99*4 4949 44 *9 444 4*9*44 *4-

2) **49* 49%*(**94%*)4 9444 4 4*4 4444 ***
*49 *9944 44* *4* 444 *444 449 IMF44 ^1*4
3i 9^-4 4711 *444* *99*4 9949(1). 714*944(18). ?] 
*(34). 494*4(4499*. 9444*)4 4***49**4 49* 
944(4)* 5*4 **-7H9 *9* 999-31 si4(71-5: 49944 44
9. **494 44. 1997.12).



19994E. 43343 ^jUl}-§-4 ^7] 4444 19

43i 4# 4344 3 ## 5443 ####3 4334# 4# 4
# 4H34. #7}33]3 43#3= ^1#^# 4443 3«}7}^ #
0<H*l£] #3faKM 347}3433 ^41A> fl.a.7]. Lisfl^o): *V

4. 3LE}4 #5] 3-43 3# 433-71 ^7}# 3] 3 4344 ^#^3.
# 7^443 #54 #334 #7}7}5# 4# -a^°l4.

3# #4 34z}34^i 343 o%4^ 43 3 #3 ^4* 3343

5. 4 337} 4# 43433 #3, 44444 3# 4444 44 
3=# #4447}- #-§-431 $14 4444 #4-7}4#4, zz.35 55 

#4444 4 4 4# 44- 44 4471-44:44 353-34343 
##314 #4 -£144 44 433#3 ^4* 4340145 444 
##314#* 444 #4#2.# 44447} 44355 3* 333 
4 #4 4.

4 444 #4 #44 199945 44444 #531*# *3-35 

#3L 7%4444 44 4553 #44 ##44# 4444# 44

# 4444 4 4#44# 43*54 44# #455 ^531#* 

*3-7^543, #47)1444 7}<yo]} 014 #44] #5# 4#4# 

#4#4#4 444444- #*7}*437l* 3435 44444 

433 S#7}4 #4-4^4 4-7}jl*} 4-4.

1.2 44444 #7}#4

1990444 #44- 444 4## 44# #44 ##7} #4452 
31 4# 4353 7}ji4# ## 4715. 43;} 4*3=31 44 #7} 
44 #e#l #7}444. #45447} 4444## #44 437} 

4 #7Hr <S. ID-n-2>4 444 37} 3 '954*3 '99443 43
# 21.3%3 #7}-i-4 713-444. 31B}4, 33" a

7}f4# IMF444 44 45444 41# 444# *7}33343 

444 '984*3# ##43 444 #7}*5 #4453 33-43



20 #9 4 #4 #^94

5# ###44 4# 4 59 #45. '98445 4*# '9745.44 

#±*}%k{-. #*, '999 ##7H#W ^^5 ^1^71-1-*
94# ## #/}&* 4442 ##4 4^# imf^ii

444- 94# A^^\y\ 5## 4 422# #9, #944 #9, 

*2## ## 5 % SOC 95-si 9%} 13-9 9 #44##4 9 

## 93. 4-^442 #7l 4 #4 4.

<s. m-11 -2> sg7H-yw^i §71901
(*#: <3#. %)

4 # ’95 ’96 ’97 ’98 ’99 995
31 9,850 12,829 17,669 17,807 18,250 21.3

###24 6,729 8,851 10,802 11,131 11,536 17.9

#9945 3,121 3,978 6,867 6,676 6,714 28.8

43 : 444 91443. 1998

494## ##*#-& #-#5.4 #49 4# 4 5-4# 9## t! 

4#4 #4 4#3 ##4 5-44711 #71-4 #9# # 4 94. 4# 

'92#44 *#### #4 9 #94# a>^o] 4935. ###45 

4-84 4#44#4 44-9445. ###44 44-945-4 4#7fl 

#994 94# 9AMU#45. *4-4# #449 ##-& #99711 
499. '9694# #47%##**314 -§-#^>447} 4# #444 

319445* 494# #494# 494^1 -§-#-54 # 49# #- 

#94 #99. '9744# ##4 #9945471 #9# 2 99 9 

54# #944 999# 7H4#A><y# 4**4 # 994§9## 

#9 ## 9 9#a}#9 99#49 #31 # 47flA>^o] ##94 

54425. ###4 #94 94# 49#945.# 9#7H#a>9o]

5.4 514945 Mvll r 94# 944 #4, '9794# ^49# 

4 4# #AM194 42*45. ###2, 9445# ##494 4 
# §## 50% 5.2a]-*o] #945# ##a>54^ #*5 #94



199935 3# 413:4 *^L41#3 ##4 **##= 21

344^4 30% £.&*}<£ ±3, ^#4^4, ^-##3:41 ?1 #-#-44 

Al^ 50% 30% 212:3. #=%=&# 4^

n ^3 ^##4 4 #4 44^0 ^x]A><y(30% ji^H -ti^-5. 4-ti4 

-§■ 44#%4e^4 3-^1 3^4MM *H 44-^- ^#7} && 
4.

<5 m-ll-3> @^41314 His^4§ 
____________________________________ (#3: 43)

#5 A
4=#5# 
# 4 #

33*4:3 43
4 4 * 5 ##44

'80 120 - 120 ° 3#3 ##
'90 1,172 - 1,172 o #34 *34 4# 2434
'91 2,718

(132)
2,718
(132)

° 44-9-4 44=444 3#3=r°fl
4# #4

'92 3,522
(30)

2,126 1,396
(A49)

o 3*4 e] 4# 4711#34 4 434 *
4<3 444 4# #2

'93 4,387
(26)

2,500
(18)

1,887
(35)

0 3 3 47114 4 3# 3#4 4#
#4

'94 7,206
(64)

2,490
(Al)

4,716
(150)

0 4444=514 44414=4 4# 44 
#4(1.37943)

'95 9,850
(37)

3,121
(25)

6,729
(43)

0 3#* #455. 5:434
0 44# 4=471134 4 (1,6064€)

'96 12,829
(30)

3,978
(28)

8,851
(32)

0 34=444, 4-4=34, 4##4=5 
#4 #4 -§-#43 34

'97 17,669
(38)

6,867
(73)

10,802
(22)

0 3*34 45*, *^44#,
#34 ###34#, #4=44#
#7i|-f 47H3<y 4#4=4# 33

'98
#&

19,215
(9)

7,244
(6)

11,971
(11)

0 ##3114=44# #44 5533. 
#4335. 54-3## 4334

'98
14

17,063
(A3.4)

6,132
(A10.7)

10,931
(1.2)

0 Afojai 3# #-#, *3 #3

344# 34=
'98
24

17,807
(0.8)

6,676
(A2.8)

11,131
(3.0)

0 #334=44# #44 20043 
#4

'99 18,250
(2.5)

6,714
(0.6)

11,536
(3.6)

0 #4=5*1 #4, ##a 4=3
7:344# 3# ^ ###533 Til#

#: ( )4# 3343 # a## (%)-§- L+4^



22 4 #4 4^*5.

2. #§01|^°1

2.1 4444€3M1 4% 4€€*4 44

#4**444* 2 445.4 *44* 4°1 °W4 4444€4 
44 431444 44 44°!3. 44-2. # * 44. 4* #4444 
€4 *5. 444444* *44 4*442 44* 4* 4444. 
*44*5. '994* 44**4 44* *4 4444444 44 4
€44* 6,9784€*5. €4 44**4 444 60.5%* 4442 
€4. *# 4444444 4# 4€44 6,9784 €* *4*4 
3,4894 €*5. 50.0%4 4*2 44. *2* 444 44##* 5.€ 
'95444* *4**4 5.2*4 4*4 *4*4, '9644*4* * 
4* 4*4 50%44* 4442 44. 4* €44 4444444 
44 44 44*44€4 €44 *€44 444 *** 4*44 
* €4* *44 *44 €4 #4.

<S m-H-4> x| ^44^4 41 cflt!- 4 €414 ##

(44: 4€. %)
* * ’95 ’96 ’97 ’98 ’99

€€**4 4* 6,729 8,851 10,802 11,131 11,536

444 4€44 3,752 5,312 6,731 6,708 6,978
(55.8) (60.0) (62.3) (60.3) (60.5)

• 4*5.2 145 448 435 496 639
(3.9) (8.4) (6.5) (7.4) (9.2)

• 4*5.2 2,301 1,812 2,554 2,854 2,850
(61.3) (34.1) (37.9) (42.5) (40.8)

• * 4 * 1,306 3,052 3,742 3,358 3,489
(34.8) (57.5) (55.6) (50.1) (50.0)

*■• ( )* 4** 44^



1999ti5L ^^444 ^4 #4 23

'99\iB 44} 11,5364 €# M 4 4M4^44 4

«3r -g-45-o] 4,5294^3^. # 39.3%# 44 #3. 4^4

#4, #44 #4 77%# 4^43 $14«& m-n

-5> #2). #4# #5.7}- cfl# #44414 3-B- '964-44 #22^1 
^tij-Aj.^7]]^ y <?HHr4 5] #(§]] oot_2. <§ tiV^j 57^^31), 

^ti](°<M# Xl^^]2]c})^-«y Ai-i-A] Al^X
7]#dh4A]A^^^] =.oj] rfltl; Xl^o] Al^S. #44# # ^-^#47} 

#e^4 4# 3M4.3) '99\i #4 #^7H###4^4 #4-## 

2,6514 #4 3 44-§-^^4^1 #4^-6 1,8784 €^.5. # -&43"& 

4,5294 #4 4=3 al°-4 %# ^o\ #4-^-8- 5.4 4

443. 4# #4°14«a. m-n-6> #2).

<s m-M-5> #4^41 W #4X|§! 0114 4#

(44: 4il)
T # '95 '96 '97 '98 '99

-g-4^- 41 2,206 4,160 4,920 4,418 4,529

A] 7} 4 1,306
(59.2)

3,052
(73.4)

3,742
(76.1)

3,358
(76.0)

3,489
(77.0)

n] y- 900
(40.8)

1,108
(26.6)

1,178
(23.9)

1,060
(24.0)

1,040
(23.0)

3) 4^4 714444. 4^444 °14. 1998. 4



24 41

<s m-n-6> spin
(Cj-°1;

4 ^ 'g '9899 '9999 4934(44-4, 917)1)

-M9 t9 441.788 452,855

19 19 258,788 265,051

• #3371 4114391 48,000 49,397 - 3.5%, 5144 10191

• 414 944 si 7)1 44 50,000 50.000 • 6.5%, 5144 10191
• 914°) 44437)4 44 89,493 93,314 - 6.5%, 5144 1019#

• 4414 ! BlMH) 22^00 21,230 - 6.5%, 5144 1019#

• 1114 9411497)4 795 1,110 • 7.5%, 3144 719#

- 91*11*17^ 48,000 50,000 • 8.0%, 3144 719#

7fi* 19 183,000 187,804

• 41143 7)471)1 125,000 133,804 - 9.1%, 5144 1019#

• 437]$) *43^147)444 54,000 50,000 - 9.5%, 3144 719#

• 144*1 9114# 4.000 4,000 - 9.5%, 3144 519#
*: 4937dl '98l7)e°M. 4 3 -§-7>4<>i 49 3#*34444 44

44-8- '97444 4444? 4433 44s# 4434. 3444# 
344444# '97444 334^33 444 4 44.

2.2 4144 441^ 9-4

'9913 4]#4]4(13 1,53644)4 5)411 4444"#
<a Q>n-7>4 44. 419433# 1-47114914417> 9,07244 
(78.6%)33 41991- 9413 $134 9-5-33 7)) 9 *4**2) 4] 
1,87849(16.3%), #49?l7ill4?144l 37649(3.3%), 
1491441 21049(1.8%)4 943 9444 $14.

#^7H191441# ;H49441 49 94* 449-3 14-9
41 3149334 11994 44 99433 944-?1 944 

'95999 449Si9-. 3si33 11711199-9 49433 117H 
191493 1944# 9°1 9-91 419414°143 1 94



1999*5 #34*4 ¥-2.4** e^-7) 25

*. 44, 4 3 *4-** 3)4* '884 *4# 4* ^7j-4 3***4* 

434* %34* *44 *5* 4*4W 444 *5

4, ¥4€**4*-41-*5]4¥ WT0444-4 ¥4€i>** 44 

'9444 *44 $145.4 *4€444 4W444* 44 *4-* 

444 *4. 44-*4 4444* 4*4-51 44 4*4 44 3] 4 

4 *444 44 *3*4 444 &*3 4** 43.3^4* 44 

5*55 4*4 *5 4°-* 4*0.5.* 44* 4*444 4-1-4

5. *3*4-4** *5.* * %l¥ 4-q-°] 71^7]- 44 ** *5 *

*44-.

<5 m-n-7> *3¥^*oj|yo| s|4W €#

(44: 44)
* * '95 '96 '97 '98 '99

7)1 6,729 8,851 10,802 11,131 11,536
*37fl***S)7i] 4,194 5,984 7,921 8,776 9,072
7)13*7}#^^ 2,055 2,249 2,228 1,830 1.878
¥4€*14*44147)] 425 425 425 363 376
**7)l**4**47j) 55 193 228 162 210

3. *m*i*^i *3e

3.1 **4 *44**

*34***3|4* 3.n *44*4- 43)4*4*4*0-5 **4

4 S14. 444"^* <5. m-n-8>4* 5* 44 *4 *34**4 

*, 4**4*. 44*44* 44****, *34**4* * 54 

*¥* 4*4 ** 4*5 $154 ***4* ¥44- 44- 4* *5

5 **44 OT. '99** 4*55. 54*** 4*4(4,8134*)* 4-



26 ##41## 75212-5

41731# ^^(5,634^^)21 85.4%* *M#3. $24 ##7))44 ±&-S\tt 
4#^^_2i ^^*01 44 *4451 4

0.4 °14 44 *144 4€°1 444^-5. 4 4* 444
4^444. *4444 4*5. 6954 #-45. 444421 12.3%* 44 
to 44 *-2-4 4^44 4444 *4*21 2)^0]

o.s. 44* 20014 4*4* 4* #44 4^5. 4444.

<5 m-11-8> #@;Hd#W444 x^14oisi 44

* * *44 7l#4# *4*4 4*44*
#*7D*
*1*

#44*4*
**1492:

***^1##
**#°j7pfti*

44*7}*4
4*7}

44*(1* •
*47}*%,
#*7}*7}

4*44* 44-**#*3L
*1*4192

4*4*71* 
s#4 -f##* 
1**

4*13: 4*^4#
51*#(27*)

44*44* 71*21*447))
#**#4##
1&418&

#7}#2l *#
44* ##
#47} 44*

7j4-Ttil7} *14* 4*
871)**

44**** 7)* 21*4*711 
#**44## 
1*4194

4;)*#*
€47} 4-4*

44-4117} *°]7l#l* 
12** 32*

4444
***

4**#4#
4282:

7]o}7}# °1*S. 75*45
4117}

754#DD42l
20%

75444#
##*

7}l##iL#l
4495

####*7}
44H1

ms.
7#7}l7}

#####7}
447}1,
5#0#-4#

*^4* #444**
#4*

#714^^4*
*7} #*

*7}7}14 2-5*44, 
5-1044#, 
47}* 4-7%

44*4**
4^5.

44*21*7}#
0l*^O7l4i
##**4232:

44*4#*
## **&

4*-117} 47}** 30*

4*471*
44*7H*44

#*44**
#4#

*7}7j^ #7}
444 #*

4###7}
(#***)

4)7]**
#1## 7}

*44*44*
4*7il*4til

##44*1
#41

*7}4# *7} 
4*4 a]*

4**47}
(#4**)

41*# *17}

714*4 ####1* - - -
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4 * *44 3*M 4# 4*44 44*4°1 44* 4* $1)547] 
444 4*4** 44 *54£ 4444 44* W4 444. '96 
*£ 44*44 44, 44*<§4 * 44344 44 4 *444 
4 34 4*44* 4*3 ££ %44£* 4* 3334 *£4* 
£44443 44, '99*£ 4*44* 3334 *3 444 44 
3*33 43** *£43444 *444 4*434?)* *34 
4 *4*5. 4*3£5 33** 434.

'993s. 4*33 43 4*434* 34434 2.4%-i 444£ 
3£4 3£l 4*33 43*£* <5. Q]-l-l>4 34. '9834 
4* 4*33 4334 34434 0.7~0.9% 3£5 4* 443 
**4 *444 * 347} 3334 44 '9934* 4*33434 
4*4 2.4%£ 3lt)1 *434. 3£££ 4444 43 4343 4 
44 4** 434(44£34* 343 34, #3* ** 44)* 
43-££ 4*/}34 34* W444 33434 44 3* *£4 
344 444£ 33 £3444 *444 4*333 * 3£* 4 
** 4*33 434** 34434 10% 4344 444 *7H 
* 344.

<£. m-HM> 4M3 4I3S# 
______________ ________ (44: 443. %)

£ * '95 '96 '97 '98 '99
33*53 4 672.933 885,071 1,080,203 1,113,097 1,153,606
4*3343 5.446(0.8) 7,768(0.9) 8.397(0.8) 7.249(0.7) 27,344(2.4)

• 33 34 
■ 7)3444

5,446 7,768 8,397 7.249
27.344

*: ( )* 344343 4*3343°) 434* 4** 444

6) 43343 433. '973 3*4 43. 1997. 3
7) 7)34343 7)*s) 7)334 7) **4* 444 3*4* *344 5*5 

4 434£3 4334 434* *3* 3533 443 4 *3337} 7}
*3*5 334* 4^41- *34(45: 7)343434. 1999*5 433
3333. 1998)
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'99!S4| -^-^7]-#s. 4" 15.# 71^4^^(273^

#)# '98y 444 ti]si) 10.3%7> #4e -¥-#! 444#
o] 4-^44^. <5. m-i-2>4 #4. 7i4A]-<yti]4 4^4 014 4 

ti #43 4^41-2-4 314413 1#7H#3 44-8- '98444 10% 

4e°-5. 4444, #3#S, 441#3#3, 44^445.4, 44# 

3# #sl7)Md, 44944 4443 94 3853# 449 49 9 

449444. 5E4 #^.A><y45. 4.4415# 9]#33 €3434 

4 9444 &1# 44944 99# 9944, 99J- 44949 

44, 9949=94 W9# 49# #9 414 4^-a}^44 44 

31^3, #9444 9944- 4##9 94^4, 999 94s. 9

99949 10% 49# #4 
14 34454 4999 4 

4944 994#49 # 4

<5 dJ-III-2> ’99tiH 7|^A^U|o| ^ = 0j|AFSAH gg.

(44: 444)
9 8- '9844 '9944 4 JL

Til 30,480 27,344
9 4= 5 730 676 • 49*44, 99994*9*9424

49519 4,445 2,447 • 49.2.9944,497W]* *9444#
3i! 7] # 1,282 883 • 44*944, 544*4444 44 f.
#994 2,027 1,905 • 49a4, 494241s 49, 9^149 *
#994 5,671 5,608 • 2494, 9494444, 4*4*494*

4,878 5,274 • 471499, a>4a>S9#94#95av 4
A195-9 1,440 1,443 • £9=495.4, 4*49444, 4444 *

4944 7|E} 10,007 9,108 • 9994, 4999. 49449 4=444

^>494## 335331#. 441 

55 44 ##5## 944 94 4 
1315^ 199999 12% 99# 
49 ii-t 9444 5:9444.
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1.2 $.2.4 4-4-1- 444 $3

444 44£$34$ 4444 44444 44-444 <444 4 
4s. 4$43 $-2.4-3 44s- 444 4444 44$ 445-4 4 
44. °H 44 4444 4444 44$ -S.444 44 4444 
44, 4444, 434 $ 44447} 44 $-2-4-1- 43-££ 44 
44-2.4 434$ 7fl4('98. 5. 22)4£ 43444 444 4444 
$ 44£$4 434£$ 434. $ 43444 4^7H4$13 
4 44 3e££$ 444 $7}s. 20%$ 7}444$ $ 35=$ 4 
434 $444 4$£444 4 4$4 443(£444 44)4 $ 
£$$ 30%44 50%£ 3"4£3$ 4$ £$43$4 $344 4 
$£$4444 444 44$ $344 4444 44$ ^.$44£ 
434. £4 7l44444447=|£ 4 4-4 44, 4 £44, 344 
4, 44, 3-E4, £4443. $££ $34 444$44$ 44 $ 
344 444-444, 34$$ $4 43$ 444 $$4$ 44$ 
44 4-7}$ 43, $44 4444 4344£ 4434$$444 
$4££ 44434('98. 12. 26)$ 7)144 4 34. 4444444 

4 44$34344 4$444 $34£$ 4$ 4$£44433 
34444 4-347} 4333£$ 43 $£-4 4 44347} $$5. 
43-4 4 £ 434.

1.3 $344 c})3-43 4$4 4444

$44 3$443 '98-20024 4434 $33££ $4$ 43 
$ r$344 43-43j ££ 4343£4 44 s433 $4$ 
444 444 7)1344$ 4£$ 434. 44 44 43$44 $ 
4$ $3444 4471 445= 444 434 $7}ji 3$4 <3. 
Q]-ni-3>$ '994£4 $344 43-7}34 4444$ £4$£ 3



19993s 43443 *s8*3 *38 **34 33

4. 44, 44#44 4 3s* 388-4 4483# fi?£ 83-g- 
4 3-§- 338 44 44 *4 444* '993s4* 44*37]- 8 
*433* 3-484. 3ss 4-444 44484 44 *8 3#8 
3 44347]- o]s-4^o]: Tg- 5J o_5. 4444.

<5 (H-iii-3> 33381 cH48S 0j|4@#

(83i833)
3 3 ’9844 ’9944 H] JL

4 222,178 256,281 • 3771] 44
84834 - - • 227H 2|-4]
4 8 3 4 222,178 256,281 • 157H 44

4s.: *8* 43 4ji4S.. 1998

1.4 ;1M4€44 3443 44-& 48

IMF448* 38443 371-848 4843 344s 44* 4 
4444 44 34S.4B s-§3> 444 33 4 334 4£343 
4443. 4444384 344 434844* 844434 34 
4 34. 4 8-844 44 4 333 4s&* 3&S83 334 
8844 88-5.8 8333s *ss8 ss]4 343844 88 
4. 83S87W3 344 s83 #34s 333 ('983s 83*4 
120-240% 48)* 484514. '994 888 44s 48888 
(250%)* 34 4848-5-8 333488 383s 8 83884 
43 8*33 344848 8*3 448 5%33* 88844s
3. 88('983 75838 — '993 559838)44 8333488 8 
33-4s* 34434.

33338 3SS8 38483 s*3 3344 388s 388 
4 33 33 4483, *33383 34 348s 3s** 3S 
S8* 38434. 4483 '993s *3834 44 *33 83



#3* #4 #4 %14 444#4#47} #4# #4444 tfl4 # 

52^8 #4# #44^34 44### #444 4 #4 4 44# 
<5 Q]-in-4>4 #4. 44# #°> 47H 444 4 #4# 4 7)44 

7pll#^4## 3.711 #44, 4#*# 4^tils. 4# 4 4^tiHl tfl5> 
4# 444 Ej-^om #4^.8. °J) ## 4444 4## Til

#4434, 44til4 4#-til# '984 44 20%* 44s.# #4 °1 
44=41 44 444 #4^ 44#3* ###44.

34 #34#4

<£. m-lil-4> ’99tiH #Sp|# @24g 0||#g#

(44- 44-^D

7l 4 4
'9841#

(A)
'994#

(B)
*A#
(B-A) «!#(%)

4444#4

*4#4*b1#*
4444471-444

7,741
37,882
4,434
5,937

6,122
38,411
10,140
3,194

(4,120)

A 1,619
529

5,706
A2.743

(A1.817)

A20.9
1.4

128.7
A46.2

(A30.6)
4: ( )# *#4*3& 414-4 47>444 4444 434(1,853444)4 

50% (9264 44)* 344 4-^447M#4 4 #4344
444 *44 4|44|# WB3.4444 44 11.203444. 10.1404 
44 3444 44.

#3S#4 # #4s# 4###* '994s 414# ###44 

"###3*##7l# *^7H#"# 304 ###4##4 445. #4 

44 #*4-7)1 #^43 sl# 3###7l*4 #-3)1* *=£# #*
4. 4414-4, 3#7l* * 444#7ls #44 ###3**#7l# 

#47H44-=94('98. 4. 15)# 44#4 ##*3**#7l# #471)4 

*** 4##^#. 44 44 4#44 237H 3### 4 *<4 i07fls 

4 4-##4%#. 4 4444 #####3*** ######## 
#4#*#s ##-7ll# 4*3.4 7l#4 37ll4(4#4, 7144, 3#
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3f)7f 27^(^M, 57#4)3. ###51 4-^ 34^44 30# SS. 
#S# ^4(4# 44^#^4 4# 4] a] «J #4 #7fl # #, 1998.12.31).

514-714 4####4s fa.574- ^ #S5i#nn 4444 14 
&em#4# 4442. #n5i#4# ##44#4n ##n# 44 
0.4, &es4## 4444 #4(###+##ns#)# 4144 4e 
44, 514*44(444) #4 4#451 s#5i4-4# 4^444444 
4444 4*5. 4# 4#4S# 44# 444^4.

<5 Q]-lii-5> SM^fci| 4344

(#-# 444)

# # #4 f-&^4-4(##44#4)
4# ##44 4# ##4#

4 # 430 375 15,00Q#(&ea#4)
X 25,000#

55 7,800# X 7,000#
(SeJE-3-ti))

4 # 
# #

#7}##45l4-+4#- 
#### 444-T-51#
(10,000#+15,000#)

4#-### s#(4#
4-r-4#)+###s4- 
(4,300#+2,700#)

'994s. 44444 444 44444 #s#44 #44 44 4 
47} 444 44 ns# 44444 #4 444. 444 44 is 
## n 444 #5l# 44# 4s4 4444 ns4#fr 34 44
3. 451 4 44-# 3:44# 4 #4# 4# is4^ 44 4^1 44 
44# 44&4S# 45&S4, 4# nsA}^ #4 4 ns. 4#4 

ns A} 4# 44-#n4# ##4HH4 444s, 4## ns#A} 

4# 4#4#4 44 4-44 &i=- 4#44. ##.^^44 4# 

f4is # #-# ns# #444 a>44 ^444 44444 &# 
ns# 44 s# ##4s# 4#4.8)

44# #44 44- ###44 4# ns# 4##44 4< #

8) 7]^oj|#4#4. 1999#n 4#44444. 1998
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7f:4]7l*4]6M A]nl^^3)oj] ^ &°_4 *
3] 7]7ja)=q ^^44 ^l€i- Tjj^sfl ^?}s\ '98^4 44] 30%7\

4^4 fe fe 4] **4 g-^6,1 tflSV 4^772.7}- ##5)tr <yi-7l]

* 4-§-#4 41 #4 4 4^4*# xn^m#5.# #^4. #^5.^

4fe 7M] 4Md4^i 7]^°Jjo] 4##* y]#o] 444 **44
#2% 713M ufl# e7]2 **# ^4-fe °]-n-2

'99^2 7l^o] ##3 M, *^4*L*3]fe 4 71^4] 4 ft
's 7j 44)3. ^*2\ *34-3.4*4*1- 4 4"*^ #2 4fe 34 ji

444 71775. 7l^cfl7oVofl 5f-7]^4.

1.5 4* 4** 7j-s).

^fe^fe 444 2S27J 4*3 4 A] iHjisRr 43=^34 *4-&
#42.9) *47>4 ^1-^ir 22.4-7] 44"4 '98^*4 3*34 
5Ufe ^^e57>^ir '98* 424 *34** 4
44 4]** *A]-#*24, '98*2 Mfeo> *1]
** /H#*# ^I7><y, 4] 4 a. ^17].^, 7ov^^^A><y
% #d:7Dfe5l 47l7>-9 * 57flA><yi. 7i7js>j7 1434*4 444* 

Hfl^SM *** ti> &4". #d:7Hf 4 5l7]7>44 3* **e5.7}4 
25. *4W #*4 44 iy-7fl7><g* *3 #2 7>4i- 
4, 4-*** ^4774, 444 fe*7><y s 41**4 7>^ o. 37*3

9) OECD *4** 2*4 *444 #33*1* 44&H #24 ojs). ^ ** 
44 #4*4 2*344# 4-5-4- 4-g- 44*°1 44.
- 444 : Green Industry Strategy. 1994
- *43. : #7l *42* 5-5=z.3('94~'95)
- =*7 : 2*4 35.00044 green jobs 4*42(1993)
44# 2*34*# 4*442 4/144 2-§-55.n* u.4fe 44444 2 
*253.** -F# 2***4 4* 4444*4 *4* *44(71-5: 
OECD. Integrating Environment and Economy. Progress in the 
1990's. 1996)
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^ 5#%4]A^ °x^ ^33 %7fsM#. '99%5

4% AM# 45% % acKn. %%#% 343% 4#AM, 4-%4^ 
AM# 41%453 #%%% %%, 44% T;83ti7nVA]A><y^. %33 

#%%% 3 # 233#%# %4%4 %a^M #%# 4444. 4-*r 

aM% 44%% <3 Q>m-7># %#-.

<5 m-m-7> ’99ti£ SSE5AM 44%#

(44: #. 444)

3 3 33
44 4% %7>/4 33

4% 4 3

4 2,875 23,322
34.23 34 200 1-124 2744, 3#tii. 

44 si 544
1,979 #44% 1,23

m&wm 1,475 1-124 2244, H#4 • 
444 544

11,203 4344 ;H3A}

34344# 1,200 1-124 2244, 444 
344

10,140 3434343%

1.6 4% #%34 44435. 44% 444% %%

'96% 4f 44AM4 4444 44ir 443% <3 Q]-in-8># 

44. '96%43 44%4 44 4 %54#tM 7fl%('97%%-4 4% 

°<M3 AM33 4%), 4554 4444544AM, 444444 

4%(%%4444%) %4AM 3 4M44 ##=] is.7%4] %4 

%3% #%4]%# %#%4 445 %%#-. '98%44 %#]%%# 

44433 %%%#3 %4 AM 4 4=11 WA}%4]% n44 434 

44 44444 ##3% '99% 44 WSAM«]f 44%% 4 

3A}44 4% 4€33% h# &5# #333 4*% 4-g- =34 

4 444 % ^7MM% 433 4444 %%%%.
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4 -§• 4 37,581 63,522 4.8

T -& A] 76,941 69,726 5.2
4 # 4 135,045 136,616 10.2
Si 4 4 28,122 25,771 1.9
4 # 4 22,604 16,707 1.3
4 4 4 26,006 27,367 2.1
i- 4 4 16,735 23,494 1.8
3 4 E 178,284 202,740 15.2
4 4 E 97,318 88,869 6.6

e # E 50,147 43,097 3.2
f 73,030 76,479 5.7
4 4 E 84,544 92,034 6.9

4 D E 138,379 119,535 9.0
4 4 E 123,126 122,726 9.2
4 4 E 148,552 180,071 13.5
4 5 E 44,633 44,971 3.4
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<*4*4 tiQV^:>

444 C^y-§. 7nVo>S].^ AT-^ti.ooj ^j-UV^o, ^5.7m-±*

#7^ ^ *4***4 4*44 ** #0)1 *^# *44: 44, ll 

JL 4%4 #* *4 #447% *## * Sis# 444 71144*4 

**44 4^4- 4* 44 *7) 4*4*4 44% ^4^44, *

±5.*} * SA^444 2002*4* ^4 #4^ *1"§-*(707]1
*), *22*44^(377)12), 2*4* Ai^^(407fli) * 14771)221 

**€*** *7V #f*4 AoV^ S-^-i-^- 90% 7)151^1-
JL, 24:^242 ^H£1 2*44 4^4 #* **44 4-**

**4 4# *4* e*2 *244 44 3)44. 2.5)2 y7fl yy 
*°J *24 ve^l * 15711 4*4^24 * 27H 4*
444^21- 2002444 4*44 4**^2 **44-§- 52%s. 7)1 

3.n 4# 4*44. sy-, %7H *447)-* 73% *#y **22* 

-§• 2001^44 75^7]. ^^0.5. yyy.44 **24*2) 447)] 

42@D 47)-* y-y *4-^*4, 4**^2442) 
f-sfl *447). 442*2 *^s)) 44 444-

(2) 4'4*4*

<44 4 44>

^#444 *4, 4445)4 #% *°)] 44 4-4* #^*4 ’90

44 «l«fl 1.447). #71-#^ * 2^W 4*4 **451 &24, 4 

* ^#4** 1.54, *"9444=- 1.24, *44** 1.647V 44 * 

7V4^4(<& [H-ni-4> 42).



126 #34 #4 3 4 3-3.

<s m-in-4> §mi* ^oi

(44: 4*/*)
’90(A) ’94 ’95 ’96 ’97(B) A/B(4)

*#4* 12,323 14,638 14,985 15,358 17,893 1.5

444* 4,106 7,259 8,724 8,926 4,874 1.2

*44* 128 175 191 197 200 1.6

4 16,557 22,072 23,900 24,481 22,967 1.4

34, 44 3"g*4 #^44 #7}4 44 #^71^4^3 4# 

4*44 444 *41 *.2.4*4 *#3*3* 44 4444 44* 

ti-43. #34, 47oH##)4 44 44*44# *4 44 44 4* 
°1 4443. #* s** S-43 #4(<* [2]-in-5> #3).

<3 m-lll-5> 4CH£J *44 *I!S45E ^0|

(#4 : BOD ppm)
#^7ielj ’91 ’93 ’94 ’95 ’96 ’97

4 4(44) I 1.1 1.2 1.2 1.3 1.4 1.5

**#(**) n 4.0 3.4 4.6 5.1 4.8 4.2

* *m) 1 1.6 1.6 1.5 1.2 1.5 1.2

“3 44(4-*) n 5.6 4.5 7.3 7.0 5.6 7.2

*: 1 j **4 l"u"4(lppm°14). 2-§*(3ppm°14). 3**(5ppm44)

St, 4444 44434*4 4*43 *443 4*44* 

(53%)* *444(44 95%, 44 73%)34 43* *44 #34 4 
* *#4*4*4 3M*-*(8i%), *43**(?o%), 4444* 
(99%) *4- 4m# 43 4* 4*0]5)-31 4514. 44, ’974* 
4444 4*44* 58,67ikmg_4 4*44 3*** 64% **o] 

4, 4# 4*444 *4*4 **3 444 **4*4 25.5%?} * 

*43 434 4*433 44*4 26.5%7> *444 4*44 3* 

3 444 4* #44 44-



^4*2217) a) ADI **4*4 #^4)1 11 127

<*7l*4 !"%=>

42 D*4 ** **47] 144* 41*1* #14# 443- 
7)114*- *4 7>4 1*4 4^]o]5.s. *1;D1 ^ 3] *4 41- 44 
4 #14 #9-44# *^('96. 8)44 *142 4*4 # 414 
4# f4# 4-2-3. 11#D 41 7)13)44. 11, 4*141 # 
#17)&A)#* 2002141 * 3827))& ^tt Till)** 114*1 
H-(337D*)* A}<3 <q 5L2H3-8- #o) 7) 4)#4 *17)- 4*1* 4

1*14 1#* 44-9-4 *144 4# *^^42, 7f*#4 144
xr #4-4^444-8: 147)14* *di(100-»4l7l))^ 41, 3171) *

4 441*141 4 147)) **444*444* 124&1 200314 

4 **# * 12# 441 *2aD1* 4* ^41 si) 4-4 444-. 

24, 4*4 4*4444 44414 4,00044* 2000141 44 

1*24 4*4 44 *1* 2001144 n*** 7DI2# s>ji o> 

*4 4* 19571) 41*1* 1217)1(62%)* 1**5. 14 @D 4-4 * 
42* 4112x11* **# 7)1 ^°)4-. 34* ^)5)2) &*1

* 42.4-7) *4) 4*444 *** 44431 o}*5) 7)e 4*24 

71)2* 1442 *1 444-4 4*44414 **2# *4 4-1 
7)1444. 41, 444^4^2) *4* 4*44 Ml* 42# * 
$12# 4*44* 4* *442 11- 44*44 **tb 4444 
444* 1*4* *44 *2 *444 *4 144*2 *441 4 
1 444

44 M **7))4* 4* *7)-# 41 §14 *442* *144
444 44 *24* ADI# 1442* 4*42 4* *14 14 
s]2 1* *7)14 l**A)-4* H *124 *244 4514. 4 

44 %4 14* ADH4444 2*14, *4e44;D* * 14
* 441 AD 1^*4* *1 *4* #sD *l7D 1*4*1 aDI# 

4442 **7D14 1*4 *7)14* *4 *44* 41* 1*4 
47f4 * 14 4-
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44#22444 4 4 #-§-#%=# #444 4^ 131

<s d]-iii-8> tiHey

(##: ##/#)
f 4- 1991(A) 1992 1993 1994 1995(B) B/A(4)

4 4,869 4,867 4,583 4,526 4,350 0.9

so2 1,597 1,613 1,571 1,602 1,532 1.0

no2 878 1,067 1,186 1,191 1,153 1.3

TSP 431 392 389 429 406 0.9

CO 1,759 1,630 1,290 1,156 1,109 0.6

HC 199 164 145 146 150 0.8

44 #4 #7}#-# 445.4 ### 4## #44^ 4#^4 4

# #4] 444 #2#4l # ##4# 444 #5-4-4-. ##

44 #44 #71-4-jl 5a# 2e2##4l4 44 44- 44# =4 4
5142- ^ ##7^^, 4 #4 4-

3-45L 4-fr4-#4-# 4 47>22 4# 445.4 4## #3]] 447> 

2.#44"F4- ^ x^si) 4-^#-# 7)l#.2#-2 #2@H 445.44

# #"344 44# 4# ##4 ## 4444

1.4 f-4^^-4# 4 4#2###

(l) ^-7^5. 4#

444- #e# #4# #4# 4#4 #4434#('9g-2002)^4 

#4 424# ## #4 4= 13.82:# 4 #5l# 4#4#. 4* 4-4# 

5. #42#, ###42#-§- ## 4--4 #4 44 6.12#, #4=2#

44 4.52#, 441-444 1.72# #4 25l# 45.2 24#.
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154 #4444

#445 ####» 4 #4 44o] tiH4£M°) #4 4

4 #55 <4#44°)4 ft-c}!).
#44±4#4 #4 H #44 ±±4# *1## A]A^ti.X]q. £5- 

#4 y#ti], 7]7]]#til #S] jL7§ti)^.3q- o]* #<4##4 ±±5]# 
#44# ^ #4tii#±± 4-# 4% $14. ^4^55 fAM}^o]]A^ 
Wtil## 4#544# ^ W#44#S] ^-0.3.^ U^M #4# 
7}a]JL 014. ^ 4-5-4#### a]a^^5.7> s7^d| 44 ag-a-Hl-g- 

# Aj-^444 aMul-g-g* 4#4f-El# 4#4#o] #7}## U7} 

4 fEfl-i- 7}##. °1^7fl 5#g u%M #44 44^oj]A^ 7>4 a] 

#±#44 444^* 4# # $14.

4444 if- #44&4^f- 44 ##### 40] 4445.7]-
#7}#oj] 44 44 4#°1 4 444 4-2-4 4 4(economy of scales)#
71-44-4 4A-514 #4WAMo] ii-4014^ 4444 4 4 #4
4 4#±. 44 NIMBY(Not In My Back Yard)#a)]4 sfl^44 A]^

#57} #7>### 4-§-31-1-4 44-31 f 444 44- 3.el 4 44-5. 
^4 7]A4## ±#5 ##444 44# #44 #44 44 ±4 4 
4#4- 44# A4#4-# 4#4 44431 $!°.:e.5. 444H14 4

#44 4444 #47]#A]^s_4o] 7}4#4(natural monopoly)$1] 4]
4 ##4 49-7} #5.44-. 44# 5# 44# 5.444 444# 
#44 U7}f #4* 4-44-4 4-§-±#44 #44A4#4 #5#
4144-4 ±#4$1 4###### 44# #±7} $14-. zle]]a] ^.jl 

444 #^7]&4^s7].^oi]7i 7}# 4#4 4444 $14 4
#44444 ±#44 #5# 44#3.7} #4-.

#54 444 424444 1999##7] 4-444444 444 1

1) '994 #444# is 1.53644# #44444 5.98144-2-5 52%# 
44*>J1 4^.4. 47HI *Sa}#5# ##544-444-44# 6.7144# 
# 5## 4## 4= 70%4 455 $14. 7145 4 44# 4 ##4 4 
47]54^-^-7}4 ii5]ji ojo.es. 44 f-g-o] 44444 
±#4 #-§-4- 4## 444-.
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156 #344# 3^*5

4 38,500km* 3 *34 7)1^0]#. o]5j# *xMl#4l* ^*4 *4 

7fl4ir #5#* °Jo] JHMo# 2134 199744*4 344 IMF 

4315. 4* 33* 7B344* 4*4 # 4 34 & 4

*«3 #314* #5# *xM4* 5-1:355 #*#* 44 *

*444-

<h m-n-i>

** 4 ’97#3|-3 ’98 ’99-2005
444#*(7B5) 315 93 29 193
4 #-§-#(4 mV#) 30,359 15,038 1,726 13,595

71-5: #3*. 1998. #344

<i± (T|-11 -2> 3L**71 ^x|S}# §j ?j|£j

** ’95 ’96 ’97 ’98-2005*
**43 (km) 52,784 55,830 58,671 97,250

*: *) *3-?! ##4444 97# #43* 43# 444. 
3-5.: #35. 1998. #344

199844 %4 * 1147B53 3**43444 7f**°B 4*4 4 

♦ *5^5 4454 <3. Q]-n-3>44 5* 4# 44. *31455 

14*44 54*444 337B55 71-#- 45 4*55 104*44 50 

#-^.D]#-o] 247B5 54*44 104*444 137B5 *55 *544

44-.

<* m-n-3> earn 3*#43i#43
(#3 : 45)

#4 14*
44

54*
44

14*
44

54*
44

104*
44

504*
44

1004#
44

1004*
4*

114 12 li li 33 13 24 6 4
*: l#*# 3*4
35: #35. 4-¥-35(1998#* 7]*)



wi

I'M

54 opi
M

A
4
B

$
E
?

jo
4i
HJ
IDS
Oji

MV
op
E

m
oy
ft

2 rft 
> d#

to ft ft 
ft rp

4x
H Ui
ft ft 
ft rp

-
ft ft

ft rp

20 ft ft
ft rp

O
- %

o\
Ul

4?
^ rp

-
4

o
4

tv

A
B
a
u>
V

o|n
5
rp
o
5

ft
: %

Ulo0

ft
ft

4W
4
Hu
ojt

MVJs!i
ft
ft
_o^

MX
4

Mm
Hi

ft
41

|o

#
|o
ft
Ul
ft
rp
O
5

ft
rp
ft
ft
ft
4
Hu

O

H>

ft
B
in
ft

ft
r|r

ft

©
Hi
41
d|o
|o
Hu

ft
rp
o

0^
Ulo
ft
rp
ft
ft
ft
4
N
XI

o\

H>
Hu

41
a|o

41
a|o
1°
Hu

ft
ft
_>

jo

abL
Mo

5
rp
o

o'?

Ul
ft
rp
a,
ft
ft
4 
N 
41

5

H>
Hu

l€-E 
5^1-E 

1=>5- 
5^-# 

50*}^ 
100SH

B lO
O

^-E
n]a> 

n] aV 
n]a> 

n] 4
 

n] n> 
n]n> 

n] n> 
o] aI

4'
X

A

B

$

oti
J£
x

JO
4i
m
E
oh

MV
op
mg

JU
oy
Jo

o rat 
g OB

t-V

B A

« 414X
V

f
rp

O!-
r|rop
ft
2

I

ft
ft
°y
ft

ft
5

is
B
Jn
Hi
ft
41
'a
4

ft
rp
o
5

8
ft

O
oh

ft ft
$ $ 

ft B 
ft 4L 
oH '

MV m2. Hu

XJ

Ul

H>

2
o4
Ulo
ft
rp
ft
ft oSfL

rp MX 
4i 
Hu
XI

ft
MV
ft
B
oy
M

oo

HV
o

Hi
Ulo

op ri
iuv
ft 
B
°y

V B
rp 4 po 
ft |P - 
ft r|r pa;
^ 5 &

pi rp -g

ft
B

ft
ft

po
ft
op
-1
ft
jo

oifl
JR

£
ft
41
rMi

a
A

(utL 
H> 
ft c6

n
ft
J|X' = 
JR #'rp oft1o. 0

M-i

B 
1°
Hu

ft
JSL
Hu
ft B

ft
ift
B
B
o

-rr*

f

A
4
4
o
|a
Hu
ft
4
Hu
jo

O!.
MV
ft
B
°y
jo

4
Hu
r|r

ft
Mu
JO

ft
ft 
B 
|o 
Hu 41 
* 15
j£ +•
i £
ft Hu
-|o B

ft ft 
Mu ft 
ft ft

niR B 
ft ft
oj. rot

ft MU 
ft HU

ft
MV
Op

m?.

r-P
B

Ul"4

^ t
V

lb
 to^

ly
ta

p



158 #344# 3^*5

4-# #55 *4 3* 14#°1* 54*444 #444 n?^±, 5 

**44 14*44* i#*44°l 44 10;^, i#*°14 5#*4 

4°1 77flis. 3-4 #*#44 444°] *3^8# 4 4 4
#(<5 Q>n-6> 4^).

<5 QD-11 -6> 5°| 4SW #*###4^4 SS

(44= ;H5)

#4 i#*
4#

54*
44

14*
44

54*
44

104*
44

504*
44

1004*
44

1004*
4*

40 10 7 10 12 l 0 0 0

4^ 7}** 4 #**##44# 4444554 5*#4, 444 

4, 5444, 444#, #444, 4#44, 4454, i##4 44 

4445 4#. 4# 44444 44455 ##54 #4# ##5x

44, 5*#44* 7># 5444 #4*4444 #4554 4 

*34554-4 *4#*4# 20 - 50%4 44#* #4*44# 5. 

45(#4*445)5 #*## *4#*4- #4*44# *#, 84# 

45 54#4 4*44544 *44# #4#4 4**# 4*#* 

44#. 4 #4* #444 #4 #4*447} 4445 5# 44 

44 4*4 4## * 454 *# # 4#4-#4 44 #4 ### 

44 554 *44** #55 #55 454 #*54 44444 

4*4*47} *4 e*#* *4 4444.

#4, 44*4#4 4* #4*4444 444 ##55 5*4 

4 #45# 571444 #5(18-3644) bod*#7} 454, 545
#4 MLSS(Mixed Liquid Suspended Solid)7} *7]] *44* 4 °1 #4

°1#. 44* 44*444 #44=4 45, #4*# 4 *#4*4

5) 444 44*4* #4**4554. 1997. r#*444#*-§-«** 4 
444# 44.



**##44*1*4 4* # 44*£ #4 159

## #4# 4* ## #444 i2.7f 4# #4 °1 ol^.

#**^ 44 #7^*4444 ^^4 *#££, £7]£* 4 

*2.44 *3.# 4* $#££ *4##4 44* ##, *## # 

14 i;D4 *##*°!)71 1^#** 11* 7}*3 1*. #4 *1 

4444 7]# *## 1M* #^4$i 7flM l*^# 4-8: 44 
4# 7.}-g-4^4 l£# oj-qs]. ##4 44** l££ 144 4 

4. £414* ** £4*^144 4^ 4 *£*£4 41- 4-g-

S]-7]£ 44, ojs. 4 ti.ti-4 444^^- DO Meter(Dissolved Oxygen 

Meter) -#4 4#7)-£# o]-g-( 4^El£ 4#4]4*3 °io] 4444

4 e***0! 4# 44444 ** 44 l-S*-*# 444 1*. 
44-4 *£ £#£4 44414 4 #4* 4 4*14*.

y!4, 1 *#*-** #4*44# 4*4 4 20-60**(*14e) 

4#544 £4-*#*4 #4#444 44 4-444## 4gF* # 

44444, 44* 4*44&44 #444 * #4*44* #4 

£44 3-64# £4#4 4*-*## *4##* *4-4431 a])5_* 

44## 44«fl 4* 1*££ #4#4 1114 #£4£l4£ 

#7]] 4-* £4#** 44*4 4*4 7fl#4&*.

*44££ 4#*#1* 44 2-5m®] *5. #4-£444 *#4

* 44# 44 *###4 *£—(Shaft)°!] 15-30mm#*££ 3.44

4 ##£#44 * 40%7\ *#4 4443-^. *4##.

Shaft0!] 34# ##* Shaft4- #44 *#*#* *## *4#*

Hcfl£ 4*#££4, ##£#4 **# l-3mmS] 41*14 44

***4 *4#** ##*4 ** 4 **4-## #* 4*4*4-- 

**##444** **44**l£ *** £# <£ m-n-7>°!| 

71 £* #4- 14 *4*4-471* £*#7j#°1 74%3 *#* 4*

3 #3 3* 1* £*£ **444*4)71 4-4^7], *#*##, 

***# *# 4**4 **# 44*31 °)*. 4^-3°] 444*4

* £*#4 #4 4 !*££ *s]*44 71 £ 50*#414 t}
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**#11 el 7*40] 411 3^1-2- 161

1* ol*oll*. **l7l 11* ^*, #11* *

114 #4 7-1 30%, ^luoVuHMi 70%* #1*2. £^rh7i]xl^ *** 

4 #4* 50%, Huh* 50% *1*4 4* £4*

70%, 4^144 30%# *1*-2 12* *14* 50%7} l*-g-7]. 
5. 4 €5) 31 SI*, a* **#t! 7*5*1 4-f, #14* 4 ##4 
*44 io%, 41444 90% 41431 ^4^44* 4114#44 
20%, 41444 80% 4#44 4*5.4* 4114#4 30%, 41 
444 70% 4143- 1*. 4-443-5. 4*4441414 4-f 4 
#l*l7i]14441* *47114*14444 50% *25.25] 4 * 
44 50%-tr **-§-7}^- *6]] -§-71-411*.

<£. m-ll-8> ***a|7|^°| x\Q*\\n\

(44: %)
* * *Hl(S.S) 43343 433*3 -g- 3 ti] 3.

3*443 /.| ,5.3 
4:4 4 50;
4 5 53

344,53£ 
784 50; 4-3. 
47

*3783434
4:-o"o-7l-g-§-
7>

443*334 
43. 4**a 
4*378343 
, 444.434 
Til* 3-4 *1 
44°1 334 
42 4*.

447143*
443

34450, -ytil- 
470, ^#-§-4

3*5433
(TflS.*)

34410, 5 
3 £4 4 20, 
43E4 30

3-4490, 53
i7fl4 80, 7] 
El-54 70

3*3433
(55)

34430, £. 
3 £*8 4 50, 
4354 70

3- 4470, 53 
£44 50, 4
4- 54 30

33 450(33
-§-7l)

3*4 sj-'-i-y 
44

3#3*4783 
d] 2) 4*50(5 
3)

333*3783
434450(5
*-§-71)

3*443, 
34 3 4-5.3

4#5-e1 5 %2, 
4*

4&: 44# 4*71-5.



162 3-34*4-

4% 1999\4* **S-33-o]: 41## 3,5654

#, ***<^#4 4ti<H1:'4* 6,7144*, 4*44# ^ 4**4 # 

-g-## 4% ^4MS171^-4^ 2,5124* # *41** 
15: 2,791^o-|l}-6).

*4 *#711#-*#4Til 7><y 0.5.^ 4*421# 4##-# #4

* 4*4 si 4- ^ • 4*4*421#- ^4, 4#-*^4**;H*414 
*y, #*444^4^ #^ 4 4 #, yy^l^K^lsl##^!*, #

44sl7H44^7}4 ^01 014. o]# a>4^ 4^444^4 444

4* ^440.5. *4ii#, 44 4*444*4*4** 444-44 

4 27fl 4*44#"4 4711 4# 4*44*41 *5:4 * 44* 44 

31^444*# 4444 4-2.S 1,00044# 215; 50%, #4 50%3. 

4443. 44- 3E* **4*44# 44* *4 262444 #*:£. 

55 44^3. 4^4, 44444*4214*4* 44 4# #4& 
933444 4#4*4A 21431, 4**4 44^}4* 4# 2124*8), 

4*4214 44S-4 4# 5524 44 4444 *3i ADB4* 44

* #3* *4 127444 44431 4A4 n44 *44*444 

#, *44*444* *4444- #^#4^ *444 *4 5*4 

4 44-

4*55. *4*4444444*4 44 44* 4*444* *4 

4 3,41444, 4*44 444 2,04944, **-**-41*444-4 497 

44, *44444-4-44 248444 %H#4* * 47flA>44 6,20844 

4- *4#4** 4471-44 506444 4444 * 6,7144444- 

21431 4*444 4 4*44 444444 -§-444* 444 

**4-5*44*4145 2,512444 44431 44.

6) 444 4** *44^(1999) "1999#-5L 44444 4r*4*4 *44 
*-§-##". *4 7] *5

7) 444* 44 4 4 50%. 444•** 70% *44*44.

8) 444-5-4 4**4 7fljL*A>4-g- 4444* 4 *-2-5. 4*4n *-2-4 
4444*# 4444*11 *44 44 4**444* 4*4 *7>*4

Aii-44 4^- 4444*444-1- *44 50% #44*44 44 
4444.



44#i)-4eM#4 44 ^ 4^45. #4 163

in. ^5,^ &q

1. U|^S-

#^##^5)#a) 3W2.TT §>^5]Ul-§-o] 5g5ti]^-o] 7\% #

# if-2.44 4^s|W °lfe 444 4-s, #44-#^ 4 #4^S, 

44^ #^4 44-4 %^#4-

##444#* #4 #*3) ^24#- a]-§-rg: s4 4 4 til 4 44 4

###*44^4 *ui «]-§-, #*#4 #4til-g- #4 3.^ til 
-§-4 44til, e>#ti], oiyu], 7]]s#4 s-4 #<§4# 2.4m 4sla] 

#3. 4# #yg4-g-ms 4#-# * Sl4- Z144 #m44# til
*4 ##444#4 if2.41 *4SM #4#4m ?M 4m m#4-§- 
4 *4til*4# 2.444 44*m# 4#4m4 44. ^^ti)^ 
s)M4 #-^s)e 4-§-4ms. 4e4m* 4444 #* «l-§-°l'4142- 
4444 7)14444 ?H44 4444 204, #4* 5%» 4ess 
471)71-4444 4#444. 444ms ###-£- #4~fe 4#4#* 
204, #4** 8%s *4#m 444 #4 444-4 §4 4444 
IMF*)) 4 44S4 m#4 4# 4t4m s 444ms 44# 44 
#4 4~5%444 4# m444 #-m44# ^*4# 204, #4* 
5%* 21-§-449). e^ii^ss #e4tii#4 4 #«!#, 2si

m Wtil-§~g: 44-4 ^-oi 7)1444-

TC = FC + PVOC 
444 TC : ##71)71-4til#

FC : #2^4# 
pvoc : #44 til#4 #71)71-4

9) 4#4ms ##### ##*# #4##4 ##4s4 44 4#4m # 
4.
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182 #4 4 #4 ###5.

#94 ^.9 # #9#7}4- 9#«994 ##°.5.

Till'd #7}f4]$ 5L°]il 014. s# <5. [H-n-i>44 si# 44 #°1 

1997## #419- 46,873## #44 #944944 444 4

#419# 28,34444-4.5. 60.5%# 44#4 #944944 444 

419# 18,52944-2-5. 39.5%# 44##. 4#- #-4#- #4 .£###$ 

#9 4= 16,2734m745 zl # #944944 4444 #44# -2. 

9## 10,879#mV4s. 66.9%# 44#4 #944944 4444 

#44# .29## 5,393#my#5. 33.1%# #4##-

<5 IH-IM> °J9S# §J ^9^-0^(1997^ M)

9 4 #944944 44 #944944 44
4 9(#4) 46,873 28,344 18,529

(%) (100) (60.5) (39.5)
999v##(m7 #) 16,272,685 10,879,349 5,393,337

(%) (100) (66.9) (33.1)
#5.: #49. r-2-9-9# 4 ##4944 #4j. 1998

1. #^#14^ S#

1979#4 #4#944#-°l 4-e- ### °19 1997## #4 ## 

4 937114 #9444-s°l ###o]4 99#9£* #4 #94 4 7} 

4#44# 444 #9* 4#^5. #952 5.### 1991#4 35.7% 

449# 1997# 4# 60.9%5. #7>§>#o.4 ###^9 1991# 4 

5,258##/#4# 1997# 4 15,038##/#5. 4 347f #7f###(<9.

m-n-2> #2).

/ , * f



##44 ##444#9 o]]# 44# ## 183

<S m-11 -2> #^£SS#0|

4 9 ’91 ’92 ’93 ’94 ’95 ’96 ’97
994(9^) 43,268 44,569 45,077 45,512 45,974 46,426 46,878
4494(94) 15,434 17,279 18,620 19,081 20,908 24,420 28,559
9 4 4(4 i) 22 26 43 57 71 79 93
i49(%) 35.7 38.8 41.3 41.9 45.4 52.6 60.9
4 #94 
(9-E/9)

5,258 5,815 6,370 9,391 9,653 11,452 15,038

*}3.: #4#. ^‘97##5#4j. 1998.

<>]$■ ## #7}# 444-2-5. a 3g*}-g. 5.0]^^

4# ^5. "$19-71- 999 45###^. 9#

5)5&7l 4944. 4 5# ###947]- 95.2%

°14, 499449 89.8%, ael^i 999447> 89.7%5. 4# 94 

44 44 99 99, #99449 16.9%, M9S9 19.7%, 949 

S.9 3.9%, ZLB]2I 999H7> 19.1% f AS 20%* 9^9 99 9 

e# s.°1ol 314.3

94 99# 44 #9 4#5ES.^-S-oi 9494 9# 97}# io| 
ji 949 4444 0ECD47M-4 4ms)|7l9 #-49-2.3. 44 4 

94 94- #49-2.3., 499-54 &9#9 96.0% 3. 4-f 9

57, #4953. 44 44-i 70.8%# 4443. 94(<4 B]-n-3> 9 

s).

<5. [2]-ll-3> 4^9 44£9^#(%)

44-4 4 9- .2.^3.44- 9 9 9 9 ^45 544
78.0 70.8 74.7 86.0 89.0 96.0 94.0 94.0

45.■• OECD environmental data compendium 1997. 444 ‘97 4
4-E -F4. 444

2) 444. ^‘9744^.44j. 1998



184 #34 #4 44*5

2.

##55##4 *7}# 4"l-0! ##4-4 4yl#5 4# *7]-*.3i

%1*. 199l4#4 ##47i 4*44"* 40,974km5. ##5 4til 44-4 

4*4 7)1444- 72,724km4 56.3% o] 4 *0] 199744 4^44-

0} 58,671km5. ^1444 92,39lkm4 63.5%* *#*5 4*.

<5 (T|-1i -4> ***7-| ^b| @#

(44: km)
5 * 1991 1 1992 1993 1994 1995 1996 1997

4444 72,724 78,501 80,330 83,898 85,742 89,119 92,391

4444 40,974 46,111 48,725 50,879 52,784 55,830 58,671

4 4i-(%) 56.3 58.7 60.7 60.6 61.6 62.6 63.5
a>5.: %4*. r'97445.*3]j. 1998.

a] • 5* ###4 *4#* 4 #4 7} 98.1%5 7}^ #5, 444 

7} 90.2%, zisl5 4447]- 89.7%5 #* 444 5^1* 44, #4 

y-£7> 42.9%, 4**5* 43.9%, **57}42.6%, 4**57]- 50.4%, 

32] 5 4 ##57]- 50.9% *0.5. 44# 5°)JL *#.3)

*#444 * ##44 a] * 4 4%. 44-45* 4-44 <5 S-n 
-5>* 44 #4-4*7]- 199144 7964.614444 199744# 25 

41384455 4 34 *7]-* 4*. 4# 4^# 54 *444 a>*4 

44# 199144 5,115.52444Ai 199744# 15 62704455 *7> 

*45* 199144 2849.0944°14 *##7] 44*5# 199744# 

7,867.174455 *7}*4*. *#444* ##444 a>#4 44 

4 til#i- 54 44 *#4444 *-§-* 44* 444*4 65%4 
5»]5 **4-44 **4 4* 4#* 35%45* *4*5 4*. 4

3) 97**5 *4. #^*. 1998
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*4 3* 444*47]- 4*44* #*4-ti14 5-10til]7]- 4l^4)£]
*4] ti14* *4444 4**7] 4]*o] Dfl-f 4 5 <£

* $14. °14- *°1 4* 4*4 *4* 142j°5. 4**7] 4 

& 25fl oj-&4- <5. CU-n-6>ol] 44* 4**7] *** 58,344km# 

244# 7,675.7km0)14 **, ** 5E* 44 #4 #4 *44 *4 
242,0657% 55. 444$1^4 4* lkm# 31.57%57]- 444 *444 
*4 4*4 4*4 *44 *4 160,776711554 lkm# 98.57% 57}

*44 445. 4444.

<5. ®-l!-5> 4*4B|# W 4*47-1 4^4 0114 #H

(44 •• 444)
* * 1991 1992 1993 1994 1995 1996 1997

#44*1 796,461 912,051 1,028,859 1,262,173 1,329,776 1,879,045 2,413,800

44*
(%)

511,552
(642)

530,001
(58.1)

669,240
(65.0)

868,115
(68.8)

850,431
(64.0)

1,263,018
(672)

1,627,083
(67.4)

4**4

(%)

284,909
(35.8)

382,050
(41.9)

359,619
(35.0)

394,058
(31.2)

479,345
(36.0)

616,027
(32.8)

786,717
(32.6)

45: *4* r,974*£.-F4j. 1998.

<5 ®-ll-6> EW*4

4 4
#4*

(km)
3=44#

(km)

2=434(7% 5) *4*#*]*
(7% 5/km)*#(**,***) 4**4

* * 58,344 7,675.7 232,323 9,742 31.5
4 * 9,688 1,632 157,792 2,984 98.5

3 71 9,030 2,169 33,150 3,709 17.0

45: 44*^i*. 454J, 1998.7.

4) 44* "434424 4444 5#44". r*34^. 1997.1.

m 4%'.
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sM^°] 1 4" &°-4, 44"#44 #4# A>Efli-
^°] Cl 4- A1^4 4^1 °1 4-

<5 m-1 i -8> MmM 44"*i&l§

4 S 4 n 5 # 4 4 4 7> 4 4 4

# # 
(4"#/1)

1 Til 93 146 75 100 50

3 °J 140 182 82 182 113
4&: 4514^34. ^^^S-S-S] 1998.7.

m. ^4# ^#444^1 %#

-g-444 5E.A14 cfl^-8: £A]Sl-^Bl^- ^A]x]ti_05_A^

o] o]D] ^444 oitIM- -£*1 Til^o] 4"1^£M °24 aHMsif 9M

44-& M 44 444 EA14 4 °A^7} 4 4 #4 4.

<3. [2]-m-i>°il 444 1" 4 #4-14 ■if'Es. #E4 44"#^4-1 M. 

4 # 44# 41 74,9094# # 4^&4"7l- 202-4924 41# 
66,94141:2. 4 *114 89% # 44 #E &24 444 7,9654## 50
2. 41X9.2 4^14 11%* 44 4^ S14. # 4#4 W44"4# l 
’U'Z 29#/^ 4 4 49244 4#°1144 ^M4"4# 50^/^444:2. 
502444 4#44# 50~200-EV<ti4E44.

<3 [H-iii-i> flag ^5. w
414- 71-4-4" 41-4" #14(%) 414 ^544" 4

Til 74,909 100 29#/£
202 - 492 66,941 89 50-g-/144
502 44 7,965 11 50-200#/^

4s.: 4^#. ^#4#4#44 44 ^ 4^lj. 1997.
S]4-§-. #44144 4)44^ 1997. *fl°i-§-



188 4# 444 ###2.

4 si 4 c%if2.##^5l4-# #4# 4* 44)4 47)4-8-01

22425. #44#4s)4 y-o]5.^^5iA]^o]Li y-ol^Ajsj-A]^ 

2# o)^ 4s)a)* *# ^-o] 242451441- °1

#4# 4# 25)4 # ^4-

H #4 #4# 4«H 44 242 4#4sl4** 44442.2. 

*344-44, 444, 2142. #444 444 7% *425. 4444 4

2.4, #44444 44444 4444 #°12. 44^444 44 

4 44441- 444 199744 4#24 462:4 2 444 44 4 

t^£A^7ii^ #^, 4*3 4 44444 44 44 4##42*g

4 44 ## 444 4^44^44 #444# 4444 4^4- 

o] 4^^ aj-g-tfl#-*).^ *344-4471- #444 4444444711 

444, #il#7% #44# #4444444444, 21421 44W 

#44# 444 444444444- 44 4# 4444^44# 

44^44 444 44 4€#44 4##4 ^444 #442. & 

4.

44 4444444 44#444# 444 <£. E]-m-2>4 <3. 

m-ni-3>oii4 2# 44 4-0], *3444401 4#4#2A>-y# 444 

# 44^ #4# #7i447%44#«- 444 # 4# #4&#44 
47H4a>^4- 4=544^1 3. #4 47}a] x><y o]4. 199144 444 

*344444 #4##4447U44<33 ##4 444 #444# 

7% 4 42 4*0)14 tiii^si# ##2.## ##444 44425.4 #-

#4 24# #444 444 #44#4 1994444# 4#4^2
5 9i7l]4l-o)i 7,754#44(#^2#4)4 71-44* 444^24 

1997444 1,31544(2## 3944, 4=4# 1,23844, 444 394 

4)# #444 7277% 4#4 4*4*2 4 7% *2*4 5)4** 4 

444 7>**oi4 2004444 500044# #7}5. #444 2,5007% 

4#o) 44-4** 444 4444#

5) *3444# 44444. r44##4*^4^. 1998
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<5. GD-lll-2>

433 ^4#e7)&7g
7)1444

#4 #4% 
:£44ti144

44444444
4«

^4^-4 sPj4^14 #44 £44

47)‘H
^4#f47l)^#44

44

#4#444
#4#4-44#24

4

4424
#4#41444-f-4-

44

44
(444=4#)

#4 #427)) 4 
^-lS]7i](4ll)

#4#4£4
(4444?)

71)44-4
4-8-

4-4 4-i- 4:42 ^4 
#
44 f 4# AS%^ 
47))444 4*3

#4#444 4# 
31 7)54-1- 44

44 4# 4444
44 4^

44 42. 444 4 
4* 4#4444
44 ##4^244 
4444 4=3

d1"§-4t2
444-§-

^ef7]^7ij/d
444 ^^0.5. 4*3

4-#=}#24444 
44.0 & a] 53

44 4-0-444 4 
^244

4--5L: 44 "T" 444-2

<a m-!ll-3> go)# o^HrS, g^0^# 51 S^-JEI A^*X| g#

4 4
44
7)14

1997444 1998-20044
Wg4-ti) 
(4 4/71) i)44-f

-^4-4

(4€) 4*4=
f7)«4
(44)

*344-44
4~S:4t2 1991>d 727 1,315 2,500 5,000 1.8

#D4
g44i:

1994>d 51 200 771 3,100 3.9

#:§4 444 
44=4 4 4

19954 38 2,640 162 8,556 69.5

4-2: 44442^. r4*-!)2-g-S] 4-24.3, 1998.7.
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*%*4 %,§-S}*5A}<y^ *4#43% Al^ ^ 71# %*44# 

%% 4* 4*444-44 %%55 #%4JL Si 0.4, 1994%*El % 

4% *%*4 1997444 20044% %4#4 5i7fl

4%4 4*444#* 4444 7}**o]di, 2004444 3,1004%* 

*7}5 *444 7717B4 4^-4 4*444^* *4* 4444-.Q

*4*4 4*44*444- *4* %4*5 4*4 4*# 4*4 

444 4% **4*54##44455 4*345 si*. 1990*4 

*% 5*5 4*44** 71*44 #*S9 ** 4*4 4%5*1- 

44 • 44% %*** 1995**e1 **4 4*44444* *44 

4 1997*44 2,6404%* *444 387fl %** 4455 4*44 

4* *4 *44, 2004*44 8,5564%* *7}5 *444 1% %* 

44*%= 1600* *2.5. 1627114 %%% 5*5 4*444* #4% 
44014.7)

%%*7>4* 2.* *3444*4 4*4*^44* 17B5* W* 

447} i.84%°l—, *%*4 *44*44* 3.94%°!*, %4*4 

%*% 4*44444* 69.54%—2. %4*4 4*4444«1 4 

* 444 44 4*55 **342. si** % * Si4. *442.5. 

^444*4 4*4*5.44* 444**57}- 20~50mV4°l5 * 

4*4 *%4*44* 444**571 100-500m'/444 %4* 4 

44 444**5* 200~500mV*44. %%* 44* *4%°1 % 

4% *#44 *4* 5444 45% #* 4*%4* °1*44 4 

** 4445 %#% *44 44 ^4141 5** 44 *444 1* 

4*44*4 i600m’4 4*444* %4% **% 1,500-2,0007}# 

4 #%5*1- 4444o} 4* **55 4*44 4* #4 4* 

4*54*44*0] 7}45 si* *4* 7}44 *#44 4%4 *

4** %5%°fl S1445 *0144 8&* * Sl4.8)

6) *4445%. "445*4 7}&4j , 1998. 7.
7) 444
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A<8 %1#-1- 4414 ##4 4 oj-c- 1#44 A14# aT^S # °1 4 4 

1 #4# 414A1# #444 #44 44#-4 %14 1141^*

4#*14 7fll 441# 7111 ^5] til-A] O] #o]
^4"43 $1#4 ojell: 7)114 4 44# 4:7)4 .go) 1

414 tM!- 14#414a)# 1#444#4 1: 4^33 4#S]

31 $14.
1441&4 11 7Uim^ ^7|. 14^15]A] ^ 31#

#444 &# 414a) 3#414# im ^-2.

414 1#, 44 A] m rflAj-O.S. ll5T>J7 O^Cf. 11411 1

44# -^447)^ ji#, tij-41 44s#4 mi 500m °) 

41 114 141^ 4^17J)1, ^11, ##14#- 41 1# 4 

714 111-a] ^-f 19971 7-a H44 #413 #14444, 1 

413##14#4, #-##33# 4, a0>4-1#)#aia42.#b1 ##44 

4km444 ### ##44, ###4 ^ ##33#4 #4 #44 

# 1# 4 4# 4i#4 ^## 19991 l-l 1414 #444 44 

20021 l# 1414# 44-4 #44# 4# 4# 4i#o] m# 

4#-l 7111444##- #444 14.9>

19981 1011-4 H#4 1144-5:4 41 4#°1 4*34434 

4#334#-# #514Ai 50%, 4144Ai 30%, 343 4-4 #44 

20%3 4-T-444-. 19981 4 # 4177]) 3-i- 4 #33 14 4441, 

199914# 50171) 3# 4133 14 50414 #35. 12^4- 4 

41 33# 4111-1- 44-35. 1 435. 3#414444 414-01 

44 2s# ##4## 33SH 4##33 7111444##- #444 

11. <5. [l]-m-4>4Ai 31 41 14 4#433 #4# 1141 

3# 4-8-1 7H11#444## 19981 81 #4 20197)13 3 44 
A) 4#47J)137> 1,96471133 97.3%-*- 4414 #143# 467)13 

3 2.3%, 14-44# 1071)33 0.4%# 4414 11412:# #3

8) 444
9) 44###344 p34^44444 444137)1 J. iggg
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4#44354 #444 S14-

<s m-in-4> w'gzm^.m oi§4 ;nw4#42-i4^@#

(’98.8.30. M)

Til
#43544(7115)

4#443 #43 ##4
2,019(100%) 1,964(97.3%) 46(2.3%) 10(0.4%)

#3.: #3-9-. 4 #43-. 1998.

44 ## 4#4 434454 #4# 44#
3 #5# -2-##4 4 44# 444 <3- [2]-m-5>^ 44 144#
4 B0D#JE# ##45^. 250mg/ i 5 #4 4 Si 4

3e14 4#4435# #44 4444 bod#57} 4# 2:44^ 

355 44-4 444 4# <41 4344-5 44# 4# BOD

20mg/( 44# ##444 #4# 4#5 Si4- 444, 43 4457} 

#44# 354 #4# 3.444 3##43 44 4 e# 4 #4# 

#3.7} $%4- 44 ## 444 4#4 4444-5: 5# 4 44 45 

4# 44, 44445 71)4 44-47} 44445 7}# 4441- 4 

44 444 441" 4444 -§-47}- $13. #7ij, 4 #4 5#s]# 4 

#4445# 444-441 #;E3.## #434 444"# 4-#4# # 

4 &#4 4 4444 444## 344# #44 #444 444 

47} #7}#4# # Sl54, 4145# ##4435 #44 #5#4 

4# 43 x}#44 44# ##4 44# #4 4444-57} 4 4 
## 44 #4 # 34



((0"6~^'0 = D?^k-§-ly-5-gr pol
-(M^k&?:n "(H/)^k^|ta:3 (k)kk:U) 7x -n^jfdQg =-V (.

001 3SI

tens

-§-[n • [o ‘kZria ‘•ka'[o|k:7 Nx^-s"
‘'?-^klnio ‘B'k II

001 ,w/ 3 09
* to/3 OS

OSI ,w/3O0I ^#w(o-h

?yIy4s3 01
OSI

12/ 3 00fr -§-% ^ k 3 (o-ta
-iWhlk

a"E/ 3 009 -§"io ^Ivalo-ta
OCI &/ 3 OS
OSI ,w/ 3 S3
001 to/ 3 Of ‘7T-& '&^iY ‘TZrS. '&-& 6

001 ,n/ 3 SI & 'T-&4Y 'T&-8--2- &iYilrio 8

001

001

001

&/ 3 Ot 

io/3 S£ 

&/ 3 0£

H-felk ‘H-te#ir 
3-te£ 

H-fel-w "Brk-W-

^Iy

ZrS>-£H
3

os3 .w/ 3 OOE R>lk^r-= (y
P'lY Ha-ip 9

0S3 ,w/ 3 0E &[Y ‘^{n(E^
ooe ,w/ 3 S3 7S& l&\5

#-iY?to S
00£ &&/ 3 0001

003 iol/ 3 OOE
"o" ‘k> k ‘^"S" ‘lair 'kk ‘^iok

EMy-IR^

003 iol/ 3 003 ByIy/^ ‘^b-5- ‘-lY^k

^lY«a^ E003 lol/ 3 003 '7"(°

003 iol/ 3 003 ita^-S-S:
003 13,1/ 3 003 ita^-sia

091
{y£I

• iol/3 01 P'Iy

3
OSI

lY-g-I

• Iol/3 91

(%#-&)&

kiSr 'Q&klki&iSk '(#

OSC
lY-grl

• iol/ 3 SI

-r> la
ia^in-F- ‘Tr-bHY^-k XyIy-^^-Iy ‘?y 

lY#7 ‘FyIy-^R, ‘FHy-^t ‘PyIy

Knk TyIy^Io TyIy-Ir^ TyI

FHy{y£ I

(3 //am)
3^(103 R.I

3 -8-

81 6 'Z6 5S8-Z6 Ivirirg#

S-Iy iHMY-m^yo m5-§- loS^Fr <5*111'G] =>

£61 [y^- Mk ^ tb iv|k (o^- Iy fe



4

o)r
%r
TV
W

T
TV
*

W 3P

nT

V $

^ 5-K
'P'K rj^O

^ <%|

nT W
W 
<k

'ijo
P'1

rt= w
<4 ^

%r

y°

^ni

75" 75

19" <,K 
W o)m

T &
I|0

‘l\
iM
KP
tP"
cH
M=
<4

M
Ijo"
tv
TV

<
W|r 75"

A- <

Kp
Tp"

TV
up

Jp
o*

oj[U
TV 
W 
Dp

5 °p 
$ «" 

op * 
„ op 

75
JP

‘K
KP
Tp"

*
75" tzt
O" M

^IU
T
TV
W

Op

5°
iu|r

<10
oT

TFT
J>h

<

TP ^
KP
75"
T

op
TV
W

W %<K>

TpJ ®T
^ I
TV K
^ I

O
iu|r oi?

ii;

W 5P ^ 
TV <1 TV 

T 'KP

o|
79"
nP
ulr
o||V
75V
<"

T
75"
TFT
KP
7|o~

op
'p"
7n

tft

Vp
Pr

w
up

of
-KP
T

IN <K>
o"J TP 
TP V

pm iu| 
TP TP
rp t5

W
5

JP K op 
/ 7S'I° o|iij

S T “
_ IHp 75"

» 6 p
n—■ Op
jl P'K
^ tv jl
TV Dp ,1

ml oT TV

*?*
m Tjo

ir $ w
^ JP TT 

X %W 3lp
5 <r *
d~ °F Tn

73:

K
o"J
TV
pn)

rui
o|
vr
5°
75"
TFT
KP
TV

JP
Tjo"
•K
3p

op
TV
75"
TFT

W
op

oT
nip
Tio
W

75"
TFT
5"J
Vp
d4
n=
K4

JP
Tio"
•K
^n)

op
Tn°
75"
TiV
Of
rp
K4

•sr
75
Tio

w
op
'p"

■5T

V
T

^iu
T
K4
*

75"
TFT
•5°

nH
o|
W
$iu

7t
'pT
Tf
Tf

JP
ti4

7T
o"J

m\
o|
<r

-g-
U|o

7T
JP

‘W
7\°

'o'
%<

JP
Tio
75"
TR"

pm
KP
Tio

T . 
W 75" 
7p Tj5 

K4r 
pU Sp
w +
«a

T TV

<J SP T

UP

o
TP

pD
75
*
o

Op

o'
op
75"
T

W

o

V
W
KP
Tjo

r\

TV
W
?N0

77J

75"
TFT
Kp
Tio

S *
<4

T o' 
Tjo op
K4r 75" 
%P T

* t

< mini 
75" Kp 
Ti5 <>1 
Kp
l)0
U|o
Mo

oT
<r
P°

KP
IN

JP

op

"R" KP
TpJ ^ 
Tf o|j 
pin •gr

o|
TV
W
TV

75"
^IU
<"
75

*
W

“W
up
75"
tfJ
75

IN
Tjo"
7p
W

*

K
'KP 
7T

W *

%< TjoU

IN
M-
o"J

KP *
Tio a

75" ?o
T op
° vr 
D"J TV

<
■5"
TP

■0D
o4

P'K

$P
5F ^ 

Up
Mo

Ti5u
op

TV K4 
W * 
Dp TV

s*
o' 75 t>

 
4^

4S
4*

 ^^
#3

:3
4 7

]$
 tiVA

io
) ^S

>^
4e

4^
i-

°]
-§

-"
5p

°4
 ^^

42
4#

^ ^
-T

-2
p #^

#^
#2

:#
 °]-§-

S>
o4

 714 ̂
^2

4 ̂
P^

4 D
flt

P ti
l-§

- 
4-

S-
# ^

 AT
* o]

-g
-s

>o
4 f-

 ^
 Slt

J-
.



^A). ^]Aj «.A) 195

#4 7fllA^ti]^.: ( C/+ M/)-rT

-E4 4* ^^5]«)-§-: ( CT+ Mt+Lx Cp)+7

c,: 7lll^BlAl^o] ^A^ti) ^Afl7]-Al
Mz: 7ljlA-)5lA]^^ nt£y.o^ -A-Aj^sjyj ^7l]7l-Al
7 : _2.4^MA]iM -§-#(#)

Ct: ^j^e]A]^o] ^7]]7>a]

Mr. ^f-A^Ai^o] n\4^ -a-Al^sM ^7i]7M1 
L : 5.-E- ^2) #4^* ao.fec]] #7i^
CP: 5-7] a) y^y.7K-e/m) ^7H7M]
in : -S-Al^eiti) 7|| Ahi^Cd))

47M1 ^2]^-# a] a^A]^o| ^A>^-7]^> ^-44 ^

4 £^*14 %7l]7Ml# cj] 3- Sr 4-5-4 ^
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MPV=a(±tZ) (1-----^hr }
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196 34433 33**

a : 4S1t *44 
r : *4*

3343 3^7M)* 3443a] #7}*** 3343433 

*ss 3*34 334* *34 *334 a 33 3*4 33

c : 3343 3434 

PI': 34433 133* 

Plt: 33433 *7}**

C, : 334

1. §Hr*|a|S u|§S3

33 33334* 43* 343 3343 *44 344 7>*3 

7771)3 3*343* 44-^5. 343- <5. GD-IV-1>* 774 3*3 

443 43- *3 3343 *44, zl4j1 * 4*3 %7i|7M* 2. 

4*3- 334* 3*343 333*. S 334 4* 3*.** 4 

*334* 4*3 4 s* 347} 7))^ 334* 4sl

*71-3*** 4*34 19974s. 347f3s 33343") *, 7])* 

343 33433 *34s* 33 7]f4£s 333s 4 4*4

ID *7>3** 3*3 33.

4s *7>3* 4s 17>3* 4s *7>3* 4s *7>3*
1982 52.5 1986 58.4 1990 74 1994 95.7
1983 54.3 1987 60.2 1991 80.9 1995 100
1984 55.5 1988 64.5 1992 86 1996 104.9
1985 56.8 1989 68.2 1993 90.1 1997 109.6

3S.: *33. 3**S434S. 1998.9.
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208 #34*4 33*5.

4471 444 34Hz- 1990*4 43'95# 47l#^S#3# 4& 
a 4 #4 #4 tflSH 34#a 394 3-SI-44 4#4*3e 4a. 

4* a3434. 19953 °iw^ *49 *3* 9e# *a

3 33# 4#4*3e* 43*a 34- 4Bit}- 4*4*39 70v^
3 333a 7}* *9S1- #4 #* 3^## 43a3 7^444
#34 90*444 a34**47l* ^3^31-# 4*44 #
3*4 43a39a9 34 #s434 3 °HV *7l-#3 &4 33 
4-

*34 4#4-§-%= *71-4 -n-7l-§-4 ** *9# &?}s *#**
7]§}-9"-^(Volatile Organic Compounds : VOCs)*- a #3 *4 494

#4 34 ^7>4a 5a4- *#*93###9 7MM **4 #34
43 xr# 4-44 4393 #a#S)-#4 *S|-*#-g-# 40.4 44
# *-3*4 *4# ae #4 24 a4#34 ##**##* 33 
4# 49-## 4 4- 44 39# M3 4 #34444 ;1|*#3 4 
## 94 vocs# 4#3# #444 43-4 ##394###4 4
# 94* 333-a 34. *3 # 4944 49a7> 4* 3*4* 

*39 934 ##-*33*4 #344 34 94###* *a#3
4 4*4 *a 93*4 4#a 3# 43*as# 4* #3*4 
*9 4933 #3as. vocs 944**3as. 994a 3*. * 

3 a9 #3944 #4 vocs 94a 39##*34 #9 #33
44 333as 9*4 # 9 34- 4*7-1 s. £99 vocs 94a 

34 34# * 39 343 43* 4344 £933 #33393 
9 4* 7>s49* 93as 4s 34.
93#*as9 7}S;±.*44 S3*3 7>s.s#4 #9 9a* # 

3*aa* 943 3as sa a*4 934 *4 3*aa#9 4 

34-49 349334 49* 39434- 4* *4 ***##* 

9344 vocs 94a 3# 49£4* *3494. 9 3949 * 
394# #497>4#s7>4 9**34* 444 943a, 3471
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210 43444 3 ^#5.

44. #44# #4M# # 4##4 VOCsofl 4444, O]^ Al 

34i, #s, #4# # 43#44# 4#4# 4^5. 44431 Si 

4. s# 4# vocs# 471 #44 #444## #<l4 1$ 4 # 

44h #4 #44 2# ^.3### 4444- 444 44s. 4*4 

4 vocs* #oi7] 44 #44 %44 4^431 44-

1.1. 44

1.1.1. 4444 44

44#4 #444## #444 444 44 444(Volatility), 4 

4 #4 (Semi-volatile), 4 4 #4 (Nonvolatile)#^ 4#4- 4 #4# #7] 

#4 4#4 4 44 #44#4 #7l4(Vaper Pressure)°1 10"2kPa 44 

4 4# 4#4(Volatile), 10"244 10"8kPa A>o]oj 44#4

(Semi-volatile), #431 10"8kPa <4#<y trfl# «14 #4 (Nonvolatile)#^

##44- s# 4#4# 4##^# loot 4444 4#4, # 44 

4 4# 4444 4 4444#44##s. 4#444- vocs 
# #444 o.HkPa 4#, #4 4#44 ioo°c 444 #44##4 

44, ###4#4 44#44 #444#4 444 ##44 44 
4#### 344# ##4* #444-

1.1.2. 47144^-4#44 44

4444^-4#4 444 vots# 44444###, 444 44 

###, 45# 44###(4^14#, 4# 4 ## #) ## 444 

4- 4##4 #4 #4]7} o]o\] #44, 44# 444# 4 4444 
(Paraffin), #444(Olefin)# ### 44##4 4### 44 44 

44- 4#.4 4 VOCs# #41 (Benzene), ### (Toluene), 44 # 

(Xylene) #4 4444 °f°l4:^.5.# 4#(Isopropyl alcohol)# #4#



vocs #44 *443 64 * *6 44 211

oilB]] e(Glycol ethers) #o] &4. °]*4 **4]7l *** 4£4*

vocss] #* ^ *** #*# <& B]-n-i>4 #4.

<2. GEHl-1> VOCs°| #=• m gE|5j

VOCsS] #6
46
4

CC)

*7}
t

66
4

44

7}4
6
46

VOCsS] 66
46
3

CC)

67}
*

66
4
46

7)4
6

46
Acetone 56 58.1 0 X Methyl alcohol 67 32.0 0 X
Bezene 80 78.1 X X Methylene chloride 40 84.9 0 0
Butyl acetate 126 116.2 X X Methylethyl ketone 79 72.1 0 X

Butyl alcohol 116 74.2 0 X Methylisobutyl
ketone 114 100.2 0 X

Carbon
tetrachloride 77 153.8 X 0 Perchloroethylene 121 165.8 X 0

Ethyl acetate 77 88.1 0 X Toluene 111 92.1 X X
Ethyl alcohol 74 46.1 0 X Trichloroethane 87 131.4 X 0

Heptane 98 100.2 X X Trichlorotrifluoroeth-
ane 48 186.3 X 0

Hexane 69 86.2 X X Naphtha 98 - X 0
Isobutyl alcohol 116 74.1 0 X Xylene 144 106.2 X X
Isopropyl alcohol 96 60.1 0 X
45.: Air Pollution Engineering Manual(AWMA. 1992)

1.2. VOCs* *#*

vocs* *#*6 44 444#€4 **4**35

### 6 44- 444*4-6 s*4 *4 *4 444 5**471 

44*4 ^7] 4 *5. *45* 44*7} 4444, 44=446 ** 

4 4***4 44 S4 44 443}4*4 444a. 6446 44 

44 67}^o] 64* 4*4 4*4 55* *4 64*4 6 

44*4*4 *4667} *#43. *4. &6446 46=*, 4 = 

*6 *4 4*44 64446 4*, =5* 64 44*4*4 * 

4667} *#43 *4. 4*435. 7}*ufl6*446 4*64 * 

^4 #351*4. 4*6 6*4 &355 ***35 44443 #

I
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VOCs *44 343 *9 ^ 213

*#* 4-2)#3., 4#*4## **#3 ^4-. V0Cs9 4&B391 4 

Sfl9* 4-5- 417M #*35. l»o^ #4.

1.3.1. 4491 4% 4an

VOCs41 4% ###3"* VOCs4 *^, 7m, 4#

VOCS4-4 *#3#, ;Htl4 #*3, *.43"44 £-5. #41 4.4. 4-5 
41 44-4:4-. VOCs41 44: *34*3^ 7>4 5.4 4-2-3. #3# 4

* ##334# 441## 444-§-°14-. #435.# 44444, 3 

44, #7l#, s#41 44 3# #£7f 4# 4sB444 4444, 

#4, 343 444 43711 44. 444 #, 44, 3*4 #4 4-* 

#44 4-4-4-71JE 44-. 3# 4444 444#44 44# *3#

* 4#4 #435.# 4444, 44 4 444&B, 443 44, 4 

4## 4#, #344, ##, 434, #4, **#, #44 #4 44 

44 3.43 44#3 4, 3# ##4 4# #o] %!#.

1.3.2. 441-4

44# 3*4 44 44#«H34 #44 434#4 4##3, 4 
* 4444 344-4443 35.43* *444 43#*, *#, 

4*44, 443-°B, 4*444 #*3-31, 3**4 ^ 4
511371 44 *s] 4si# #3 #4. 4**4 441-4* 4444 

71449144, pH33°H 44 43(44*3, 91491 = 44), 343 

(4344, 3491444), #371-35. 3.91 ### * 44- *4"*3 
91 443# M4#4, 4344*4, ###44*3#, 49133 
*, 91 = 44*, 91#*, 91391=*, 444* 4 91** *35. **
44.D 1

1) 444-33* r3 *44*4-4 9 914-3-ys. 7)14* $14 434 49 
44 j. 1997.12. 4344 -371-4*4. pp89|4 4*

m
Mr



214 41 #4

1.3.3.

-2-#Acl A<3 ^ (Photochemical Ozone Creation Potentials) °] 4 VOCs7}
cfl4#44 ### ^r-g-ofl #444 #.#3.41: 4
444, 4M4 #7)143 VOCs# #?)]
&M = #4 44#(OH)44 444-S-l- >14 .3#44- #44^,

PAN(Peroxy acetyl nitrate)# 43 ######^- AS # #4". °] #3
##4^2.3.# #^7)4 53S-34, 7}##e #3 3##4.

4#4.3. vocs3 #3M 44- #14 44# ##-& #43^4.

34 #4433 VOCsS) 4 411 4 ^e4A^^i: #44# <5 [3
-n-2>4 #4-.

<S m-n-2> vocsai 3141 iJ
44)3 444

VOCs
44#

3## 4 

#1*

Acetaldehyde
-42=43, 43, 3#, 431 3 44# 44 

-44 i=#4 443 443 4# 4#
55

Acetamide -3, 43, #44 44

Acetonitrile
-42=4#-, 4#, ###, 31, 44, 44, #4 

7> 4 47)

Acetophenone
-44, 3 44 

-1-414 IMS

Acrolein -44, 4, 7)44 44, i=#4 a}# 120

Acrylic acid
-44, 4, 7144 44 

-7)44 4#, 41

Acrylamide -3314, 4331#, 4144 44

Acrylonitrile
-w4 7}#, #3, 341#

-4444, 1^4, #444 34

Allyl chloride
-344#, 44 3 44 44 

-41, 4##, 33

Aniline -33, 3#, #444, #4, 4444



VOCs #44 ^19 ^ ^ jq.^] 215

4^1 &
VOCs

4M9
##99
#4'

Benzene -##, 44#9, ##99 9°n,
-9:9#9

22

Benzotrichloride -4#, #, 944 #44, ##49 9i

Benzyl chloride -4#, #t, ##^, ##49 9°fl

1,3-Butadiene -#49, 1994, 9419, ##1

Caprolactam -499°11, 99, #9, ##49 9i

Chlorobenzene -#49, ##, 4#i, 44#i

Chloroform -#94, ##, 4#, 499°n
-9999, 999# 4ti], A>nj. 0^7]

l

Chloroprene -1#, mi##, ta#, 44, it

Cresols -99, 99 9*11, 94#, ##, 9499
-949 9°Il5. 49 4#

Cumene -##, 9#4, 499 gi 7MHM
Diazomethane -99, ##, 7}###, Mil

1,4-Dichlorobenzene -4#, 47]#, 4444, #J# #444 9°ti

Diethanolamine -4444 44, 44#, 44

Diethyl sulfate
-44#44 #4, ^#4 44 #4 

-#9#9, #4444

Epichiorohydrin -3:#7l 49, ^ovti, zldl J7S.,

Ethyl acrylate -4#, # #4, 44#, Ml##, 44 ^ 44

Ethyl benzene -4#, 44 44, 49, 7}#<#4 67
Ethylene dichloride -444, ##, 445-4, 4444 #1

Ethylene oxide -44, Ml##, 44 9C 5#94, 44#4

Formaldehyde
-4444, 44, ##, 49, #44
-3L#7l 4-0)15. o]Sj. A}#

40

Hexane -4#, #44, 4 94, #44, Ml##, 49 55

Methanol -49, ##94 9 49 9°fl, 94#, 49 10

Methyl chloride -#49, 49 4 99 9°fl, 9999

Methyl dthyl ketone -4#, #49, 44, ##49 99, 4 99 47
Methyl methaciylate -499, ##. #999, 9#9

Methyl-t-butyl ether
-7>1#414 4499 7fi 9#

-##994 ##, 49 9# 99, ±#9°H



216 #34## 3 4 #5.

#4a 4411 
VOCs

#43
£333

3#*

Methylene chloride -*3, 3*33 34, 3334, *44 l

Nitrobenzene
-33, 343, 4*3, 11, 33#

-3333, 2mi333 43

4-Nitrophenol -333, ¥3, £3*4, 43

2-Nitropropane
-33, *s, 34, 343, 33 #3 34

-333

Phenol
-3#, 33, *3, 433, 4334, 43 

-35#3 *3

Phnylene diamine -43, 34, *3, 31

Propionaldehyde -3, #4, 33 334*3, #*34 65
Propylene dichloride -3*3, 31, 3334, 3333 34

Propylene oxide -#3, #3, 33, 4*3, 343

Styrene -33, 43, *s, 4*3, 3*33 34

Styrene oxide
-444, #3, 33, *31 

-33 W 33 *3

1,1,2.2-Tetrachloroetha
ne

-443, *3, #1, 4*3, 333, #4 

-33*3, 4334, **3

Tetrachloroethylene -*s, 3*33 34, 44, 4434

Toluene -143, *3, *43, 3334, 4*3 55
2,4-Toluene diamine -4*3, 143, 4334, #1, 3334

1,2,4-Trichlorobenzene -*3, *3 4 43 34, 4*3, *43

Trichloroethylene -*43, #*, 3113, 3444, 3343

methyl amine -44*3, 43 * 4 34 33 *1

2,2,4-Trimethylpentane -3L35LA] *52, 7>1344 4*3 #3 3*

Vinyl acetate -13*3, 7^3*44 #s=

Vinyl bromide -14#, 4*4-3, 33, 4334, 34

Vinylidene chloride -#*, 3*33, 5:3*4

Xylene -4*3, 4*3, *1, £34-4, 34, 71-106
#5.: VOCs 4* 4 #434 134- 7]<y# 4-S- 34. 14433*4. 

1997
*: 4*15.%#4-4 4 (OH) 4-4 l-t-ls# 41 UCR

(University of California Riverside) 37HM1 H3-P- 5- 3#4 
4. *5. 4343 #-1-3* 100—5. #4 #2.# 4* 3*14-.



VOCs #4] 2] 141 ?! #4 217

2. VOCs°J W uHSSS

2.1. VOCs2] #4#!##

SH## VOCs2] 12]# #S)H 5^44 <gw}^ol VOCs2] ##

# !##5a4. °1 VOCs #44 1]7]#1&!!4 2] 4 4-4 #>!4 

1 #44 #4* #3. SI# #1# <£. [3]-n-3>4 ^O] 32?H# 4

443. ^0.4 447]## #44 4-8-4 ##, 4444 SM 4-8-- 
##43 SI# 4# 51 #4, 47]#4#44^ ^ #1444444 

4 4#7]-#4 43, 44- 44 # #4 7]-#4# #4 #3, 4414 
#444(41-4, 444, 44h 1544 44, 1997. 7. 1)4 #144 
414- 14 H41S.4- #134 #144 4#4 #4 #4-#l
-§-4 (POCP : Photchemical Ozone Creation Potentials)4 #4# #3 SI

#. 4 #44 44#! 4444442] #44#4 43 SI# vocs

# <S. [3]-n-4>4 4-4-4- SI4-.

<±L [3]-11 -3> 4 7 Hii #*1| x| 4 o|| a-] o I #x]|4^- VOCs

1. 44-Elc#ls 9. 1 Sc 2--?-3! 17. 4414'?! 25. 441 41
2. 4414 10. 18. n-44 26. 1.1.1-5115541
3.421-41 11. €.?..?.5.f- 19. 44* 27. 52]#55414
4. o>2lS.L]E^ 12. cj#S-g.4! 20. 41414#(MEK) 28. l-2-4#5541

5. 44 13. 21. =5.11 29. 414444-1 
44=(Mtbe)

6. 1,3-444 4 14. 414 22. i-=5l& 30. $114-
7. 41#!± 15. 4 #3.5414 23. =5.131444 s. 31. 1-4
8. -?-! ^ a o]14 16. S##44S 24. 41H-5.4°]s. 32. 14-
#5. : l!# V0C1444 tiH=. 4###443. 1998.5.



218 #3 4] #4 4415

<S CD-11 -4> DH7|^^QH^X|o^0l|A-Jo| ^|q]A|. VOCs

l. 444 17. n-44 33. 0-3.44

2. 444 18. A}o]-t544 34. 544

3. 44* 19. 2,4-444#4 35. 54-

4. =54 20. 4-444 36. 5*44 4 JEL

5. i-554*- 21. 1,3-4-4-44 37. #555*

6. = 5#4lA}°]3 22. 4-4# 38. 4454445.

7. °M144 23. 4 44°} 4 39- 4 4 41-s.4-4 5

8. i-*4 24. 444 40. 1,1,1-54*5544

9. n-#4 25. o}E|ii]E| 41. 54155444

io. *4 26. 44 42. 454-155444

li. i-44 27. 45544 43. o>3*5l]ol

12. n-^14 28- 4444 44. 4<g3Ml

13. 44 29. **4 45. 454-4°l55*4-(THF)

14. 2-4444 30. 2,4-4455**4 46. o!5 =54445(IPE)

15. 3-4444 31. p-3-44 47. MTBE

16. =544 32. m-a.44
48. 4# 44*4-4°] 1444

444 *4#4#5 44 
14

*>5.: 1. Fimi444 7||*# ^4 A><y^J- ^-B|tiV

°J\b. 1997.

2.2.

*5 41444 4441 vocss] 144144 4 4*4 ^>7>
1995-1996\£4 *^#44144 44 01*4^54 5 *£d\}^

1 <=>] xj-s.1- °]*44.-)

^ 1994s' 7]^ 0.5. 14 VOCs4 4*14-1 <5 [I]-n-5>4 

414 °1 li 44-4 ahmh -s^m 44 4^

4227} %4. 44-4 4 44-^4 ijl V0Cs4 4*41 71444

2) 44# 4. f-S-47>a tilled 444 44 &4-49-4Me VOCs 4*4 
444 44 541*^. 4^444*4. 1995. PP52-64.



VOCs *414 ^41* #* ^ 44| 219

% #oMl*°14. 4a] VOCs tifl#-8r ^a4444 ##

^ ^*-#4 *-*#* ##4 4# <31**4 VOCs*

44* #*#* ##* 4dz# * ^ safe- ^***-***<33 31 

4^-**^ *#*3.41 4 *-4 4 $14-. 44* **<§ ^ #*
3*4#^a.41 4 **4 4 $14 Sfe- 44 voCs4 4*£l3 $1* 4 
°s 444-3 $14- 444 4 4*34 *444444 vocs4 4
*44 #444(Submerged Loading, Splash Loading)4 44 444fe 

4, %4 4444 **4 4 4*3414* Splash Loading 44* 4 

443 $14 44^35. VOCs 4*44 34 4-44-3 $14.

<= ]-11 -5> 1994ti 7|# ^4 VOCs
4#* «:**= (#/*) 4* (%)

4444
44

*44 4 443 4*4* 7,687 1.5
*44 3? 443 *44* 21,889 4.3

443 23,366 4.6
443 11,445 2.3

3-144 444 129,926 25.7
*3 9? *4 14,288 2.8

3.3 7134* 24,544 4.9
$!3 -334* 4,738 0.9

$144 °J3 434* 2,829 0.6
3*3 4444 444* 14,220 2.8

33 344* 15,200 3.0
$14 • #44* 19,451 3.8

344*

4** 38,485 7.6

444 413 3,555 0.7
3* 10,248 2.0

*U -413 36,988 7.3
*7] - *444 2,226 0.4
4*4 7Kr4# 9,530 1.9

47:714 32,040 6.3
*43* 22,734 4.5

#43* 44 1,249 0.3
33444 8,895 1.8

44 49,780 9.9
4 505,315 100.0

43: 44# 4. 1996.



220 4 #4

2.2.1. % 4 #4: VOCs 4##

4#a> S 4#^ 44-44^-45) VOCs 4)#^ 4:4# 19944* 

71^0.5. *4) 57% 4*S)A}°] 3.^-3). 4#-^4 44-^3- %% OL2\ 

51 **4*4-4 4*dh 44-4H M# 4^4. 4M 4

44H: 44-44^*44 VOCs «%*** 44 7,687*^5. 4*A} 

4444°^ 7,101#(4^I4 92.4%), 4#^ 44-44°% a] 586#(44 

4 7.6%)o_5. 4 4-444 A] 4 VOCs 4#* Aj-fi-AMH 4*# 4^ 

4%4(<& [3]-n-5>, <& [3]-n-6> #^). 4 4-n-A}% 4^4^o))A^ 

4 4#^ <& E]-n-6>, <a #n-7>4Ai s.e 4-4-'4:ol **4

4°%Ai 5,692^rl'dSLS. 7}^ &3L, LG-4:4^4*# 698#M, ^-*4 

*# 681#M, 44-444# 2i#/4, %44*# 9#/444. 4^.,

4-#, lg-*4#4 44-4a.54LE] &* 44 vocs°l 4 #4# 4* 

°n-°l 4*4 4 #4 52-4 4 *4 H4 VOCstfl^-i-^ol 445)0] o| 

7) 4*44--

<S [3]-ll-6> §^[§¥e-|2| VOCs

(44: e/4)

SH 4444
#44 4 4i4

Submerge Splash Vessel Submerge Splash

~n'"o‘ 5,692 2,748 7,970 466 8,906 14,128
681 195 564 303 1,179 1,548

9 50 144 217 276 370

4# 21 421 1,221 194 636 1,436

LG-4-4 ^ 698 427 1,239 318 1,443 2,255

4 7,101 3,841 11,138 1,498 12,440 19,737
xks.: 44# 4. 1995.
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222 #3 4] #4 ^3] 43.

<5. E]-ll-7> Xi§A|gs¥El2| VOCs tiHeW

34 4#
^a-g-^OlNl) VOCs4*^(#/\4)

e#'# *4* £4

■n"^

44

194
(44 44)

726.1

5,692

7}#€ 34.4 6.2
^4 117.6 4,808.2
JP-4 23 50.2

E-^^t 7.3 0.2
1.5 20.8

*44 10.2 80.3

LG-^rE

4* 102

253.9

132

698

7>*4 17 15
y-4 111 545
JP-4 4.5 2

E-44 - •
44 10.2 3

*44 9.2 1
44 95

182

5.7

681

7}* 4 33 3.5
4-4 19 6.1
JP-4 29 664

E-44 •
44 1 0.9

*44 5 0.8

43

44 120

204.5

10.7

21

7>*4 13.5 2
ti"A> 61 7.9
JP-4 •

e-44 •
44 5 0.3

*44 5 0.1

44

44 234

268.1

3.4

9

7>*4 15.8 1.6
#4 16.9 3.2
JP-4 1.4 0.8

E-44 • -
44 •

*44

1995.



VOCs ^Ml2] ^ 223

<+F 1* 11 -8> ^±1 ‘BlO| tiH#BI:

(^: -E-Al)

44

7>#4

±*}%

(441)

Emission Source

±31Filling
Underground Tank

Emptying

Vehicle
Refueling
Operations

Submerged Splash
Displa
cement

Spillage Submerged Splash

4i- 13,703.30 1,632 2,978 259 2,849 181 4,921 6,268
2,876.40 342 625 54 598 38 1,033 1,316
2,746.50 327 597 52 571 36 986 1,256

4€ 2,117.90 252 460 40 440 28 761 969
1,176.50 140 256 22 245 16 422 538

44 1,079.90 129 235 20 225 14 388 494
9,146.30 1,089 1,988 173 1,902 121 3,284 4,183

7ov€ 2,008.30 239 437 38 418 27 721 919
e# 2,006.30 239 436 38 417 27 720 918
ey- 2,038.60 243 443 39 424 27 732 932

44 2,002.90 238 435 38 416 26 719 916
44- 1,585.00 189 344 30 330 21 569 725
4# 3,512.20 418 763 66 730 46 1,261 1,606
44 4,625.10 551 1,005 87 962 61 1,661 2,115

463.40 55 101 9 96 6 166 212
4 51,088.60 6,083 11,103 965 10,623 675 18,346 23,366

*k5.: 4(1996). 1994^ 4^44

3. vocs mmMM ^i^bicii^ 05

vocsM 1995\4 12-i

M'g 7fl7J<?H “V0Cs#^ ^#^41 5

4^1-71 4^ 4^4 ^44 4:% 7ie”4
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VOCs #44 7$ 4 *3 *4 1 1* *4 225

44145** 42854 241 ** 14 #^14 4 *4 4 114 * 
7l#l#l* 4### 4## *4*27} 1 4# #114 *4## 

*14 tifl#* !4| 2# 4*# *4*# # 114 47]
W42] 4*2 *1 441414 44* 44471 44 24* 
444 44. 44 vocss] 4##4# <£ EHl-9>4 444 44 
44 4444 ^ 44444# 4244, 4#2, #4#4 4 44 

5 4214, 4*4 4 *1421, 11-41*# 421, 4**1, 

4#* ##44 44#4#4444 444-14444 
4 271] 4444 *344:2 *2*, vocs7i- 4#4# #44*# til 
##* 44, #4-4# #4 4* #44## 4**2 1*.

1996* 4##*44# vocs2l*42 #14444444- #4 
vocs #47} 41412*, 1997*4# -§-*•** 442 #144 
4425. 444#*. vocs 4*44-144# #44 11 4#4 
4# 4*#*#*444 24*4* *41 * #2# <£. B>n-5> 
44 5* ** 14 vocs 4*44- *1# 14-, ***, *** s. 
1* 4771-4 ##2 *4#31 **. o]o]j 4# S. 53144 *#4 

1# <15-i>444- 14 # *4444# 1999* 61 30**4 
VOCs 44-4## *2*4* **, 1999* 12# 31* #4 VOCs 4

#4#* 4# #47l*4 411 4## #4*4* 1#- 1, ## 
4# 1 #*54 444** 2004* 121 301 *4 *44* 1*. 
#* 4*4*4 7H*4 #*1 4** 5*# * *#41 4* * 
44 7}**4-(1414114 #4# 1* i* 44 *17}*, 4* 
441-444#-#*4# #* i* 41 *17}*). vocs 4*4# 
*44** <l*-i>* #1 #14 #*4# #*#* *7> *## 
14 #*4# <lS-2>4 4-54, *#144# *4# 41 441 
44# 4e#7ji <l&-3>4 *##. 4# 4*7}- 41 vocs! 4 
#4*71** 14*4 *44 vocs* 4e*# 41 #4 1=4 4 

85 4 * ## 4-14 #•



226 #94*9 9 9 #5.

4. vocs°j ^nrnrn-

4.1 9*4 VOCs *4 ##

9*°1H* #9- 47]9(Clean Air Act; CAA)°1 1977# 49* 

#4 <95: 100#4#4 VOCs# 4*5#4*4 494 4

*# ^ilMn *9. 4 *9** #59## #5#9 9#9 ##

915# 9 4*55* 11711 5#4 494 9199#7>o]h9-°J(CTG)

# 9 #$#2.4, °l# 5## 9# tifl ## 9 499 RACTCReasonable 

Available Control Technology: #2l99#7]-#9l49#)# 9 #95 Si

9. 9# #99 #49 99# 999 494 .29### 4##* 
#2. 4*99 4# £949, 9*45 49 * *94*, 94 4
444# #4 4949 NSPS(New Source Performance Standard : 9

*2-9* ##9*)* 4499 4*932 94- 
*942.5. <a S]-n-i0>44 5* 44 #9 9*9*4949

#*4**9 494* LAER(Lowest Achievable Emission Rate: *4

5*4*4*)# 4*45, 9***44449 4*54*4 494
* BACT(Best Available Control Technology: *3I0l*7]-*4971#)9

9*# 4*99 *9** *547} 4*44 VOCs* 44&9# 4 
#949 *9*44 tiH#*^ vocs* 90%9## 4495# 5*

• *5 *4- •

<5. [3]-lM0> VOCs WH@7|*

**54* 9*54*
5*#99*

*494
4*4* : BACT 

(45ol*7}*447l*)

5*#99*
9**94

4*9* : LAER
(945*4*4*)

4#7l* : RACT 
(#497}*4 4 7l*)

45: 449. *44 VOC *4 #* * 44 4-§-**. *499**9



VOCs *4] 4 44]^ *4 ^ %** *4] 227

1990* CAA7> 7fl^5]T£>| ^#^7]# *#444# 4# 4)4: 

s>7l 5^15. **#3.<a. [3]-II-ll>°W ** 44 *v
°1 n. **°i] 4*#* RACT# 4-§-*v* 44-4 ^2.1- fefl 100#

44 io#^& *41# 7ov44^-5-4, °1^4#^4 44 #41* s4 

##4 4 1-4444* 4444* 189#4 44M

ir ill (Hazardous Air Pollutants) 5. 4 4 4-21 Si—4 44°il V0Cs7f -*

4-4 5D-5M SI4-. zz.414 ZL 5*414 10* 44 **5.
#44 44 444 **4zl SI**, ** ***41 44 444#

5. MACT(Maximum Available Control Technology: 444 #7l-*4l 4 7l

#)7f 4*421 $14-. 2000444 5.* 41 ****41 44 mact 4 

#* 4*, #*# 44-°-5. 44 SI4- 

**** 4* **4 vocs4 4*7} 4**4 *44 4*444 

SI4-. 4***4*4 0.12 ppm 44:444 * **44* *-#*41 

4 4 #4* vocs 4*1- **4-21 SI4--

<S [3]-IM1> 2.^D[^-yx|o4o| V0Cs7t#7j|a

44** Marginal Moderate Serious Severe Extreme
4 4 (ppm) 0.121-0.138 0.138-0.160 0.160-0.180 0.180-0.280 0.280°] 4
4##4^ 11/15/1993 11/15/1996 11/15/1999 11/15/2005© 11/15/2010
voc#*D • 6tiiM 15% 6<ddM] 15%® 6tidl4 15%® 6tidM] 15%©

44 (*/'d)
100 100 50© 25© 10©

44 (offsets) 1.1:1 1.15:1 1.2:1 1.3:1 1.5:1
4\$L: The Clean Air Act Amendments : Updated Strategies. TRC

’ Environmental Corporation. 1994 
*: © *#**«! 0.190ppm°144* 11/15/2007(44:2.. 4f*. *z4) 

© 19904 4e. NOx4].E 4* 4*4 4-M 
® 64* 44 3%
© *444 A444 44 RACT**



228 #3444 3 *9-=-3.

4.2 *^444 VOCs *4

1991* ll€ *«@ *^344^47} VOCs *^4^* 4& 

4* 4*4* 434* 4*4 3, *=W34**4(EU)44* 1994

* 4*4 #5} ^ #4444^! M4* vocs 4*444

#4 EU^#* M44 *3*44 VOCS 4*4* 4*4 7l 44

34* 43 oicf. xi*4^ ^ **4*4 tfl#. *4* 1996* l^

<5. 0]-II-12>44 ;y_* 44 *4 4**"] 4 ****4 

44 ^-§-5)31 2%o_4 7]e^ti]^ <5. #n-13>4lA^4 ^-o] 4^7] 

4* *344 3*3# #32 44- 3* 47>15. ^34 V0Cs4

44444- 4444 4#* VOCS tilled 444 44 3^4-31 si

44, 4714A-14 3*4- 4"44 44444- *4*3x1- 44.

4.2.1 3*4 471144

444- 19904 4144 #333114 vocsl- 471*4**3 44 
44 4444 42:4-444 #4#4 vocs4 44 1992444 *4

* 444-31 44. 4 4^4 if47l#4 <3 [3]-n-i4>4 to4, 4
4444- #34* *44*34 43* 4^33. to $14-

4.2.2 444 ifxil44

444 44444 4*34 44* 44 1986\4 4713W443 

(TA-Luft regulation)* 4344, VOCs* #43 444 44 ##4 
31, 44 *4444 44*3444* *444 *44 434 44 
vocs* Ai| 7H* €-4^3 4*4 *4* 43 si4.

*4**2) Class I *44** 0.1 mg/m2°] 31, Class II *4 71* 
* 1 mg/m2o]4, Class HI *47]** 5 mg/m2o]4. til's4*44 %i 

4Ai4 *44** Class I, n, in 4 4 44 20, 100, 150 mg/m2 4 4. 

*4* 1993**4 4*4# 4 **434 44 *4* 4443 Si 
34, 4 #4 *4 444* **4 *444* *3 si4- <* m-n



-15>-gr VOCs-2] *4l*W 44-4)21 $14.

VOCs *44 444 *4 ^ 4 4) 229

<£. GD-II-12> EU°| VOCs ^Xi|7|E

44
44

4- 4 71 e ti] JL

4# 4
444 43 44 2.5 - 15 vol% 4-44 44*4 

44 *444
4#4 *4 44 1 - 3 vol% 44
7^44 444441- 30 vol% °)4

34
44

44-4 30 g/m*

4*444 4*
’97* 44 70
g/m2, 2002*44
30 g/m2

4*
44

3!
44
44

444 44*4

1. 443)34 4* ^ 44-S- 
44*14 *4--&4 70% o)44 
* 435 5.441 <* 4
2. *444*43* 1, 24 seal
& 44*3 2tf 95% ojAT-o)
44 4
3. 4444* *44*444- 
*44 v4%4*434- 5L* 
95% 0)44 1, 24 sealo) 444
4444443.5. 44444 4

44*4 4-S-, 
*E))o]v)4 <yjL

1. *44 44-4^14444 4 
*4* *4* *4444 *4 
4*443 4*4-** 4(4, * 
44*44* 444* 44 4 
44, 3* 4*455 *7>*4 
4*4* *43 7}*)
2. |H55]f 3*4 3* #4
44* 4*4 4(bottom loading)
444 444 *444* 43 
171)4 44444 4

**3
444**4 4V.

**3 44444 4v4 ufl* 
4* *4* 0)5. yElio]vi5. 4 
*444 4

45.: 4444**4. VOCstifl* 4 *444*44 7]*aj t)]-§- 4*. 
1997.3

®



230 #4444

<3. [3]- II -13> EU°| VOCs^X-il ^0j|7|y

44 44 I 
1996-1998

44 n
1999-2001

44 m 
2002-2004 44

44€44
€€

54#/4
&4

24544/4
&4

5.4
3.

E^nl^o^

*1#
544/4

22}
24544-/4

&4
14474

3:4
444 € # 14# 44 
€444 €44# 4^- 
s. 44 54# 4#

€4A1€4
°J3I

1.000mJ/4
±4

500m3/4
24

100m3/4 
5#

44 100mjo}S>
44 500m3 °1 *}

* #4 3? 44-5-44 4 
44 44°1 &# 43# 
t?-4 4444 44 7>#

4&: #44 4(1996). 444 4(1995)



VOCs 344 34 3 ## ^ 34 231

<S [3]-ll-14> VOCs JlStiHSSoil cHal if%i|

4i&ie ^5E)

4333 33
4#4e
(mg/m3) 4 3

S.5.42: 1 kg/8 A] # o]AV 34A>-§. A}^ 50
<y^7i ## 150 S.S.O))
3444(344333 33) 150 344 333.E}-Hlo> 44(344333 A}-§-)
-°o'Hf 3#### 5% =13 100

°J4 -°c!h^ 33333 5% =1# 150
-344333 44 i433 a}.§- 50
444 ^5444 50
4=13 3433 15% 43 434
4 ^5 tii]7>dh 50

50
£3. #35:, -MM3, #3, #443

3343 -3 4 Ml 34 1 kg/8 a] Q 4# a>3 50
-34:4-8-4 1 kg/8 A] ^ o]Aov x}-§- 20
-7]# 50

34 53 50
-8-4# ### 5% 50
371=143 Al^
--§-3] 3) 33 3 3-3 200

six^-y -#=>15.4343 3-3 125
4 -34:34 3-8- 50

-=33 °Ja 3-8- 434
=33444:4 #4 s# 3-8-4 33. 300
71# 50

#444 50
324, 4:^4 =133 50
E.5.S-35:, -£5.34:3 2=4 50 34 m"3

34£i 4 #3
60g/mj

=13
34343

32.=. 334 50

-g-4 ^ 33 50 53##7l, 3

1-^B) 344:4 34 l kg/8 A) 5 =13 a>3 50
All# =1## Ai|
=3 • #XI - a.sj-4

53 44:4 34 1 kg/8 A] 3 =13 A}3 20 33 44
35.: 3"U3 4. 1996



232 #^4## ^afls.5.

<5 [3]- II -15> VOCs°| flx-jl

cflAol
AW ^4 till#7]$(mg/m1) U)5I

yy
-g-^y^
ay-yy-y^i

zocy&y 7]$) 
100(VOCs7ie)

S51-§"^1
120

yyy °.s. 35mg/m’#y#y^sy 60
yayy 50
yy 10,000mg/m‘
yy yflyyy

iso/»g/ f yy
(35%/ £ #7] f-yy) yyyy^y yy#

yy 10,000mg/m!
yy yyyy

iso i>gi £ yy
(35%/£ #7]#yy) yyyy^y y##

yyy yyyy

1. yyiiay yy ^ yy# yyy 
y yy-i-y ?o% yyy# yas. s. 
yyy #
2. yyyyy^a# i, 2y seal# y 
yya jl## 95% yyyyy y
3. yyyy# #y#fyy# yyy 
a^yyyyay s# 95% yyy 1, 
2y seaiy yyy #y^yy^a&
yyyyy y

yyyy yy- y 
yyyyy ys

35 g/m’yy yy 
(f^iyyyys.# 
y ^7j#y yy
#7l)

1. #yy yyyyyyyy y)#y# 
#y# #yyyy #yyyyy& y 
yyyy y(y, yyyyyy# yy 
## yy yyy, £# 7i*y °.s. 
#7i#y yyy# ^ys 7m
2. ya&y* iiyy a# #yyy
# yyy y(bottom loadmgiyy y y
yy $yyy* y± i?M yyyy 
y y

y#£ yyyy 
y yn

T#rh yy-yyy °jay y#y# 
#7]^ yyyys yyyyy y

y#y yyyy ae e#&y yy y;H#yy#y 
yy yy#

*K5.: VOCstiD*
1997.3

ir^ljyyyy# 7l<ys] tfl-1- tij-lt.



blk-ji- is lb lbs30A as# -FSi b#"b[o bis "5" o inb # 
lo --b^is #sb b#lo as lb IbSi-bH? b to?Y&%Y^-w%

is-g-lo ffy lo b"s:b ITtsir '-bioWb^ Estb lb## b#
is lb IbWbi^b #b lblk#b-a bi& as(6- bisfe# fk# 

Mkb --bis iziris -f-b^ klkb is lb ib^t/W-W-b ilbi t 
-g-kwk is lb lbs30A isb# klb&H Ik #klb-bin Ik •-bisiS'B: 
1° k"ir is tt1 lbb#bb -§-:£a^ is b b lb biv hy tofob izlkii:b"t£ 
"bin lb lo ’in to "S'# is bio tispi lb biy ffr to£ob b In -§"#£0 

^o>kb:"b rSlb-f-lRPo^ ^-ts irtsPoi: lb#b ‘IT
bln Ibb# is lb lb#a^b #-b ba?ra -bb##k #lk

bbR> -gb --bft ioU^-k i^biz* #-§-bb# b b& 

to k b-bbbinas-S: lb kb ("& -§" In b h lb ‘-g'ln-ir^ ‘-§-Inirbi-g-ln 
iy^#lk bisb bis^e -s-b #s>b -irb ##-b #b#b-§-ls# 
an bs30A is lb lbbiYisi?-y-tY iz-i-k asb b lo# bb#

b-S- £Hkk

to Ik-^SDOA ft lb l(o S>ftftft-o~ ty m

"-bio irisiz *lki& -b-b lb 

b"B"kk kbb-Svg-an S30A lb-S’ klYTlk 'klY-bba-b ‘kb#-& 

'&lY&b ^-is»an P-S30A aYlblkinbkPnb -b ^"Hbir --bi% 7T 

is "S-"5|P %k -Rlk-tir #lo "bin Ib-fe-bbft Ip Ik in bb-fn b "b 'IT# 

bio bbbk lbibSib"ffbib lo-^^ik-it %lb lbs30A -B-R-R)

-feftlk# bs30A b#R, £'P

ZZZ Ik in: i:# b km- blkb to Ik-tir S30A



234 #34]#4 14*5

181 4H4 44* 4^141 *4484-

1. S3^|5] q# ^9\ ##

Siegel(1979), Gollop & Robert(1983), Gray(1987) *1 44#* 41

447> 7} 8 44 4*1 4*4* °114 58*4*44

** #7}ll5, 1*5541 4*5* 444 444 442. 44 

4- 4 58**4 44 444 4*1 444 4if44* 4444 

4, 481 5*18 44* 414 4444 4°14- 4 5 44 41 

444 4414 444 44 141 44* &444 144144

14*5. 1*442 484-5) 5E4 Robinson(1995)* 41*45 4

4 4**4547}- 4445 4* *4 481 14* *7}4 5** 

*4 *442 484.4

44, 44 45155 Evans(1978)* 41*47} 14 44155

* 4 7144 444**44 244 -E 14* *4 #54, 141 

55 4*41 1 41* 414* 4*7)}** *144 111 *4

* 7}4*4* *1* 4 7} o}7}5 484- 2* 41*47} 114* 

4 *7}5 444 1114 *4 11* *445 414 24* 4

* 44 *4* 15*2 484.5)

411 *145 **42 #1*44 4**44 14155 48 3 4 5

3) Siegel* 414*5 1965-19734414 4* 111144 44 0.5 

%p44414. Gollop & Robert* 4*142*45 1973-1979*4 

41*11841 0.59%p 44444. Gray* 41 1 4111*45 

1973-197814 0.44%P 444142 *1484.
4) James C. Robinson, The Impact of Environmental and Occupational 

Health Regulation on Productivity Growth in U.S. Manufacturing. 
The Yale Journal on Regulation. Vol. 12. 1995. pp. 346-387.

5) Evans. Michael, Testimony before the Congressional Joint Economic 
Committee, Special Study on Economic Change: Hearings Before the 
Joint Economic Committee. Congress of the United States. Part 2, 
U.S. Government Printing Office. Washington. 1978, pp. 596-615.
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44 #4 &#* o!34# #3°)1* °14°1 &# 335 534. 4

44 471445. 7]<yo)]7)1 33 #7)17)- 44 ^fl # 337M1 41 &H 

4# 4-°13 344# 4441jl 44. 33 #7114 4*7144 3t)1Jl4

* 444 44# #44 Jaffe(1995)* 44 #7)171- #7)1*44 44
4 44##4 414# #454 444# 4-44444 *43 4

46 7>, Porter(1995)* 33#tM 444711 4*^44 #4# 4##4

54 444 3#4# 711444 4444# 4444 44445 ^ 
44# #7M444 *4434# 444 #44 #### 33#t11 

4 4^4 44 4&H 4°H14 4#444 3 * 34- Jaffa# 44 

#7)1* % 4^5 4444 44- # 33 #41* 7144 43

##4 #7>44 7)14# *44-454 4447)1 444 4 #44# 

*4, 4# 434 434 #7}## #4444# 444- 4# 43 

#7)1* 711443-44 4=94 #4333# 444#44 843 

444. 44 Porter* 43#47}- 33#4143 43# #4443. 

*344. 3* 53# 433#4 y]&#* 4*44 *3#3 444

3 43#7)1* 4Jl#4 3"til35# 7)134# 7l*# 71-343 44

4 444 43#4* 334 43&#4# 7)13444 444 #7> 

4 44454# #sn 4**13# #34343 *4334- 443

* 3*414# 43#44 3433 54# *5 *4444 43# 

t)1* 333 4444 #4 54* 43 335 4434

6) Jaffe. Adam B.. Steven R. Peterson, and Paul R. Portney. 
"Environmental Regulation and the Competitiveness of U.S. 
Manufacturing: What Does the Evidence Tell Us?". Journal 
of Economic Literature. Vol 113. 1995. pp. 132-163.

7) Michael E. Porter and Claas van der Linde. "Toward a New 
Conception of the Environment-Competitiveness Relationship. 
Journal of Economic Perspectives. Vol 9. No. 4. Fall 1995. pp. 
97-118. •
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2. #°.421a (Accounting Method) oj|

^s-^i- yw °i-§-*}- ^yy-yy y
4. ?m ^4^2] #y^Hr
JUtt y ^Hr^ ^ (Accounting Model: Growth Accounting Model; a^ X)-y

7llS^)ol ysyyy ^0^2] 7pM
°)1 ^2)-* Z} ^44.dh2) ?M^g. #4^21
S°1 Zr6)# #4.^<2^# 711 f ^T^:2l y
4^711* uovy 44.

#^9fyl7l- 7iyoll yAlfe 2.e s) = ^ ^ W S.71 ^Sl)A^ ^Efl 
yy yy^Wyy %4.#y-. "SHy £ #9-41yyy.o^y-y 
7iiyo_s ^-M^s.^21 y^fy-§-% yyyy A§y.Aj ^ 

i^i ^45. y^yy* ^^-yy-.

2.1. #_GUL^<H§y 7Hy

^y#y i^i y##& y#y& %4*
4EMie y&ymi, tm°5. ^y#4 4# y*#y yi:^ 3 

21 €4. ^e^y-21 #7}&yy- =.*> ^y Alitf y^A^T-y y
yy #y& ^y-yyy, ^y#4 y##y yyy# &-&
^45. y^7>y yyy y^y ^.y # y yy-. s# ^

^y# y y##y y y 7>y yy yyyy y% ^s.» 
y^yn. yy-. ^7>y y-##y y#7} ^y#y y#w 
# y, % y^y-yy y##y y# yy%y.

yy^^y^y- t yy-. y

8) Gray. W. B., "The Cost of Regulation: OSHA. ERA and the 
Productivity Slowdown." American Economic Review. Vol. 77, 
No. 5. Dec. 1987, pp. 998-1006.
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VOCs -g-4 15 #4 4^1 239

dlnA, dlnY, Zl ^ x dlnKt 0 dlnL, ,.N
~dT = ~di—(1-Si)_^—5T W

H14 °]-E-4—5L 4(5)7]- 444 a] ^(continuous time)0] 4 s}_5. -^t)] 
4&#4 44:4 A]^(discrete time)^4# a.o]j7 oi7] 0)1^4 
4°H 3]f#7]o]] -§-°]44 &4. ^.ti]^E(i936)-gr t4 t+12] 4 a] ^
3M 4* 7j-^A]S. °]M4 44:4 A]^o] #7}## #4
't t &tt ao^-ir 4(6)4 44:4 a]^°4 444 #.8.^
A>Ajo] ^71-ir-S- 444-

ln-^1 = ln^1-(l-Si)ln-^1-Slln-^1 (6)

ti- o- _ ^L./+■?/■■<+1
^L= 2

2.2. 2.^4 44

4:4 (TFP, Total Factor Productivity) 4 ^-7}-§r, r tt 4(5)4 
(6)* °1 -g-44 4# 4 44- 44 424] 4%- 
2] 7]#^#, 444^4444^ 7]S. 7WH 7]#^#* 244 
-*34:4^1- 4-§-44. °1 ^34-44^4 44-4 444* 44944=
s. 44 4# 4*44 4 s] 4(5)4 (6)4- 4^] 44 4~§-4 4(7), 
(8)4 44.

r = cfy - 2 Si dx, (7)

i = K(44). L(Vc^), E(444)

r,= (logF,-logF<-,)- 21["2"( Slt+ S,) • (log Xit- log 7f,-,-,)] (8)



240 SH4*#

s,* **J3-:£: i°fl 4 * 7]^-o] 4" 7] °i"* *** 4"

4-44, dy&c dx.M 44 ?4 x,s\ *7}** 4-4*4- 44 4(7)

* 4444 444 4444 4(8)4 4444 ^**7}*44 4* 
4-n-irS. 7}#4 4 44-S-dh4 **#7}** 4444 #^444 
*7}** 4** 4444 444 4444

44 4(7)4 4(8)4 4s. 44 444 7H** 4444 *4* 4
4* 4* #^444^7>i-ir 444 444 4 4444^ 4(8)
* 7>-g-44 #^****7}** 4*444-

*44 4*€ 444*4 4*.4-8-, ^*4*, 44444, o.z\zl 

vocs *44 44 .2.* *4 *44-8-4 *4*44, *_9_d:***#
7>** *44 444 4**4 *<3**34 *4*7^1 ^*44- #4

44*4 444 *4*5-, 444444 4*4 *4*4 **44 
1982**4 1996*444 ***7}g.# #4) *M4- 7}^-4** * 
7>7>4444 4**44* *44 *44, ^*4** 4**44, 
4444** *&4(4**)4 *44* *4 *444- vocs *4 
**4** *<3**34 *4*7>44^44 4 *W*^ 4 71 *4-4 
*44* *4^**44*4 *4*7>4**** 4A& **4* 

4-. 1982**E1 1991**4* 44* ^.**44*4** *4*4 
4*4 1992**4 1996**44 V0Cs4 4* -2-4*44*4 44- 
^*4* 7>**4 *4*44- 7^4*, 2n*4*, 4444* 214 
jl vocs *4*** 4* ^**44** a* 4* ** ***4 
*2ls. *4 *4*4*471 **4 4*4 *44* 4** 4* * 
4*** 7>*s>*4-. 4- 444 *^* <& E]-m-i>4 **55.4--



vocs -g-4 ^ 4=4 44 241

<S m-lll-1> @^g

(44 %)
44

TFPG
1.18

(3.661)

PAG
5.70

(3.548) "§-3)14*1 ^44-§-4 #^4til-§-44ir

SK
47.4

(8.436) 4^444 #4444^4#

SL
11.6

(1.722) -§-4 #^4til-§-44ir

SE
35.3

(1.006) °)144ul-§-4 #^44-§-3 4-1-

4: ( )-8r 144

vocsa] ^7} ^-fi-WAT-tys] #^.^<4-^4 4*]^ 3l4«- ^

2.^1-i- <4(9)-(12)4 £°1 ^44^4

MODEL 1

TFPG = a0 + CiPAC (9)

MODEL 2 .

TFPG = 50 + St PAG + d2 SK (1°)

MODEL 3

TFPG =7o+ 7i PAG + 72 S* + 73 SL (11)

MODEL 4

TFPG = Vo + Vi PAG + a<2 5a- + Vz Sl + ^4 •$£ (14

73MM0"4% #



242 444*4 44*3

MODEL 1* PAC, MODEL 2* PAG4 SK, MODEL 3# PAG, SK, 

SL, 545 MODEL 4* PAC, SK, SL, Sg# 44 ###*3 A}*# 

*#4°14. 4*44*#°1 4# ##3dz* 444^-5. A>-g-s>^4 

4 44 *55#*#*7}#oii 45711 444 * &555 PAG ©14 

oil 4-&, 5# 545 0)1 vi44 ###4*4*## 4413 ###* 

oil 5444 4 MODEL# 4H.4S4.

3.3. 3#4 *# 4 #444

*#454*'S(GLS: Generalized Least Squares)# °1** 54 4 5

444# <5 [3]-m-2>oil 4444 44- #444 *44*4 *#* 

4*4**4 PAC4 4#* *43* MODEL H## o'1=-0.6739, 

MODEL 2# 6, =-1.8330, MODEL 3# Zl=-2.2353, 545 MODEL 4

# ^,=-2.25885. 5# 4*1)4 #4444 #4 4# 4

55. 444:4. 4# VOCsoll 4# #417} *35#*#*7}#oll # 

4 %4* 4*4 4# 44*4. * #444 #44*4 #7}* # 
4*4 5444 SZ445 *7}## #4^44.

<5 [sj-in-2>oii4 # 4 oi^ol *#3#4 4**4 ^7>1*# 

R24 514 *444 #44 t&5 *44 455 44*4. 4*4 # 

7114 *4*4 5#4 4*5# 5444 model 4# <4#sm *4

* *4* 444-

MODEL 4# #41455 #454, VOCsoll rfl* 4**44 43.

4 pac4 4*7} -2.25885 44 #^3*4*44 *444 #44* 

°1 444* 4*4 14#5 #7}# 4 #55^*4 *7}#4 

2.2588445 #54* 455 7)1*4 &4- 5* s£4 S£4 *44

5 44 -1.9785, -0.23785 44 4 44#* 5*4*4 4444* 

4**4 *7}7> #55###4 #4 54* *%4. 44455 4



VOCs iMM ^4^ 54 ^ #5 54 243

S] f44#5 M <+45471 ^^1 444544- ic-f-ai.§., ofl 

M-^l«l-S- 54 445 ^7>7j- 3# ^^5^2] #7]-54 7J.^a] 
^45 54 44 #4.

<s m-m-2> ^§34

3^ 5# PAC Sk Sl Se R-

MODEL 1
0.0502 

(3.3523) ‘
-0.6739

(-2.9876)'
0.4266

MODEL 2
-0.1275

(-1.3508)
-1.8331

(-2.8531)*
0.5142

(1.9031)"
0.5686

MODEL 3
-0.1193

(-1.4495)
-2.2353

(-3.7832)*
0.7904

(2.9388)'
-0.9983

(-2.1212)"
0.7025

MODEL 4
0.1230

(0.5759)
-2.2588

(-3.9149)'
0.7000
(2.567)*

-1.9785
(-2.1434)"

-0.2378
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i-2i 43 3.711- SH^-cf. 44 MODEL 421 45 45^:4
-2.2588°13 £5TO4 5.70433 4 #5 4# 45 -12.884 5)3 
44-71 VOCs 44^. oisfl 45#%^471 561144 54454 4 
44 #71-^1 44 1982444 19964421 44-1-4- 454-2-5. 12.88 
4teS4^4# 533<g44#7)-54 #35145 41 4 5 4 
4- 4# 45554 ulsfl 4447]- 34 45 4-8- 44 444 4 
44 454 56H4#4 454-444445 44 4#2] 4-345 
71-8-4584c 44 ^44444 -8-44-8-4 44 44455 7>-8- 
$45 44 71444.9) 4-8-444421 4W 533$54#7j-5 
4 1.184 $m$333 561144 444521 4454 #71-5454



24
4

J|J °lm
To P
w drjiU ija)
w w
ml„, dp

IN
tip
oT
d°
y
t°
k4
'itio

o"J
w
IN
y 
w
55°
rpJ

* *

ft
o'pm ToJ"5"

?
7? o|
<J dk ^

To
n-
mlm

W

ml Jp 
o| dr

w
rp

d[ # #

Jp
tip rh 
_ Vo
W T|J

lH ft

ft

3;n%W
TT
In0
■go
°4
*
W
If
u
o
>

"5"
g-J
<K|r
o"J
dr
r\
*
dr

M
To"
75"
M

ft
P
%
dr
JP
"R"
rp
d°
*
op
dp
dr
'K

TT
ft
v

o"J
ft
P
Tv*
7s°
*
TT
d°
ft

w '5"
dP K

ft
5T ft
d° P
B P
w op
Jp
it

dr
ml

gm ol
ToJ W

IN75"
Q

ft ft

dr
ft ft
tin w

y p P
< cp w>
t°
dm

ft mini
ft ft

mini w JP
dr rp JPdp dr
<4 W dJ
P

ft p
d° up mini
ft dr

rp 'M
ft

y 5T
ft ft op

w

'1+
P

UK

K

JP
’K
P

w ft 
^ T
ToJ U|lU

w w
V
30 U

W K 
m To; 

K
> ™i

-K
t

<

°4 ^* $

? %
$ tf X

<J & dr
3oT 7i\ v

T$T W d"1 
°P ft
* w

E ? »

K
ft

ft
rp
d°
W

ft rP
T
To"■Kh

JP ft ml 
rP oJ u|id
^ ^ g
ft ft 

■M JP

ttN
-<
k4
ft
o|n)
op

*N
lil°
oT
d°
ft
ft
<4

JP
o

To
dn)
°P
o|(D

ft
ft
ojo
w

ft
w
IN

5T T3°
ft P4
I X

Si ft
~ JP

To 
ft 
ft
ft

yp
V
3
On

7s JP

s t
11 

tul ,|<l0
°1 o’ 
dT op 
W ft
ft ft 
ft ^

* I
rp
P
up
ft
IN

dr W
mini r ° 
ft ft 
■H ft
or % 

°l° P
w S
* V

w
; »J 

ml
<4 ?r 
aj rp
4ip a 

o >

p ft 
ml 79" 
o j
uH ^ 
ml «L 
ft 0
5 *
(N

P o» 
P <P

dr w
0~ ft?=
ft

IN
Klo

tul 4P jp IN 

w 4“
Ip) ojni 
W ft

K
In
^ni
T

dr
ml
of
ft

dp
■pJ0000
(QCN
ON
CO

NO

dr
ft

ft JP 
W ft^ 5
IN ft

PUlo
ft
IN

ToJ
H4
dr

dr

& $
+ KP 
W ^ 
4 <J 
ft ft 
ft <4oj
■k *
ft up

JP
To 
TT 
°nl W
ft i"J

s
gm W 

T5J ftft, rtf?s
ml til0
o| V1
w w
nip rlo

IN
nT
Op

dr
#1
ft

TT ft
rp fcH
7T0 mi
ft ft 

W ^
rp 0 

Pft
ft

nT
ft o|m

op 
J|J TP

ft ft

ft ft
ft T
^ S 

jp j 5

s ^ %
g ^ dp
O n>| w |
5)



VOCs MM Ml 4 #4 4 Ml 245

4 4 #45 &54, #^5344"7l#5 2l2j0J M5 44 4#
#7}- 5] 7] ^5 ojcf. o]a]«3- #Jg-oll4 V0Cs4 4% ##4# ##
# MM 55 #@1)44 ^44## ^7M1M 4" #4 4 #4 141 
#445 # t 44-

# 55444 4-g-g. 44#44# ##M5^55 4 4 #55 

4 &#4=1 ^444 Ms. 44 554 4454* #44# 44 
4 fMM* 445 °%4 454 444 4M434 M# ##4 

7l 447-1# 53415 44431 4#43 534*4-54 #44 
34M53-8: 4*4 4-4-7144 44M14 44 4414 444 
#2.44. 44 #41 SW^lll 44 444 444 ^-4* 44 cf 
44 #4 441# # 4 44. 0M, 444 #4# 44 4444 4
5.4 *34 # 4 4## ##-#1:54544 4 #4 42.44- # 
5flSr #554*44 44# 444 4 3* 1*4 4444- 41
# #4 44-71144#, 5#3 #(labor quality), 444*4^1# *4

441*5 471-444, #554*4# #4 441# #44 4 3# 
444-
# 444444 vocs MM @114-4-44 4442.5. #4 54-# 

44* 42.5 5444431 @H4 444555 44444 #44 
#45# # 4 §14- 442.5# #44455 #444 4444- 
544# #444# 5445# 44 4# 4 4 44 4**4 4 
34- 444 vocs4 44 Ml5 @114444 #414 441* #44 
4 5 5#tifle# #4 4 4# e#43 444 54# 4#44= 4 
4- # 4#4444 4 444 vocs M4 4@H 4#4 4# 44
# 54 #4#55 #545 44@114 4 444-

3M5 1*44 ## #44444 444 #544- @11 #^4 %
# 444# Mill# #4 44*4 4#4471144 44455 
*## * 3* M#4# 54444 44- #7144 ##44 4 
4# 5444 4# 4444 Ml#4444 44 444 ##45
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5. #4444 4-S-# 4" Si# 444 4-4 4 £7} #^44-.

#45. 4###444 4 4^4 ^ vocsofl 4# 4*4 ^4

* 444-44: *4. 4-4-7] vocsa] 4## #^4 *s*44 *
47} 4-4 ###444 *# 4^444 44 4# 4**444* 5. 

444 44. 4# 444* 444444 7^4 441H1 4# 4 

#*444* 4444 44- 4#*4] 44^4 BACT(Best

Available Control Technology: 2| nl 4-§-7}*4] 4 7] #), MACT(Macximum 

Availble Control Technology: 444*7}*447]#) #4 Si's # Si4-

445. 4-444 4^444 4# 4*444444 4444 = 7} 

444 4-4. iso 140004 4^4 4% M^444# ##44 4 
4, 44*4-44 #^4^7}* 44 ^4 4 4*#4* 44#44
# 444-.

445. 45* #44* 444 44- 4444 7% 44 1-2.4-4. 
vocs 44444 *-8.* 4* #44 4^-5. 4442.5 44 4# 
4* 4 444 t^4 4-*4 ,2_*44-. ###4*# # 4^## 

4 * 44-44 vocs #44#4 ?m* 4% 4# 4* 4#-*4 

4 4#44 444 Si4°> * 444-.
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7ie4. rVOCs 4# 4 #444 444 4^4 4? 44j. 4441 

4#4. 1997

7J44, "#44414 44 774444 44 4#j, 444114-l7l 
444. 1997

7J#5.. “444471441- 444 4444", 4444444. "4444 

4 22 (4 53.) j

4444. "44-^44424^. 1990-1996.

444. “44 4^44 44 447744 443:4 44-444 UA 22 

#2-l- #125.", "144474. 4454 435.. 1997.

_______ “44 4244^44 447744 44442-4444 4# #4

4". "71444444j. 454 423:. 1996.

44#. “VOCsl-44 44 444 44". 4441-442. 1998.5

#44. “447744 444444 4444". 4444 4477442 4 

^44 44W4. 444-1442. 44411444. 1997.11.

444. “V0C4444 44". 4441-442. 1998.5.

44# #. “#4712 4#4 444 44 2447L( I )-44# 444#
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44* *. “-B-47}^ 4*^ 4AJ4 44 ^AMf(n)-47]e 4ti444- 

7] 44* 4W 434 44 2:44*”, 4444444. 1996.

-#-44. "4**^) 44^.1997.

44444. r444 *34J4, 1997.

444 4. “VOC 4*44 4*4 44 4 444* 4*", 444*4 

4. 1996

444. "44 44-2,41-4 *44 44 44 4*44 44". 4*44 
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_______. ‘‘*44 VOC *4 *4 4 44 4*44”. 44444*4, 4

4444*^.(453.)

444. -2_*4. "4*44*444 44*4* 44* 44 444 44 

44”. 4444-^714*4. 1997.12.

44*. r44ti-M^ 1997.
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Economic Committee, Special Study on Economic Change:
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[15.113-1] HH#2jxi|.yx|A|^ ^m\ ai- 2|# #
(%ii64zag)

**(^#) tifllll 7] *

l. 4*43)
%

4*41
7>. 3151*

(1) 3)5*1 *1 l5-l*7](*7)l*7]* 3)4

14- 44 44) • 14 4411 • ?g 14 * «„ 1 ufl
4? 414*7]#1*H **7}*4oj o}*

444 444 41 444 ¥*4** *23 
1442, 4* l*-3*44 4 44
(2) 4144 44 1444 43)1 4*4 444 
1*4* #4 *17)1- 4*4 441*7)441 
14 4#*s* *14a., o)l 7)1444 44.
(3) 4)244 44 *114- ***17} 4)7)11
*1144^44 *14* 1**7}* *#*5
444 114* 431 *4 42* 14 * 414, 
***£7} lO.oooppnH 4(444414 4 444
* 41 44444 1*4 4** 3)444)4 
1*4* 154444 *4444 44- 44, * 
144 *43. 444 13] 3)5*14 7}**1 
7} *7}4442 sgl 1-51 A}?} 414* 1 
*4* 2 141 414 * 44-
(4) 4*7)1 4 41l7]#4ila) **1 414 
7] 44 7}531 * *411* *1444 44
(5) 7)114 *34 H44* *1, 344s =# 
1, D}7fl s* 4**3* *1444 44
(6) 141133]#) 11* I37g#)13] 114* 
4*1*7141*1* 3]Bins. 0)14?) 44 

4 #4 44 ufl414 5* 13)4 4*53*
* 3] 44 4 44
(7) 3)613] 41 44114- tig ns.* HI 
*7)11*1* 4)7)123 ^ *5 4 SH *1 
*23 7g3)*A)7]7)4 1 Bills. o)ltH 1 
41 * Si* *53 13)5)0)0): 14.
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**(£*) till #41 7] *

(8) 141 444 *
¥* 4*1 ¥°J*4(Water Seal Control)* *4
444 14-
(9) #ll*5(Innction Box)44 §7fl* *444 
4 £71) §1 44^4(Open Vent Pipe)* *444 
4 44, £711* &44 5*4* 44431* 4 
4 4444 £44 431 £7V\ 4*444 £ 
44 1*5 444 *Afl7]- *44£ 15£44H 
4* 21*444 14-
(10) *H*5(Junction Box)4 4 4*44*55 
444* 4**(Sewer Line)* 44*55 4* 
444* 4444, *-#4) *4 114* £* 
4* 15* 444 5*144 44-
(11) 4***44-*-*** 4#4* 4*444 
4 **** 445£**4!£*M4 *44* 
1**7>* ***5 4*55 4***444# 
** 80%4*4 Si-s. £4-7)141 * £* * 
*4*44 **£7H* *4-**444 44-
(12) 41*44*4 ***e)^4 311*411 
#1* ^#4* 4#ga* **4*44 ¥* 
£7H* *4-*£444 44, **£711 * 141 
4*4* £71)4 *4*144 aH4 **44 
£-*4 4#**444#** *4-444 * £
* 41# 14444 7)141- * £* 4441
* 14-*£444 14-

4- 4*41

4*4 Hi 414* 41* 14-*£444 
14-
(1) 4***4*(Intemal floating roof)! x\*41
4 £*
(7» 4**14** 41*71 4*4 £4*1 
4 ¥4 £44 4 £44 14(154 £44 
1*1 1** £*)-

(4) 4*£5tH!4 **4*4 *1 7}*4-4 
4* 4* 141*4*4 #4* 1*44 14
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##(!#) 31*44 7] e

1) #!4 4#!4 4 °|# # !#44(Foam
Seal) £* -8-xll !#44, 4!, !#44
* 44^as] 4!4 #-8-4* 4-4 4 #314 
44 4#44 %M4 !4-

2) 4# !#44
44-8-4 !!4 31# 4-8-444 7]-*4-b] 

444 *!-§- 4-44 4-7] 44-4 27]]4 fAi 
44^2- 444 4*455. 43]! 4 !5#
4-44 4:4-.

3) 4 9! 4 #S!*44 (Mechanical Seal)

4) 4-§^7] t4 !#4#* 3144-51, #44 
*31 444* 4 7U^44 4# #* 45! 4 
44 44! * 45# 431444 44, 4 ;Hf 
#4 4*3]* @7H* 41444 4* #4 4* 
3144-ji* 44 -F4 44 43145# 444
44.

4) 4#%7]iH% 7^4 44444 44, 4 
4444 45! 44 4 44 #4# 4#4 4 
44 #4 %l* 4)1- 3144 4# *31* 44 
!4! 431444 44.

4) !44** 7^314 44444 44, #4 
444 44 44444 444 #44-5 !44 
4-8-71-4 1.2.43]!- 145# 44444 44-.

(2) 4 -¥-#44 #(External floating roof) 4 44^1
44 4#

(7]-) 4 ##44## #€-4 (Pontoon tape) 4 7] 4 
4*4*4 !7]] (Double deck tape cover) #5°] 4
°> 44-

(4) 44-8-7] 444 #44#4 4! 7j-4*a]
3]# 4# 43144* 44444 !4
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##(^*) 4 #4* 7] e

(4) #*4** &7l$444 44*7]7} 44 

4 tiM 7]]^4 * 4* 44452* 44" 443 

44 4 £M4 44-

(4) 4*44f4 ^444* 44452, **4 
*4 *44* 4 711*44 44 ** 43^ 4 
44 444 4 $15=4 *444 *##5# 44 
4 44, 4 711*44 *44* SM* *444 
4444 4* 4144:2* *¥ #4 Si4 *44 
5* 444 44.

(4) 7j-4%7l** 7}5*# *4444 44, 
4*4 444 &44 4*4444 ¥4 4* 4
* 444 4* *4* 4* *44 *4444 
44-

(3) 71^4 52*4*4(Fixed roof) 4*4*4 *
* 4** *714*** *44** *444 4 
4*0.5. 4* 4*44 2*3* 444 44.

4- #44*

1) *44** 4**4(Bottom Loading) *44 

4*4 #55 444 44, 4* *4**4 4 

*44 °Wt 44M4 **5# 4*4 444

* 4444-
(2) 4*7} &* **4*r 4*5, #*5 *55 
*4 #444 4*4 4** *44*** ** 
*44 44*444 £4 *4 **55 44# 
55 *447)1 44444= 44.
(3) 4 244 *44 44 4*444* * 5* 
4*4 44#** 95%4*444 44
(4) #44 3** 4* *44* #5471*4
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2-4*5
7>. 4*4* 4i# #**4 % #*444* 45<y* 4*4 

* 4#4 4*4.

4- #44* 4i# #**4 * #*444* 45<y* 4*4 
* 4#4 4*4.
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a] 14 #5] 5. 144 14 ^]5#H 7}##a]

7} #7}4442 44 A] . 5A]A}7} 114# 1

#4# 2 711# 144 t 14

(4) l#7l# 444#7]44441 ### 444

7] 44 7}5TJ] # #144* 44441 44

(5) 7)144 154 444# *4, 5415 54 
4, 4-7)1 5# 4*15* 4444°]: 44

(6) lA}#is.5H#]Aj.o]]^ 1^11 A] ahi #14*

444-8-7144*4* 444*5 4*44 14

4 #4 44 “A 444 5# 1414 all *45* 

*4441 44-

(7) 4644 44 at]#144 ^fl#45# 444* 

7]44*1* 44*55 ^#14 14 *1*5

5 7)14*4444 44445 4*44 444

# 1# #55 14441 44-

(8) 45*44 141 4-4-4 an*14oil* * *

# 4*4 *114(Water Seal Control)* 144 

41 44-

’ ■',&



258 #3 4] #4 14*5.

#*(##) 4#7ll 7i e

(9) *3# ^(Junction Box) 4# g4* 14# 
714 §7fi # 47l44(0pen Vent Pipe)4 444
4°> 44, #7))*- s44 ^-*4* 444514 
44 4444 %M°> 4^ 47117) 444714 
4;H4 #*#: 4°14 #47} #4## 15%) 4
44 4* #-**4 <4 44-
(10) *## #2:(Junction Box) 4 4 44444-9
3. 444# #**(Sewer Line)# 44*^3 7fl
4444# 4444, #-#4 #4 #44# 4 
#4# 15# 444 **#44= #4.
(ID ##1*4###1* 4#4# 4#44# 
4 #*## 47l5L#**4**#44 #44# 
4*1-7}# ***3 4 ##5. 4 #4*4### 
## 80%4#4 3:#5. 44-471# * ## * 
*4*44 **#7H# #4-**#44 ##-
(12) 4*44## *t*45# ##**7l##
### 4*## 7-1*43.# #*4*4# 1* 
#7111- 14-*4#44 #4, 1#
# 4*4# #7fl# *4**## 7H4 #44 
71 #*g ##7j*7l##*3# ##-#4# * 
Si# 4#* 14#7l# 44# * 4# 444 
1* l#-#4#44 ##•

4- 4*4 1

#*# Ml 4### 41# l#-*4#44 
##.

(1) 4 ***"71 *(Intemal floating roof) 4 7)* a] #
# 4*

(7}) 4**14** 4*#7l 4*4 44*# 
4 ¥4 #71# 4 0)0)0]: 14(334 44#
1*# 1-2.# a#).

(#) 71*4344# **4*4 *3 7}##z)
4# #* #4*4*# ##«- #*4# ##.



VOCs #4] a] f4]l #1 ^ #4 #4] 259

55(15) #54! 7i e

1) 51# 1##4 e) # 1554(Foain
Seal) £5 54 54^ 1554, #1, 1554 
5 44!aa] #!# 5545 A>o]o^ 53]# 5
5 ^#5]4 °|o]o> %c}..

2) 45 1544
4454 *1=14 #5 55454 7].ff2] 

#44 5#5 #44 #7] #44 271]a] #0.3. 
44131 #44 45453. 14! 5 4^5 4
44 1#

3) 4 9%4 551544 (Mechanical Seal)

4) 45545# !#45* 44431, 5445 
4 1445 4 7)1554 #5 #5 454 44 
4 444 5 45# 44444 44, 4 7}j55 
a] 4444 g7]j* 4444 4# #4 4* 4 
4#3i5 44 #4 44 4445# 444 4
4.

4) 45-#455 7}5914 44444 44, 5 
44-g-4 454 44 4 14 #44 454 4 
44 #4 15 4* 45 545 44 4
44 44444= %#.

4) 44455 7^314 44444 44, 44 
444 44 44444 144 4445 44# 
4-44-4 15441 145# 14 #4 4 %#•

(2) a]##5#4(Extemal floating roof)! 4441 
4 44

(7f) a] 4414 45 544 (Pontoon tape) °] 4# 
4 5451 17]] (Double deck tape cover) 45°]4
4 1#.

(4) 4154 44# 41454 #4 7}4#s]
45 45 1#44* 14444 ##•

1 *i<



'b5b lb 5 k b 
kbk 5%7tk 5lkbb5b b lkb5b silk bkb# b

75 k%
'b#b lb5k b 

kbk 5%7lk 5lk4sb5b b lkb5b 3:1 Ik b kb k 'k

'bis
kkbkb #bkkb IM-fek-o b#b b 
bbkk7b 5lbil5 5b *b7 kb# (t7) 

bis 4°kkbk%£6 5*7 kk 5b k 
4z7 5 bkkk5b bb Ibb# tobz Ik (e) 

'bb bkbkk Ikbkb 77 
kkb 77[lib 55 4?7 bkb5ktk bib5 
k# 5*bbk5 bbb b5b lb kb# k5 
775 755 '7b k 5k k 5 57 bR>b fe)

bBhb 5
kbb lb bk k755 bkbb bhb bbb 
k lb bbb b 5 b ‘kb 4° kb 775 bbb 
lb kb (Suipecq mouog)-(a{5:5b 5 bbb# 0)

bkb# b

bb 4° kb #7# kb# Hr bb 775k 
k kbbb *bkkb b#bbk5 bbb 5 
k tobbbk (J00J P3xii)k5kb7 to 5k (e)

bb
kkkkb bbb bb 5lb5 5b bblk # 
k *% k5 Ibkkkbk bk-% kiok k5k 
‘kb 4°kbbb kik7b 55kb5k (b)

'bb 4° kb #7 
tsikb k% k5 bb 57b b Ik #(tn [o55b 
kb kb 5 Ik 5b b55k 4z ‘kb 4o
kb 57 k#* kfclkb 57% 5 bkb lb Ha 
4° k5fc° 5# 5b to55k b 5bbb lb5 
kb5 ‘7bblk *5 kbk b5kb5k (b)

'bb 4°kio b Ibk"* 
Ikk bb 57b bIk 1> b k#k kk bk 
b kkbbk bkk* k? 55kb5 (b)

5 k bk#k (5b)55

555 b bivlb kb 09 Z



VOCs ^4 4 #4* *# ^ 4* #4 261

9-eca#) tifl#Ap4 7] e

3.*7l-g-4|
Si 44* 4 
3#

7>. a1]3aM
4134** 4**41 Si 4 *#441*413## Til 
34# 71*41 4#4.

4- 4*^

(1) 4*4#* y49-^44 4 44, #7]## #
4 till *4* ##**7l#4##* '8-44^-i- 4
4-4444 47]5,4 4## 44444 44
(2) 444 4***4#4##* 44
*###33 44=444 44-

4. 4--S-441
3#

7K 3*4

(1) 444444, 4 41°J*3(Main Booth)4 44
4* 41-4 44.
(7» 4e4!4 4* 47144 444 4443. 

a>43E4 44441 4444 44435. ## 
4-
(4) 44aMs] #* voc 4*^=4 3***4
4 4 #^135.(metallic paint)# Aj-g-sj-# 4*41* 
120g/m2, .H4]35.(Solid paint)# Aj.4sj.4- 4*4 
4 60g/m2 ojsj-5. 4#34 4^4 4444 #4-

(2) =L 21 3*4 #(*34 #4- Sy-AM* 3##
4)4 **4* *3417]*# 51 4***4#4 
#4 till*# 441# * #* #-4AM* *444 
47j5.4 4## *4444 44.

4. 4*4#
4*4#* *4*41 4 4] #3 4134 4*4#
#471*4 *44.

5. *4- ?!
4% ##3
# ^]sy

7H*4-§-a1]
a}*4#

(1) *4*4| Aj-^-Aj^ojj- #3u]j7]4-4 si 4* 
**714### *-4AM# #444 445.4 4 
## 4-4444 44-
(2) 7}*44 *7]## A]~g~§- 4443, *71*4 
A>*# 4*44.

4 3*4#

(1) 4-3*4 10mXl0m°]*°l 41# *3# 3*4 

#* 4*4 *4.
(7f) 7j-#44 *7l#4 Aj-*-§- 4443, *71*

All A}## 4* 4*44.

/#
wge?



4



VOCs iMM 3414 c4 H 4-4) 263

[WS [3]-3] §} ME 4#

MMME #2] ^x|7|§

7ie
tin* A) 4

44 4 n g? 44 44=1 51 
aMSI

l. 41341 S 4144
41# 4]5A]4

7\. 4134]-§ 454 i
1) 3 = 9M 1. 41 g| 14444^ si #7]

3)144 43*1
2. 5441- 5E1 7>i^4

2) #5 l. 44441 4144- #7] 44 
44 51 #4^144 /#A|

44=1 95% @14

2. °]-5*Afl7\ 4 = 11 4ii
1 45

44=1 95% o] 4

3) #3%*. 1. 13L 41 l-ti-OllAi l#°l
§144 4

4) 444444 1. <g5.7>^A]^ SL-g-
1(4, 4'14 14H1 441 OJ 
44-3H>V44! 155. #

= ^A]A]^# A^^5|)o>
4c g-9-b 7)14)0.5. 15*11 7]

5) 14=1471 1. S7B ^ 1444443. 443:1 85%
7]4 till 7]7}A: 4444 44 44

6) =®x] 1. 47)ll#4 150%^6M5 1# 
°1 Sir 7}^ ^4

7) 4171 l. 4-44: 14\ 11544 5c 7)17)311 90%
441144 5c 5244, 41 
44 44

44

>4- 4444
M414 40m3 °14)

1) 443 a
©41143 41 l. 4# 444, 144 4a
@243 41 1. #713)1451 7)17)3:1 90% °14

-#7HM 44 5c 44=1 95%
-#44 5c 44-44 1#4
-44/114
-545

44

QMH43 41 l. 4# 444, 144 la
®4?Ma i. 44=44 44=1 95% 4 4

V
4'>
' ' :y :<>•



264 #4114-# 4##a

444444 1#

H#44
4444 4 44

### 5# 
4115#

#. 4-4 #444 l. 454144 4 22# #4si =44 4115# 90% #
4* 4# 444444554 4 4 5# ###
44 4# 4444 44 
-5444 
-##/#444
-4444

-1-44 54 4#44 &#44

95% 4 4

2. 1#5
7>. 4444 l. 4H5 4 #4 41 ^ 4##1-41

(14# 4 iOm3°14) # 41544 # #. 44441 71 
#41 ##

4- #44 4
1. 4115 4 #4 41 ^ 4 ###41 
# 41544 # #. ##441 7l 
#4 ##

3. 4-444 415441
7>. 4-7144 41S44 1. 4115 4 #4 41 5J 4 ###41 

# 41544 # 7}. 4 #4 41# 41 
5441 7l#41 ##

4- 4-44-4 4444 l. 4# 4 ##44 !## 95 % °14
(444-4 2m3o]4)

4- 4-4- 4444 1. 4115 4 #4 41 4 4 ###41 
# 41544 # #• 714441 ?l 
#41 ##
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Oft HI Hi flljo dp -U dp
HI Jfi,

42
r|r dP u

42
U

dP K r2 Hi oh j|o
o!i
_2

t£
dp
dl|o

4P
H>
d?ft
flip

nr
4J
N
2*

s
r$i

da,
Hu
41

flti
H>

dp 2,
^ mil 
JL H> 
(P °ft 
42 41 
A ' 
Hi -2
^ "I®

mi 42.
42 ^
S*

-B H>
Jo Jp

£*

-B o|d
nr ofti
mid
rjlu mP

Hi -' 
JB A 
ojo op,

s H> 
nm dp

J2 mi

N1 rH
#> tui
oi ^
m|o m2, 

. o 
if ~'
-2 e
-2 r|o
^ *
(42 oj-j
J2 h
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m|iti

rT'
|ll|o

H>
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l-> Hu
Jpi
nip r$

Jp
n> nr
%2 [61

Hi 
rf 
M

ltlt$ O 0t"

l)= ^
^ ^ flip
- fu I*
ro, fli|ti m 
ni|o 42 24

Hi °5 np 
HI (6
dp rH oftL

|o U 
42 |w JP
« v> N

H. Jp rP 
iui Hi iui 
ojo mi -B
f a *

iui dp 
,2 r°,

Hi
42 -2
nr

Hi 44 J£L 
>L *

(P
itH

Hi

42 fli4

Sp Hi i2

W
rp

rP
Ht
r|r
h>
jp
H,
mi
J2

ojo
oftL
o.

M
op

Hi

A

J2
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-U
HV
xj
4J
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5

2, )2 
f f-
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44
JP
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4iu
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-4 42 
M 41xj
^ >H
iu|r pi.
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a, 0p 
41 op 
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HI op 
°!l (42 
Hi 42
>2 o|n 
f J2
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Hi
mi
r|o

A
op

41
41
Hi
A
V

41 -jJ
Mo ^
Oft IP 
xi H,

oft >H
ov

A
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Itllrt!

XI
J2

nr
rp
m2
o

A dP Hi
rjr 42

C2
42 oP 

M 
vrp

6

rjo
o2
M'
flljo
o
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iu|rt HI 
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” JH 
Hi -2
^ nii
K ^ $ M

qO op
(Hi Hi
-U 42

dH
JCt
i3£
op
2,
flip
oh

*
oSt Mp 
H> rjo 
dp 
Hi 
mi 
flllo

>H
Hi

. *2-
_ (H, ^
o|. (ui J|XIII
H> - S
dp H>
Hi dp

42
nr
oh
flip
IP

oi ^

mi Hi 
2, flii

dpy
op
llo

s 1

op
41
JR
flllo

42 ^ op 
Hi m2 0 
r°ft 41 A 
vj, rp r|r
Hi -# op

XI

-2 xi
l“'(1 $ 
H> o|x 
dp 2, 
Hi 44 
mi
o|X
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op
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268 3^4 #4 7§n^5.

<s a]-11-1 > n?\m ¥s oj|/4 uh=4

##: u4nvl:€. %
1996 1997 1998 #4 1999

~r %r 4 4 4 4 9 9 9 9 ’97
#4 4 #4 4 #4| 4 #4 4 tflti]

4 til til ^7>#

&3|7| 444 44 24,985 14.8 31,056 11.4 27,421 10.3 25340 9.4 -7.6
4## #4e44##4444-W 22800 13.3 22500 83 15,000 5.7 15,000 5.6 -

*1bUM S4344#e%4444 - - 6.482 2.4 13,750 5.2 9,714 3.6 -29.4
4# til# 4 444 44 1.050 0.6 1,928 0.7 3,685 1.4 4,102 1.5 11.3

±4 48,535 28.7 61.976 228 59856 22.5 54,156 20.1 -9.5

444## 4444###444- 20,113 11.9 21,719 8.0 17,966 6.8 21348 7.9 18.3
44444444# 524 0.3 533 0.2 126 0.0 _ -

'o-o^zlzj
*V£ 4$ #444# 4444 - - - - 600 0.2 -

±4 20,637 12.2 22352 82 18,092 6.8 21,848 8.1 203
44# £
44-w 55 
*4#&4 44#i44444

#4#^44##4444
2,430
1,150

1.4
0.7

62,355
2,000

22.9
03

58343
7,006

22.0
2.6

56,021
11,342

203
4.2

-4.0
61.9

4 #94 4 
4-a 44 
44

£4 3,580 2.1 64,355 23.7 65,349 24.6 67,363 25.0 3.1

4###4#4444 15,849 9.4 20,654 7.6 16383 6.1 15,944 5.9 -2.1

#4#
44-g-
#4

4###4#4
44#4#3#

30,000
40322

17.8
23.8

45,000
43,170

16.6
15.9

48,000
37882

18.1
14.3

50,003
38,411

18.6
14.3

4.2
1.4

4##444#44&4 2872 1.5 1,282 0.5 1,068 0.4 968 0.4 -9.4
414944 4,635 2.7 13.045 4.8 18,951 7.1 19,082 7.1 0.7

±4 93378 55.2 123,151 45.3 122,184 46.0 124,405 46.2 1.8

44#^4^ 1,120 0.7 - - - - - - -
714 441-44447} #443 1,737 1.0 - - - - - - -

44£=#44 - - - - - - 1800 0.6

4 Til 168387 100 271,734 100 265481 100 269372 100 1.4
*: &^7] 4^444* 9644 7l-f 4-4^47] 4 2} 4 Ai*lti]#-°M_ 4 4417)##

E)ti]^ ’96^# -§-# 3]7l ## ^ #44# til^-ol 
As.- %49. 199945: 444*414-
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in. if2. $

HM'Sl -98y 12^ =V Ai-i- 4^, 4* hL#, 3#e, 4^-,

HI, 1^, 11 4tfl, 44 4)M, 41 44, 44, 44 44, 4 

44 1271]i7f 44 7>4^°]4-. 4#4 445-4, 7>4 42.

7> €- 44 2c4 4:4444 4004/4 4^4 di4^7> 27]]5. 4 800

4/444 7H> 11 isi ^-4-^5. i50#/^o_^, % 4112-1

4,250#/^44 7B^ 45 i4^£fe 354#/^44.

4442: ’984 1214: 44 44-, 44 44, 44 442, 4

€ 44, #-1 11, 1 197^7} ^4fo)i 42.4 4 1971)4 ^

4414 4-^1 ^1 5,400^-/14 41-S-44 ^44-4 44. 4#

197B4 ^44 le 994^-4 20014#4 147} 414711 44.

<&. B]-iim> la

(4-4: 4/4)
7}##

711 44-
1#

44-
^1

1# 41
14

14 14
14
44

11
414

41
44 11

4,250 200 x2 400 x2 200 300 X2 300 200 200 200 x2 200x3 200
7}## 44#
44
44

41 711
44

11

11
14

44

442
14
44

#1
41

4-1
14
4-1

11

11
200 150 5,400 300x3 200 X2 200 250 X2 200 X2 200 x2 100 300 x2

44#

4# 44
#1
#4

#12 44 44 #5] 441 4# 112 44
14-

200 300 70 150 80 200 100x2 100x2 100 200 200

4: 984 1244 7H4.
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47MM14 4% 4-3. $14 izM'gs] 7}4i"S: 3% 4 441% 5. 
447} $10.4 34 W 7}444 ’97M 69%44. #4 444 #4 

3%, 4* 4# 444 ‘974 1344 34 %W 7}444 23.54
3 7>4i-4 78%42. 231714 34 7}444 22.644 7}#4°j 74% 
44. In44 4-04 131714 51%, 231714 39%$Ul 3444 43 

71-444 1344 59%, 231714 58%44- 5E4- 44 444 7}#4
4 71%, 444 84%, 3.$}4 444 85%, 43 444 84% ^3. 44 
SH444 34 13714 50%, 231714 59%84(<S. [H-n-2> #3).
3Si3 44 714^44 <4 HHV-1><>]14 34 44 %-°l '974 

4433 44 44 34444] 44 1344 282%, 2344 271%
3 % 277^014, 3°j=4 334 309%, 444 2944^1 $14. 44
4 13714 34 216%, 23714 34 213%3 34 215%°14, 3U- 
444 326% 433 434 7}4%44 253%(7}44 69.3%) ^14, 4 
4 4^445] 3=4 50,155444.
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4 ^452(2441 ?£)t 111 55 &4. 444 41*471 

4*°1 5544*4 444 4*441 4444 41*^4* *4 
4**4 1*45 *4-4** #44. 444 44 525 4544 

44444 44444 4444-
*4414 4*15 ^444 *1#* *4*41, 45 41* 

44 1445 4*2 71-444.

44 434 *a as<ZLij Q]-IV-1> 7|go| u

4: AC: 1*4*51. AVC: 457>44-§-. AFC: 1* 32.444. 
MC: 444*

1.2 111 2.4

444 4*4*4* 44 44 48452.4 144** 4*454 
444 44 444*2 *44*4 4*44 4452.4 14* 4 
=1145 *44*15* # 4 44-4 4445 44 12.44.

4444-52.4 14* 414*2 #4*4-54 54444 44 
42 244** 444- 71-44*4* 4*445 5244 *41 
52 S14-. 24- 454*4-54 44 4*171- 14-4 45441 U4 
44 144 L*4 25 *4445 44*4 454*4 47-144o
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276 44*5.

-8-4 * *44 -8- 4-8-4 ^4.

2.1 *44 §2* 4*

#4** y^yl-§-4 *44*4 #o]^ *4*#-** 

4^-g-^4 #*& 44^4 44. 4*4*#*^44 4#-4 41 

4 44 £4-*4-8-#** 34 #4", ^4-8-f-** 24 4^4 

4')# 44 422 7V444. 4444444 444 4(2)44 4 

tb ^g-4*#** 4444 *>414-8-*** ^#4^4 44

TC = f(Q) = a+bQ+cQ2+dQ3 (1)
AC = f(Q) = a,+b,Q+ClQ2 (2)
TC = FC+OC

AC = 444S4 4^4*
fc = 244- 4*4-8-(44*D 

oc = 244 *44*M44)
Q=4 444(4/4)

244*4 *44* 4*25117] 44 44 44 44* 444 4 

* * 4*4 *4°1] 44 4444-. 21431 244*4 2.44-8-4 

444-8-4 4*4*4 iM44 444-8-2)4 444 4*4*4*

1) 244-I-44 #4* *4*4* 442 4444 442 *24 44 4 
4 44^44- 4444 44244* 42* 4444 44- 444 44. 
24 4 44444 2444444 24-4-44 £4 4 44*2* 44 
4 4 44.

2) 24-44 444 24444- 4444 242 244 -§-242 444 4 
til 44-§-#44 i## 44 444 44 44* 4424 44* 44 
44. 444 * 44444 244*4 2*44 4* 4444 *4*# 
4* 44^4. 244** 244*224 4-5-4*44* 42(*4) 4
*4422 44 *2* 444*4* °l#* 444 4*4. 4-4-4 24
4*4 *4*#t4 2#44 44* 44*2* *44 §1*4. -g-4
7} 4444* * 4*44 4*4 44 - *44 *4-4 444 *# 
44.

* 
2



544^°] oj]Al- ^ 34^5. #4 277

W-S-S. *}JLX} w. 5 °l-n-£ -t-4u1-§-£ 4 £4 4£4 S44 
-§-£.4 44 4^4 4471- # ^-4 444 4^444 £54 44 

44-ir 471 4t°14- 44 44-4] 4&4 £4 4-§-4444 4# 

4 44 5LAoVtil-§-* £#4£ 444 ££t!- -¥-4 4 -§-44- 4-44 £ 
&£# 44 44£ 44.
544^4 £4yl£ 444, 4£yl, 4#4, 4-£^ £444, £ 

44 444, 4^ ££4£ £* £#% 444. £44 4£4£ 4 

44£ <& (H-iv-i>4 44 984 £444 4^4 44 £44- 44 
44, zLsl£ 444 444 44 £4yl-§- £°1 4444 &£££ 
£4444 £444 444-

<£. (U-IV-1> 49#£4|7| d±44^ 7HSI (gg £g)

4 €-§-4 
(4/4)

44
44

(444)

44
444-1-
(44€)

444=
(#/4)

44
4#
4t

544 
44 4U 
(-8-/4)

4££

444 4^ 200 x2 32,900 4,898
49,240
45,776

282
271

290 150,868

544 400 x2 49,800 5.378 53,358
40?04

186
143

264 185,912

544 300 17,400 2,624 99,404 309 341 185,703
445 ^-4 200 28,900 2.400 54,729 294 572 248,908
445 200 12,200 2,263 67,707 338 468 190,428

445 444 50X2 16,000 2.500 9,718
9,626

216
213

501 280,808

44 aH£44 400 27,371 1,982
41,907
52,803

182
217

387 201,359

44 44 200 12,100 1,800 60,124 305 222 112,687
44 44 200 18,200 2,133 50,808 258 306 352,004

44 4€4 200 11,100 2,000 66,759 326 42 114,988
£: l) *^l7] 4^14 4°j.

2) 44 -&44-E-& 444 44 '96 5£ '9745. 4-54.
4s: 4^4. 44 3114-1- 44 4 44W97). 44-F444. '97 

444. ^43114# £444 -Er4W97)



278 43444 331*5.

±^2) 44 44tilxr ^ 444 4-§-7liHl 44 447>45. % 

4-4 4 °> 4*4^ #g* 4-§-^4. e#7i]

7}4^* 444 A}^7l7u> *°> D]eflo)] ^aT-5)^ ti]-g~§. *4

iri- ^-8-SB %7H7M]& 444^r 4^35. 444£r 4&4 £4. 

NPVj = £ {(0Ci)/(l+r)i }
i= 1

i = l,...,n, \43,
NPVj = ±z\ til^-o) x£t%7}5\

OCi =i y£.2j ^#^Si]7j 3444 *44

r =#4*

4414 5%, 344^4 A}f7]7j^ 20^35. 7}34^4-

44 t-tii-41 w *4* ^o_M- 4-44 s:4-7> 4-44 °13

°1 e ^}4* 3.41 ^7l7-l5l^-g-ol4^ 2}-§-

4*3 4"‘94 +^o) #3. o] AoVtfl^_o^ a>^4] 4414^7

&* o]A>iri- 4-§-W(^^ 1989). 41* *4, %4-44* 4*4 

^-44^ Mi-* 5.* 8% 433 4-8-M4-- 3sM 45- 4444 

4 431-5. 4*4: 4*°14-** *34- **ol4&* 4* 4"* 43

5. 714151 = 5. * 3°1H* 5%°\ M** 4*4-43 W.

344*4 %4*#*(4(2))* *4% #4-* <5. S]-lV-2>4- 4 

4- Wtil ***-*- *4# 44 **4 *37} <4*4 ^44- 444 
4 4437} 43 344 ^444 433 444:4-

<5. ffl-iv-2> ^b|§t4r 4S 24

44 Q( 4 444) Qz R"

AC 481.18 -1.386 0.001258 0.51(4*4-8) (4.64) (2.37) (2.02)

MC(*M14-8) 481.18 2.772 0.003774
*: ( )** *44 44444 t-44.
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#4# 44 <3^ Q]-iv-3>4 <^ [4]-iv-4>4 4^4, W4-8-4-S 

4 tb7ll4-§-4tI0] ux>^o_5. 444 44471--1- 4^7K2.

7> 4 44^ M4 44^* 4 4= 44 444-8-4 -S-44
-8-4 4^44^ ^4444 -§-44 551SM44.
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<s m-iv-5>

4^-8-^= R-
AAC1

(6DJ«/f)
1,164.5
(10.15)

-1.1071
(1.71)

0.001331
(1.93)

0.38

MC 1,164.5 2.2142 0.003993
AAC2

(10’?>€/B)
1.262.3
(13.60)

-1.66540
(3.06)

0.00185
(2.05)

0.79

MC 1.251.3 -3.3308 0.00555

<H m-IV-6> ±21A\m

-S-#
4^] 415 #/^
4^ti] Sf-10^-^/1- 450 #/%)

<£ m-IV-7> ^2. y^o| 7|M #7j|Bfc

(4H : %M-^)
3}d8

7>-i- ^4=(^yg) 268 62 139 338

71^4(71?) 202,370 74,336 112,690 352,000

4^-§-^=(e/^) 300 200 100 800

23,899 15,665 11,100 62,800

2,798 1,264 1,800 5,378
20\4 £^1 34,861 15,745 24,428 67,010

# ^]-§-(5%#?l-&. 20\i 7.}^-) 26,697 16,742 13,100 68,178

AC1 (ti4aJsj/€-) 223.84 98.42 130.22 471.50
f-: AC1-& ^7}S.M 91-c Jf-f. AC2-C- 4^#?} 6^W

#. AC3-& ^ti| T>l**!%!.
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3. #94Sfaf B#

##45 31 7} #7] 4## ^TIeH 4sfl ### #2-4 #7] 4 #2] 

27], 4## 4 4 -§-°l2 #4 44 t7147>S] x>o]7}- 3.4- 342 

-g-#o] sfltg- 44*11(4 - $44)44 tifl*-^7^5)^ ##

244# #^2 ##i53l7] 4=4444 o]-g.# 444443. 444 

4 ^4 47|-4 4#(#7} s# #2)1- 71-44- 4= $14- 

44422 °i$7]- 444 4H4 44°M# 4=4444 W444 

4^4444- 3.4 #7}44 ## 4=4 #4 #7M4 #24 44

7} ##42 #4 4=4#:7l-# #244. ##44# 4=4^44 W4 

4 4=4W44°1 #444# 4=4# #7M1 44 4=4 #7} #7>7]- 

4 # 444-.

# ##44# 4-4 2444 #2# 7}# S4 ^444 5U# -§-

#4 200#/4 4 #22 44 200#/4i- &4# 444- 4=44 #7} 

7f 10%4 #7}/#24# 422 7f#42 4=44# 44# $4. 4^ 

4 4-S-44 #<?1 4=4 ##4# 447j-4#4^ 44# ##4- 

44, 4# 4=4#7}2 ##444- #4 10##/#, 6##/#44-.

4 4# 7}4444 ##til-§-#4=* #44# <5. Ul-iv-8>4- #3 
4 #-4=4 #4 44 #2 #2.71- 4#4 444- #444 441-# 

44=4 4-4 #2 #4-. ###4-1- 4-§-#4 24444 #2* 4# 

4-4 #4#71-71- ## ### 45#-/#~500#/<ti 4=# 4 4-. 4##2* 

4### 4=71444 #44-444 4=4#7>4 #7} 2# #24#4 

44- #27} #4-4-1- # 4= 44-

# 4444# 4=714-71-4 ##-&# #41(10%) 7}#f!(24

4 #-& ### 4 ##2# 241 447} 4-i- #22 #444. 44- 

4 # 2# 244# -§-# 200#/## 4=7l#7}7l- #44# -§-#22 

4 $124 444 ^Sj^ell# ###44 24 3.7HI 44 -§-#-& 4 

7l] 3# 271] #4# #f 4# #2# 4=71444 #444 44 4=
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44"7}7} 37]} <^4*- u>i- 3}o]l}.

<S m-!V-8> gg . ^| ti|g #4111

(^7-| g71- 34)

44 4444= 4444" R"

AAC18
(644/4)

829.68
(9.04)

-1.9956
(3.81)

0.002196
(3.89) 0.68

MC 829.68 3.9912 0.006414

AAC17

(1044/4)
966.37
(9.70)

-1.5593
(2.73)

0.001213
(1.94)

0.72

MC 966.37 3.1186 0.003639

4: 1) ( )44 444 4-4-^144 t-44.
2) 44 47>7}- 4444 444 Ul-Mhr 4444-4 4444 444

44til 44 44. 444 44. 4744?} *3#4 444
444 444 44 °]-f-‘H4. 44444 44°1 4444 5.4-44

<5 m-IV-9> 3Z}A|# gall

444 54

47} 43 47} #7}

644/4 454(4/4) 499(4/4)
1044/4 643(4/4) 479(4/4)

4: 1) 4447W 47>44 444 444*4 4444-4 4:444 444 
47-14 gTM 5.W 44. 444-7} *3#4 444
444 444 44 4444. 44444 444 4444 5%v44

4. 2.51: nj

£ lH>|s) 4444- 4-g-i- 4^W 4 544 44if444 

* 4TO 444 444* 3.444 447} 4* 44 4 4
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*34# 5*4 3* 33 656 44 4146/*(*3*7|- #4 6 

**), 4506/*(*3*7> #4 1044)44- 5*5 543* 45. 

200-6/4* 3655 4* 53-4 444 *3*7^ io%3 454

* 3*44= 44 454-6/4(47] *7f 6-4 644), 6436/4(47] 47}- 

64 1044)°14-

46 36 *3*7]-7]- *0.4 44471-7]- 4* 3*4 a1«l 443
5.5. 6 45.7}- 43134 45.4* 4444- *, *3*7>7]- ***

* 44 34* 4*sfi<4 *54 33]* 7f* 6 45. 3** 35# 

4 * 4** 43-3* *44-
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45 56 *7}*63 464 44 543*3 336-57]- *43* 
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(10.15)

-1.1071
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0.001331
(1.93)

0.38 415-E/g
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1,262.3
(13.60)

-1.66540
(3.06)
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829.68
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-1.9956
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-1.5593
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4 e ^42 Si4- °lfe ^4^1^ Tfi^efl

5. *1^3 diZM* tiT-y^l-Al S-S>J1, ^Z]-A]^ol ^
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£^tij5= Jl^yj^o] _2_^7)- ^71 %4ie4 

sl A]^-g-E*ofl o^Sfl H>J7 olcf. A)^-g-^ol

71N& 7V§-£)*1 S^til-g-o] £*£*)& J£n> 0}Lj2}
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* 444". 44 *#4"4 *44-42 1996# ^47}44##4#4
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#25 ^* #44 ti> **. o]^ * #** 4#44- 24

#414 444444 441M4 42# 9) 4*1# ##25 44
* 32 44^.4.
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44# 4711 94. 99933 9 y-314 99# 4%*7}*49 * 
#9994- 9#4. #4# *99 49#7]-*99# 999
4 4# 947}- 4##9## 44-4-4 • ##4# 4313 94 4# 
9*4 #44# 494# #444 49*4*9994- 4#4. 4 
9*4*994 44 *#4&# 449*4 ##434 #444. 
44 #4 7B*#494 #4# 49*7Hr4-94 ##4944 ## 
4 94.

°1# 4444 * 99-44# 49*7}-*9-99 ##4319# #4 
44. 4##7j-#494 ##^3# #9-944 999314 44-9 
44 9313 4449 9 94.

l.i 49931

494 94# 4#4494 99# 994# 7>9, 4#, 99, 9 
4 nelJi 971# 994# 494994, 4944#4, 99999 
33 9494. 4*9# 4944## 4## 49 **4 44 4

1) 4 99# 9 9^-51(1996)* 9&44 94-3999-S-.
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#7M#^7} 44# ?!#4 slsfl 7i] #-§-## #e) 4 ##42). 

#4^-# #oj#, 7j#, tg#, 5##, ##5## # 54 ##4) 4

4 4*5.^# 444 4 34. 44444 444 444# #44 
5#°I4 4 #4-4 #415. #44# ### 4444 2#44 6#5
5 4444. zisi4 19954 44 4# 232?% 4-#-4# 43%4 100 

44 5# #44## #4431 44 5# #44#4 ti.444 45.5. 
4444.
4*#55#b) #4 4 #4 44-§-7>#44# 4#7}4#4, 4-^ 

4444, ##4^3 #4 44 #444, 4 #3 #4 4## 4#4 

#4. 4#7}4#4^ #444 #445.5. #31 #3447]- #44 

4 #54 #444 45.44 ## 44, 444 ###41- 4#5.

5. 7D%#7>#4€4 #4# ##44. 4#443### 445. #4 

## ###44 #4 44# 4#44 44455 4##7]-#7)-## 

#4, 4733444 ##4# ###4^## ##431 #4. 54 # 

4e4 44#4 #4 #44 #444$ ##43i #54, ##7M 

34)4 7l4### ## #4^4, 4#4 #44 #443i 44. # 

##### 4#-§-7}#4€-i- 14 #3 #444 #####, 44#

# 5# #55 7fl##4# 344 ### ##431 #54, 447)- 

4^ #5 5## 444 37# #4 #7)4 #445 #4.

1.2 44-4444

44-44#t)1# 44€ 4 ##7)-#### ### 5# 4#l5 

#14 # 443444 ##44444 #45 #4# 4#7}4# 

4, 7}# 4 4 #4, ##^3#, ##4434-44. 4# #4 #4 4#

# #45# 4#4 #4.

2) 4^714^471 444 7]## 44-T-4 jz.44 7]## 7]55 #^1
7} 44# 444. 7H1# 544 4471^ # #44(1996)
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296 #34##

(4#:#/^)
4^ £4 3)##

1992 75,096(100.0) 66,965(89.2) 1,132(1.5) 5,912(7.9)
1993 62,940(100.0) 54,227(86.2) 1,480(2.4) 7,233(11.5)
1994 58,118(100.0) 47,166(81.2) 2,025(3.5) 8,927(15.4)
1995 47,774(100.0) 34,546(72.3) 1,922(4.0) 11,306(23.7)
1996 49,925(100.0) 34,116(68.3) 2,725(5.5%) 13,084(26.2)
1997 47,895(100.0) 30,579(63.8) 3,409(7.1%) 13,907(29.0)

4.5.: ###. 1H 3! 4#j .1998

<S EHi-2> ti^PIS W xjEl ##
(4#:#/%))

3)^ #4 31##
1992 48,058(100.0) 20,104(41.8) 866(1.8) 27,088(56.4)
1993 56,969(100.0) 17,573(31.4) 1,045(1.9) 37,351(66.7)
1994 85,229(100.0) 29,109(34.2) 3,912(4.6) 52,208(61.3)
1995 95,823(100.0) 31,203(32.6) 5,691(5.9) 58,929(61.5)
1996 96,984(100.0) 24,743(25.5) 5,655(5.8) 66,586(68.7)
1997 93,528(100.0) 33,733(36.0) 5,427(5.8) 54,368(58.1)

431: 4##. r^d^]7l* 4 4# 4#j .1998 '

<5. [g-n-3>4# W314# # #ji 4## ### 3)4, si, 
##?J, 31#4^^4 3)### 4 4-44 %)4. 4 li 4
54 711%-g-^o] 7f4 ## 4# 314 (56.8%) 4 4 7>4 4# 4# 31 
#4#4(15.6%)4 4°-3. 4%4. 4 a* ## # # ## s 4 

44 4-## 4# 57>4 #44 4# 3)#### 40.7%& #4# 4 
444 ##-& 4)4 4###(29.0%)^.4 11.7% 44# 444. 4s. 
44 4*#3]#4 #44 44# 34 4<343]4#4-4 31### 
44# #4431 #4#4# 4* # # 44.

4). 4# 44#7>-$-4 tijsf- 4 =114- ## ##4 4-2-5. 434 44. # 

4#^4]7] 4#-§-444] 434# o!43-4##(1998) .
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298 #34#4

#4# #£5. 4444. A^34- 4ticMM;5= #C^ ^
^ Afl%-§-^ ti]57^ #5]^ 44 #4#44 Afl%-§--& Ai

#4 #£5. 4444.

<5 E]-ll-4> x|o^g %H#a# ~o|

S.A]Tg
#4

yfl*
4#

#4#
A« #-§-&(%)

#4£4#
AH #"§-&(%)

##-&AHr 
AH ###(%)

All ##
4 ##&(%)

#4 2# 81.8 38.9 75.4 73.7
4# 2# 36.5 22.6 21.1 33.0
44 4# 43.4 13.0 80.0 35.4

4#£ 5# 34.2 16.2 42.1 32.3
4# 6# 58.5 19.4 58.7 54.6

a>5.: 70v jg-fl-i) (1996)

2.3 aH%-§- 4444

4711-i- #7144 Afl4-g-7}#x]"4-2-5. 7}#4 4# °i^ir aH4 
444 #5471 444# 44414, #4-#444, ^7].447] 

# #444447} %£44. ojEitv 447} ##44 5-1" 4# # 

si 4#^ Am-g-7}#44°l 444 #444 5-4714 44414H 

444# 5-aII^o] y>447]| €4.

#4444 7fll;-g-7l4A44^ 44&1, 44414# 19954 4aH 

4441 380711 4-2-4 4544# 4 2124 £# 44 4#4 144

4. #4-#44-#£ 444144 45 4 641 & 444 44# e 

4 444 #44 si 44 4 ££#4 38% ##4 4-2-5. ^>4^4. 

£4 AH### #4-4441 444 #44# 44# 44414# 

45 181 £5. Ail41 444 #5. #444 4#44# 44- 444 

44 4l£ HTll ##4 444K5. [5]-n-5> 4£).
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3)2]* ^44 4%-§-3 e4-&4 4# tilsfl

2.4, Jll, *44#^, 4*4^4 ^44 4*-§-4 4# ^

°A°] 44:8-4 e ^0.5. 4444. 44 «4°1 4# 444^# 
.8.4 ^3]3°14£ 4* 4444.

3! #*4^4 OT 4 th ^ ^31^ 43 305

<5 ®-lll-2> Ej|7|#°| x-jE|^Sg 3*j|£

(*4): W*)
nm fflii £4

4 3 #3 £43 3£ £
43)3 £43 34 %■

443 £43 34 43)3
ul-8- 4-8- til-8- til-8- til-8- til-8-til-8- 3-8- si-8-

JL7] -7,000 -40,984 -47,984 63,736 43,821 107,557 65,281 69,035 134,316
3* -23,420 9,734 -13,686 99,825 21,902 121,727

-5,758 9,734 3,976 99,825 21,902 121,727

443 W -155,538 24,404 -131,134 245,339 36,572 281,911

ifl-fral'S -4,000 2,237 -1,763 30,746 8,281 39,027
203,251 2,237 205,488 241,497 10,781 252,278

PET 167,000 21,020 188,020 196,859 58,787 255,646 171,417 82,058 253,475
PE 160,529 23,024 183,553 217,227 60,791 278,018 129,420 84,602 213,482
pp 129,360 23,024 152,384 217,227 60,791 278,018 129,420 84,602 213,482
PS 131,253 23,024 154,277 217,227 60,791 278,018 129,420 84,602 213,482

*^-8-44
^(HDPE)

319,400 20,767 340,167 89,523 58,534 148,057 97,211 81,805 179,016

*^-8-44
-iCLDPE)

60,000 12,287 72,287 110,852 50,054 160,906 85,939 73,325 159,264

130,000 23,024 153,024 217,227 60,791 278,018 129,420 84,062 213,482

313-33 10,000 9,543 19,543 96,846 49,027 145,873 64,193 46,516 110,709
-8,466 10,976 2,511 110,649 25,853 136,502 131,402 64,569 195,971

3|7]-3
30,285 7,811 38,096 80,111 21,719 101,830 114,468 40,406 154,873

(TV)
47)-^

OS^ji)
57,626 14,374 72,001 139,340 36,938 176,278 144,070 70,754 214,824

*Xa: 4 £43. 
£: 44S)3ti]-S-

r4%-§-s-ti 7 
= £43H]-§-

£3 3 313 Jg/M 44 4£j .1997 
+• 4-r-ul*
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44. si)44^ 41- #4 ^D#-§-4 4# 44 M4 a.4* 444 
o] 44°114 44# 4= #7) 45-°)4. <5. 0-m-3>°fl^ 4-i- 4# 
47) 44 s).8-4 444 44 ###4 444 44. 4^ #44: 
4# 44_&44 4%-8-^s. 444 #444 44# 44444 S. 

#444 #44. 4 -8-d:# <5. [E-ni-l>44 ##44 4444
4# 44 444 44### #44 #4 4% 7) 4#4 # -8.3:7}

#44 ### #4 4# 4#4 47) 4#44.

<3 E]-lll-3> xHS§oj g7|-

# # #*4# 4 4)4

(l) 444# 4)##4^7M #44#
#44# 3:4 7}5) #44)#4 4-2# #44#
4=7), ## 71)##4141-5) 4=4, ##4 3:^.4# 4#
4### 4=1# 4) 4#2) #>g, 414, 4)3§###2) 4#
#444 7M##2) #414# 4 4##7}l5) #^4#

(2) 444=4 7M##2) #4)^<y
(3) #444# (d)-(2)) 711###47}°) #7}#4#
(4) 4 #4# 7fl###7jo]]A) 4|##7}4# 0)5)2) #417} ##

4# 4#
#^.2.^4# 7H#-#4141-5) #4, 44#7jo)l7) #^4# #4

4#

(5) ##44«l#((3)+(4)) #7}a)4# + 4 #4#
(6) 4##4 711### #44 4# 7}S)^414 #5)

44# 4 #144 414#4 4 #4-4 4 7) 4l2)#o.s. #44# 41/ 
3:#4#

44- 44^4 7))7g#45) ##o)i 4-e#- a.# #5) 4#&4-

(7) ##s)4«l#((5)-(6)) #7}S)# ti)# - 5)4#ol
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<& [H-in-4>44 <5. 0[]-in-2>» 4 #4 4%-§- ##

# 444 ##44 444 S14. °1 4 = 4 4 #-§-4 4# 4

44 ##4# 5,3594444, 4#44 l% #7}# 4 4 2284€4 

#44 4#4^ 4-5-5. 44kt4. 4* 44W@5. s.4 3.# #7} 

3,86044-5-5. 7f4 ^54 ZZ. 4-1-4 4%l-#4# 4-5.5 44#4. 

4:4 ^4-0-414## 1454 444 €• 455 4144444 44 

44-0-^1414 444 44 44455 # 41 4#-§-44 44 4# 

444 ^44 4* 4444.

<S [5]-lll-4> @ A^5i @4 : g^H(1995!d)

441-4
44 #-§-4

(#)
44 #4 
(#/#)

#44
(444)

ti) 2.

3.44- 2,482,000 155,541 386,053
’954 44-44# i!
444#

3.## 368,726 135,413 49,930
’954 4^-471# 4^ 4 
444#7>s.s. #4

4^1# 51,592 117,751 6,075 4 4W4 4^(95.12)
4##4## 2,747 413,045 1,135 4 44#4 4^(95.12)

444 ^ 446,000 40,790 18,192 4^-44 #4 4#&4
44=11 15,414 46,760 721

PET 7,000 65,455 458 4^:PET-g-4444
PE 56,000 29,929 1,676 #44#44#4
pp 61,600 61,098 3,764 ##-4444 #4
PS 14,400 59,205 853 #44#44#4

444441
(HDPE)

12,651 -192,110 -2,430 #5?4#44#4

41-§-4 41
(LDPE)

29,602 86,977 2,575 #44#44#4

4 54 5# 10,420 60,458 630 4^-##^444%-§-44
4444 146,970 91,166 13,399 44444^-444
4444 385,752 133,992 51,688 4 ###44^(95.12)

4 44 (TV) 1,730 63,734 110 ’96 44^4
471-1(14-3.) 10,190 104,278 1,063 ’96 #444

4 4 4,102,794 535,890
45: 4 e-r-4 . r4%-§--§-! 4ei 441 444 4# Ifj .1997
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31 #-§-4-4 4] 44 4 331# #4 309

413] 4#o] 44 &#3H 4 41 #4-. 444 °15-^-4 JE#€ # 4 
# 444 4444 31 #-§-4-4 4-4 4^H 44 47>4 444317}- 
4-2-444 3! 44.

<£. m-in-5> mi?]# -01^ ti|s.
____________________________ (44: 4/-g-)

3] 4#^ # 4 4 -§- 4 4/#4
# 4 » 

(#4/4-8-)
a.4 4 110,000 103,000 7,000 1.07
2%#- 126,420 103,000 23,420 1.23

31^44 165,000 159,242 5,758 1.04
314-# 4#^ 855,000 699,462 •155,538 1.22

31-8-4 *g 54,000 50,000 4,000 1.08
54,000 257,251 -203,251 0.21

PET 420,000 587,000 -167,000 0.72
PE 149,607 310,136 -160,529 0.48
pp 152,734 282,094 -129,360 0.54
PS 127,725 258,978 -131,253 0.49

#4-8-3144
(HDPE)

28,600 348,000 -319,400 0.08

#4-8-3144
(LDPE)

60,000 120,000 -60,000 0.50

31^4 s.1- 400,000 530,000 -130,000 0.75
314-44 260,000 270,000 -10,000 0.96
317}#%} 188,989 180,523 8,466 1.05

317}-4(TV) 159,008 189,293 -30,285 0.84
3171-4(^4-2) 260,687 318,313 -57,626 0.82

4^: 4 #44. r*HWFtl 4#^-^44 47H1 44 44j .1997
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