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m # 

ft. S43, fmmp,, 

was* 
20 ^4^, J^fLIt (polylactic acid , PLA) 

nsnmmmim&mi, 

MM& (MzMftnnm wnm 
^IIIB)O ILM^A3i7fv (#H ZeamaysX (#H Triticum 

spp.X ^yfv din Oryza sativa) (#P Beta vulgaris ) ° 

nH 
[CH-

0 
CH-C-O-CH-C 

II i 
0 CH, 

PLA 

mmm) >ra, PLA 

PLA PLA Jiw^r 
y£0t)f4ibo ' jMAl''•11' fk£-> - l"l¥;l"in (polyethylene terephthalate polyester, PET) 
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ym, „ 

PLA 
SIM, 

mmmmmttm, x«» 

y±0t)f4fb (Dugan, J. S. 2001, "Novel Properties of 

PLA Fibers", International Nonwovens Journal, 10 (3): 29-33; Khan, A.Y.A., L.C. 

Wadsworth, and C.M. Ryan, 1995, "Polymer-Laid Nonwovens from Poly(lactide) 

Resin", International Nonwovens Journal, 7: 69-73) o 

w&ffiM-gfc&MTkffio ^r^PLA^^jsetj^, 
98%, 6o°c» 

J&iHiifeMPIIf (Dugan, J. S. 2001, "Novel Properties of PLA Fibers", 

International Nonwovens Journal, 10 (3): 29-33 and Lunt, J. 2000, "Polylactic Acid 

Polymers for Fibers and Nonwovens", International Fiber Journal, 15: 48-52)o 

ft, 120°CM 175°C^f0]^©H##^I#6tJ^ 

mwn, AM 

PLA (Hartmann, M.H., 1998, "High Molecular Weight Polylactic Acid 

Polymers", p. 367-411, In: D.L. Kaplan (ed.), Biopolymers from Renewable 

Resources, Springer-Verlag, New York)o PLA I'll) ' 1vi)i}\Lii:iL- 1^M-14i<¥•1 'J M 

(Drumright, R.E., PR., Gruber, and D.E. Henton, 2000, "Polylactic Acid 

Technology," Advanced Materials. 12: 1841 -1846) o \lA , Hartmann ^ 1998 ^ 
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PLA J& 

(Drumright, R.E., PR., Gruber, and D.E. Henton, 2000, "Polylactic Acid 

Technology," Advanced Materials. 12: 1841-1846)o 

co2^P H2OO 

mmn&\u^ pn mmmmtxmmmmmm, mm^^k 
(Drumright, R.E., P.R., Gruber, and D.E. Henton, 2000, "Polylactic 

Acid Technology," Advanced Materials. 12: 1841-1846; Lunt, 2000)o 

PLA Williams £ 1981 ^RMW3 

g IIM9&IIK Bj PLA WM^^CWilliams, D.F., 1981, 

" Enzymic Hydrolysis of Polylactic Acid," Engineering in Medicine. 10: 5-1)° 

Hakkarainen 2000 1.8 PLA #oPnf?W^ 86°F 

(Hakkarainen, M., S. Karlsson, and A.C. 

Albertsson, 2000., "Rapid (Bio)degradation of Polylactide by Mixed Culture of 

Compost Microorganisms - Low Molecular Weight Products and Matrix 

Changes" , Polymer. 41: 2331-2338)o injet 5 JiDQtlfPlW 

writ, wiMmmmMmmmmmtn* 

Hakkarainen # 2000 Rl W 

hmftBo MSfrPLA , && I4O°F 

(Drumright et al., 2000; Hakkarainen et al., 2000; 

Lunt, 2000; Williams, 1981 )Q^ PLA£ 14O°FTf^Mlt/0^0t^MfaM, 

£ 40 ^M/L^nTW&I!] 100%^t/M (Drumright 2000), 

i4o°Fmmmm± 
^ (University of Tennessee, USA) I'll) Larry Wadsworth (Khan A§, 1995) f'T y'u 

JF#nfiJFPLA (spunbond, SB) (meltblown, 

MB(Smith, B.R., L.C. Wadsworth, M.G Kamath, A. Wszelaki, and C.E. 

Sams, "Development of Next Generation Biodegradable Mulch Nonwovens to 
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Replace Polyethylene Plastic," International Conference on Sustainable Textiles 

(ICST 08), Wuxi, China, October 21-24, 2008[Proceedings and CD ROM |): 

*u , PLA 4 

MJST, PLA £i$ys 
PLA 

ZJ^o PLA 
Merja, 

Sari Karjomaa ^P Johan-Fredrik Selin, 

("Biodegradation of Polylactide in Aerobic and Anerobic Thermophilic 

Conditions,") " (Elsevier Science Ltd.) ,2002)o 

-sm$v¥, 
«MH-93-^srMS: CPHB/PHV), 

MM, 
PLA, mmmmmm-. m 

rmmwm (Poiy (butyienes succinate)) 
(poly (butyienes succinate-co-ethylene succinate)), :/l; 100 J\Z)n {il>7J>t{f 

o $WK, £ 20 PHB/HV 

M&o PHB/HV 6 (Shin, Pyong Kyun, 

Myung Hee Kim and Jong Min Kim, BJ"P$|?M^4#IS^ 

("Biodegradability of Degradable Plastics Exposed to 

Anaerobic Digested Sludge and Simulated Landfill Conditions,") 

z£>ife( Journal of Polymers and the Environment), 1997 5 1 1W 1566-2543 

K)o 

£BTP^M, ̂^SIHI^^SB (poly 
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(hydroxyalkonate)s, PHAs) 

^ I i I o -¥• 19 tit 20 ^ ft , m -R-3- B S II JKJ H SB 
(poly[(R)-3-hydroxybutyrate, P(3HB)) iSf» 

BM, P(3HB)M:WSMm^6M4k 

(polyethylene, PE) (polystyrene, PS)o M 
jfj, 3HB (hydroxalkonate, 

HA) #-TC, MS 

tjMAM^o £ 

PHA c It^t/HSe^i^ 

^ S^PHAJt— 

Sjtb, f Sf fPilf f PHA 

&«, w^j PHA Mil, PHA p#-#, 
(Numata, Keiji, 

Hideki Abe ^P Tadahisa Iwata, M fi- $IIJK/ It Sit M ^4 Eft ^ #3 W If '14 
("Biodegradability of Poly(hydroxalkonate) Materials,") ^4^4 (Materials), 2009 

2 ffl 1104-1126 K)c -#[R]-3-^STM^P[R]-3-^Sj£M^^M^ 

M ^ SB > P(3HB-co-3HV) (Imperial Chemical 

Industries, ICI) flflOT^Rn^^/^o 

4^ai-|t3«Ti^ (3HB) ft 3-f£®Jft$B§ (3HV) 

(Holmes, PA, (1985), PHB 

Pll? ̂ M'[4M^4 ("Applications of PHB: a Microbially Produced Biodegradable 

Thermoplastic,") 7ft41 (Phys Technol) 16:32-36, yfc f I Kunioka, 

Masao, Yasushi Kawaguchi ft Yoshiharu Doi, 3-|53STItSBft 

4-I5STIIS0 Eft) WPII?^JP^SB ("Production of Biodegradable copolyesters 
of 3-hydroxybutyrate and 4-hydroxybutyrate by Alcaligenes eutropus,") KvJ 

(Appl. Microbiol Biotechnol) (1989) 30: 569-573 )„ P(3HB-co-3HV)^J 

5 
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CH3 0 0 
—{- 0 *C H - CH2 ~ C - C H2 - C H^-C H 2-C 

3HB 4H5 V 

(PHAS) JMUH/- r^nA 

mmrmmm p(3HB-C0-4HB)M^t/^B^# 
I'JTfF^o P(3HB-co-4HB)0^ifc^^^$nT: 

CH3 0 0 
^0-CH--CH2-C-)r-{-0 CH2-CH2"CH2-C->-

3IJB jiHS V 

^ #^f=tB^W34% 4HB 

Ift P(3HB-co-34% 4HB); 

6MM, ^JfeHl^W^:i4HB (60-100 mol%) tf} P(3HB-co-4HB)±t|l^ 

IBO &&M> ^^cftWil^, 1,4-

TP(3HB-co-4HB)^M^^t/o Bl* 4HB #R, 

P(3HB-co-4HB)#ll^j£f#®jf >A 43Mpa TPH'J 26Mpa, MMiWA 4%if ^R 

1(J 444%o #M, M4HB^i>A64%i|^RllJ 100%, 

4HB Qtlit^RyA 17Mpa it^Ril) 104Mpa (Saito, Yuji, Shigeo Nakamura, Masaya 

Hiramitsu ft Yoshiharu Doi, 'n 

ft f;k M ( "Microbial Synthesis and Properties of 

Poly(3-hydroxybutyrate-co-4-hydroxybutyrate)," 1 I I n" | ( Polymer 

International) 1996 39 M 169-174 K)» Mf 4HB 0 

if^RlO 49 mol%, P(3HB-co-4HB)6^||jf >A 55%M'M!J 14%, 4HB #-7H 

Xf^3HB#-7n^^^H, ^^^P(3HB)^4J6tJ^Pgc 

P(3HB-co-4HB)ffi^X P(3HB)Ef4^Kftt]f4i|jR^W^fto M 
if 4HB ̂ MJA 0 if MO 18 mol%, 178 °C p|l!]150 °C(Kunioka, Masao, 

Akira Tamaki ft Yoshiharu Doi, 4M: M-3-I5STII 

("crystalline 
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and Thermal Properties of Bacterial 

Poly(3-hydroxybutyrate-co-3-hydroxvalerate) 

copolyesters: 

and 

Poly(3-hydroxybutyrate-co-4-hydroxybutyrate)," ) Jv 6} f~ (Macromolecules ) 

1988 22 M 694-697 K)o 4HB P(3HB-co-4HB) 

\'X;A\*f-M- fill<¥• J-i11 111 I (Kunioka, Masao, Yasushi Kawaguchi ft Yoshiharu 

Doi, 3-fmrmmm 
( "Production of Biodegradable copolyesters of 3-hydroxybutyrate and 

4-hydroxybutyrate by Alcaligenes eutropus,") KvJ (Appl. Microbiol 

Biotechnol) 1989 30 M 569-573 H)o , P(3HB-co-4HB) 

o.i M mmmmm 
37°CT«r, 4HB MLMW 

tfc 4HB 28 mol%Bf (Nakamura, Shigeo ft Yoshiharu Doi, ^-3-P5ST^SB-4-

S T II? IB ^ JPt #3 Eft ^ ̂  #3 ^ ft # '14 ( "Microbial Synthesis and 

Characterization of Poly(3-hydroxybutyrate-co-4-hydroxybutyrate)," ) Jv 6} f~ 

(Macromolecules) , 1992 ^ 85 17 M 4237-4241 K)» 

MM 4HB 

ft 85 mol%Bf(Kumaai, Y. Kanesawa ft Y. Doi, 

(Makromol. Chem) , 1992 193 53 J/T through Nakamura, Shigeo ft 

Yoshiharu Doi, n*^ft#'[4 

( "Microbial Synthesis and Characterization of 

Poly(3-hydroxybutyrate-co-4-hydroxybutyrate),") Jv6} f~ (Macromolecules) , 

1992 ^ 85 17 M 4237-4241 K)» P(3HB-co-9% 4HB), P(3HB)ft 

(HB-co-50% RM P(3HB-co-9% 4HB)^ 

P(3HB)^jMMW P(HB-co-50% 3HV)#H^f£ (Kunioka, Masao, Yasushi 

Kawaguchi ft Yoshiharu Doi, 1g 3-^STStliift 4-^5ST!^lB0t) 
f\:. '$} nJ" 1^ M- J'< M ^ l"ln ( "Production of Biodegradable copolyesters of 

3-hydroxybutyrate and 4-hydroxybutyrate by Alcaligenes eutropus,") KYI |J 
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(Appl. Microbiol Biotechnol) 1989 30 ffl 569-573 K)o 

HSB) (Polybutylene adipate terephthalate, PBAT) jil: ' 

SM 
PBAT Jiw 120° fK^PLA, 

IM, MMfc&Mj&Mftix&Mo W^PBAT#llft#C§r=npn^ 
&±m, ^KftJwm^M^TR^, 

MIM, w& 
l»#Mi # PBAT ft PLA 

^fc'&ft^WMto PBAT ft PLA 50/50o 

MM,20 M 30 PBAT ft PLA 

6tJ 50/50 M^6tJ BTM^ftft 

2O#0ft£l!]||i^, 20^Z)^Ma 
TP$; 3o#0tii^piij^, R&zfemftmmttT&o MM, 

nm&#A¥ 
#, mmtimjkPBAT mm'\&mpmn, M# 
T|^I»^, #®jsij>APBATffi 

Mo (SEM) ®±#ai, Hffl^K^3O#0^M 
AK flb jsiilOT 4.7 lum^H/Mi, fM^^jH®^0tf0]MIH:ilA:c 

'V: ^i^mil'!^fill WMfc. (Lee, Sangmook, Youngjoo Lee and Jae Wook Lee, "Effect of 

Ultrasound on the Properties of Biodegradable Polymer blends of Poly(lactic acid) 

with Poly(butylene adipate-co-terephthalate," Macromolecular Research, Vol. 15, 

No. l,pp 44-50 [2007])o £n±M#f3f ttilft, PBAT M 

J'- 500%, tilltZ K PLA Mfj' 9%, PHBV Mfj' 15% ("Biodegradablepolyesters: 

PLA, PCL, PHA"---, http://www.biodeg.net/bioplastic.htmDo 13MI^TJfi'JjII PBAT 

•^PLA^PHAM^^ff!i#0ti#ji, wM^ft 
# PBAT 

BJM^:f40^jlJSW4o PBAT I^RTjff^: 

O /—x 0 DO 
II f II rf~\ u 1 -y-C™—^ V—CO 

8 

-C~—(CH2>4—CO (CH^O-
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PBAT W BASF £W| $} Ecoflex™ , Eastman 

Chemical Eft Easter Bio®, Novamont Eft) Origo-Bi®oDuPont 

%&%} Biomax®, 1 

PBAT, # 
JIW 200 ° C ft PLA-#, Biomax®^Xt/M^fr^Ml"5fe^T 
7Kffl> )k'-i-tjfta (Vroman, Isabelle and Lau 

Tighzert," Biodegradable Polymers," Materials 2009, 2, 307-344)D /k 2004 ' |'-, 

Novomont Eastman Chemical Eastar Bio ^J^^feEftik^r 

( " Novamont buys Eastman ' s Eastar Bio technology " 

http://www.highbeam.com/doc/lGl-121729929.html) 0 BASF ^ W] ft M illEft 

PBAT Ecoflex™ PLA 

ft PHB (" Bio - Sense or Nonsense, " Kunstoffe International 8/2008 

[Translated from Kunstoffe 8/2008, pp. 32-36 )o 

Mrr.mrr.mm (PBS) ^na 
a»^xiift I,4-TXII) mmmrmm ammmmmm) 

Showa High Polymer £W||ft 

Bionolle®ft # |1| Ire Chemical W] Eft EnPol® o {±5 Eft 1^1 g 

WPBS, MTrMZrmm (PES) ftffift»IliJM (ITIISia^i 
^M%}> PBS A) l,2-^X||ft l,4-Tr.$$^M 

J0^ftIi^f!j#6tJ^tlB^i#ffl SK Chemical f= 

on^J Sky green® 0 Nippon Shokubai 

Jt LunareSE®o PBS 90-120° C, 

(Tg) M*}~45° C 10-10° C, (PE) ftl^pW (PP) 6tJ Tg itz 

f0], PE ft PP 330 kg/cm2 ift 

ft 33O%0tdfric#^:^o ^JnXf4ib#?X PLA (Vroman, Isabelle and Lau 

Tighzert," Biodegradable Polymers," Materials 2009, 2, 307-344)D PBS 

http://www.highbeam.com/doc/lGl-121729929.html


WO 2014/124563 PCT/CN2013/071649 

H 0--(CH2)40- C -(CH2)rC jnOH 
0 0 

PBS "nf iX M |S[ o 4^ H Sinoven Biopolymers ^ n] ̂ lj 

PBS, JIW 5O%BT#^^C 
100 ° C ("Production of 

Biobased polybutylene succinate (PBS) " 

http://biopol.free.fr/index.php/production-of-biobased-polybutylene-succinate-pbs/ 

)o PBS^M^£PLA4^6fc#^ffi'[4t&> M^Mft^C#M 

f4o ^ PBS $cjf/hX 2O%0t, PBS BTW-^ PLA PLA 

0t)|jjlf4 (Bhatia, Amita, Rahul K. Gupta, Sati N. Bhattacharya and H.J. Choi, 

"Compatibility of biodegradable poly (lactic acid) (PLA) and poly (butyienes 

succinate) (PBS) blends for packaging application," Korea-Australia Rheology 

Journal, November 2007, Vol. 19, No. 3, pp. 125-131 )o 

ft mmm, 

MS PHAs ft PLA, PLA 1%M 95%o 

PHAs ^ PLA 

PHAs-PLA MJ& O 

£^, E±30P£ PHAs ft PLA 

£^, E±30P£ PHAs ft PLA 

10 
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iP-MM o 
£^, m^iMPMMmm^k^^T'Mk^M 

$L, 

it^Rmmmmmm^, Fm^mp^mfrnx^ fcmx-%, M 

® il kVft i£ £E ̂ h >(JR $i o 
WfWiPM^M: 1$ 

TKMB^X^IO 

^RmWjt&^jMM^, MB PLA, \iXH MB PLA Xj 
PHAs ^JMflAIlM^^tfeK MB Jf^lTOJi^ 

£Mif ^, P)TJ£ PHAs % PHBs ^ PHVs, ̂  PHBs ft PHVs 
ffi^kM^lW&kWfao 

PHBs 3HB ft 4HB J 
P(3HB-co-4HB)o 

0T^4HB 5%-85%o 

X^t/^i^t/^PLAfiMMt igPHAs 
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1%PLA M 95%PLA, PLA % 50%M 

£TF, 30%^T (50%-10%)c 

^S PBAT Jg PLA 5-60% PBAT, 

20-40% PBATHt, ffiRft^fr 

£^S PBS ^ PLA 5-40% PBS 0t, 

«lO-4O%PBS0t, #^ft^t^Kt/, (^Ull 

/"*on, JlrWSfciif^tHf^ftIfo 

^ PBAT Jg PBS ft PLA 5 

-50% PBAT ft 5 -40% PBS Bf, {£if 10-30% PBAT ft 10 -30% PBS B4, Rj^t/ 

^fllf^ftlf^Tirf^o 
PBAT #11^ 10-60%PLA, 20-40%PLA 

It!#, $##!!] Ms <, 
PBAT 10-60% PBS, {£if 20-40%PBS 

It!#, $##!!] Ms <, 

PBAT #11^ 10-40% PLA ft 10-40% PBS 

15-30% PLA ft 15-30% PBS ^Bt, 3M#l!]6fcj£, IftlS 
4>, 

fr^Bj^t/MfftWitlEm^, #£Rft^£R 
$}, 5-60%, 

10-40%, 

(I45, fr^fi^nJ^^/^ifftWitlE PBAT 

W^B4j^M4>, J^W40tJiIit;*/ 5-60%, itii 10-40%, 

mm o 

5-60%:TO, 10-40%, \mw 

iavftl^^ PLA 
5-60%±jP4, 10-40%, \MW 
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®MP«B^ PLA ft PHA 
5-60%W4, 10-40%, \Mw 

mmwM^3\ PBS 

if® 

&*RW *, ̂ mmmmmtm vxmmmpmmn 

&*RW*, fr^iiJEW4Wm^mmm„ 

^o 

^§!j^M>E#^4» ExxonMobil 

VistamaxxR iliJiulJll, j IJ I'll)}JS 100% I'll) Vistamaxx ui(il- fj' 60-95% Vistamaxx M1 jL: 

tlM^, tWMWMWU^o 

^rji!j^MiE#^4> ExxonMobil 

VistamaxxR iliJiulJll> j IJ I'll) Jot 100%Eft) Vistamaxx ujcl l- fj' 60-95% Vistamaxx M111-

-mm* 

^§!j^M>E#^4» ExxonMobil 

Vistamaxx®^^^, j IJ I'l^J ji: 100%Eft Vistamaxx ujci Wf 60-95% Vistamaxx ^11 j I-
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^§!j^M>E#^4» ExxonMobil 

VistamaxxR iliJiulJll , j IJ I'll) Jot 100%I'll) Vistamaxx ujcl l- fj' 60-95% Vistamaxx M111-

PBAT 

Vistamaxx Jl 0 

^#JftM£E#l4, PBAT (polybutylene adipate 

terephthalate, $L PBS ^ PBAT ft PBS 

tl, PLA ftS^Bj\MW PBSA.PCL.PCL-BS ft PHA, 

>AM« PLA, IXM PLA ft PHAs tfjMMM&Wj, PLA ^ PBAT ft PBS 

sK# PLA ft PHAs ^ PBAT ft PBS 

6tjM^o &^§TM£R^ftMJEW4, 
ittti, #_atRmmmm* % 

SMU-3-BMTM^M-44£MTMW®a (P(3HB-co-4HB)) 

±*1> ^Mft$MK4^£PI$¥, (Saito, 
Yuji, Shigeo Nakamura, Masaya Hiramitsu ft Yoshiharu Doi, "M (3 -|5STItIfB 

-4-^STMB) mUMftT-39 (1996), 169-174)o 

@itb, P(3HB-co-4HB)f:Bpn^MIS#^^:, 

MM, m 
±ii. MTR> Mfb> ^Mft^O, P(3HB-co-4HB) Eft) 

(PLA) 

14 
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j$MW0®Sft7K#"t5fr&PLA 

@ltb, (polyhydroxyalkonates, PHAs) Xj PLA 

^P'^PHAs-PLAM^tSi^^ji^, £nP(3HB-co-4HB)o .tt^h 

PHAs ft PLA, 10 PLA 

6tJ^B^ipITJ^^B&i^^^^tl(^^MftPET^),MMPHAs 
PLA 2M 3 rnzn* PLA RmmftAMit 

-oi&ILBIfM, MPHAs^^rt^^eMiJIf^, R'MMMitMMJAM 
m$k, £nJK PLA 25% Eft PHA MWtBfXMn 

mpm\m^ #iiftirnpn^w^) MffMo 
^1, 2, 3ft4^^lJ^lJ[iiT0^.#BPnyt0^SS^"o ^#BPn^j400Kg, ft 

pH itXT 7o 

w»ae^#npn0^Mff^±m^, 2 PH tft@#iMi 
ftfaWL fT4 jW)^M#Bpn0^TO^^5 0T^o 

£ *¥> 25Kg 6tJ 85% PLA (NatureWorks £W| X/5^ 

2002D) ft 15%PHB (3HB-co-4HB) &M%), M 25 Kg ^ 75% PLA 

(NatureWorks £>:JXrift 2002D) ft 25%PHB (3HB-co-4HB) 7^r 

LB H j'H 0^ Biax-Fiberflilm 

(meltblown, MB) £R#J, 

50g/m2o *Erfi!]f^T 100% PLA (NatureWorks -^^X/^Eft 
2002D) MB^Rt/o £ 
MB ^t/6WS4ft$^#Mjf M, 2002D PLA 
0W®!3f$C (M PLA PLA 

o 100% 2002D PLA |ft^i>MJf 



WO 2014/124563 PCT/CN2013/071649 

274 °C, 276°C, 70-80 

M PLA -jfMffl ;*J 266°C, ;*J 260 °C (Wadsworth, Larry 

ft Doug Brown, "High Strength, High Quality Meltblown Insulation, Filters and 

Wipes with Less Energy," 2009^ 

11 ft 26-27 0)o Slbk, PHB 

6tJ MB mfttp I Hi 6tJ MB PLA/PHB 
(MI 

% 70-85, MB Ift PLA Jp^tl (NatureWorks 

PLA625ID) ^ PHB 0 6251DPLA 

1 M^M^MtM^XXf1, PLA ftM^ 
PLA-PHB 

fflT SB X^mm^W/yW, IMBI2^^»I, 

MB SM SB 
12-25|Lim, mmzx MB 2-8 um0 MB 

2010 ^ 12 PLA6251D ^ PHB 

85%PLA/15%PHB, ft 75%PLA/25%PHBo ^ 
% 231 °C, 85%PLA/15%PHB 

IK, % 233°C , M 75%PLA/25%PHB 227°Co 1^#, 

PLA/PHB W^^M^ft^^o jifc^h. £ 

MB||f®M&> Mt ®it^o £2011^12^, 
1. Om Reicof il4 SB 

'> r &&M%CM, «m*nmm n xm„ 
Xtb^h, E±3^ MB mw SB MB 

**M^Cetj*®^ 
MB 100%2002D M MB iPM, 85%2002D M PLA/15% PHB M 75% 

2002D/25 % PLA — MB 12.5 50 g/m2 M, JA 

Biax-Fiberfilm ffl ^ ̂  ift It (U.S. Pacific 

Nonwovens Industry)o L5 



WO 2014/124563 PCT/CN2013/071649 

4 MU sM> 12 M> 16 JWJft 20 

i«^M£nT, f^MBPLAftPLA-PHB^Rt/J^fflMrtl^t^, RU 

mm*, 
wii^MB#nnn, mm 

MB ^ 

0tj£?UM±, ̂  4 JW] 20 jW)100% MB PLA, 

85% PLA-15% PHB, ft 75% PLA-25% PHBo #A, 

IA> 
AM^Itt^, ^IM^Iil^PA 1.5 A#RP, ^11^, 

pn^fi#> M^t^ttftlAitMIiJilt) 
6tJ-o ^Sft^hlWWH^o ^ 4 jW|# 

m±j A mrnmm, & 
4^ 6A A 100% 2002D PLA MB i9M, ^ 7A A 85% 2002D PLA /15% PHB 

MB Ami, A 8A A 75% 2002D/25% PHB %9Mo 100%MB PLA AA'tn/C^JA 4 

J^^ftiSM^yRyn^^jfJ^AT 6%6tJ^lMir[$i5M^ (machine direction (MD) 

tensile strength), li'ij 85%PLA/15% PHB ft 75%PLA/PHB ^RtHX^MS TO 

}5M^A4%ftl% {0^100% PLA, 85% PLA/15% PHB 

ft 75% PLA/25% PHB 50%, 32%ft 

)M (cross machine direction (CD) Trapezoid tearing strength) 0 /1;yi 'J A111 4 ji'cjjn, 

100% MB PLA ^A 26% tf} MD irC&^MSft 64% CD fri®Tf8.§jf, M 85% 

PLA/15% PHB ft 75% PLA/25% PHB AA AA 19%ft 22% MD iMlAAJA 

\iXJk 77%ft 80% Eft) CDif[iT^M^c 4 JWJjA 100% PLA £R«A 

91%MD|jL^Mft 98% CD fri®Ti^M,M 85% PLA/15%ft 75% PLA/25% 

17 
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PHB^lJ^ 76%ft VX& 96%ft 87% CD it ° 

4 Mfe, 100% PLA^Rt/^^94% MDfri^Mjf ft 99% 

CD , M 85% PLA/15% ft 75% PLA/25% PHB 76%ft 

86% MD&&3&K, IXM 99%ft 83% CD frCS^M„ 

MMW MB 100% PLA 
PLA-PHB M^^Jo ® 

^ 6B, 7B ft 8B ^ £0 7K tB 7 100% 2002D PLA MB £Rt/> 85% 

PLA/15%PHB ft 75%PLA/25%PHB 12 

Ho 16 Mfe, 85% PLA/15%PHB 
£ 16 MB HJ'[4ft CD M 75%PLA/25%PHB 
WJ/KLBT 22% Eft) MB mUR 33% Eft CD £p£^|wi£ba& 

#, Ml2j^js, 
> JW 100%PLA |ft#Pn ift MD ft CD PLA ft PHB 

WU^o 0fW^#oPn^M7X> MMf^jhft^ih/^/IIMlt/^^ 12 jwjjs^j 

mm%m^ 

l .MfW I^MT Hfc M rtJ yf M 
(96) M* (Kg) 

£6xK 97.56 390.24 
1.2 4.8 
0.6 2.4 
0.3 1.2 

20 0.1 0.4 
X#5«¥i?ZJH 0.0167 0.0668 
X#5«¥i?¥® 0.0167 0.0668 
X#5«¥i?M® 0.0167 0.0668 

0.075 0.3 
0.075 0.3 

IT It St 0.01 0.04 
0.03 0.120 

&i+ 100.0 400 Kg (X^} 400 L) 

18 
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2. 
m# M* (Kg) 

fflzk 380 
MM 20 
&i+ 400 Kg 

^3. 
MS (Kg) 

300 
fflzk 100 
&i+ 400 

4. £l\ 
MfiH^Hk(%) Mfi 

(Kg) 

WM 23 69 
23 69 
23 69 

Mf§i7k 31 93 
M 1Q%MM.VCMM pH ft® 7.5 

&i+ 100 300 Kg 

^ 4 i^.0^: 

#69KgTt« (USPilT^AMM^lX) 
MA 69Kg 

MA 69Kg X#; 
fjWBtUff ̂ PA 83Kg M$7K; 

pH if^ii pH {t, M'MMA lO%^ti^t{fcfft (ffl 
M^TkM^r) tJlJpH{tj£Ilj7.5; 
^RA^J^6tJ^7XWttA6tJM^f!4J6tJ7X3il!J 93Kg pH {t 
^ijiTfIlj7.5o 

^5. fflfi-^T 15%#1 25% PHB ^ Biax MB PLA (2002D)^P MB PLA (2002D)W£tSff ̂  (ft pH 
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PH it (%) 
S&-& TO H—& TO 

3.92 3.94 3.93 1.30 1.32 1.31 
M/K 6.89 6.98 6.94 0.13 0.14 0.14 

7.19 7.18 7.18 51.8 50.4 51.1 
7.36 7.51 7.44 52.4 54.6 53.5 

^6A. 100% PLA (20020)^/^ M/K> n 4 

4 
100% PLA 
2002D 

m* 
(g/m2 

) 
(mm) 

mn& 
(l/m2.s) (N) 

nW'& 
(%) 

mmmm 
(N) 

M D CD MD CD C D 

(%) (%) 
46.4 0.400 2122 31.8 14. 

0 
10. 
1 

57.2 22.1 

mmm 47.2 0.366 2298 29.9 6 12. 
8 

6.8 29.8 11.0 50 

M^fc 45.8 0.384 2260 23.6 26 9.8 3.2 3.8 8.0 64 
mm 49.2 0.394 2672 3.0 91 1.2 3.0 1.2 0.4 98 
mm/tjf/ 
MMMM 

56.8 0.472 2506 1.8 94 0.6 0.7 0.4 0.2 99 

^ 7A. 85% PLA (2002D)/15% PHB M/K> W&WWf^/MMMk1 

4 85% 
PLA/15% 
PHB 

m* 
(g/m2) 

JME 
(mm) (l/m2.s) (N) (%) 

mmmm 
(N) 

M D CD MD CD CD 

(%) (%) 
57.8 0.455 3134 14.4 9.7 19.8 32.9 7.9 

mm 52.5 0.536 3876 13.8 4 9.4 13.5 21.3 3.4 57 
MTK 58.8 0.460 3024 11.6 19 7.2 4.2 7.0 1.8 77 
mm 63.2 0.531 3639 3.4 76 2.2 2.7 3.4 0.3 96 
mm/®/ 
MMmm 

59.8 0.508 3916 3.5 76 1.4 3.6 3.6 0.1 99 

8A. 75% PLA (2002D)/25% PHB ̂ .^T^R^nlftM, M/K> 

4 MJn 75% AT* mm MW& tr^®^(N) 
20 
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PLA/25% 
PHB 

(g/m2 

) 
(mm) (l/m2.s) (N) (%) 

M D CD MD CD CD 

(%) (%) 
53.8 0.387 3740 8.5 3.6 5.2 12. 

0 
3.7 

56.2 0.344 3708 8.4 I 3.8 2.5 4.4 1.3 65 
MTR 53.6 0.338 3627 6.6 22 2.4 1.6 1.8 0.74 80 
mm 53.7 0.403 4502 2.1 75 0.8 2.6 2.6 0.48 87 
mm/®/ 
MMMM 

61.5 0.460 5448 1.2 86 0.8 3.6 9.1 0.62 83 

6B. 100% PLA (2002D)MB 3 J^P 16 > M/K> 
12 Mbn 

12 
100% PLA 
2002D 

m* 
(g/m 

2) 

mm 
(mm) 

m*x& 
(l/m2.s 

) 
(N) 

nW'& 
(%) 

mmmm 
(N) 

IV D C D MD CD CD 

(%) 
1 

(%) (%) 
46.4 0.400 2122 31.8 14.0 10. 

1 
57.2 22. 

1 
&1 16 M 
Jp 

44.8 0.396 2079 32.2 0 12.7 9 7.0 45.4 9.8 56 

mm 46.7 0.41 2328 14.5 54 3.8 73 1.2 1.0 2.3 90 
MTK 46.6 0.392 2272 4.9 85 2.4 83 0.6 0.7 0.8 96 
mm 49.2 0.408 2652 0.6 98 0.2 99 0.9 0.2 0.3 99 
mm/?}/ 
MMMM 

* * * * * * * * * * * 

7B. 85% PLA (2002D)/15% PHB 3 J^R 16 > M?K> 'MMfflUfcM/ 
£171 12j^BWSfi> 
12 MJn 
85% 
PLA/15% 
PHB 

mm 
(g/m2 

) 
(mm) (l/m2.s 

) 
(N) 

MW'B. 
(%) 

mwm 
(N) 

IV D c D MD CD CD 

(%) (%) 
Mfk 
(%) 

^ 3M 
0 

57.8 0.455 3134 14.4 9.7 19.8 32.9 7.9 

21 
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JP 
54.9 0.441 3049 15.0 0 9.5 2 19.2 31.5 7.1 10 

60.6 0.576 3418 10.0 31 5.4 44 4.2 8.0 2.3 71 
61.4 0.506 2853 8.5 41 6.3 35 5.6 11.4 2.2 72 
66.9 0.522 3020 2.5 83 1.9 80 2.1 2.7 0.6 92 

8MB/i>/ 
MMwm 

62.6 0.490 3152 2.5 83 3.2 67 2.4 4.8 1.1 86 

^ 8B. 75% PLA (2002D)/25% 
12 jUjpi^ 

3HB 3 J^R 16 > M/K> 

12 
75% 
PLA/25% 
PHB 

m* 
(g/m2 

) 
(mm) (l/m2.s 

) 
(N) 

MW& 
(%) (N) 

M D C D MD CD CD 

(%) (%) 
&$: 
(%) 

3M 
JP 

53.8 0.387 3740 8.5 3.6 5.2 12.0 3.7 

£^16^ 
Jp 

55.5 0.383 3339 6.6 22 2.4 33 1.5 1.6 1.5 59 

56.8 0.376 3838 4.6 46 1.9 47 1.4 2.2 0.7 81 
M^fc 46.8 0.346 3182 4.4 48 1.4 61 0.9 0.6 0.5 86 
mm 57.4 0.440 5129 1.1 87 1.1 69 2.0 2.9 0.7 81 
mm/?}/ 
MMmm 

* * * * * * * * * * # 

m%, 2o%wm^$} 9ta m PBAT 
Biax-Fiberfilm ^W]|^JfXT f'rfj' 20%PP I'll) Meltblown (MB) Vistamaxx®0 /At^l |;1 

(SB) PLA, 80g/ 

m2oPBAT 2WOWM¥I6tJ PBAT #11# I 20%PPVistamaxx 

MB SB PLA MJE, 5-13 g/m2 0.5-12 g/m2 

tt3£l-7g/m2lMtf£$o jfcfc^b MM SB PLA ?j£JHJ3i, 

22 
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ft. mmw&^ „ 
jejuni, 

& PBAT 

ilUlJEWW^ 

iffc^b I£TR> 7K^^^M$}^M?LI$-I& 

£R^9#T^, 9^m^ (100%) PBAT #11 (#Pn 1) 

^ CD 300%lii>Jlo f^pm 1 Mf^on 5 

wti«^#iiftjiJE 

„ #npn i mymnmm 
% 338Og/m2/24/jN04, 549mm0 f 20%5«Bi56tJ PBAT 

#11 (#nPn 2) 6%f^P#nPn 1 JW^#^7Xil^#$t«, #JS»J 

»Mco PBAT#ll^#nPn 1|P#R°R2^, JIW^#6Wif 6to^T, Utib 

MB# 

RP3, SP^W 80% Vistamaxx® (Vistamaxx S 

ExxonMobil ^WJ^) \>XJk 20%PP, MD ft CD A^J 

300%, 8816g/m2/24/h0to fM^, 

#oP 3 % 1043mm, M 

20%PPirtAIlJ Vistamaxx jflli 

^^RAIOMB^aifiafi1^, Vistamaxx MB ^Rt/^A^o £nHX4 

100% Vistamaxx WtffiiSJlH1, A 
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f&m, MB Vistamaxx ^JfJM%#ll—gC, \MW 

PBAT m PBS, 

% 100% Vistamaxx 

100%Vistamaxx Vistamaxx 

PBAT ft^ 20% tf) CaC03 ig Vistamaxx |ft PBAT, 

Vistamaxx Ms, £ MD #|4ft CD tJfMSif® c ii#oPJIWM^ 

MB#^, ^Jti^CD#^ (#BPn4^j 390%, #Pn 5 % 542%)o #Pn 

4 ft 5 1671 ft 1189 g/m2/24 /h0t, 

#303/339 ft 926mm H20o IWj&ildf Hi iftJi, PBAT# 

100% Vistamaxx 

^ PP 6<J MB Vistamaxx ±, 

PBAT #11, SMWt^KM4^5M, MVTR, 

fbP${Ko 

g fill^j 80g/m iftUft SB PLA, it MD 104N, CD 31N, 

M MD 30.6%,CD 30.7%o ;*J 177KN/m2, 

WVTR#^^^J 8322 g/m2/24/>0t, 109mmo 

m&M&m PBAT m 80g/m iftUft SB PLA , |MDft CD MTiX 

SB PLA Mft, 107N ft 39No {Bit CD 9.8%o fM^, ^ 

SB PLA JHJ±L Eft) PBAT, % 220 KN/mZg^te tibfotW, 

2459g/m2/24/h0t, 3115mm H20o ^ 

20% CaC03 Eft PBAT JlilEEft) SB PLA, JIW^#Pn 8 

#Ji3k, % 2600mm H20, SB PLA ^WM PBAT 

#11^J1JEW4, SB PLA PBAT #11 
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PBAT MBiM, f£#£ SB OLA 

mm (mmntmmmmmm'), B-W 
if 3S&&&-# MB PLA i? SB PLA JUM^o 

PBAT mm, SB m MB 

^ SB PLA 9 Wnnn, MD ft 

CD »iftftJtf^MS^±^ 6 ^#nPn#-Jl^Mfto E±3 110 g/m2 SB PP 

Mft^it^S^MDft CDmtm^lk^MWW (#W%) 

>>% 200 ft 140 N/5cmo 9 W\T, SB PLA MD 

215N, fM^CDi)ifeftKW0fwl7X¥0^^5O%o MR, MDftCD %#^{t 

40% o SB PLA 6tJ MD ft CD SB *R 

Wr^H ̂  PLA ^IA 5-60% Eft) PBAT (H2?Ji 25-50%Stl PBAT) 

&#„ xtb^h, PBAT ft PBS BTW-^ PLA JW0T^£^J MD ft CD 

ijffiftft#W{l, o xtb^h, SB 

#$IJo #jfo] SB PLA BTWW 110g/m2^^ftmS«T^fS 

SB PLA ^t/JEf^fe^^^IIJ0f^l®itft# Wfto 

^ 9. PBAT (MB) Vistamaxx®^Pi$tt (SB) PLA WJ!Ji#f4, MWJ1 SB PLA 
J!WJiJi#f4 tb 

** 
g/m2 mm N/5 cm % 

Trapzoid, N KN/ 
m2 m 

WV 
TR 

g/m 
224 
hr 

# 

mm 
H20 

25 
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MD CD MD CD MD CD 
l/0£ PBAT M 
JUS, 9 
|im 

8.9 0.009 10.0 5.1 67.7 307.6 1.5 14.6 *DNB 338 
0 

549 

2/^f 20% 
CaC03 05 PBAT 
mm 

9.3 0.010 8.9 4.1 48.1 296.3 1.8 8.0 DNB 280 
3 

415 

3/MB 
Vistamaxx & 
20% PP 

42.1 0.229 17.2 11.6 304.0 295.8 16.0 8.6 DNB 881 
6 

104 
3 

4/PBAT #JR 
+ Vistamaxx 

63.9 0.242 31.4 16.0 179.5 390.0 24.6 8.5 DNB 167 
1 

339 

5/PBAT #JH+ 
20% CaC03 

+ Vistamaxx 

65.3 0.249 25 17.7 116.6 541.9 22.0 10 DNB 118 
9 

926 

80 gsm 05 SB 
PLA 

81.3 0.580 102.4 30.7 3.6 30.7 6.2 12.0 177 832 
2 

109 

7/M#,*#^ 
80 gsm 05 SB 
PLA + gfi 
PBAT 

101.3 0.584 107.0 39.2 4.6 9.8 8.5 20.7 220 245 
9 

311 
5 

8/M#,«#^ 
80 gsm 05 SB 
PLA + 
20% CsC03 (ft 
PBAT #JR 

96.5 0.557 97.0 36.3 4.9 8.0 9.3 19.0 151 235 
3 

260 
0 

9/S 3 gsm 05 183.6 1.060 215.3 76.8 4.9 9.4 14.7 22.5 503 788 70 
jKWwDCTnmfrJ 
2 MUfe SB 
PLA 

*DNB 

26 
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U flj g 43 

1, MS PHAs* PLA, jt^PLAKjffimW^Ht# 
MA 1%M 95%. 

2, i ^m^^nmrnm, 0T«PLAW® 
il&tttiS 10%-50%o 

3, tsjgwjs* i mmt^KMrnm, jwr«4T, m«PHAS^ 
PHBs sg PHVs, ® PHBs W PHVs 

4, «jgwjg*3 mmt^KMrnm, jwr«4T, m«PHBS^ 
fi 3HB fl 4HB i'ri ll'lj/.'X-fl'j P(3HB-co-4HB). 

5, 3 matfii^^nmrnm, m«4HB«jj* 
1% 5%-85%° 

6, fSffiWJg* l 3WME4T, 0Ti££tWP¥ 

7, fgffiWJS* 1 3WME4T, tWP¥ 
ififisaaajsa, HI 

M-^3 on o 

9, fgffiWJg* 7 3WME4T, masisisti 

10, tgjgwjs*7W«w4t)Bi»»#ji, wasaisti 
gfiftfjiz, 7KSIJI2, MS, &^SK$^WTM4ta«#: », 
s^®, s®, ®n^Wjaa^ip». 

11, 7 3WME4T, 0T®*^BDB 

AssjEffifiawfisiiJcgi^, x^imiKPMs, ftfjsta, mmmmn, 
iS.?XIR®il®7KiiJ®a o 
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12, tgjgwjs* 11 

13, Mgwjg* ii mmt^Kmrnm, KMEST, 
.sMgiiaiMSfi^ rt^Knw^iisaiJt^ja, 

jsftfos* i-i3 'pim-immtitiL^mmm, &>& PBAT. 
15, fgffiWJg* i4m««)^t)BIPf»SJlW4, S#tiE4^, 

fWIWSJiWW. ^-WJamW^a^ 5-60%W PBAT. 
16, fgffiWJg* i4m««)^t)BIPf»SJlW4, 

t)n!lsfifSJlW4a;-&JgM^ 5-60%K)iiif4. 
17, -#4t)Bi»»sjitt*4. 

fgftw®* 1-13 &.& PBS. 
IS, tgjgwjs* n nmm^, 

fWIWSJiWW. ^-WJamW^a^ 5-40%W PBS. 

jsftfys* 1-13 &R PBAT m PBS W« 

20, tgjgwjs* i9m««j^t)BiPf»sjiW4, nmm^, 
fWIWSJiWW. ttSHMS 5-50% Kj PBAT » 5-40% PBS. 
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