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(General Aspects of Additives for Plastics)

ﬁ%ﬁ { Introductioun }

BERFWLRE—EEPeRE « SEEBESTFRRMGATE
ks KBRASHAEHEFVSE—BHE . AR sENRERS A EE
BRER M T KA GEY » EERRKRCHMD - EBHHEEE
ARG HFESHERLY . AREASABRGRE » KexHH
LBRFRELIER BLBGTes AR AR » AR ME 8 g REEB Y%
HIFEENBIE - LIRESHeSEREHE - BETERERMBEEE
A BE— EARNY - ROESEEME SR AL ERRNST »
ARG SRINE » GBS B R A EEFEE S METR
PIREES -

KERERAY TR ( the polymer industry ) BRB&HEE
» ATStERMEE - 2RMMMA R SER ( polymer matrix
Yo LISBIEEHAREH BWESERENHE " 27 ( Com-
pounding ) - Goodyear ATITE1839 i ARRBT % . X5
RACT I Fopt 8 BB LIS E L EH -

R#30 £ BURESERIR—MPEE SRR R
( cellulose nitrate ) |- . EEBEEEHELLYHEH-EE
BB MR A — BB ( camphor ) B LISE Bk KR ey

{ toughness ) »
1.1 BFr4EH ( Basic properties of plastics)

EBRRA N IBIRINAZ §T « RFE EME— T £ SEE B RATR
FEEER - S RS LIS B TP ROR |

n HEwE

2 BREE
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(3 #iEHE

(4) BiEE

5y PAEE

(6)  FHefdr ‘

BHEBHHESHETRAGSEEH MRAECHAMARMRZRE
St HES B BL £ EERFMRAI E MErRE SEEHE
HER  FREETRYRGEEARLEEESNE SERETL2H
R pAMEE » SRS B T AR B RITEE
LR SR TTIRGERH o

111 —EBHEER

W BReEEER=E
1y HEBEEE { Specific Gravity and Density }

wEEERIBEGSHEER . THEMZBYEM4C 55K
wE S o R HENEBaERER s TACRERECRTHEE
M- FTLIFEENEREER «- ERRABEEFN ST » HEXER
REARE o HEH REBHEHER -
) YEMEBE (Melting Temperature )

| EEHNBSRMES R N TR BN REYRE  CRNTHIER

Vicaeilish
(3 HE®E ( Hardness )

BB HCE HSRARGE N - CUT R E0RE  hFRE

TIRERT) -

1.1.2 WEPAIMRRA
{1y PEWE { Tensile Strength )
FEREERBS T E S BA R RE S - HERERpsi » £E

EREFREN :
® DHERENGBAREED( tensile stress ) o

® BYHBRNENOENER-
REEREEENREE ( Tensile modulus) u&i¢'§$(

Elongation ) o
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(2} HFHREF( Flexural Strength ) :

R BABIMES ( bending stress) BHEHD o RFHYER
BERS MR ARebHEE—E » UEMHFEARTAREL
IABRRE BT KBS « REZ R0 TTEREE o Kyl (
Flexural Modulas) BI273R11E RRANESRE HRATE

BRY—ABE2 niEY > RMAATEERHITRIEIK -

| B
" { e ﬂélﬁ
wh i k]
A D @11 mEThnee

3} HEEEH ( Compressive Praperties ) :

PHRIESIE D ( crushing stress ) @gEh » BEITEBRE (
compressive strength ) » EIEHRERG M REE X A MY
HERARD » BERACHERSSEHBRLKEBER - 54 » X1E
e MR AR R RER Y ( Compressive Modulus ) o
4) RETH#Y ( Deformation under load) :

PSR —EE N 24 DRER SR BTES D o
(5) BYHMEE ( Shear Strength) :

CHAEER . OMBENNE D ( Shear stress ) &yEd
o DB HTAK( fails in shear ) Bs&H « B HEE (
Shear modulus) » RIREAEA RIBPIBIHE H R REM QS o ia » HD
G=c/7-

(6) MERHBE ( Impact Strength ) :

HERIR EES RN B - BERE L 1 WE RS o

1.1.3 BRANER

I MEPIRIR® ( Coefficient of Thermal Expansion ):
BB PR S kLB RE B MR R o

@ HWHBEE (Heat Distortion Temperature ) :
ERHEE—CHANT  FRIRER T » %505

0.01 MfRrEg @ BRI S0 B o ©RIAR LR S TR BB

FEHBE -
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3) Bk{E: ( Softening point J !

S il Rk BR] UL BN TS a5 TR o B AR E T R
%4 » AR EDRBRE HEMR -

1.1.4 BRaREY
) AERE ( Dielectric Strength)

NMERE RS UBERYRETRESHRT » FENRARGER
T . AREBNB MRS DR E . BUF A volts /mil e
@ HEER(Dielectric Constant ) :

R MEEEERE LB R B AR - MEAER
bR 2 B2 e B A i IR o — AR RUESEE » ZTRHE
A EEE -
3y EEEE® (Dissipation Factor ) :

A BN A BESEANEREN BN GREE, IR - BET
FEAEE BENESOEEAN « HEARERREREB BRI
B BERK  EEDRK - BHAKE AR S MG BEE o A
AR SRR LB ELERREE) . BAMEFRORRARSGR
FOBEE%EM ( Loss factor ) ©
) MM ( Electric Resistance ) :

REBENTHRGEHREE - HBEUEE®E ( ohm) -

() IWEFA( Arc Resistance ) :

PR e L S b ST A R R EEWERTRRE
B ( BEEHE) LHEEIR R o EAFREB R E R EEEERER
jJ -]

1.1.5 BRNRANER

1y WA (Water Absorption):
aﬁ%&ﬁ%ﬁiﬁTEﬁf&m%EiﬁlﬁK%Hﬁﬁéﬁﬁ%@?&

AR o HESWER AKEEERE . AERAREZEBGHERR,

@ M ( Flammability ) :
BELEARBRLIRBEHREY . CHF-EREGNRGE - K
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PR ERRS s HIRREMR » HRBERGHHAM B ARETEHAR
BEERTHARBR - BEET HEEENY - BEEEAFERELSL
RINBERRB T 1T 0
(3 BB ( Chemical Resistance ) :

B RN EE - - BRRHOEELERTFHMAED -
— ik » MBS L BMNENERE -
() #HetE { Weather Resistance ) :

HBHAREREER  CeAg5rHaRBIEGENED . R
CHERARAE - AR ERERBERIEX S HMRENREE D
SER o

1.2 FhMpERE S8

(Definizion and elagsifiecation of Addiiivae;

TERBPRMSTRE " Hul " T EREHLSRER ST
EPHS R ERYEARS LS TR E o B2 S
REARBBBARHPMITHS ( crosslinking agent ) .« LA
L catalyst) EAIREEER -

— BRI S REB O RN B2ERE BB
DEZ - MARKBEMOLELE - t EERMRCHERANEnE
FESEE R BESHB S ORRS RS NEE KB T -

S TR ER
( processing stabilizers)
A& (Internal )
1 BEIIT &R @ WM<

{ Additives which ) (Lubr- #E(External’
assist processing) icants )

(3) I EIEBIA( processing
aids and flow promoters)
4 FEE (Thixotropic

agents )

(1) AR BEER ( plasticizers

or flexibilizers >
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25 A o N

2 SR E ey E
{ Additives which
modify the bulk

3 KR AL R Ay i Hni]

costs )

i| 4 HEEEGRER

es modifiers )

L ¥ BRtE T At
(Optical proper-
ties modifiers)

b E L B
( Anti-ageing
additives )

\7 4
( Others )

{ Additives used to ()
reduce formulation {

Tz)
(9

mechanical properties)

2)

(1)

{2)

i ( Surface properti-< 3

4

L (5)

{(1)
(2)
{1)

{2)

(3)

(1}
{2

i (b A B

( Reinforcing fillers )
)

( Toughening agents)

H T ( Speculate
fillers )
HEsfHE®M (Diluents
and extenders )
Hil e ( Antistatic
agents )

FE R

(Slip additives)
RERRINH ( Anti ~-wear
additives )
HAEHEINN ( Anti -block
additives )

B%58h™ ( Adhesion
promotors )

B Es ( Pigments and
dyes )

HEm ( Nucleating
agents )

Fis M ( Anti-oxidations)
FRAREEN
(U.V.Stabilizers )
#EM ( Fungicides )
BRR

{ Blowing agents )
778161

({ Flame retardants )
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1.3 JEMBE LATEK
( Technological reguirements of additives )

EE— RS RNBE M A BB — X A ENER
« G EHAYE ( compatability ) « 8% (mobility ) R
B¥i#E( migration and consumiption ) » LRMARENM—
SXHBAX - BT —HOEY T LWRAERA  LBEOILISEFES
REMBE -

1.3.1 FmnERR B
( Compatibility and mobility of additives )
TREBERNN - REEN—RERTEES SMENHTER
BN ROER . RAEEL - EHERAR T ERERRHGER
Hiyo MA s MABMMLUXER—SBER » AR AN OER
FSRRN » SEIFFRRIEEL T SR e A b R SR RS R ©
BAHMA ( Compounding additives ) MR HHBR
ERMARS W TR®TEHEESTE » ERRIMERS S TRl
HEERBYR N R TR %S ( mechanism ) KiEo
MR NMSTORERRE LA F OB TECEEE -
AR MS T ER AW ETLABEE2HEASE ( IRESTFRE
ERE2EE) RBHRIKEE
EER MR —EMS TR ( 2 supermolecular level )
LEHRREE  RIEBER NN T FE2TEEYE ARTBE
total incompatibility and immobility )» WRERR » B
B TIRLATES R M E® ( macroscopic Y b msei
BBig|%-
%ﬁﬁﬁﬁ&ﬁmmﬁﬁAﬁzMﬂﬁﬁhﬁﬁﬁkﬁﬁﬁﬁ(
affinity)eyes « RPIMEARSE A (partial compatibi-
lity ) BabtH» ﬂﬁﬂ.ﬂﬂfﬁﬂﬁ&&ﬁﬁﬁi Bt R E R T
R EER T8y K& Gt MR B iy 48 -
ﬁﬂumfﬁﬁ‘“%ﬂﬁ}:hmtﬁﬁﬁmﬁcﬁa HEBRMERAE YR
M (" trial and error ” method ) EIMLAEE » FAER
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REMAFECHELEHHERNH T EZHERAMRZ a2 TRGHE
FeekeEBEE - BNwSREG—LANER/ BHHREHER
MR R S A — SRR T ER AR NE/ BB
Fefficp o

Bt 5 BREE BARNAAERCERA RSP RS AR
FIEE % MERKEREFRRERL  ELARR AN @1 HE
By — o REEZERMDARRE M B HERANE ( Solution
the rmodynamics ) BEARE - MAERBER0mARS RS
TAVEEIEIGIE Y, - fE BRMIR A KR R RO A MR -
BN Entropy of mixing )

BEGE 7 EETIEE (2 Tat:ice model) « HRHR
PR U SR RN S 5T - TR EMERT hr s B
T [‘I}L,»";g%{ AR Kol izmar equation’ TRFVFILIF AR
Ry B IR P B AL ENE | entropy

G =hni Ci—173

e koo WMSWE . Polizmasn constant .
rs AR B MR E EE
I ETE PR AR -

ny = 7 THEHEL

n, = BoH T FHERAE

n. = RNERFEREEE
Hi

i
{ _:,._ﬂa‘

T mren!
(1 -2 3RACT - ) R LIBE

ASY=1Fln

nll g
=pk(lnn,t—Inn 't —Inn,) (1-37



TR WEPERiA 9

ks R LY ( Sterling approximation ) » Inn!
=ninn—n . BLA (1 -3 )RAMEH

AS¥= k[ n,inn, —-ndnn,—n,inn, ) {1-4)
FIAEHEES % (molar volumetric fractions ) s
BRFR
Y, =n,n, » EESHHETHREGE
vy, =n, /1, » RERNBGEERRSE
g R AL @R
AS¥=hiny,Inn,—n,inny—n Ilnp, —n, in n, -
ey In o, ]
HE(n, —-n, -n, Yinn, =0 Bl
AS¥=— Rkl nylne, +ninp, 1 {(1-5)
EEM (Heat of mixing )
BEBILFANESWAM(AE, ,) RS - SHEmE 25

MAREHREE—R « AR ETEMER ARy -
ERA B LRATLAT B AR KER

; WX o\ V2 ]2
AEl, =(nlul+ngvg)'t(?ll—> _(Af, > | Yi¥s
. (1-6)
Hbrv, : BathsTomm
ve BN T EE
AE-
v

AE N2
(~—> ERRMBE  BREBH” ( Soluility par-

v

P RR RN ERER

ameter) - A RKER -



