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Abstract

PVA based sponges were prepared by ultrasonic synthesis-hot foaming method. PVA, phytic acid
(PA) as raw materials were used to synthesize three PVA/PA polymers with different doses of PA.
Then, PVA/PA polymers were foamed into three PVA/PA polymer sponges with different doses of
PA in a vacuum drying oven. Through the characterization of FTIR and SEM, it was confirmed that
PVA/PA polymer sponge was composed of PVA and PA, and there were the phosphate bonds and
ether bonds in the former.
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ROHIEPVA) R —MEARERETRA. BAREMEAN R IIKEER RG], PVA ik
fiKhe, HEA RIFMAEDMAEE. STy SOBEvE B PE2] [3]. 1 PVA Hil 1 PVA 4% 04
iz Mo S AR A AR A T RESEAk[4] [5], HA2E, PVA F PAV 48 (R e A S sk b g 22
[6] [7]1. FTLL, WHIENGURA &R T84 PAV /N FIEATACHE, H T 2% PVA fiTAEYI(PVA B
eV ARG E M S EME. CEIRIEMZPAN 2 3E FEE[8]. £ —ME[9]. K _MR[101%5%, T
AEBRI T IR WU PV 81N 289500 TE ], FH PVA il (1 7= b #0475 5 ARG s M A S b 22 1
B g

THIR(PA) KT BIAMSEA PR TR I R BRI, T2 N TR & RS e S
HLPE  FRAT ST PA RZE TR PVA R IRAD, TEIE AR I 26 1F T, i PVA 5 PA ZEAT IR AL SR & i PVAIPA
REY: FHUFAER, TERIEARIR S E e RER T, i —2H & PVAPA &4 .
RS, RATERAE T PVAPA REDGHMNAER . TEH . F e Sk,

2. SCIGERSY
2.1. PVA/PA BE&YIEI & R

H 250 mL bt H B E R AL 6 b, R H S A RIS RS H G R —E-E AR E . AR
B ML 5.00 mL 7KF1 2.20 mL PA, FRKEEATEIEANLR A - 29 1 min ARSI, A pH X4t E
PA JKVERIIERYE, 4 PA KIS R SRR IER, STRIHZE = R I — 2 &1 PVA KIEH, FRRHE
NI 7 PVA KBTI, RS A EARS 3 ho IEI, PVA FIl PA S{ERRIE &AM N R A I
I B S R, FEAE AT 2.20 mL PA Fl—E B 1) PVA & HUE PVAIPA HE&M).

IR IR i B %, K 2.20 mL f PA 4375 0.40. 1.00. 1.60. 2.80 f13.40 mL f] PA 4L, &kt
A PLA R 0.40. 1.00. 1.60. 2.80 13.40 mL PA ] PVA/PA K&,

2.2. PVA/PA B& 184808 &

24 2.20 mL PA K] PVA/PA AR IR 25 30°C LRI, K 3.00 mL F1E e 2 g #) NH4HCO;
IINZRE - J3 BN RS, 8 PVAIPA AW IEREEA NHHCO; T4 B8 51 1 KB R A Ak
KR GBI 6.00 cm [RFFRILAT . K35 FRMJAN 55°C I H TR N . 40d 10 h In#s,
2.20 mL PA ¥] PVA/IPA G2 RIBMA 2.20 mL PA [f] PVA/IPA 54

IR IR SIS B IR, K 2.20 mL PA (1) PVA/PA F-4&%4r %I 0.40. 1.00. 1.60. 2.80 A1 3.40 mL
PA ff] PVA/PA B&W AR, Al LL#I4% 040, 1.00. 1.60. 2.80 £ 3.40 mL PA ] PVA/PA E& Vit
4
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Figure 1. (a) The maximum absorption wavelength of PA aqueous solution (solid line) and the maximum absorption wavelength of
PVA/PA polymer (dotted line); (b) The linear equation of absorbance value at 292 nm as a function of PA concentration; (c) The
influence of ultrasound time on absorbance

1. () PA 7KiRi&EN R KRR € (SE4k) F1 PVAIPA BREVIRI R RIRBUK K (FE2X); (b) PA ZERKIRUUKR K 292 nm ALHYIR
HERREEUNEMTSE; (o) BAEREX PVAPA BEYIIRILERIFMN

WE 1@, 1E 292 nm Ak PA ZKIERFITROGREIR B B KM, 7E 308 nm &bk PVAIPA &M
J ik B KAE %I R AT B 2 R O ZE R 460 R, PVA 2 T NIl K G A2 i) C = C S a3t pisesi .
WE 1()Frw, PAIRESHOCERIEL, HZMEFFEANY =1.26 x 102 X +0.072 (R2 = 0.998). 1t B
TR FE S5 /I PR IR S A 2 H i S IR PA IR BE B /0N, SIS A0 mgf 2 g (A P I (]« 4n 1] 1(c) B, PVA/PA
AW e P Tt 7 ) T P 38 I e i/ G 3K . IR AT RE OB I TR E 3 h ZRii, —#FH )k
NEERTE Sy, WA A 3 h I, BROGREA SR/, HR 2,927, 4 [AGEE 3 h I, =478 M s i
VER T =B A%, B R PVAIPA &Y i 8 A kA Jy 3 h.
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Figure 2. (a) FTIR spectrum of PVA powder; (b) FTIR spectrum of PVA polymer; (b) (c) PVA/PA polymer sponge with 2.20 mL of
PA
2. (a) PVA; (b) PVA B24&4%; (b). (c) 2.20 mL PA B PVA/IPA B&YIE4EH FTIR i

W 2()ftas, ATCAORILAE 3437 om™ bt B 58 HL 98 VR, ARYE 2% SCHR[11], 3437 cm &
PVA (Wil . 4 2(b)F PVA AP FTIR W EIHER T OH ' Bk FH WIS & 4b, 43 HI7E 2095 cm, 1637
cm A1 1048 cm ™t Ab HUEL TR IO . KRR S SCIR[12] [13], BRATAIX AL H IS4 PVA R
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Figure 3. (a) SEM micrographs of PVA polymer sponge; (b) The longitudinal section of PVA/PA polymer sponge; (c) The
transverse section of PVA/PA polymer sponge with 2.20 mL of PA

3. (a) PVA REMELE; (b) & 2.20 mL PA B PVAIPA BEWIBHHEIE; (c) & 2.20 mL PA B PVA/PA REH)
TBLRIERIEAY SEM

W 3(a)FizR, PVA REWIGAR IR A FIIFIE— AL, HHASFLMAHL T, 22 ARE
Pio XUHTEREFEIER T, &M PVA 417540 PVA 401 LR FETEE 75 I 48 5 R 48 B B /K T Ak
THHE. Wi 3(b)FTan, 2.20 mL PA [ PVAIPA REWNIFAR A — 5L, IFHADRIFLSTLAZ
FMIETTIEN, RIS EUE PVA BEW I &6 7 BN . TERGEIERT, A%l A K s
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MIAELE LA TR, BT DA ARV S T i 40 1 FL A5 A -t BT AN IR . i 3(c) B, PVA/PA 5
BRI A — 2L, W HALE KNSR, HIEHE 26 7E 90~500 pum Z [A], S H0X i HLT)
JE R 5 R i R A K
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Figure 4. (a) TGA curves of PVA polymer sponge; (b) PVA/PA polymer sponge with 2.20 mL of PA
4. (a) PVA BEYIE4EH0 TGA BhZk; (b) & 2.20 mL PA B PVA/PA BEYIB4RH) TGA Btk
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W 4() B, PVA SE it 4n i B 5 b A iR B i B B, 3 B 23 I 75.9°C L 145.2°C 241.6°C
1 395. 7 CAbH i . RIESHCHR[14], WHETERITE 75.9°CE 145.2°C 2 [Hi}, HEEHKNIZZE PVA 5
WRISOK I8 K s T PENE FEITE 241.6°C &2 395.7°C 2[RI}, EEREAR T LARIZ A PVA B A OB (158 35 2 [H]
RAG T WKL, TR T R OHORE R i & T 395.7°CH, FE 45 2R M 1% A2 Bk Bk 1) Wi 24
PVA BEMI 0. tnlE 4(b)Fin, & 2.20 mL PA (1] PVA/PA JEA W45 1) B B BE & R E K THmm T %, I
HrIAE 126.2°C . 226.9°C. 306.6° CHI1 416 5CAA I ri. I 5 PVA REMEANH) TGA HiZiAdLL, K
AR iR VG 7E 126.2°C 2 226.9°C Z AN, B &40 K N %2 PVA BEMOK K28 K ; TR G HI7E 226.9°C
% 306.6°C 2 [AIfF, HEARNIZAE PA R RN I REIR S [ 2 A R AR 4 A RN A TR s I Y
£ 306.6°C % 416.5°C 2 )N}, B EA451 2 B A 2R 1 PVA 20T _b oK SURE A B2 3 22 1) 2 A2 401 P I 7K R S
TERL T R CHOIREE R s 4l BE T 416.5°CRY, B NOZERGE . BERRNREE I Wi 2R PA [WBEAR . PVA
FEEM A AR[15]0 X bbb T 47 AR B AN B R SR R, AR I SR B T 395.7° CRY, PVA &)
T2 N RE R A ESE R BT 2R PVA BRI 20 il MR LS T 416.5°CHY, PVA/PA FEE W4 N 22 K A5 TR
s A BEEE WL, PA [IBEMR. PVA BERI MR, X RI B RS i = T 395.7°CHY, PVA KAWL
O SiREmT 4165°CH, PVAPA REWIBHRIMCEa M. ik, JATW N PVA REWiEL
(TR E M2 /D RLRAE 395.7°C, PVAIPA AL M HFE 2 /D1E 416.5°C, PVAIPA REWIIE4HI
FaE MEELL PVA RAEWnifggn s e s 20.8°C.
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Figure 5. Influence of PA dosage on the water absorption of PVA/PA polymer sponge
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S 48 S A A BN L

4, Z5ig

TEEFE RS2, BLPVA F1 PA NJERL, &R T 0.40.1.00.1.60.2.80 F1 3.40 mL PA [1] PVA/PA
REW); AR5, HiXLk PVAIPA B &M HZ TRFE T R, #l#&H T 0.40. 1.00. 1.60. 2.80 11 3.40 mL
PA ] PVA/PA A& W4 . 181 FTIR A1 SEM [IRAE, ik T PVA/IPA KA W45 PVA Fil PA 41K,
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