5 38 &5 6 ] RN TR TE Vol 38, No 6
2022412 H Chemical Reaction Engineering and Technology Dec. 2022

TEHE: 1001—7631 (2022 ) 06—0525—09 DOI: 10.11730/j.issn.1001-7631.2022.06.0525.09

AR R T IHER/ T 1%- T B L R IR RLFT H LB
il B B M RE T R
O, IRE, 4k, A8, FEK

¥ E G b TR A N8 B ML AR R, B 201208

BE: ZREAX RS FHRSER R, @ IUEATF UG RIR T, Sl TR R R
YR ZI5EE (TPVA) /Z)6-ZGBEIERY) (EVOH) HILRY, KA ZERAMERX (DSC) « h&HHL
AT (DMAD  J5 RS BUSORT R B 40 T AR A S F 7 SRR A b VB AR PR X A Bk e B AR T R A B
SEREH . R TPVA 5 EVOH Z [RIFTEBURINESE, TPVA 5 EVOH AHZMEEUFH M AR 58 4RI, 1K
ST 25, 43 MAJE T TPVA R EVOH 445 SR EE (T RUBRNERTE (T,) MR 53LRMINA
FREAMER R RV RIRENE R B T AR R, R RS ERE” R, JLRMIRR
WB R B AR AL A 5 B DN R B UG, F AN TR R P FIRIEEEM.

KR ABURZHEE ZH-ZHEBERY SR1TH BEREHERE STFESE

HESES: TQ223.41 XERFRIRAS: A

ROIGHE (PVA) R HEER Q)RR & AL R H 515 20 2 BB W R EY, PR, AmliAR
SRR & Bk 23 RE A 77, oA e A 22 B b v T P R A BB 1 o 5 BELRR A4
B & )% (PVDC) AL, PVA ANEAH M EAESHRINS . PVA HE—BREHLL PVA
I ERMEAE =, IR AR . GRAC, ReFEs, HXESIEKEES s TRATI®Z
JRILGHHE, R 7 PVA 1E 2 JRILGF IR B U K N o O0- LIRS RY) (EVOH) — i
H ZIF FIBE R 2R BRI R G KA R, BT T EREA S 2R B e R Uk, B 2 ) B
JEE RN, FUHRRPEGERR T, B T a2,

ISR R — P78 @Rk BRI RS T . EERRE R g, w] Dhod i SR
T, SEILPVA LA MRS IR AR, Dai Z¥HESE PVA/SF (SF R EE A, silk fibroin) A H i E
RIAEF], 5 F I ARV E I R AR PVA 5 SF [AIRARZE M, SR E LR i) ) 2 v R
EVOH F L5 TEE T BBl (PA) HEAT SRS m e S i FE I (O PR M A . Dai 260 FH 5 It
TR GEE 1) 77 3043 2 PVA/EVOH 5 &, SR 5 I TR 97 221 4% 21 4, AR 20 7615 CiE 32, fE EVOH
TR RSN 0% ~15%) KRN, b S EHES . X T4-4E, B EVOH & &, =
SEIOSREE RGN, (BT N . BRIl RIS, S TR A SR ) 7 325 ) 4515
F EVOH Jii & 73 HUN 0%~40%[1] PVA/EVOH & & B, JEA/E 78 1 45 diont H ) S Re 1 5 . 45 R B,
VRGP RRRE . PEERLERE EVOH & &3 in EHLe G N ks, EINRY PSR
Xf PVA/EVOH #PEMIN Tad #8 iU B () A PR RE B s R WARGE,  HVA IR B SR BT AL AE
cFSE#I: 2022-06-21; f&iTH#A: 2022-11-15.
fEEENY: 2 B (1992—) , 4, flds B (1962—) , B, B, EIHELR A . E-mail: JamesWang.sshy@sinopec.com.




526 it v TS T2 2022412 H

JIES 14 77 2 E 9 7 IR UACRIT 45 T N FH P AR B2 v o« ASHIF FEAE AN VA TR« A2 AR P XU AT
FRHMLARHEAT, EeEAERIB R PVA AL G IEE: PVA (B TPVAD , FRK TPVA 5 EVOH J& 7t
il 15 2 RPN ILRY), WA IRY) P SRR S I R A RE Z MR R .

1 R H*
1.1 EEFRE AR

ROIGHERBTELIN 1000, BEARELIN 94%~96%, HHEAMKIAEIEIL T (75 HRAH,
TSR, - IRmEIERMEIRS NS R™ (EVAL™) F171B (ZIEFESHCN 32%) , HAH
IRINAT], Tolgg. SEEFR, b/ — HEE s & 90/10.

1.2 HmflE

PVA By BHE 105 C2AF F ST 5 h 5538 8855 — [FI7E [F] [ SUE A5 H ALCSE [ Thermo Fisher
Scientific /A 7 PolyLab HAAKE™ Rheomex OS PTW16 &, M2FF B2 A 16 mm, KAEEL K 40) dhidksT
PIBA IR R, B ML 180, 190, 200, 200, 200, 200, 200, 200, 200 A1 190 C,
BEFF L N 250 t/min, PERREZEA 1.00 kg/h, 193] TPVA, ¥R OB MR LGB 21 20%.

EVOH 7£ 105 C%&/F T8 X T 4 h J5, 5 TPVA LLEE L] (TPVA il EVOH HIJi & ity
min) JON FRSUEFFHF LA AR BT, SR R4 TPVA/EVOH JLIRYIKL T, AL
A 185, 195, 205, 205, 205, 205, 205, 205, 205 fi1195 C, #EFF#4iE N 250 t/min.

Ei& TPVA/EVOH JLIRAIKL 76 2K tHHL (35 Thermo Fisher Scientific /3% HAAKE™
Rheomex OS !, #84F B A2A 19 mm, KA2 Ly 25) 1345 H W i) i i o SR s 5% HE ALK B2 S 200 °C
EFFHEEN 50 t/min, JEVRYDIEARL I —ANBIPA B RS s — AN RSB, 2N FIRER S, e
—RIVEFEREM, BH. G, 35 TPVA/EVOH #E . i 45 i) b 2= PR v i 25 < DA AR R A fie
W, ¥R TPVA/EVOH JJIE 5 4176 20~23 um.

1.3 MK G RAE

ZRFARERIE (DSC) 7E TA Instruments A 742 7= [ Discovery F 41 2278 14 & A AT,
AL FEEAH N TA Instruments Trios 3.1.5 hit, A Refrigerated Cooling System 90 MU VA FHF, MRS
AN 50 mL/min . WP WR: el R IR R ELE 40 'C, FLL 10 ‘C/min FHEZF] 220 C
FAEIRE 1 min ZERAVTE, FELL10 C/min FEEE-50 CHEEIR 1 min, #%ELL 10 ‘C/min —IRFHEH]
220 C. CFEPBRIRISFR LSS I HRE R, DA FORE S AR e

a0 (1) THERE RS AR

x100% (D

X =24

0

b X NS, % AH JYSEIEES, Ve, AH' AERE 100%55 5 s Ee A4S, J/g.

ENAS PN BT (DMADR A TA Instruments 23 5] [¥] DMTA Q800 4 a7 HA UM 4 7 CEEAT MK,
e AR AA B, SR AR S B, SZN 1 Hz, $RIEN 20 um, BL S C/min FIFHEEZR, M-50 C
F+2 205 'C, KM multi frequency stain #5047 & .

HSTIHASHAT A3 (FTIR) SR A Perkin-Elmer 2L AN GHEAX 14 [ SR AT 4 . IR IR B A
T (25°C) , FHETEHE 4 000~400 cm™, HHEE N 328", SHEE N 4em.
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AR MK F Malvern Instruments Rosand RH7 24 &7 B 40 i 23R T 52 , AL FE#KAF N Launch
Flowmaster®8.60 Jit A . M3 i% FH k152N 68.96 MPa 4% E2% L & 16 mmx1.0 mmx 180 mm [ 5 £L
BN OB, RS LIRS, MHRAT 40T 2 ¥R 0.5 MPa [T AT 2 min (TR (210 C) &
T2, CAWRARFE S s A IEmAN R s, IREE N 210 C,

WS B R (MFR) 1% ISO1133 #51E, K Instron Ceast MF20 4A kTR EOCI &, R EEE A
210 'C, FUE#AAMTHN 2.16 kg, HEEAEN 2.095 mm. KJEH 8 mm, FIIHESEHN 4 min, &EREEE
i) E S YIRE, B S URRSPEIME, LLEE 10 min BR300 AN dg/min) SRR E 45 5 .

2 BR5T®
2.1 InTHERE

FE AR AN T30 P MU AT #6344 44, TPVA/EVOH SHIEMH & FEh & IS HOLE 1. 56
RS EERIN TG R, HR 1 AR, FEEEY T EVOH &R, RIER &
BEAG, AR LERFE R R /Ko i EVOH s H0E 50% 5, FHAE R8s ine] &, R+
TR BNIX 5K, BEEH TPVA FIAALE AT DU R TR TERE , A5 BT BN T REREAN A 7= AR o

% 1 TPVA/EVOH #EMHI &3 284
Table 1 Process parameters during the preparation of TPVA/EVOH blends

Mass ratio of

Numbers TPVA to EVOH Feed/(kg-h™) Temperature/'C Torque/Nm Pressurex 10°/kPa

1 100/0 1.00 200.6 60+2.0 4.0

2 90/10 1.00 201.3 63+4.0 5.3

3 80/20 1.00 201.5 62+5.0 4.5

4 70/30 1.00 201.2 64+5.5 33

5 60/40 0.90 201.8 62+6.0 3.0

6 50/50 0.85 202.7 67+£5.5 3.7

7 40/60 0.75 202.8 68+4.0 2.2

8 30/70 0.65 203.1 72+5.0 3.5

9 20/80 0.55 203.8 71+7.0 2.3

10 10/90 0.45 205.7 75+9.0 2.7

11 0/100 0.40 205.6 77+9.0 2.5

2.2 A 05
TPVA/EVOH

RIBVER MRS 206 LIRS E R AT IR A ol T 1000 ]
SLRMIHREER T (tand) BEIELE (LA M2 408 1 7 e
R SR T R RSSO SR AR §

(T o BTN, TPVA Rl EVOH (133 4h #5245 TH
SrHIN 345 CHI 872 °C, MILIBYMIRA 4 T, Bl
EVOH & &R3m, HAEM EVOH ¥ T, K13, 2

-50 0 50 100 150 200

T BA AR B AR TR L ) R S IR, R BoR— Temperature/C

- N — IRYIH AR 7 SR
AT 2 18 BT 1 T, R T MR B B R R K1 TPVA/EVOI{;II/‘J;%{;ZZJ: FERT5EE
R, Fig.1 Relationship between loss factor and

temperature of TPVA/EVOH blends
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JLVRPI R PEIR AN S 2 TR DSC #iZkinid 2 (a) A 2 (b) . HEW A, RS TH
2 ANEE R, KR L IR BN T CBARES R 5 Ton (BUESEMmIREE) o FHEEFE P AT
TE 2 MIERRIE,  oF SRIS RR BE 73 N Ty, (BARIE D 5 T CBURIERD  PIANSS ShIG S i Al
5355 EVOH. TPVA 443NN . 45l FEH TPVA 5 EVOH 43 BB 45 4, Ui W A M M AR A
B0 FACF e TR, IR .

Heat flow
Heat flow

100/0
ova” A =
i AT~ —————  TPVA
) ) Foolmg ra}e—10 C/rpln ) heatlnq rate=10 ‘C/mln ) )
-50 0 50 100 150 200 -50 0 50 100 150 200
Temperature/'C Temperature/’C

2 TPVA/EVOH SRR (2) K& =W THE (b) DSC #hsk
Fig.2 DSC curves of cooling (a) and reheating (b) of TPVA/EVOH blends
JRW P BAREE IR E (Topvon) BEAAZR Y TPVA & &M INIZHIEE, MARIEEEATIA 35.0 C
(TPVA/EVOH-90/10) . 52z, IRV LS SIRE (Toreva) FfA R EVOH & &1 INE
HTE, FHEEE AL 24.2 'C (TPVA/EVOH-30/70) , JARLIRE AL A FIFE#a . XATREE
PR g Rl R R o TPVA A i34 BB R AE SR Y 0 2 BB G, | TIRBEZE, —iB o 2B Ik N
EVOH ', S TPVA M 1¥E5& BK, EVOH AHT A& &N, TR I8 BB FIBIR T
EVOH Hf15rFaI1E%E, BT RAEW»FHM B i, Fik EVOH 485 B i B AR AR B A
A& IH T HEFE B4 . RN TPVA F8 50 & EK, 21 W & T IIE s AE e, 14
HEHIE %, TR BT ST ) AR A T S, DRI i A e Rt P 5 )R R B
TPVA/EVOH FiRWIHI 4 SR E (T JERNERE (T,  BISHEZRE (T,) 5 EVOH
SRR AMEWE 3 fin. HETH, T T.53EYT EVOH & BAMERIFNEE X R, 1)
B (R ¥ITE 0.95 UL o JHRY) T, 54 U %

S5 4 Kelly-Bueche 711, B 1k 5 49857 4 25°

BRI, TN TR 5 T80, T, T, A W e
. NN s ) 2 WJ

R 2 MMAFE—E X R. Jang SR FIEITE R e R
WOBAIE RIET 40% CREAEO I, ATEIR Bl o7 wow o e
FE () PVA, 3 T, R T, B8 Y0 50055 B89 00 2 2 | iiz-wfzwfg), JERIR
o BB, Toreva A1 Toreva JF i85 22 b 8 9059 1 SRR

EVOH ¥ BUF . 55 EVOH KLk, TPVA [4 T4k % 20 40 e s 100

Mass fraction of EVOH,%
+ NS Y *A L3R - Ep sy
M SEANEE, ERETRIRE I S, BBATRII g 5 revamvon stmais s  RiiERE 505
m RSB 6 . 1 EVOH AHFEILRIS AR 5] A3 28 LEEARIR S EVOH 7 R 1956 R 2
, \ e y Fig.3 The relationship between peak crystallization
= H 4 AR =) +H-vE
G I IR DA 5 IR AR temperature, peak melting temperature, glass transition

PVA 41 ﬁ E(] élﬂj: i J:g I%ﬂ it }g E@ /}E “3 % %‘ fb_( Uﬂ E temperature of TPVA/EVOH blends and EVOH content
EVOH 40 43 (g 5 2
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2.3 SEH

TPVA. EVOH FIA A4 TPVA/EVOH IR Mt A 4 FioR. Bl 3000~3 700 em™ 42
A7 T R TR B M AE IR, 3 755 em™ BT /NS AT B ) R IE AN 4R 204, TPVA Al
EVOH "R AR H RSN, 3300 em™
B3 PRI AL UEE SRy 5 O S T2 B S BE 1 F2 B A 45 B 3

FeE HIXET R (—OH) , MBS T ;gi

TPV,
A 085
|

%3276
]

MEEE (O—H:+-0) , AMNER T A4k, 1§

R BT SN LRSI AE 0 LA TR, _\\/VXEWWWAﬂV
A R . BRI O 12 \/V/”ﬁQFW%NM
3 294—¥ Y

B 52 VB P ' FH T A A 6 e RS R AW 4 I 522 55 A N
4000 3500 3000 2500 2000 1500 1000 500

Measheit kR AEar, —ERE L, O8RS Wavenumber/cm”
FrEEE BT, AREZ IS, & 4 TPVA. EVOH FUA [ 2 B L 4 i) TPVA/EVOH
IIRMIM A N B
, N - S : !
VNI REATH T R LB U T 2 AR Fig.4 Infrared spectra of TPVA, EVOH and their blends of
ABETR A & B, different compositions

Kl 5 & PVA M1 EVOH [ F4itn e, HEWEH, PVA 75 PR A0 % EE EVOH &,
DR L 431 P S e o TR B E F 0 S ik B B 4 mT AR, EEBEMIMER T, EVOH R EL A7
BAE3 294 cm”, TPVA A ME s, R ELE 3 276 cm™, TiXT TPVA/EVOH JLIEAIN &,
W (Y17 B HRAE 3 276~3 294 em™ . BT EVOH I3\, PVA 41N & PVA 5585851431 1] A S S 4
ITHE, B EVOH 5 PVA 7> TIE/ESE B . H1T EVOH Witk & BHMK, Bibik £ b2 7 S a1

10855

PVA EVOH

K5 PVA il EVOH 41 45H4
Fig.5 Molecular structure of PVA and EVOH

TPVA. EVOH f TPVA/EVOH IR AME [ h 2 FRIE A BB L AN 36 3 P, HEk 3 wlAn,
FHIRY) EVOH W& 238, AL E ER, 15 s o) AEsL 7 3Ry h &5 i/ 77 EVOH
RGN ST . BEAh, ZEAMERIRZE 1085 em™ 245 I)E G TR T30 56 5 EREMTE ) C—O B i
Az . FEMAAAERIE 22X C—O0 BReHI M= E52m . 18 4 7TLLEF| TPVA 1 C—O A
U4 % 3% HARsi, 5l EVOH J&, BEILEYTh EVOH & & AIIN, Wiz v & ik, X 2mT
b SR IS, SRR R C—O SRS ETIG R, (AR R C—O BMEE TR, IRk
SRPEAR S o

3 TPVA. EVOH X TPVA/EVOH B4 5MEE P B HIEIB1FR
Table 3 Hydroxyl peak shift in the infrared spectra of TPVA, EVOH and their blends

TPVA/EVOH TPVA/EVOH TPVA/EVOH
Components TPVA (70/30) (60/40) (30/70) EVOH

Wavenumber/cm™ 3276 3278 3284 3288 3294
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24 REITA
2.4.1 SRR BNHE 2

TPVA/EVOH JLiRYITE 210 T4 R R AR
AP 6. HFEIRTAI, TPVA (% i3 g L e
m T EVOH, i TitfErymahtkEar. 54,
TPVA/EVOH JLIEYIF) MFR ¥J KT 2 Rt df 5ok T
LVEMBEIS(E, B0 “SRRshERE” . SR
1] MFR T 2 Pt s J5OR 4R PR se3 i E 50%, 2t
IR ATis 140%7%E 47 (TPVA/EVOH-60/40) o 0

BART S, WEFIXT PVA A EVOH #5A Sk 1E
A FRETE SN AR b, ISR BRI . 72
TPVA Fi& - HmT 50%13LEY+, B8 EVOH
NERHZ, MFR S NA#asE, BIRAR R s IR AR B AR, 24P bl iz
ff MFR JA 2 KME . X AT A TPVA NFESEARRT, 2718 00 28R F 2k, 7685 U1 R B
) MFR A2 K 5 3= SAEH . B EVOH [N, TPVA FAHIA fIE4EE 4% PVA 5 EVOH f14»
TIRIEEAE, (EHAHZESMIE. [, BT TPVA Al EVOH L, 76M# LB i+ A
AR EOR, BRI MFR 3B & . £ EVOH it & 73 8051 50% 3R, BIRAEAE 32% (BE/RSy
¥O M@, BHS TS FRMEBERFEE. B TPVA TR EE57Y #Buk N EVOH
FAH, {2 T EVOH ZrFHEMIE®, RYER EOUSRIBEOE &SR Fik, RIS
AL TPVA/EVOH 2y 50/50 A H IUEARL, Jo R sk 2 0 ] e 2 S0 BV AN S AH B/ E F 275 25 2R
2.4.2 BIYNRAR

£ 210 ‘CF, TPVA. EVOH M IR IR BTV R E 5TV Rk Rl 2 an & 7 fros. i
BRI, Toie JsURKE 2 SR P R 2L BY 1) 5 R H0BE B D 2 (3 I imosc/s, 35 B JEOR R S IR P A 14 3%
BT AR (AR AR TR A

0 20 20 60 80

Mass fraction of EVOH,%

&l 6 TPVA/EVOH LB YHL T W FE AR IR shid R
Fig 6. Melt flow rates of TPVA/EVOH blends
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Fig.7 The relationship between apparent shear viscosity and shear rate of TPVA/EVOH blends

AW VST B 3L MR % A T IR B DR B, @ H AT 100 090 R, J@id B0

Kl 8 (a) f/Z7E 210 'C. BI]

M 30 s FIMBAE RN R, HER W, TPVA/EVOH JHRYIMF MY D)5 EA L 25



5538 %3 6 ] 25 WS, MM IR 2 I%- LSBT R 3SR & KRS T A 531
“CIRRBE S B AR R MR, RIESEMRIERMEIYIFIES EVOH SRR R ML
b IURARAG, 10 ELFTAT 2R B B FE R T e I B R . FIRE, BUIIE %R 200 s BB “ 26
FEBE” DL, WE 8 (b) Fiw. SR, 485Ut — LR, 411000 s i SRV A R 5t
IRV LB S R, i 8 (o) Bz . TPVA/EVOH FHIRWIR RANAEAR BY 13 R it B0 “ B
FEBE” . BE%E EVOH E &M, FAMBIYIREEE L/ G, wRem 5 2 — & By s 36 FE
TPVA. EVOH FiHH P30 FAH ST Hh i A ) A AU Bk i i ¥ 43 1 (R g5 R AE i i gl . A FoE 48 H e ik
IRAS AR R h AU ) 5 85 g R s b ke o

SRV ST T N SRR R TR AR RAEY SRR S B E AR T RS
MR SR, TS5 BRI ERTE, TPVA 5 EVOH BIAEAER SR I 21 PN K201 18] B T4 O,
o N SR R R e B D I (IR AR AT O, T 43 1R VB T SR G 23 (R SIS AL ) 4% 45
g, PROLH BB RE . 43T 1) U R (K BY D)5 R I R AR AT AT

Mass fraction of EVOH,%

Mass fraction of EVOH,%
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Fig.8 Relationship between apparent shear viscosity and EVOH content of TPVA/EVOH blends at different shear rates

TPVA 5 EVOH 4> T4 b )55 55T i AU 4 5 R B A B 5 gm0, TPVA itz
REEEIRE, o rEEEEREE. EVOH h OM& 8N 32%, 7- T IAE S E AN BK. fERKET
DIEE T UK 8 (a) Fian, 8 TPVA NELAHMA K H (EVOH M &40/ 50%) , TPVA K14y
T AU B AR R OB, o TR A RE EVOH A s A i /R A s, R SR A
FR T AGE K, Rk REOBL K. 24 EVOH NESME, BT TPVA &K IR
TRV EAE 108, R RINFE L 25 EVOH 4> T WAEFR JiAHE, Rtk ik R 5t 2L EVOH
SRS EICAES . F EVOH rh G850 & 838 n, AH A s, 27 EvERmE,
FIRVIFN RS, SU RS B I R AE, BY “RRERE

FEREBIYNER T (1200 , JLIRMIKE VR 2 AV SR A I 4620 R ), I 4
FESLIRPIR Z b o) R FE A TTRRAR BE VRN, DRI 6 BE B Bl B D 2 488 iy i tH I RO AR A 2 7%, Tl 8 (b))
B, SHRYIR RTEA R TPVA 1 EVOH Jfi bl 80/20 76 47 3 5 A . B BE s 8y U T, 43 [6]
AR N gELE A R LA TREIZ ), RRINEE FE S REW AR, J “FhE
BE” Wk, SRR RIOBE SR LI EAR S HURAE BT DIE R 1000 s 11, W8 (o) Frnikig
YA 22 (0 B 5 20 A L 2R M A o

34 i
T I XURZAT 55 AL Rl VR ) 2515 31 T AN [F] &= EL ) TPVA/EVOH JLiEY) . JLRY BB AT 2 Fh
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JERLZ 1A ARSI Ty, W EIEERE A TPVA A EVOH 23 SIBST &5 5, Uil = Rk 250 AT R ,
SR BURAS . TPVA F EVOH M T, & T MR S ILBVIM AR EL MR R XA GEZEHT
TPVA 1 EVOH A ¥85 A% S 301 . TPVA/EVOH LB A1 £ B SR Y) 0 T 2 [AIAFELE R
SR EGEER, FLBE EVOH & &R s iR ik 55 . TPVA/EVOH SR RIS R ¥k T 2 Fhid
SRR IS, R ISR R G MR, MNREREIYIEES EVOH S&8XA
MZGRILH “REBERE” LG, X PREE e IR h SV A ST 2 & E R AT . BEBYU)E 211
B, A o R SRR R JE 45 AN R LS 2 FRE IS BN, SR I L A LR IR R R R EE (1 DT
BRRERE DN, “RNEEBE” MRAE MK EVOH & & J7 M2 3) .
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Study on the Preparation and Properties of Melt-Extruded
TPVA/EVOH Blends
LI Cong, WANG James Hongxue, BAI Yu, ZHOU Bing, LI Yingcheng
Shanghai Research Institute of Petrochemical Technology, SINOPEC, Shanghai 201208, China

Abstract: Hydrogen bonding had a significant effect on the properties of polymer blends. Thermoplastic
polyvinyl alcohol (TPVA)/ethylene-vinyl alcohol copolymer (EVOH) blends with different mass ratios were
prepared by melt-blending extrusion with a twin-screw extruder. The effects of hydrogen bonding on the
thermal and rheological properties of the blends were studied by differential scanning calorimetry (DSC),
dynamic thermomechanical analysis (DMA), melt flow measurements and capillary rheology. The results
showed the presence of strong hydrogen bonding between TPVA and EVOH. TPVA and EVOH in the blends
were compatible but not miscible, both TPVA and EVOH crystallized independently. The changes of
crystallization temperature (7;.) and melting temperature (7)) as a function of EVOH content in the blends
had linear relationships. The melt flow rates of the blends were significantly higher than those of the two
starting materials and a "melt flow rate peak" phenomenon was observed. The apparent shear viscosities as a
function of blend composition were dependent on the shear rates, which is possibly due to the strong

intermolecular hydrogen bonding in the blends.

Key words: thermoplastic polyvinyl alcohol; ethylene-vinyl alcohol copolymer; crystallization behaviors;
melt flow rate peak; intermolecular hydrogen bond
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Resource Utilization of MTO Spent Catalysts to Prepare Type
A Molecular Sieve
QI Shengdong, SUN Xiaoxue, WANG Deju, LIU Li

State Key Laboratory of Green Chemical Engineering and Industrial Catalysis, Shanghai Research Institute of Petrochemical
Technology, Shanghai 201208, SINOPEC, China

Abstract: Methanol to olefins (MTO) spent catalysts were pretreated with the nitric acid solution. By
adjusting the ratio of solid to liquid, nitric acid concentration and leaching temperature, the molar ratio of Si
to Al (Si/Al) of leaching slag was about 1, and the leaching rate of phosphorus was greater than 90%. The
preparation of zeolite A using slag as raw materials was systematically studied. The results showed that the
slag could be successfully converted into zeolite A through alkali fusion-hydrothermal crystallization under
conditions of 60% dosage of NaOH in slag, alkali-activated at 450 “C for 3 h followed crystallization for 24
h at 80 ‘C with the water-slag ratio of 5. The static water adsorption rate of the prepared zeolite A was more

than 24%, which reached the first-class of 4A molecular sieve activated powder.
Key words: methanol to olefins; spent catalysts; nitric acid solution; slag; alkali-activation; zeolite A
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