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WAL G 0 PVA HAT B T, KRG KA FHAMIME R L=, FEAEAREPVA BB, A4EHAT
BB PVA M BILMI TY, BRTREGBUM I T EELEN, FERALTSRARM (DSC ). BHBF
R WA (SEM) TR AP EREPVA SR BIERRITA . HMUBRAH FHAERITT RIE, £R K
B Hh ) OB O LABIRREA 1.1 8, BAANSTFHRT RFOWMREBL L, ERBEK
T PVA W I GRIE B ; B PVA MRAETRBASAE A 50 CHRBALRET, MBL 12 h; REFEXRLZ
FAEA 180 CHRMFEE . 30 t/min W5E T, Bt 20 min. ARRKREBMM T T LLEMHT, BLRAF
R F o HA 25% (BB EIGBALRMEILA 1:1:1) B, KEPVAMIEEA 161.6°C, A TLLpyva
TH%T 33.4C,

FEIF . pVA BB, Afi; BAIY; BaRE
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Modification and Plasticizing Process of Poly(Vinyl Alcohol)

Li Kui, Liu Yiwu, Liu Yuejun

( Key Laboratory of New Materials and Technology for Packaging, Hunan University of Technology,
Zhuzhou Hunan 412007, China)

Abstract: PVA was precured with glycerin/diethanolamine/sorbitol as compounded plasticizer and plasticized on
mixer, and then the PVA composites film was prepared on vulcanizer. The melting behavior, surface morphology and
mechanical properties of the PVA composites were characterized with DSC, SEM and tensile testing machine. The results
showed that there was a great collaborative plasticizing effect when glycerol, diethanolamine and sorbitol were mixed at
molar ratio of 1:1:1 as compounded plasticizer, which significantly reduced the melting temperature of PVA. The optimum
processing parameters were as follows: precuring at 50 “C for 12 h; and mixing with 30 r/min at 180 “C for 20 min. The melting
point of PVA composites was at 161.6 “C when loaded with 25 wt% compounded plasticizer, dropping 33.4 ‘C compared to
melting point of the pure PVA.

Key words: PVA membrane; compound plasticizing; plasticizing process; melting temperature
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R (polyvinylalcohol, PVA ) AMUEA L
SR TE R YIRERYERE, I EA RIFRIKEE . s
P, FhghE . FUCIERIBRRPERESE, NS pva B
ATZHNTSUR (B pyv A BERIREERS, 5
HOM R R, T H AR, RTHELL S
PRI T FAT, e I A0 250 i 7 ok
IR PV A BYERIELREES), LIS pyv A BRI L,
{ELEA— B8 9 5] (4 B SR R — LS8 . A A SR AT
FERW, PGB AT ENC, R A AR S —
TR B S A SR 22 AR AR TR o3 5B R S e g o100,
e, BIFSEE i Y 52 IC R 2 50) BLAT E S R Rk 8 SO
I FAE

PVA 7> THE N FIBE ] 5 A7 ) B9 AT, ™ EE
BHAT T34 > 1 5 A, BT AR (e f Heny 28
I L L2 T L, A F A RS AT Rg 2
MR pv A WA S As 1, IF5 2Z I8 iU SR AR
U, MR pvA SSHIIHLERIE, i pv A IOEE R
TR DL . 5oh, Sy TSRS 73 RE 5E 0
WK VA, KB Z R0 A PVA 2 THEN,
X pv A ST HUBALAL B, HEAE Rl A RE E
— GBI

AR SCIE T FRAN B SR AL T . LA
IR TSI, 5 PVA FdIRG )R, Joxf ittty
WOBLLAL S, PRI SALE TN T, HEERE PVA
BOSE AN T T 20 R Bl B2 s o W], R
FAZER S (differential scanning calorimetry
DSC ). i H T 6B (scanning electron micro-
scope. SEM ) FIUTRERL JHLXS itk pv A HOBERLAT
OIS SN T S M RE R AT RAE , DA IR
TILERIERTE.

1 iR
1.1 EREHE

ARG e 2 2RLA: VA, BM-15Y, i
AR 4Efe 2 ) A Hl (glycerin
Gly). —ZP#H% (diethanolamine, DEA ), ¥4 AR,
HT R HET & TR g ik A BR A vl 427 LAY
( sorbitolum, Sor), AR, HIRHHRFZRRAZAAFHTT
B .

ik I B AT . 2R AL, DSC
Q20 B!, WZEE TA A HfE TR, FEI
QUANTA 200 %!, thiZ&[ FEI A RIE™; pc BIREHR T
P, XLWL)EE, BT 2O HOR R S b AR ™

A T BT, FEI QUANTA 200728, H13€E FEIZ
AR L, su-70C B, E N IRERLHECA R
AT SPERERAEHL, XLB-400 x 400 x 254, H
AL —
1.2 PVABAKHETE

|G, K. ORI AR B B
PR G, DAlilas S RIS s b i il 45 09— it
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®1 PVABLKIZEE
Table1 Factors of PVA plasticizing process

SRAE N T K % BT 250
R EB m(Gly):m(DEA):m(Sor) 1:1:1, 1:2:1, 1:1:2, 2:1:1
TR IR 170, 180, 190, 200
T ¥ Ak IR/ C 30, 40, 50, 60, 70, 80
TiIA AL BT 5] /4 4,8,12, 16, 20, 24
TREKRET ] /min 5,10, 15, 20
W (r - min™") 10, 15, 20, 25
890 R0 R 00 R A 43 B/ % 10, 15, 20, 25, 30

T, FEEHUY 20 cm X 20 cm X 2 cm RIAGE
FIANEEAN AR LB - — 24070, JF B A Rm b
WIS Hoo1 SRR, ARG 7E i B ARAR AL LAY
P ARRNLELEE B 7 ~ 10 MPa BT 5&1FTT L Kk
PE PV A TESCAIA [ AT A S, 075 9 (18 - 24 JEL 3
20 40 pmo
1.3 RESWR

1) FERTT R AT

FIF DSC T R ARG TN . %,
REWERIEEM 25 CHEH 210 C, FHEHFE N
10 C/min, FHEI 3 min; ZAJ5LL 10 C/min BRI
40 C, FHEE 3 min; TG 10 C/min TR
FMIZEETHR E 210 °C, 507 PVA MG Bl R

2 ) SEMilllizk

Bl pv A RO S , fE HER B4,
SRIGHRI AR B A, FEOR 1 000 £ FILEEH
IS %) % T T2 S0 R AT

3) F1APEREMINR

XFFFERL PVA BERY F12APEREMIN, #5068 GR/T
1040—2006 { SR MPERE IR ik ) oA SC R
VEPRIARE, SRIGEH o A ALEEA T8RE , S5 R pC
BREH TP ML T I 2E eI . R TEEE N 6
mm> FEHR25 wm, WEHEER (500 £0.5) mm,
JeELFFEE R (80 = 2) mm, EHEH 100 mm/min-
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Gly, DEA #1 Sor & ECLE
TESBAR AN BT 5 3 808 15% « BEHRIRIE M 180
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2.1
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1 FRELFES XM PVA B DSC HZk
Fig.1 DSC thermograms of modified PVA at
different plasticizer ratios
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B, 3 P AR BE O TR 1 T SR A 7 0 U [ 3 S A
L, MR FRATREZ MR A PV A 20 THEN
W, BR TR Z ISR, 1S pv A BRI S
RASEZ, prik, gLk, AR S R b
Y% m(Gly): m(DEA):m(Sor)=1:1:1-
2.2 BIKIR

TEIBARFR R B IN BT 153 H0R 15% «m(Gly):m(DEA):
m(Sor)=1:1:1 TRFRITAI 10 min ¥ M 15 t/min 1Y
ST, BURIRHRREE, PR pv A HER DSC
Mk anisl 2 iR o

«—— FEndo

200 C
190 1828 C
E 180 C 1815 C
180T,
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Temperature/C

2 RREREKRETHHE PVA I DSC HIZ
Fig. 2 DSC thermograms of modified PVA at
different processing temperatures
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PVA MELUARE, (7558405050 FHE LIS A pVA 70T

Berp, WBARCREZE . IRRIREE N 170 CHIR
MR AT IR, IR HIRE T, Stk pva R
TSR 189.9 C, I pvA A S22 M5Rl, 250
JE AR MRS 180 CHY, Hiizxth & il LI
HPVA MBSO, TiJa, Bl TR IR i 2k
SeThEn, HX pvaA SIEAEABCRE AR FFH,
Bl IR R TR, 2B pvA IR . 7T, 180
CHZRE AT pvA BEEREEE, 85250
3o TR MR R 180 °Co
2.3 FELEEMBELEE

IR 3 F-HEA PV A 5 FAE AR — B i
TR, I K T AR ) R R T AL R BT
IRAERN 5y FHEAN PV A 43T . AESBAEFRIAR I BT dt 43
BN 15% m(Gly):m(DEA):m(Sor)=1:1:1, Bl T-H¥ ]
10 min, FHHN 15 t/min, FIBEETY 12 h 195
TR, BUEFEALEE, gtk pv A WA %
LIS DSC A 3 B .

30C
e T
176.0 C
e T o0
T n2t
70 €
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80 C
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3 FRMENRETE M PVA K DSC HiLk
Fig.3 DSC thermograms of modified PVA at
different plasticizing temperatures

W 3 aT LA Y, BUBALIREXS pv A WA 2
PRIBACAT B RO ISE N . (e B AL B AR, Bl
H WP EE TR, SOk PV A IR B A AR,
B I v U AL T RE 06 4l 1 B4R R o T oz
fe R IR 7 TR A PV A 0 THERIRERE, IR T
Z I pvA IR, 15 pvA BORUEE BEgE— B IEAIR,
MTERE T pv A SRR T RE . Y Fs AR R
50 CH, Stk pv A TR AR SRR ARAE, H173.2 C,
HIB RO ek Hom, G T AL I B2 A 4k 22 T
. B pv A RS SR BT R i
o BT B AT A R O, O AL B R A
Wl A=Ak, A AL ROR A 22

TEIBAL R B INBTEE 73808 15%  m(Gly): m(DEA):
m(Sor)=1:1:1 FHILIEIN 10 min . SHRIELEE A 180
C, ¥HEM 15 v/min, TIBIERE R 50 CHMT, &
ASTIHALIS ], PGt pyv A W B RIS 1Y
DSC M niE 4 s
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4 FAEFREMLRE T PVA K DSC L
Fig.4 DSC thermograms of modified PVA at

different plasticizing times

HE 4 ATLVE 1, TOBALEF RIS pv A AR 25
WRIBAL R B BRI . YT i) (R 5 ke )
TR > FIRREETHA PVA 4TI, 15
IR . Y AT RIRE] 12 B, 2ok
PVA A SR BIRARME, A 173.2 C, FRHM
RO el o

GAKE, ARBFT, pvA WL i
FETZEFRMR: WEHR 50 C, BFEIZH 12 he

ERHEIN T T 2ZMER T, Raemyibat
PR PVA TG 25 181.8 C (AN 2 H 180
CHIZE ). I 3 A 4 Rl DL, 28 i 9 Ak Ak 3 A i
PE PVA RIS S, AN [R) R b 1) AR 7 1) W
Hr, F 50 CHUILIRERMT, 4B 12 h e
PVA BN RER 173.2 °C, AT TR AL P
HtE pvA, HIG SRR S 8.6 C, AIUL, ¥
AL AT A R PV A RN TR RE
2.4 BYET E Fn iR

R B SR P Tod A — Ak i
T, AR TR R (B RN KA AT B ol Py A TS
HI¥E1E. PVA HIRRAE 50 CAAMF FHIEEMk 12h )5, HAE
IRAL SNBSS 7 B0M 15%  m(Gly): m(DEA): m(Sor)=
1:1:1, TREREE R 180 CARMAFT, SRR B A
H, RS pv A R DSsc fiZ il W 5 6.

5 min
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10 min 173.5C
o
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= 15 min 1732 T
|
B S|
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5 AERERAETHEYE PVA B DSC B
Fig. 5 DSC thermograms of modified PVA at

different banburying times

Temperature/C

6 FREETHM PVA K DSC B
Fig. 6 DSC thermograms of modified PVA at
different RPM
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Fertash, ORRN . Sl LR s s, 16
Famihn Tad AR eb, BER N TR A AR, YAk 4
TRETE Ao A pv A - FEEH, BEIRHEE R i R
R, AR pVA EEREAIE s — IR, iR,
Rk A FLBY U)#R , BT )R A 5 5 25 W 5 42 5 40
FHEMTNPERE, Moz, AR
LR FAEA PV A S FEERIM LR, dE—H4Em
AR o IR 20 min, %M 25 r/min BT,
HPE pvA AR SRR 167.2 Co
2.5 BUAFFEmME

TEVLEPTE A TBAL T2 MR T 24T
Bl m(Gly):m(DEA):m(Sor)=1:1:1,50 CAF T 112
h, IRHREER 180 Cs BHEIIEN 20 min, FHE N
25 r/min, BB US BT i 534, TS etk pvA
MR DSC & 7 FiR .

10%
15% 169.6 C
1672 C
g 2%
m
1676 C
e 25%
1616 C
—~30%
. . oL T
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Temperature/'C

7 FAREAFFMRESBTFICE PVA B DSC B
Fig. 7 DSC thermograms of modified PVA at
different plasticizer proportions
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K A F ot s, S pvArt A Eai, X
SRS P pv A AR )2 1 R
2.7 NEEBEDH

K o MEAETIRE T2 T4, A
Y ERAR RS I BT 3t 53 B0 pv A Hs S S T L i e
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Fig. 9 Influence of elongation at break and tensile

strength at different plasticizer proportions
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Fig. 8 SEM photographs of modified PVA at different plasticizer proportions
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