3248 2 R W g5 H Kk % % # \Vol.32 No.2
2019 4 04 J JOURNAL OF WUHAN TEXTILE UNIVERSITY Apr. 2019

SR & B FIX) BB 2L BL IR 14 RE Ry 22

TER, & &, £ A
(RGBS AR ESRENEAEEEDE, Hh R 430073)

B OE: ARALR (PLA) REFNAGF 2R BT RIERN LB, ARAIFERCTKE, K RFRGERN, HPLA
BTRAAAERAGER T, BAERRFERNEPLAE, AREAGREGEANAPLAREE S B m., FRELHA, PLA
BTEMBEBENG & HRGPAERE AT FRNERE, PLAGFTAW/ TR BEER raEl S &E (47.5%)
Wi E TPLAE T 845/ B M 4 & 5 (44.2%) Fo @ f7 /W B frik s ey Bt 45 i 2 (43.5%), W1 B & TPLAK T4
W &% (24.8%). H MM KEN, PLARTRG/CHK. |W/AW . K45/ 08 5 % T 4R 45 A8 H i 4
HIRERRE T, AN KERANT. LFEREERYN, PLAR TR/ CERGERN ik ErERE, PLAGT
BMBEBENNBEZ L Z ERE AR, BEHEER.
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IR (PLA) IOk, SHSEAH RESE & SR R s — Ml B2, Al SRR A AE DA IER S W),
VERHEIR R E ) Z R Y, B e T AR RS D G, RIEAEAY, SN, TE
FORFRIE - RFE T, PLA IEZEF T HABRY @, anfude . 9ig\ i ekt (H2, Bt
TR, A —E B R R . BRI/, R, SRR PR A BR T T T R R R A
N GERETE TV T AR A VR A i o, IXIEORY S i . S T8 . ©01 PLA i BES TG0 n
THEEYE . R AT B RRE R S R . BN, ST R R A YRR S
P, ZROFEH THEE Rz L ER, SEUEAHEERR. PLAZERZ NE. 2. BB LR ERSS
VAR P RN . PRI De 50 PLA BRI SR MERIZR IR 43" . PLA &5 iR 5610 F A L
VERIAIE 73T AR EAE o PLA RS5O S 80T ORI 4L, BT PLA FIRE R 22 18] 5
FEARM, 24 PLA R P R A RS fh e 24 PLA W RRAEA RIR R tpinh, BEaTa L AFrEis i Aty
L7, AT MORHRAACEE PLA I, M 7RSS . FETLIRTROTSE, Wi o WA, 50 el
DA SR 48 BE R A PLA JBREOPE . WSy 5 H ARt TR G Yokl & PLA W, JREOFT
VRO RE R, IIMEIREAE FREE, FLARIERE, Dt rPEREFIHERE

2 SCIf

2.1  SKIGM AR

RFMR (PLA) W5~ REVODE 190, 23 TH:N 2.1 x 10’ g/mol, ¥ 178 °C, (WiVLIEIEAYIA A
FRAE); &b, CEE, WE, Skt (DL R ok 2548 Bk 20 AT PR A vl A7 ).
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ARSI IR AT FE RN FA 2004 BUHL R (Rl FE PR A R AW ), 85-2 AUfER
Wit pEgs (O PR A IR TR ), H-S2 B HUE RS X THRAE (VLR 4t i 4 ok [l ik S 36
X487 ), 204 F1 Phoenix B 22 /R4 i Y (FEEWIBA ] ), CTM 2100 BUHALE S 17 REp LA ER L
(PR RS HIE ( i) AFRAT ), Color Eye 7000A Data color M4 ()b 52 S2I6 2 A I 2 A7 B>
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(1) 4% PLA WRETE 60°C 1Y THAE h iAb 3 48h LAREARAE FHHT 7K 732 ik

(2) FLRIRAHN, e RGE g Cme . Eb5Nm . Ep5 SR R 15:1 BLBUR -G

m)hﬂ%?@FMHA%MQmU TEZ T PR AR Bl 6% PLA 1k, PRI S B HE 20
+F 2h,

(4) WEPEPELFIY PLA VB TEBE AR I, JF7E 25°CT 28K, WIS THME S B IEAR /NG R B, H
PLA & TE0/C ARG R T35 AIEIC N PLA-CH, PLA ¥ T-505 /N BB IR-A V) T 1 i 0
PLA-CA, PLA 7@?%%/5@%/@ VAR TS Al PLA—CE, PLA & T4l S0 i 50 B d43E 1 i
PLA-C.

2.4 PLA BERS 5 4EaEMER
241 BEAKISH

EZICHIFIRZR S, FIWT BRI RS WA, 7T LSRG Y BESES , S B
(8 WfE, 8,5 & w AYE AT , VTR0 IH I Y5 V30 0 SR A5 0 A s it S A o PLA. T E SR 20.3(J/em)™
FH A (1) HEIRGENNEESEUE.,

8.=0 D +5,D, (1)

K (1) He 80, SRR EIREFIEESEUE, O, O 55 PR BB IART 5L
242 HoHERE

FAZEHRAE AT PLA MBI, 3 B AR R P 9 20 Smg #ES:, AERATTN 25°C 3]
250°CLA 10°Cmin™ AUBCRIF TG . 38 AR &5 R RTTE A (2) SRS PLA BEAILESE X

X.(%)=(AH,~NH)AH (2)

3 (2) PAH, & PLA BEMAH XGRS . AHZFER S5 BT IR (E, AH & PLA100%ZE i B 45 il
T ALK 106]7¢™
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W =Y TF R HAF A
2.4.4 BURIERE

i PO ) 7T RE A RHA IR A LI PLA IS (%337 o1 B A 20 (5 BRSS9 10em x 1em, Fii
AR Bl (ARG Tem, DL 60mm/min 3 R, 05 Tk IR S E .

3 GRSt

3.1 EBEBFIMNBRESH
PLA B REF SN RIEFSHRM AN/ Ll FO5/MEERAER, RiEH SRR bR a & 52
PR GIERIEESHS PLA MBEESHY TR 1. W3R 1 harll, &5/ 485 PLA W S8 ik
U, X PLA WV, @05, S05/NH, 050 5rE RS PLA BEESHEAEWAES = 1
OR(ENEH]S S
x1 RBEBFNSPLABESH

RIS RAEFRIEESELS ((J/em') ™) PLAVEESHL S ((J/em’)™)
i) 19.85 20.3

SN 20.25 20.3

S5 /PSR 19.87 20.3

S ke 19.53 20.3

3.2 REBRFIN PLA JEZ SEEE9220m
M 1AL, PLA I TR MRG0 RS , PLA-CH WA K, PLA-C, WHJA RN,
PLA-CE 5 PLA-CA MUAHZEARK ., MK 2 A1 A1, PLA-CH 455k, 1 PLA—CE 5 PLA-CA 4% e .
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PLA [BEYETE B i v R G 08 T s S i A o 25 b T I PE VA RGR B — a2 MR BE I A A, BDAS iy s 7
SETRIE . TR LR, BELRSS AT AR R I TRl TR BB AL R, PLA A4, i B
Ko Bl FIAFZE K E A 28 (1.7) > (3.5) >R (5.7) >C ke (7.8) , MIXF2& &K H R
FT (265°C) MOTR T BRI K HA 100 bR, AR HERIEE/N, WIZOR I e &R, &
D5 7&K B CBER 5 A2 A7, 560 PLA RS/ ke v BRI A, PLA 45 Sk B2 (st a] e K, TR
iz, dEEERR. R 10 PLA 7R85/ S RErp s eIl T 0As i BB LR 5 I 45 it Tk 2 1) )
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50 F

50.4 47.5
50+ 461 46.8 - 435 44.2
40 -
40 -
£ 30
o 30+ =
=3 £
I S
9 a0l 4 20
O
10 + 10+
0 0
PLA-C PLA-CE PLA-CA PLA-CH PLA-C PLA-CE PLA-CA PLA-CH
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B 1 ME#HARE PLA BRRIRHE B2 M#ARE PLABENGERE

3.3 BEBAFIXT PLA B EEERI SN0

M 2 HFAT L, PLA ¥ 50005/ 2 B i 46t AR RES 2 B o, HLDSU DR T RE S SR 005/ 2 Bnd PLA # AR,
TEF MU R, PLA 45 S BUS PERR I, INTRIEAS PLA JBASERE H PLA 3 T R4 v 7
SERERE . DR PLA JBEA0Z 9092 21 (O FRRE 22 BN, BEWIDUFH PLA BRI 25 5N, I I B

/N

*2 M#AEPLAEML, a. b{E

ISIBEEIES L a b
PLA-C 91.45+0.21 -0.45 +0.07 4.79 £ 0.08
PLA-CE 91.80 £ 0.12 -0.47£0.11 4.87+0.14
PLA-CA 91.53£0.32 -0.47 = 0.09 4.82 +£0.42
PLA-CH 91.39 £ 0.55 -0.42 +0.14 4.60 +0.19

3.4 REBFIX PLA BEHLATEEE R 2200
& 3 AL, PLA-CH WiEdh{di i i m

40| 1 Il Tensile strength 385 o
A% 38.5MPa, fHI2HBRHH AR/, Hy 3.6%. - M Elongation at break .
PLA-CE 5 PLA-CA FYWrR s B 22 S A B 3! = - 15
PLA-CA ({1 33.7MPa, AT PLA-CE 1§ & [ 1.2
32.3MPa, PLA-C WiZdfufifisi B2 fz/\ Ay 23.1MPa, £ 2
{EHITN KRR N 6.2%, M PLA TIRA 8 18
FI U RE R R 0B, ATLUE Y, A % Jg
1T Vs R (0 T R A B S B 2 T B e @ w
— L, R TRI R R, H hE R I
PR PLA 23T AR EAEF s, RS R Y 44 L1 28
PLA PLA-CE PLA-CA PLA-CH

Ja Pl 2 AR, I DR ) RREAE A e e v ke i e Type of membrane
AR/, TS ECEWERA RN B3 MFARE PLA BRI E
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ARG T PLA BT RIGFEAN BN SARE R CEE, NE, 805 FIRERN CEEmiREHERH, 35
FEIRA RN PLA BEPEREIEM . 25526 .
(1) PLA ¥ TS5 IR AT s T2l 0 I i i B EL A 4 e A 45 A
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Effect of Chloroform Mixed Solvent on Properties of Polylactic Acid Films

WAN Jia-ming, CAO Xing, CUI Li
(Hubei Biomass Fibers and Eco -dyeing & Finishing Key Laboratory, Wuhan Textile University, Wuhan Hubei 430073, China)

Abstract: In a polylactic acid (PLA) good solvent chloroform, a poor solvent ethanol, acetone and non-solvent hexane were added to prepare
a series of mixed solvents, PLA was dissolved in a series of chloroform mixed solvents, and a PLA film was prepared by solvent casting to
study chloroform mixing. The effect of solvent on the properties of PLA membranes. The results show that the PLA film prepared by
dissolving PLA in various mixed solvents has different crystallinity. The film crystallinity (47.5%) of PLA dissolved in chloroform/hexane
mixed solvent is slightly higher than that of PLA dissolved in chloroform/acetone. The crystallinity of the film (44.2%) and the crystallinity
of the film cast by chloroform/acetone (43.5%) were significantly higher than those of PLA film dissolved in pure chloroform (24.8%). The
mechanical properties test showed that PLA dissolved in chloroform/hexane, chloroform/acetone, and chloroform/ethanol had higher tensile
strength at break and less elongation at break than chloroform/ethanol. The optical properties show that the film cast by PLA dissolved in
chloroform/ethanol mixed solvent has the highest brightness, and the degree of redness and yellowing of PLA in various mixed solvents is
almost the same, and the color difference of the film is small.

Key words: polylactic acid; mixed solvent; crystallinity



