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Prevention of Polymer Degradation in Extrusion Process
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Polymer degradation in the extrusion process decreases quality and productivity. For that reason, it is necessary to
prevent polymer degradation. In the extrusion process, polymer degradation is casued by oxidation. It depends on the
processing temperature, detention time, and amount of dissolved oxygen in the molten polymer. For a quantitative analysis
of these factors, we developed apparatuses to measure the degradation rate and amount of dissolved gas in the molten
polymer. With these apparatuses, the degradation mechanism of the polymer may be understood. We restrained these
factors by optimizing the screw using a numerical simulation, and prevented polymer degradation.

1. &3 A #» &

I, 7404 — FEORBRERAI, TS - £EH
B%, BLNSBFTHRAINTE), HLOEEREMNHAL &
€, TORZERETETHRL TS,

HHRBIc B TERE N2 REIE, BIRESERE - o225 -
MIKELE S b b, CALNDREPELIRELERE L
T, BB ToOBER LSS, £/, FEETOIEI», %t
BRE D7 4 W AANDIRAIZ & 5 MBI D LR % 17
T20bNDTA 1%, EEELEFL (HELTW S,

BIRESMLRFILIc B L CIE, FOREHE b &9 22 h R OB T
ED L RESPLETH 5. KT, EBRNTHIESCREERT
DRERAL & WEVRMT % E1R & L 2R S ILB LB IC D v T
5 5.

2. MESLERERFOREL

BN TOBIES LI, BB BB IbnBEEICL > TE
5. BEMICIIERL THEELT 2728, ZhoER{LEZR
15,

—FE LT 1IcEY 7arry (PP) omEkEnEakins
bR EETRT. 1 (a) idER PP, X1 (b) IAEHA
T, H1(c) REBRT TOHPORMFEN R =27 F LR
3. 1 (M) iM1(a) 2 kEREY, -OH, C=0, C-O-C%

DLFREERRDRI & — 7 S HERR E 1, BB bhE > T 5,

iz, BELFLY, B1(c) i2270h & RERMERMELICD
bbb, 1 (a) LHBNARZ MBS, BEDNL S
IZBifE iz, FICBILRIGTH D, Z0EEROFTEELIZ DV
TLIFiZRT.

BRALEG THE L 2{b%# %% (Chemiluminescence) #% FIF L7
BAEDORIIESILAHERE 2 2 () ISRY. MBGFAH (BE)
BTSN RRERAA, FTENRETICEWT, BILEE

FREDLEREEE R P> 27> I TEHEIT 5. g0 BEIER L
RO TIE, EERICHEREICHE - CEITT 5. ZoEgERIGIE, B
th - B - B D RIGEEBE D D b5, £ERLRIGHERE Ry (1)
TRY & ) IR EE T OFFRICHET 5.

Ra=K-JT (1)

ZZT,

Ry | £BRAGROGEE
K &=
I Ab¥seesaeE

PP mELREHEEIC DV, BRIBE X LFRMEDTEHR
DBFRER 2 (b) IR T, BALRGEENRER VBRI IBEKT
HrERMCIBETE 5.

¥/, BEBATOBIRSILEE2MS 212, EREHE
NBRFRRELERILTILEND S,

3 (a) ICEBEIE P OSSR ERNEREE 21T, HHBII
&N ELE Nz ERBIRE, BEINF e NHICEPND,
WHET CRBEIE R DB EAKRE MM B2, #i~N)7a%%
X VTHRE L THAIu=t I 7~NEEEEBSTEIT.

X3 (b) icBektfE O SEBEREOREER 2 RT. AN
I2id, WHES & BRSAKRS DEREEE (N,/0,) DBFE2R
9. #HEN 150 kgf/cm? LLTOF&E T3, N,/O, & =RIZ
HATHY, BRPOBIRICINT 2 EBROEBELEC—T 2,
TLBRE TORALBRIC & 2 EHFEREY, BILRIGTIHES
NTIRBELTEY, HEBRLHUILLVInL#EEES NS, Bl
FES145150 kgf/cm? £ ) VSR TIE, No/O, DIRFEREIT 4 &
NEWEERT, b, BRBHIEOBILEEIC & - THEFE
EHEEIN, NJ/O, DEBEEIF kot bnr#EIN,
BIREZICNEATHE T E 5,

Pk &Sz &), T8{bEm%nEmEES o585
BREISSFEEL LD, X 7)) 2 DREKREROFHECHIEH1L
NEITERILETE 3,

*1 EEBHRNES T LERREE

* A BN RENES T LEFRETE *4 EER BT &

*3 F i BATERTE S T (LR R

ZEETH#H Vol 34 No. 2 (1997-3)




FABBRR <2 b0 | | zewn |

96
X g8
# 80
= 72
L)
64 | | i I 1 Il |
3600 2800 2000 1600 1200 800 400
# o (em D)
(a) E#PP
s
oo
%
2k L | | | { ) |
3600 2800 2000 1600 1200 800 400
# % (em™D)
(b) BE¥ERE 20.6% (BXTENT) 290°CX10h
80
S
# 40
g
" 0

1 | | | l I i
3600 2800 2000 1600 1200 800 400
% % (em™1)

(c) BASEMEE 0 % (BMRT) 290°Cx270h

H1 HREHIEYMOFRIFBINARS PV EZREFESAT TR, Bt
1t%5R¥-0H, C=0, C-O-CHNRNE—7»RHi3,
Infrared spectrum of degradated polymer
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Evaluation apparatus of polymer degradation

RY. F7, UBRZVaTE, ¥7 774 Mok ) EEREIEE L

BRI SHEI N, 2L v FEOBESBAI ARETH

WERHBRERT. 4B, BAARRBEOKEL L CABEBEET
IFERILE I & BRI E B I N S 2, AT, HHE
H e BBEFZRBOBRETRT. 707341220 2T3, UBX

7 ) 2 ICHRTCBEREBRENI S, BAAEREIBEL Twb

LG b, BIRSILDRBERT TH 2 BFRE L IERT 21243,
FEIRT IV TV —2 T v 7HEEZBLET2 UB X 2 ) o8
BWLTW3,

ERE (D)

tHEI_DTq_

He % >~ (1)

(a) MERE

He K >~ (1I)

|t E (N2/02)

|
rERLT 0 100

| )

200 300
HE A (kgf/cm?)

(b) HFHHESN &BB[ERSDFREILE (N2/02)

3 S[E@GEHEBUEEE BEFr  WORBEIL-BEHEETOBRERKES, FR702 | 757 CEBGHT 5.

Measuring apparatus of dissolved gas in molten polymer
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Temperature distribution between screw flight and cylinder
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Shear rate distribution around screw flight
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Case of prevented polymer degradation
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