Journal of KOPAST
Vol. 3 No. 2 1996
Printed in Korea

rlok

3

seae e

33

AE nefet MII=0| | - K| ZAX HZ FAM|

ATa SEERY

Application of Paper and Paperboard Packaging for the
Environmental Issues in U.S.A and E.U

Jae-Neung Kim

Dept. of Chemical Engineering, Science-Technology

Institute, Hongik Univ.

Abstract

The portion of the recycled paper and paper board packaging material has been the highest in

recycled municipal solid waste since 1960 but still the portion of the discarded paper and paper board

packaging material is the highest (32.3%) in whole discarded municipal solid waste in USA.

In order to reduce more the discarded paper and paper board, the common municipal solid waste

treatments were compared and recycling treatment was still recommended for the the discarded paper

and paper board rather than ofther waste treatments, landfill, incineration, and source reduction. In

this paper, the obstacled of recycling treatment of the paper and paper board in municipal solid waste

and new application of recycled paper and paper board packaging material are discussed.
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H 1. 19607 1990W7Hx| iEE TAMHT| (EPA, USA, 1992)

= 2 s&x} | 299(341%) 44.2(36,8%)ﬁ I 54.7(36.1%) 73.3(37.5%)
g 6.7(7.6%) 12.7(10.4%) 15.9(9.9%) 13.2(6.7%)
7 % 105(120%) | 14.1(11.6%) 145(9.6%) 16.2(8.3%)
Eo2¥ 0.4(05%) 3.1(2.5%) 7.8(5.2%) 16.2(8.3%)
4 ¥ 3.0(3.4%) 40(3.3%) 6.7(4.4%) 12.3(6.3%)

IF 9 = 2.0(22.3%) 3.2(2.6%) 4.3(2.8%) 4.6(4.3%)
R 1.7(1.9%) 20(1.6%) 2.6(1.7%) 4.6(2.9%)
< 4 12.2(13.9%) | 12.8(21.2%) 13.2(8.7%) 13.2(6.7%)
71 # 21.4(244%) | 26.6(21.2%) 32.6(21.6%) | 411.1(21.0%)
F A 87.8(100%) | 121.9(100%) 151.4(100%) | 195.7(100%)
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3 2. 1960FE 1990W7IA} &l ARZE M7] (EPA, USA, 1992)

Fol 2 B

5.4(18.1%)

20.9(28.6%)

7.4(16.7%) 11.9(21.8%)

+ H 0.1(1.5%) 0.2(1.6%) 0.8(5.3%) 2.6(19.9%)

= & 0.1(12.0%) 0.4(2.8%) 1.2(8.3%) 3.7(23.0%)

Eg29 Neg. Neg. Neg. 04(22%)

v 7 Neg. Neg. Neg. 0.4(3.2%)
NE 9 s 0.3(15.3%) 0.3(9.4%) 0.1(2.3%) 0.2(4.4%)

4 Neg. Neg. Neg. 0.2(4.3%)

<+ 4 Neg. Neg. Neg. Neg.

7 123 Neg. Neg. Neg. 5.0(12.1%) -

F A 5.8(6.7%) 8.6(7.1%) 14.5(9.6%) 33.4(17.1%)

3 3. 19605 1990W7Hx] il =AMY7| (EPA, USA, 1992)

24.5(29.9%)

42.8(31.3%)

52.4(32.2%)

36.8(32.5%)
@ 6.6(8.1%) 0.2(11.0%) 14.2(10.4%) 10.6(6.5%)
g £ 10.4(12.7%) 13.7(12.1%) 13.3(9.7%) 125(7.7%)
E82¥H 0.4(0.5%) 3.1(25%) 7.8(5.2%) 15.9(9.8%)
v 5 3.0(3.4%) 4.0(3.3%) 6.7(4.4%) 11.9(7.3%)
>F 92 s 1.7(2.2%) 29(2.6%) 4.3(2.8%) 4.6(4.3%)
4 1.7(1.9%) 2.0(1.6%) 2.6(1.7%) 4.4(3.3%)
& 4 12.2(13.9%) 12.8(105%) 13.2(8.7%) 13.2(6.7%)
AT - 21.4(24.2%) 26.6(21.2%) 32.6(21.6%) 36.1(22.2%)
Z A 81.9(100%) 113.3(100%) 136.9(100%) 162.3(100%)
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¥4, TAMYY| ZE 0| Y mX|| L&ty A (Franklin Associate, Ltd)

7| e

(woie)

471 92 =3A 326
ZHA G 239 115 48.0% 125
% IrE 05 Neg Neg 05
qduwt FHE 43 _ 0.3 79% 40
718k #A 0.3 Neg Neg 0.5
Foly 24 0.2 82% 2.2
AL Fo 0.1 Neg Neg 0.1
71} Fo| XA 1.0 Neg Neg 1.0
7] 128 407 8.9 21.9% 318
AEA 12.9 55 425% 74
K 1.0 0.1 10.3% 0.9
A 28 0.3 10.7% 25
ALFE Fol 6.4 1.7 26.5% 47
AN 0.5 0.1 9.3% 05
9 38 0.2 5.2% 36
7et 344 AHE 55 1.1 19.4% 45
€5, Soletd 32 Neg. Neg. 32
Zo|FHA ¥ Folx 0.7 Neg. Neg. 0.7
71el Bl EF L Fo 3.8 Neg. Neg. 38
A 73.3 20.9 28.6% 52.4

E5. 93,012, 92 %, Ao 23 246] 0)5X] (Paine, 1995)

25 5 4,000 5,000 1,600 20,000

Fo] & #A 14,200 24,500 10,000 64,000
7 % 3,800 4,800 1,800 15,000
% # 12,500 14,000 2,200 25,000
g2 5,200 5,000 2,400 16,000

2 Al 40,000 54,000 18,000 1,500,000
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¥ 6. 1990 & 2000:47HK] B{2{E TAM7| (EPA, USA, 1992)

F o] 73.3(37.5%) 79.2(38.1%) 84.7(38.1%)

+ 13.2(6.7%) 13.6(65%) 135(6.1%)

= 16.2(8.3%) 16.5(7.9%) 17.1(7.7%)

& 16.2(8.3%) 20.0(9.6%) 24.8(11.2%)

1} 12.3(6.3%) 4.0(3.3%) 16.0(7.2%)

IE 9 7 4.6(2.4%) 5.9(2.8%) 6.5(2.9%)

A + 5.6(2.9%) 5.9(2.9%) 6.7(3.0%)

= 4 13.2(6.7%) 13.2(6.3%) 13.2(5.9%)

7] E} 51.1(26.1%) 40.1(19.3%) 39.7(18.0%)

% A 195.7(100% ) 207.9(100%) 222.1(100% )
Corrugated boxes
Newspapers
Office papers
Commercial printing
Foiding and milk cartons
Other papers
Third class mal
Tissus paper and lowels
Magazines
Bags-and sacks |
Other packaging
Books
Paper plates and cups
Telephone books
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. Motsle 7.7%
faperd
Papertosd
ut% Pastcs 11.2%
e
5?;’;1 Wood 7.3%
Yood Tiwrings TRRE
s — Ovacso%
Food S.9%

73 3. 1990t 200012 TAlMa7|o| Wl W

. EIsl= 50| Ad7] Aezjdot

1. i (Landfill)

viPe] 7R 7P dEE &4
£ 29 Az Wy Fd sudd &
Ak BA F 80%<] =AXH T Y
2 7k ok a3y 287 dy@eg
o] 19861 B 134323 39 Ao} 19
Alole) 203682 A Hol vige &
o171E H|fo] AT HoE FI¥IY
A3, A (I¥Y 45 debd v}
7o)l 5 Wlo] B wifA} 1 £8%F
£ 238 Aot} AL WPAY A
Ad& NIMBY(Not In My Backyard)
Syndromel 2 o}lF % 7] FHd] ulg
g HE7)E 99X ¥ JX EF F
EA M4 5o I dygugd o
2 A5 Adoltt £ YA A Y
], B7), d8 5ol gl 743y U
3, FA: 3A LA Utk BF

O3 4. oj=e) ojgxl BSET

gA2490 A3l =AY 12E e
B oohzl AF 4HE A3 WE 2
A LIAFL AUt

Zo|x#g 719 35 vigA A wiarst
28 &8 Rolrt. dNF 22 Fole
AR Edolg &3 IstHoler A
Z4ge), a8y XA g2 309 F
ot MjPA NERE AY BAEHA QX
ATk B33 Ut

2. MALE, XH& E0)7]

(Reuse, Source Reduction)

o] WL ¥AA AANE RII|E F
ANELR Zole ALE TRAY F
AU FAE Eole Rolth LA 4F
olEAe A 173 5 26%7F 7h 9
3 PET 28l814 $8 &7 Ad U4
d et 21%7F Sl 1684 fEY
9 AL A 108 F< 30% 7 H
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e B ol ol A Woln F
o] AA7 AAGEIAE A WA
of Mol ANEE 2 EAE BA B8
T AT AL FNAE HHARE 3
2 & 538 BA 23y Atk

3. 2ZH(Incineration)

1960t ol = mI=tel B¢ =AY
30%7t 27RO A AZFE o )L
g AR 199030 & 4% AEE 3
A Zd. 1Y EPAE 49729
WA 3 ZleNdS T3 20008 71A]
5% AEZ OA F7H7EE =¥3}
2 ok @A uF 15%, B 6%, &
AN 50%, THA BB, AU A%
TAIREHNE AZslE Uk UEEE
E v A7 4957t 52 JYEdTE &

el E5S BT AT

(Y 5> ©A] 28719 AZA] B
FE dUA HAFE FAFI ded,

éfﬁaxag

Typical MSW

Fole PEY PPo uig] L= EF
< /4%t HA gou dr1edE HA
3= ° S Hlgo] A FHof dixY
9} Ao} &old FF Fo dholtt,

4. 2lAbo|EE

TN 7] FoA Fol9 HAF BA
BAE 3 % F2 9 F9
surt gAtelEdole BaEEH ol
Zalo)Ego)| Eoj7le Eo] Yol 4
HE o2 dyge] B3 94 7] &
ojt}, ulF FAAFY Ay Aol FH
e O & =0 §F s0gE Y v
3 vy 100€88, &7 He 90-
110g8 Ax &7] "WiEolth £ A4
S AFLEFOE A4 T 7)1EqY
AE A YoE U £ YA E
AR & 47 dEeld

. S5 MIKSE 30 L TR AZA
1900d0) Bl AN HeP Fol

L % 23900 EOF o] = 9299 1319
al 2L oA oy BAZ WA

129

5,000

°1

125 sAMYY|Y 2RY HudE

10,000

15,000 20,000
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7. 19904 % 20004chel 37138 Fo| Y BX|2| AR H| (Powell, 1990)

YT EC 500,000 9000,000
@ g A 300,000 600,000

2 E 260,000 No information
7+& 2N 125,000 300,000
WEZA 100,000 No information

z A 100,000 200,000

¥ H T 90,000 No information
FR T 80,000 No information

2, oF 8% AEQ 1557 E AxE Fol
T2 BFoz ARHUY o] F 50
EL UZETY HYojy AR R
B2 AMEHAT YA SEA
U 71e} O E B0 ALHAH(E
7 RE)

1. 0| 2= (Loose Fiber)

NEHZZEC=

gz EcE 1990d of 509 EAXE A
AF 3 gen Fo] 7FA YeE E
P YRE AEL ZE APNEHI,
348 ZRAYAE FE AAEREHY

T 8. BZ2co| AT (Weyerhaeuser Co. (1991)

97¥3 EC
NEEH Ho} FAEH EFo]
723 Ef|
A ENH 2 Hof L8 EY9]
=
Au)A Bo} ;":ﬂ y:l
. S48 47
s gk 248 44

ARLE WREY BER FE A
97 itk H4E Fold BES YA

= 8L oid 20%9 ARES HolX

Ah(< & 8) FX).

2) chAXY

19703 AE2 Q2 TIAE e}
= JA7r ¢ 30000 AE AN, 1990
o= ¢ s0/igAZt Qe ol &
34g AEAZ AA 0% E9 HA
gaAE AAET Utk 200030 oF
60THE AT AAE Hgo|th
(Powell, 1990)

3)HQlEL Hluk=el ST

A mFe] AFAE AR
25%7t WA 26% £ AZAEE T
B FUAY guEE FolEg AHSE
A3 Ao

4) 715727l (Animal Bedding)

) 7139 Z2NE AEHE FLS E
% 1202 o, SFE FolE UE 2
Me £ 60-10088 AEE RO H#
t} A uFeAE o 10078 GAZE )
d 107 E9 & ®, 2 HAL AAE
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£9. g 30|18 MBS SNE

AdE : ¥4 HE, ¥UH
71 8}21 ¥ (Organic Bindwes) F9% : FE 2, AL 4N, 952 Z2A
TU%  EFg2EHYE, JHE, Edo],
. NHERE
E.718+e1 6 ( Inorganic Binders)
AIHE

Aarsta Ak & \lele] Aot g
% 05€9 Z/ME AHEE A ded EA)
% 107 "9 AU} IFdE FolE
HE ZNE AHSEIR ok

ﬁzﬂ EdANE F IFH Folg AHE
e HIHE9 Holy HEIolg,
"“‘i"‘_ 9%t Eo] AAHY AN wet-
formed medium density borard= wid 8
THE VHF AAET Qo
F8 Fole WA X AFSAA
g e A P8 NEE B
FASE AL Hed ol FA9 dx
2 FEHA

3. gfefan

Complex Thickenner, Extender,
carbohydrate Fillers, Sugars, Diesel
fraction fuel

Simpie carbohydrate| Alcohol, Aldehydes,

fraction Acids

Lignin fraction Phenolics

residuals Claays, Calcium

carbonate Inks

4. ofLiX|Ho 22| KA

s|8 Fol 1927 243 e ol
VA= oF 7500 BtuolX €% 1 59%H
Btuolth. g9 B¢ w&7 o 1923
Btudl 3|33 a8 Fole A A
Z AHgsted g2 977 A Folth

5. sf5xoz MaletHoz 38

CER I SER LRI L
o2 243E=HE FE 571A HWyo)
2l+4l Hydrolysis, hydrogenation, pho-
todergradation, anaerobic digestion® &

F Qe

° &
m>_4.
“%

o4
3{_1‘
C e
= ol
22
2

o) A]—E_i = uoZ AR PiotTHA
o Aot :LEM HMHL B 018Y
oA 01623 E A AMEHI A+e
FABY AARLR TE ARRT vH
A Xela Yt

FoldlM o

Hydrogenatione 3]5%
=2 A5A7IRA

S AEI o XAT 2
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Anaerobic digestione F3.7|4 4lH
2oty HEZLAE BN 2 %
FE S 7IA FEAIRE A W4
oz E&A g ot Fgole B¢
seif-regulation A|2® ¢l o}3 FA7} &
o} B MdHolop & A Zrh

v. 48

HZLE-E FolE APE
g7 3}Folgy A7t
A TA 2¥7] F Fol9 3l
714 5 Ho|AT oA & Fo)7} T4
287 F 7 ®ol AAZAL U &
A AERI} A M =L e
£ HolY 9 7HF& 2HrlE H&E
glAtolE g o] BFeH oy <l IF
T F AE 35 ALHo] ofF fIIL 9
g 7132 N9A ERF37s A7
wj Fojt}. wEtr o] Fofe] Alo|EH
X 2" o] AFo] B Qs 3l

s
4
2
2
@ 3

b

Bt & AERE 15%2Y
& Aok B 5ol AAelFFd FolE A
28 W £ALePL 3B% WL
74%7A €4 F At DA 2AlE
FE e d A Bt He 89

ALAA AMelEFE Fold Tw

o] BT o9 AAA kel BHPH

grto|Z g Folo FFH9 dEst &
E & Jtk A&FH o2 Alo|gHE F
ol& 34 F UEF  Infrastructure

237 2FAY 3058 FoE 328
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