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A8 1 JH 5 300 RE A JL IR 8] PN B 58 42 00 M . PLA Hh JE 0K 3B 2 B 53 T A 300 ) B4 A 2L 1 228 0 ol 2R 45 T i »
PEREOG S ARG VE RS o AT S5 AR 4 R A AR Y SR AR 2 L (H K 22 S £ 07 B SR AR B i R 2R TR
A E W Ay SR g LA R 2 B B g T AT R A B

ARIIT 0, A7 28 24 0 3R LR ) 0 A AR Y S B T P A SURT R A AT A9 0 Aol b B8 G P K
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1 LA

FLIR (LA, &5 9020) , 5 AF BRI AL TA BRA W s 4727 4 (BF) , 3R 2% Be e -+ AR, B il s S 8 kgl
(NaOH) B 7 M (50~800mPa « ) . H M VKBS IR . T — /K GBI A — 84 (Na, HPO, » 12H,0) J =
BKBERR — & (NaH, PO, « 2H,O), 434l )il s 2R S B 1788, -3 43 F f 22000, P IEIRF ,

1.2 MALEESENH &

1.2.1 PLA-g-BF #EWnyhl& # 50g Mrerded T = 1Bt . A 300mL Z &AL W, 78 75°C
FHEFTARALEE 1h, BRALBESS SRS A FLER . FHIR E 90°C 45 PR K i EL A5 S 4 R L K S 9h, 3Rk
73 PLA-g-BF #E8Y) . ¥ 7 Y& N GES 5 O W IR T T A3 BB A R R 75. 700, THRA S
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W W, AT R4 fFLIR (B & K5O B R W, o PLA-g-BF K4 (4 i it
W=[(W,—W,)/W.,]X100%

1.2.2 AFMWESZRE ROGEFEROE & HFlT . BH 800 MBS BRI W, ¥ CS ¥ T v, 4 il i

il B 1/30,1/40,1/50,1/60 g/mL ) CS ¥ . ¥ PVA 7E 90°C 44 T % T 7K, 43 5l B il e B

5%.7% 8% 10% 8 PVA %W .

1.2.3 PLA-g-BF/CS & &K MH & %I E 1 YR % PLA-g-BF Al CS B HCE T = 1k

R FE KR B R HLARBEFE T R IR 2 A 30min THEZE 60°C , i A SR H il THE = 80°C , Hi £ I 2h,

B & E AR PLA-g-BF/CS, il i W B HOR B kgt v b % R T BT RUBE . ARTR) PLA-g-

BF #2404 5 CS % W00 L Eb 19 52 6 55 7K I 45 O v AR ) S L 2 i I 2 2.

£1 FRCSHARRERENESFKIE

Table 1 Complex hydrophilic membranes with different CS solution mass concentration

75 PLA-g-BF 44 (2) CS % ¥ (mL) CS 7 W ot &k B (g/mL)
A, 2 40 1/60
A, 2 40 1/50
A, 2 40 1/40
A, 2 40 1/30

®2 7F[FE PLA-gBF/CSARREBELILLHNE S FKE
Table 2 Complex hydrophilic membranes with different mass ratios of PLA-g-BF/CS solution

F5 PLA-g-BF #89 (&) CS W (mL) CS W W Bt i W B (g/ml)
A, 2 40 1/40
B, 2 60 1/40
B, 2 80 1/40
B, 2 100 1/40

1.2.4 PLA-g-BF/PVA & #/KIEM# & PLA-g-BF/PVA & &35 KBEE§l % 7% 5 PLA-g-BF/
CS B4 3R K IR & M R R RIHE PVA W AR PLA-g-BF #8915 PVA % W & B He iy
PLA-g-BF/PVA &4 35K KA HRHE 5 ) 0T3¢ 3 Tk 4.,

K3 AR PVARBRESBNESHEKE

Table 3 Complex hydrophilic membranes with different PVA solution mass fraction

T PLA-g-BF #4%) (o) PVA B (g PVA ¥R BT 5 438 (V)
C, 2 40 5
C, 2 40 7
C, 2 40 8
C 2 40 10

%4 A[E PLA-gBF/PVABRBREMIENWEAFEKES &
Table 4 Complex hydrophilic membranes with different mass ratios of PLA-g-BF/CS solution

Fe PLA-g-BF #E M (2) PVA % () PVA %W & 4380 (V)
C, 2 40 7
D, 2 60 7
D, 2 80 7
D, 2 100 7
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I AVATAR-330 BILT A G35 AL (B8 BR T8O XIAT &1 4 AR & 3047 20 /1635 3 R 1l VEGA 3SBH #Y
94 i S R (R v 28 BB X R HEAT R DB 5 43 17 s R AGS-X R 51 B 17 e il B0 B (i i) R A7 it
ik sE i s SR JGW /3608 #8 R Tl B 30 HL A BIR 2 W) 42 e 71 4S8 A7 422 fk £ 00 3K, 32 2 I 3 5 K
GRZTE 1. 0YEFEIPD) s R A DV-TIT B e #% 3 28 A (BROOKFIELD) X ¥ B il 9 75 0 0E 47 K B 4t 5 >R
A T A P85 ) 0 2 A A B RSE E (5 AR A ey . i S T T G K R A R B K R S A
ST 5 SR 5 T R W) A R AR T o B — BB ESF TR BB 08 406 W 3% T /K 0 978 VR T M 240, B
RN W) GFEARXIT .

W=[(W, —W,)/W,]X100%
Horp W R R V) W, IR ¢ KJG MFE R TR (2) W, FEEFPIIG I (2,

3 Z£R53%®

3.1 BEMSEERENE

FAB (PLA) AR BB K M R AT 2 48 (BF) L 250 1 & & 56, B Rk E . AL b BRI &
L LR K VS W T FLIR T R R ) T 1k 56 AT B /K 4 5 T o, L4 6 SR 5 3 R R I 2 W) i ik A7 . [RD e
FERRAIVE R T WAL T AT 45 2, 28 88 T O 1 2 S S A AT AR AR A B R R R b (R 75,700
Ak FERBE(CS) FIR IR B (PV A # 2 B M AR G iy # BL, R T ER & & A2 3E, 5% 5 PLA-g-BF K4EH
BN, BB R T e R 18] A I K G A R
3.2 gHriEa

Kl 14 BF.PLA & PLA-g-BF KW £roMeikih 2. B4 1 1 3430em " &b y—OH M1 4
P 2y FE 5 W WS . 2950em ' AR RITRE C—H B IP 45 R 3 WL W g, 1788, Tem ' S AT £F 4k 43+ P9 &5 1 i
Z IR, 1050em " S C—O B Ay 4R 2 Wl s T 2k 11 1 3430em ' Jy—OH it 47 i 3l 58 38 W Ui 0
2950cm ' O C—H 4IRS WU, 1030, Tem ™' AbSh C—O BRI IR Sh Wi, 1583, 3em ™' Ak H L FL
i (1) 2 B4 2l Wi 0 . PLA-g-BF MZLAMGIE Wi £ 111 7R . £€ 1688. Sem ' Ab H BB 119 Fk Sk 4ig 20 i i
,1125. Ocm ' ALAE B INJE ) C—O H A IR 2l W WS e, DR 422 43¢ S 7 ot R = B R A R i R 6 A 0% Pk ik A
() LI o AS BB B /N 43 F /K, KB I FE T 3 L L AL PR L 3430em ! B3 A9 — O H 46 45 41 3l 068 538 )3 R Rk

BF
PLA

PLA-g-BF

1 1 1 1
3500 3000 2500 2000 1500 1000
Wavelength(cm'l)

Kl 1 BF.PLA J& PLA-g-BF B:R #1041 40tk &l
Figure 1 FT-IR spectrum of BF, PLA and PLA-g-BF
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& 2 i PLA-g-BF/CS(PVA) & & FEKBEMLAMEE L Hh () (WO EEREY AR (o,
(DMEARREMNROIGTE ., SCRPERR OB & R B AE 3430em ' b HBL—OH 191 4
PR h Ta sm Mg, B 2950em ' 1750em ! AT 1050em ! Abr A C—HL.C — O #il C—O 4R 3h ik
I L B CS(PVA) I 0T e B 38 I A R 1/ CS(PV A 5 W 0 L A4 KL 20 A6 B B R A 1
SN (o F AN e e v B R iy AN 8 i N =1 NS A Rata N O 87 S G VA

(b) ()

L L L L 1 1 1 1 L L L
3500 3000 2500 2000 1500 1000 3500 3000 2500 2000 1500 1000

Wavelength(em™ l) Wavelength(cm-I )
©) (d)
[ G
C, D,
(‘J DZ
€4 Dy
. . L L L . \ ! . L |
3500 3000 2500 2000 . 1500 1000 3500 3000 2500 2000 1500 1000
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Kl 2 PLA-g-BF/CS(PVA) & & 3K B A 21 40k
Figure 2 FT-IR spectrum of PLA-g-BF/CS(PVA) complex hydrophilic membranes

3.3 PLA-g-BF/CS(PVA)E &S EKENAZFMEGESF

K 3Ca) (b 43 B A TA] CS ¥ i it vk B MR [R] PLA-g-BF 5 CS % AC L 4 52 4 55 7K R 00 oL 1 53
JE . W 3Ca) Fin . B CS YR EE A 3N, 52 6 55 /KB5S 1 14 5 3 Bl 22 186 K, CS ¥R /NF 1/40g/mL B 1
PR, 22 S AR 2% 2 CS WRBE N 1/40g/mL WFRLAFSREE Ry 4. 92MPa, 4k 248 5 CS AR, I A 5% JiE
4. 93MPa, % T URSHE R CS 1YW B AN BE TR MR 44 = 5 10 s B, R M e % CS vk o 1/40(g/mL)
Pl 3(b) 7 o B CS H VI L4511 R, RS A r A 5 B8 22 i e L SO R CS I W L 485 K IR R I R I
IV E) CS 1 210 5 R B ) 71 24 PERE T B

K 3(e) (DAl AT PVA %R B AR PLA-g-BF 5 PVA % & fic Fo 09 5 A 36 7K B
PIRLAPsR A . I 3Co AT LAFR H, B A B R b BB PVA W B 0 3 K 2 80 5 I I 2 5 5 1 I AR 92 1
e, PVAMREEN 7Y00E  PLARGR B R 17, 2MPa, 4k Z2 48 55 PVA AR BE L A% 7 e 5 J3 434 i 728 2% , 1R i
W 7000 PVAWREE S PLA-g-BF KW E A . BE 3(DW AL BE PVA BTk e L3 K, B 5 2F 52 30
TREEH
3.4 PLA-g-BF/CS(PVA)E & FEKBEHERD T

& 4 & PLA-g-BF/CS(PVA) E & KR SEM K, Hiif A, B, .B, #1 B, J A[F] PLA-g-BF %4
Y5 CS MR LA FR;C, . D, D, f1 D, N AR PLA-g-BF # 8% 5 PVA IR R EE ILIKAR., B
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Bl 3 PLA-g-BF/CS (PVA) K& 35 /K 5 1 B 4 58 Jig
Figure 3 Tensile strength of PLA-g-BF/CS (PVA) complex hydrophilic membranes

H ] LAY £ A AR AT DL B R R A A e R o R R T A 25 S B R A L 4R L BISR A A
2, R TE VT UL AT EF e D | M CRLDRS D TH AR /b
3.5 PLA-g-BF/CS(PVA)E&FEKBENEZEMAN DT

F 5(a) 5N EAE CS(PVA) T & B2 1Y 5 G 2R K BB R e fi /1 5 % 5(b) \5(d) AR PLA-g-BF
5 CS(PVA) TR C Lb 0 & A 57 7K B A0 22 ok £ o b 7 790 42 fioh £ ol 7 T 0 00 DL IRL 5 A 6, AR 518 6
S35 T PLA-g-BF/CS(PVA) & 4 35 7K R 1 32 fish #7145 /I F 907, DRI 1A T ahl 48 114 RS 415 02 35 7K 19 . PLA-
g-BF/CS 4 3K I B fol M B CS W B 38 T [ L S5 /KM 398 3 5 B 00 o . L 1) 396 KT S8 B8 s T 24
BRI S CS BT R BE L oA 1/30 I, B A4 B2 fil £ Bc /N O 70. 37, PLA-g-BF/PVA & 4 3% 7K 5 1) 42 fir
Fr R PV A MR A 396 KT S R IS T iR T B ) 3 K I

£S5 (a) FRICSHABRRERENEAFKENZMA

Table 5 (a) Contact angle of complex hydrophilic membranes with different CS solution mass concentration

No A A, A, A,

il fh/° 81.3(£0.6) 75.8(£0.8) 72.9(£0.3) 66.4(+0.4)

&S5 (b) A[E PLA-g-BF/CS RRREBRILWE S FKRMEMRA
Table 5 (b) Contact angle of complex hydrophilic membranes with different mass ratios of PLA-g-BF/CS solution

No Ay B, B, B,
ik s/ 72.9(£0.3) 70.3(£0. 3) 73.3(£0.2) 76.2(+0.5)

£S5 (c) FEPVAREBSBHESFEKIRNZEMA

Table 5 (c) Contact angle of complex hydrophilic membranes with different PVA solution mass concentration

No C, C, C, C,

s/ 63.6(40.4) 53.2(£0.6) 56. 4(£0.6) 58.4(£0.7)

10. 14028/j. cnki. 1003-3726. 2020. 05. 005
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Kl 4 PLA-g-BE/CS(PVA)E & 37K I By 413 v 5% &1
Figure 4 SEM images of PLA-g-BF/CS (PVA) complex hydrophilic membranes

®5 (d) A"FE PLA-g-BF/PVA BE/RERMILME S FKEMNIZEMA
Table 5 (d) Contact angle of complex hydrophilic membranes with different mass ratios of PLA-g-BF/PVA solution

No C, D, D, D,

e flsh /° 53.2(£0.6) 54. 6(+0.5) L4(40.3) 56.4(40.2)

ot
15

3.6 PLA-g-BF/CS(PVA)&E & FE/KERHBEFIERN S

7 6 2 PLA-g-BF/CS & & R K B0 5 i %6, 15 K B I A S 3 b, R 28 1. 206 ~ 2. 804 . Ui ]
HEAN LB, PLA-g-BF/PVA &6 R /K AR MR 5 E R OCR W T B 7, HE A5, 2 5%
KRR 11 56 e 23 I P () 1) 1 8 510 2 18 % fie )5 DR o 3 OB e, L PP T 4 R NI AR AR 5212 L 22 )5 DR I i  #RTE 6
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5 NI PLA-g-BF/CS % 0T i L L 19 52 6 25 7K 5 1 482 fih A 1]

Figure 5 Contact angle images of complex hydrophilic membranes with different mass ratios of PLA-g-BF/CS solution

Bl 6 AR PLA-g-BE/PVA % 0T it BC L 19 52 6 55 7K A 422 i £y 141
Figure 6 Contact angle images of complex hydrophilic membranes with different mass ratios of

PLA-g-BF/PVA solution

KRNGEREM . AR PVA BRI ECT  BBERR ) S R i it 26 22 S B0/ PV A SR 73 B0 700 B TSR 4
KUY Dy 36.9% . A PLA-g-BF 5 PVA W& LU o B 5TRE TC bE B384 O, 3 Ak o S e

F6 TECSHABRERENESFKENIEHEE
Table 6 Degradation rate of PLA-g-BF/CS complex hydrophilic membranes

No A A, Ay A B, B, By

AR/ %6 1.3 1.6 1.2 2.1 1.4 2.4 2.8

3.7 PLA-g-BF/CS(PVA)E & FE/KEHME S

B8 i, (a) «(b) 43 BN ARTR] CS.PVA MR BE VIR RSB L. B CSCPVAD) B I B2 5 R B Bl =2 18
F 7 7B 4 B AR 44 F PLA-g-BE/CS #l PLA-g-BE/PVA 8 & 6K BRI 5 S tss R, Y24
REY N CS I B REBEEAE 2H 247 ZARAY N PVA i, PLA-g-BF/PVA A48 B (A 4155 5H, i
KT PLA-g-BF/CS BERIREE . N L IA S PVA & G 25K B A B2 1 380, BAT SE R L FH G ¥ 1 .

10. 14028/j. enki. 1003-3726. 2020. 05. 005
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B 7 AFEZ&MUT PLA-g-BF/PVA & & 3 7K B [ figg %
Figure 7 Degradation rate of PLA-g-BF/PVA complex hydrophilic membranes under different condition
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Figure 8 Viscosity for different CS(PVA) concentration solution
%7 (a) PLA-g-BF/CS E &5 FKEMEE
% 7 (a) Hardness of PLA-g-BF/CS complex hydrophilic membranes
No AI A2 As A1 B, B, B:s
i Jiz 3H 2H 2H 2H 2H 2H H
%7 (b) PLA-g-BF/PVA E & F/KENEE
% 7 (b) Hardness of PLA-g-BF/PVA complex hydrophilic membranes
No ¢ C, C, C, D, D, D,
T 2 5H 5H 5H 5H 5H 5H 5H
4 Hi

K S A ARG AT 27 2k AT A B 3 g A B g 1 A T AT AR AR A R FLIR (PLA-g-BE) #2404 . i
TiiE s E A T 200K BE(CS) B MM (PVA) 5 PLA-g-BF KW E &, HIET 452 & %K
i, 48T CS(PVA) W T & Mk PLA-g-BF 5 CS(PVA) ¥ W0t 5 e Fb XoF 5 7K B 45 4 L or f ok B
TEAL AR (BT Ty B W g 1) 52 )

LIANEIE R LB T PLA-g-BF A9 I RO EF 4 52 4 25K B EL Rl e 1 0B L AS [R) I 35
3 THT P LR R RN — , JEOIR A  TE RRELRRE  r fr R REBR K s JBE  r R BEBE R CS(PV A MR B (3 fin L i 2
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IR A K AR 7 ) R A R T LG L SRR R . 2 CS TR R R E R 1/40(g/
mL) ERY S CS BRI N 2 = 40 IF, BEAY L5844, 93MPa; PVA BT =08 7% 1%
B 5 PVA WG EEC R 2 2 40 I, BE A PR B 17, 2MPa, B2 fil #0052 5 7 T i 45 1) 4 2F 44 52
A T ol £ 2N T 90°, BT 45 0O B EL 4% Sk b . M E R A Yl CS B B BE R O 2H 2247, 5t
ARG M E R A YN PVA B, B BEE Y8 5H.6 K P 2F .
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Preparation and Properties of Bamboo Fiber Hydrophilic Membrane

LIU Hang-zhong'" , QIU Li-ging' , GUAN Huai-min”
(1. College of Ecology and Resources Engineering s Fujian Provincial Bamboo Engineering Technology
Research Center s Fujian Key Laboratory of Eco-Industrial Green Technology . Wuyi University ,
Wuyishan 354300, China; 2. College of Chemistry and Material , Key Laboratory of Polymer
Materials of Fujian Province, Fujian Normal University , Fuzhou 350007, China)

Abstract: PLLA-g-BF grafting copolymer was prepared by alkali-treated modified bamboo fiber and lactic acid. PLLA-g-
BF grafts were compounded with chitosan (CS) and polyvinyl alcohol(PVA) as raw materials to prepare bamboo fiber
composite hydrophilic membranes. The effects of mass concentration of chitosan solution and mass ratio of PLA-g-BF
grafting copolymer/CS (PVA) solution on the structure, tensile strength, morphology, hydrophilicity, adhesion and
degradability of the prepared bamboo fiber composite hydrophilic membrane were investigated. The results show that when
the concentration of CS solution was 1 : 40 (g/mL), the quality ratio of grafting copolymer/CS solution was 2 : 40, the
tensile strength of the film was 4. 93 MPa, the contact angle was 72.9°, the hardness value was 2H, and was basically
nondegradable. When the concentration of PVA solution was 7%, the quality ratio of grafting copolymer/PVA solution
was also 2 ¢ 40, the tensile strength was 17.2 MPa, the contact angle was 53.2°, the hardness value was 5H and was
degraded within 6 days.

Key words: PLLA-g-BF grafting copolymer; Polyvinyl alcohol; Chitosan; Hydrophilcity

10. 14028/j. enki. 1003-3726. 2020. 05. 005





