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Table 2. Al A 457 52

LER  NEERS
HENI0] ZA)

O

A A8

axp | 200044 | 20084 | 20104 ,?I‘gﬁ

e ZHB(%)
HAAMS | 21,247 | 22,991 | 24,590 1.6
S | 31,893 | 39,845 | 49,202 44
A 53,140 | 62,836 | 73,792 3.3

* 2}8 : PCI(Petro Chemical Institute), 2002.
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Table 3. & =¥ A4 1209 Av)=k A3 A%

ST EERE ;
2000 36.6 21.3 .

ENE

PR 2005 415 203 216 55 10.8 R 97
2010 45.1 23.9 234 6.6 124 - 10.8

* 215 : PCI(Petro Chemical Institute), 2002.

Table 4. 2 =, A48 A

28 A& AN AE)

200064 o104

i e | aa | W
W= | 4916 | 6328 | 11244 | 5501 | 7.87 | 12688 | 6019 | 7.872 | 13.801
QE | L0 | 1591 | 2701 979 | 1604 | 258 | 1120 | 1922 | 3042
Aad | 2918 | 5388 | 8306 | 3038 | 5647 | 8685 | 3020 | 6508 | 9528
7 | 032 | 1091 | 2023 | 1070 | 1375 | 2445 | L1e8 | 1777 | 2945
FF | 3771 7584 | 135S | 3891 | 10344 | 14235 | 3711 | 1319 | 16907
e | 7500 | 9911 | 17411 | 8512 | 13688 | 22200 | 9552 | 17,927 | 46313
A | 21,247 | 31893 | 53,140 | 22,991 | 39845 | 62836 | 24590 | 49202 | 73.792

* 218 : PCI(Petro Chemical Institute), 2002.

T2 AR 22 AEAEho) %A 6T
A, AED 71 )AL A Vieed
g B ARrle 4SS V=, 48 MY
2 71e7iE FES el EN I AA

T ek

MU ol o rf
o
1o lo,

2
wek

2. HAl dirdtde] AT S8 9 HY

AA AR RS QTSR &S - B
olZ2eld W3} Zol whg} 2000 53,140 E0]
Row, A8 vlE2 A7 HAAHE
L5u) Aslsia ok AlAl a9 +25% 2010
A7k @ H 3.3%4] $7HE 7153k 20002 o
") ok 14u) S5} 73 1NHES B RoE A
wrEch A5 £ 271 A Aok 5o
3ty AAHFEThE SR RS FEs8t
o, 201039+ sEhdfr AIEF 26
49,200 HE B o= o€t

4 - MRJ|Ed MY, HTH 15, 20034

AQE HFras 7
HAEOE £ 74 4380 dd8e T 5
d 2 7Ek A9 F7H7E A w2 Z0E
FEH 107 A v A9 %
Zh A7k A, AA T, T NG9S
3 Ztzt /43 1779) 50l E343l7] W] I5-
A w20 STk olE |, FHot =7EF
T RoE Avdnt

2, A9E AFre S B AR
© Pl A9t 10A SVHE HolA 8E
2% sy, SIS 000 v "10:d) 4
= 1= 24%, Y& 13%, AFH 15%, 5T 39%,
T 49%, 718k A1 90] 166%2] 4370l o/ F=5L
o), A== 3 8 478l AQF vl
N 52 Ao® Hudnh

% Fste] ARAUS ASHA 4S8 A
FFLE7E IHE L Se A Y e
T AH FE T tHVE ER ¥ Ao g wddEn:



Table 5. A|A| F2=7k0] AF-58E LHH]F (200019)

el P AREMT
&= 20% 80%
98 69% 31%
= 0% 30%
3 60% 40%

* AR YB3, 2002 (3= A= A
9.

Table 6. 417l APH AL 69 An) A
GRS

x!s'.}fﬁ%” 2000 | 2005 | 2010 |MZHE%)
Ll 5,031 5,777 6,821 3.6
4 4,162 4,773 5,577 3.4
olAJo} 6,963 8,504 10,645 53
71k 558 628 730 31
& A 16,714 | 19,683 23,774 4.2

* 28 . DRA(David Rigby Associates) Report, 2002.

Table 7. 4% A48 A& Aao 4v A%
(29 : 29

A~ | 2000 | 2005 - 2010 - | MEHE(%)
AAG| 3,465 3,842 4,451 2.8
3lst/
2] Mg 13,249 | 15,840 19,323 4.6
g A 16,714 | 19,683 23,774 42

* 2% : DRA Report, 2002.
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EE PU foam % PU film Wel] -5 e F
4 7171 EAYe] Mwl714(DDS)9) 1o} 37}
2 © 2 wound healingol] #HE additive(<ll, A,
472 B AT E R 55 a8l AFVHA
FEI}7YR] chitin/chitosan AJAb7)&9] migkg o &
medical ¥-oF8] 5-8o| E7Fz3 HE elufelr] §
gt Aol s FAHY ok ofg A
= A 27 gl AXEHA NE(AHR 52
ARD)OIA &8 EdA AEEAA ZAAAE A
S)CE A U AIFA B 2]
oAk} FEEHAY XA 7] FHe} wHoR
AAE Fo= J|thHH, & AZE A S A
237039 A 2 dAE EEA) 287 70e]
AZE A 745l vste Fulella] Al

6T = Agst Yrad

oV A7) W] B2 slake] AX 3t 9
NHoZ AMEL B4 B9 5 o) Fo] T A
DAR R AAH 208 A2 £ gow, 2
FEORE A AFo) NHA SADY Ao
A e N7 BAE oM Ak A
Jalel Ao} QAT AAL 5 AL VIR
B0l JRsstel, 2 A Faol glol, Tyl m
2 St HAZL 7129 AZE Feeke Rut 2
ofxle M3t G5 Rkl WE AY b5
ol thE sl Hol weh 4A1) 7154 2L 5
YAl 7128l o] ZthEck B9 el
H A Af7E &S ol FoAT, Tt &
Bg) met QFAASE APVHA 7L LA
. St QRNAE ARALE HE 2D 5 9

2
O A&FHA ARG 57 U olAE ot
ek

vl {42 consultingAle] o) ofatd
chitin/chitosan AF¢}-& 214)7]0= medical 282
oS A9ty ofg} S8k Aol b
AAES F4-5-8E0F ¥ health care -oFgto] 7
BEE AT AoR o&3ta glon F5 AA
AFEE 2098040 2 oAt

43. NT Z5 M7

Aol NT A7 A AI7ER] gake.
2 A2 e, ARNES AF et 370
T~ 7 nmé] 234 YA AxrlE it
o] om, FHNZ = Y AU FA7HA i
S 5ol ARAZ % 71ETRN ol8she 714 A
MARE 4F % AFETA e ES
Yok Joz 7Y Aok

electrostatic spinning - electrospinning 7]&-<
193413 A. Formhals7} &3 S oixe] gH
oA AAsHE LHEAIZ S ZMH Taylor cones] A
A A&ge] HeES P4 ke 537} Fxko]
o} o] Hhel| el Aol PP EE HARE
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Hjol] w2} 7o) £of A AR Slo] HE = o]
FAIL G uiFo] A9 HA 2 FAH. &
ol Akron t&¢] D. H. Reneker$} 1 FE52

wo E20] FA VBRSO electrical-driven flow -

o o WA} 7bssithe AR BEWem, 50
pm e AL 2= ARE MR ARE B
T3k 1980 dti& L. Larrondo 58 PES} PP
£ 887480l electrospinningdh= 712 AR
o]7]% 3ttt Akron thEre] AFIFAAE
electrospinning Pz|E “spraying” o]} B+ 7]
A9l Bt Aol o8 E2d AV 3 A o
22 stream © 8 ZepR| = @402 FA51 Qlok
19983 S. B. Warner 5-& o|2}3h 7188 A|zH8 .
2 A7) e IEARIES EYEd=,
WA 9] A7 BeryAdo] tiF-E-o] AH$-
T oE S HEES] YA E Wl gl
+= "Euler buckling instability” ¢} AAZ Fch=
AHdE BEW electro-hydrodynamics Fop=
electrostatic spraying 7]l & £ ¢1%o]
Newtonian liquidE 314{3}7] ¢J8] A 22

Table 11. Electrostati

TR R
Polyimides Phenol
Polyamic acid m-cresol
Polyetherimide Methylene chloride
Nylon 6 & Nylon 66 Formic Acid
Polyaramid Sulfuric acid

Poly-y-benzyl-glutamate Dimethylformamide

Poly(p-phenylene Sulfuric acid

terephthalamide)
Polybenzimidazole Dimethylacetamide
Ultem 1000 Chloroform
(Polyether imide)
Nylon 6-co-Polyimide Formic acid
PET-co-PEN Trifluoroacetic acid/
dichloromethane
Polyacrylonitrile Dimethylformamide
PET Trifluoroacetic acid/
dichloromethane
Polypropylene Melt in vacuum

o], SHAAR-9] electrospinning 44 Fof WA G
A 2= B (viscoelastic jet) Ak thsh
electro-hydrodynamicsol] #al A+ SA7}A] Ao &
HZ vzt fle AAoloh electro spinningdl] thdk
AN A9 AAA SolA A7) S
i LU =

H= &9 538 7|FoR AHE A /M )
o] gz 7lgol YR JEAE &3
71&eld), 28 L AAAE FoHUSP 6165212, USP
5910168, USP 5866217, USP 5476507 ) 4
29 B3/t 245 JoH, EdAFWUSP
6265333), W Q(USP 5387621, USP 5229045))
5ol 4#A 1 Uk electrospinning process X A
Hlo]] A3t 7|l Aol Aol iy Ak, &
B AE AZHPEUSP 5024789, USP 4323525),
collector(USP 4842405), "WA} A% Z(USP
4468922), I U= HAPLA|(USP 4266918) 50|
YA Qo 77k Aol BA sty A8
2 A0 T JorEt) electrospinningdl] AFEEE £
o] A AMShe IR FRol uet gt

o) F5e TEAG] A
Nylon Formic acid
Polyaniline Sulfuric acid
DNA Water
PHBV Chloroform
Polyethylene oxide Water & Water/ethanol
PEN Trifluoroacetic acid/
dichloromethane
PBT Trifluoroacetic acid/
dichloromethane
SBR THF
Shell’s Kraton(SBS) THF/DMF or
Chloroform/DMF
Polystyrene Toluene/DMF
Polyacrylonitrile DMF or DMAC
Mesophase Pitch Melt spinning
Polyvinyl chloride THF/DMF
Polyvinyl alcohol Water
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Center(Natick) 2] project”} thE2{<1 Zo|c}
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vk 2571€e] A5 SelGErt =0 £854
Hof EAZE AT FRLH7EY] AE HEY
A5 IA AL WS ol de
SEolT ARERITE GRAlAE ol o YAy
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2 A4, oA FAEE sfds gdA AlA

£

6T M= KEst Mrax

ol AH AES LS Aojck o] AES E
AXH HES Pk AF sht shube 2
A2FAAE FFAAE o e odZ Aojg uioln
(H2 N &S AHE o= BRIEZ Y 244
& o83 AAs AF75 7HEAS AlE, AR
FH FUA 2 H e vl 3)E-g A4
A AR 2FAAE FFAAIE 71Eelth 71E7)
a2 vRIE FHubs gl FA4A7)= Aol oY
AFA o AR oh g} Adfok Aa7lElx HEt
© TAE BB o] wiFel AFA T vijlY
o 38lAl =l 23 Fe] HolAAY ARzt
HRRIT 7} vk s of WjtAdo] Hofx| 1 & o] 73}

= A7} AUTE 2y ool skl 7)&S
o] &3 FAghe] HRRINE AFA 9} HHTHS A
AL 71 ol 2 A UTAE AVA
=3 A8 Ast: Ao A & A HeE A
ot}.

FEgh JEAM= Zhdel] dhtslatgo] gl H]
B E FE2A il st & H2 58 BG4
I 9E §8RIAE IO E F e HeHIAER
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Az HIEW E R EAE $edhe fisd 785
S WrAlo| 22 MER 722 ZHe A4
Vg Aol 83 Aog, FHGe fE-S o
o Fols) F2 B olgthE AR as 54
3R aAHE 71U e 4 glo, Bl TA
Zol= UV cut 743 Fofs] zpe)iel] 9t g
Fist YAEIHRE FA FHE 5 ek
44. ET = M7A

214)7] olg7t BHals gl 4 EA4He <l
T, oAz RR, A 8 So8 wdEEY O
T AFBATAT 2047] FRistel 23 oA
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k= Ao A U wEtA, AAZ Q] Green
Round®] tjjol] we} ET A17]&8 043 A4
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Table 12. Fd 2z L

T R LEFsE A3(1998'3)

Aol ET 7162 gt olgd &
J=Hl, A B KHOE Yo & £ At
ARAZ = BE AZPN F8E 5 %ol &
BAEEE FX AU Aske AtdoliM 9] ET
Z o83 A 2 I AL & & e
o, FHAZE viEEE QPES §749) Falst
A sk He A 4 i

A ESdolde A ARAFo)A T3
o] T2 AHEE AL HolX e A
o #g e o=k 100(AE W] 54 3}t
oBE A, 1000(A Mg A 9] £ shetekE A}
£7H4) 52 E 4 I olE ARl AH
Al S mjA A0 R AEn FA) o]d] thdt
tu)7} UM T B3] JPE T ok

A3 SHolA AuRd HAg2AlE ol
- BAH 2ANZ 7|F Utk F QHES] A
3ol 7P ®ol HHAo 2 L5 = filration ¥
ol A AfaAle PFAQ AMLAZAY HA]
£ 2k oM, filtration EoF= ET 7]&9A
- Z8.3ktk

e i) EYA Z2 nA AH Fojglz
TAE ] glon FE9] S8R0kl Udk= A7)

o YA AAG 5 %S HEE 38 FS B

: B 25 HE%)
F&  (Em®re) __BOD ¥s2¢

g | ouRer | HMeld T2 | Mel | xel®

g A 4,067 2,614 |2,629,077 . 100.0 100.0
A % | 556 511 360,664 )5 | 137 | 45
A 226 198 212,107 | 7,806 5.5 7.6 8.1 8.0
7] € 3} 208 200 86,754 | 3,144 5.1 7.6 33 32
IAFEAZ 683 148 107,723 | 2,502 16.8 57 4.1 2.6
NEEE 279 243 24,975 2,189 6.9 9.3 0.9 23
A4 AA 107 68 26,937 2,904 26 26 1.0 3.0
I 54 57 21,374 1,123 1.3 2.1 0.8 1.2
4 F 244 223 107,329 | 4361 6.0 8.5 4.1 45
FAHE i 7 7 411,067 | 10,131 0.2 0.3 15.6 104
AA - gl 760 403 382,846 | 28,186 18.7 15.4 14.6 29.0
Hlgd 2E 280 126 683,729 | 23,046 6.9 4.8 26.0 23.7

28 - AFYAM(R7E, 1999).
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Table 13. A48 AZFANM U Hst

6T HE xds Head

Process Air amissions Waste water Residual wastes
Fiber . little or no little or no fiber waste; packaging
preparation waste and hard waste

Yarn spinning

little or no

little or no

packaging wastes;
sized yarn; fiber waste;
cleaning and processing waste

Slashing/sizing

VOCs

BOD: COD; metal;
cleaning waste, sizes

fiber lint; yarn waste; packaging
waste; unused starch-based sizes.

Weaving

little or no

little or no

packaging waste; fiber scraps;
offspec fabric; used oil

packaging waste;

Knitting little or no little or no fiber scraps; offspec fabric
. . ) packaging waste;
Tufting little or no little or no fiber scraps; offspec fabric
BOD from water-soluble packaging waste; fiber lint;
Desizi VOC from size; synthetic size; yarn waste; cleaning
1ing glycol ethers lubricants; biocides; materials; cleaning and maintenance
antistatic compounds wastes containing solvent
disinfectants and
VOCs from . . .
Iyvcol cthers insecticide residues;
Scouring gy TS NaOH; detergent, fat; oils, little or no
and scouring . L . .
pectin; wax; knitting lubricants;
solvents . .
spin finishes; spent solvent o
. . hydrogen peroxide, sodium silicate | .
Bleaching little or no ycrogen peroxic . little or no
or organic stabilizer; high pH -
Singei small amounts of little or n littl
1ngemg gases from the burners fHie-orno e or no )
Mercerizing little or no high pH; NaOH little or no

Heat setting

volatilizatiion of spin
finish agents applied
during synthetic fiber
manufacture, VOCs

little or no

little or no

metals; salt; surfactants; toxics;
organic processing assistants;

Dyeing cationic materials; color; little or no
BOD:; COD: sulfide;
acidity/alkalinity; spent solvents
solvent, acetic acid
from drying and curing | suspended solids; urea;
Printing oven emissions; solvent; color; metals; little or no
combustion gases; heat; BOD; foam
particulate matter
VOCs; contaminants in
purchased chemical; BOD; COD; suspended fabric scraps and
Finishing formaldehyde vapors; | solids; toxics; spent trimmings;
combustion gases; solvents packaging waste
particulate matter
Ero@uct. little or no little or no fabric scraps
abrication
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Table 14, 3738 TE|S) £57F
F]Vé% ZH

2X% HE (pocket, cell type)
3235 HEPA HE] (separator, pleat type)
173% ULPA g

deid ¥H

71%8471& 24

A7 F 474 29

wAAE He Reag, Wdgeia3a, 33ES wa3)
A4 P (bag type, cartridge type)

R EECIC R

AHEA+8 20 gE GRaleolgE)
FEHLEA
259 457
o BAE 5= ype ]
R A}A(wind) type QJulgE
7] vRlY] A3 type z*ﬂ@;%%ilﬂ
TA A type 5930474%3
g2 B9d e of sh e
oEd 98 i
o 228 o
HEHA Z2)0]7]
A4 ¥4z
mesh

T Z2 FAL FAE FASY AR 724E £ B33l 2o gas-turbine £ air filter, {5},
FHM U8 TS AEE PAH0) glom o A4 B AQE 2A|AY filierR, dry cleaning L
£ A&ske SRkl et g, 75 7lERA,  filter§ ¥ compressord filter®, AFEAM ZEIH
g3 59 A FelZ Aso] ARLE of 9} Zo] AR AEs A5l WA BEE
o Zeie Yel4dsol wel A3 el (refiller),  AAZF F2 7150l

F4% e, 4% HEPA ZE, 274% ULPA el E AdEoklA ti7lv fA1Fe) =t
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< $95 U AP Lo AEY F49% &9 TEE a7ske AAlY S wE {4
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2 100~10%F 03] S35 FF ez +
B AMEHY oWt Y E&9 ULPA ¥EHE Zut
) HNFAY) I3A FHX FAERO =S
"ok J¥8F AA"EA AL F2AGIH IF
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A, Asataty SO FE Y ok A4 2
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o]l Ao E tFEH A A Kl dHAs Zepx
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EYro BAS MNEs e 98 ok & FE B
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Table 15. A7 E9A1 59 F2 £ Fol(P] . HE)

6T M= A8 o
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Fiberreinforced Plastics(FRP)
Fiberreinforced Rubbers(FRR}
Fibgrrainforcad Metais(FRM)
Fiberreinforced Concretes(FRCo
Fiberreinforced Ceramics(FRCg
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