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Linh viwe k§ thuét dwoc dé cap

Sang ché d& cap dén ché phdm chira chat nén polyme va hdn hop ciia este hy-
droxylamin v&i isoxyanat ma dugc tao chirc v6i hop chat thio, hdn hop twong ting va st
dung hdn hop nay dé thay d6i luu bién cta chét nén polyme. Muc dich khic cuia séng

ché 1a isoxyanat méi dugc tao chirc vai hop chét thio.
Tinh trang k§ thuit ciia sang ché

Su didu ché co6 kidm soat céc loai polyme (céc loai polyme c6 khac nhau khéi
lwong mol, d6 nhét ndng chay, ty trong, phan bb khbi lwong mol, v.v) bang cac phuong
phép két hop thong thudng, vi du bang cach ép din hodc ép phun, 1a quy trinh thudong

xuyén duge cic nha san xuét polyme va cac nha xir Iy/két hop polyme st dung.

Thiét 1ap thong s6 mong mudn, vi du d6 nhét néng chay, bang budc xit Iy polyme
nay phu thudc rat nhiéu vao kha ning phan ting c6 kiém soat va phuong thtrc hoat dong

clia cac chét phu gia dugc sit dung.

St dung chét tao gbc tu do dé thay dbi do nhét néng chay (luu bién) cta poly-
olefin 1a phwong phép thudong dugc biét. N6 c6 din dén viéc ha khdi lugng phan tir
(thodi bién) hodc ting khdi lugng phan tir (lién két ngang, phan nhanh) hay khong phu

thudc chu yéu vao cau truc hoa hoc ctia polyolefin.

Phan g ctia polyme ctia loai polypropylen véi chét tao gdc tu do trong qué trinh
xtr Iy polyme thudng dan dén thodi bién polyme, trong khi polyme ctia loai polyetylen
type ¢6 xu hudng lién két ngang. Vi du ma c6 thé duoc néu trong ban md ta nay 1a cac
loai polyetylen, c6 thé thu dugc bang chit xuc tac Phillips (HDPE) hodc chét xtc tac
metaloxen (LLDPE). Cac trudng hop ngoai 1€ 1a cac loai polyetylen dugc didu ché bang
quy trinh Ziegler, twong ty nhu vdy c6 xu huéng trai qua thoai bién mach khi duoc xtr

ly v6i sy hién dién cta cac chat tao goc tu do.

Déi voi copolyme va terpolyme hodc hdn hop copolyme, ti [€ propylen cao tao
ra hanh vi giéng polypropylen, trong khi ti 1¢ etylen cao din dén hanh vi gidng poly-
etylen. Néu copolyme va terpolyme hoic hén hop copolyme néu trén chira ti 1€ olefin
chua no tang 1én, kha nang lién két ngang giam véi sy giam ndng do cua cac lién két doi

tur do.
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Thoéi bién c6 kiém so4t cta polypropylen (PP) dé tao ra san pham c6 khéi lwong
phan tir thip va phan bd khdi lwgng phan tir hep 13 quy trinh quan trong vé mat thuong
mai dé san xuét polypropylen ‘lwu bién c6 kiém soat’ (CR-PP). Trong khi cé4c loai PP
dic hiéu (“cac loai chit phan Gmg”) c6 thé thu dugc bang céach t6i wu héa qua trinh tong
hop hoac hé théng chit xtc tac (xic tAc metaloxen), cac loai PP tiéu chuén thuong dugc

bién ddi trong céng nghé xtr Iy bang budc xtt Iy sau qua trinh téng hop.

Quy trinh thoai bién d3 biét tién hanh nhiét, cu thé 12 & nhiét d9 trén 280°C, hoic
khi ¢6 mit chit tao gdc tu do. Trong cong nghé xt Iy, quy trinh gy cam tmg gbc tu do
duogc thuc hién & may ép dun hodc may dic phun & nhiét do trén 180°C. Chét tao gbc
tu do thich hop 1a peroxit hitu co ma duogc bd sung trong bude xir Iy & dang pha lodng
(nudc cai PP, hodc dugc pha lodng trong du, hoic duge 1am 4n dinh trén cac chit hd
trg hitu co hodc vd co, hoac két hop véi cac chét mang hitu co xép) hodc truc tiép dudi
dang chét 16ng. Trong céc diéu kién xt Iy nhét dinh, peroxit phin ly s& phan huy thanh
cac gde tu do, bit dau cac phan Gng phan cat chudi va tao thanh cc polyme c6 céc dic
tinh luu bién mong mudn (d6 nhét néng chay). Sy phan hiy co kiém so4t ctia PP dé tao
thanh san phdm c6 trong lugng phan tir thip hon (tdc do dong chay cao hon (MFR))
thuong dugc goi 1a qua trinh pha v& d6 nhdt hodc pha vd nhdt.

Céac loai CR-PP chu yéu dugc st dung cho cc ing dung soi va cic ng dung duc
phun trong d6 d6 nhdt ndng chay thép 1a diéu kién tién quyét. Ngay nay yéu cAu khoang
dd nh6t nong chay hoic khéi lugng phéan tt rong d8 c6 céc loai PP ¢6 thé duge xtr 1y

trong nhiéu cong ngh¢ hién co.

Thong sb khac anh hudng dén hoat dong xir Iy cta polyme, ngoai khéi luong
phan tur, 12 phan bd khéi lugng phan tt (MWD). Trong khi céc loai polyme ¢6 MWD
rong hién thi hanh vi dinh huéng dugc cai thién cla chudi polyme & tc dd kéo soi thap
trong quy trinh kéo soi, thi nguoc lai 1a trudng hop tdc d6 kéo ra cao va MWD rdng. Vi
Iy do nay, MWD hep rt cin thiét & tbc d6 kéo soi cao dé dat duoc su lién tuc duge cai
thién trong qué trinh kéo s¢i. Ngoai ra, cac loai polyme c6 MWD qua rong c6 xu hudng
kho xtr Iy hon nhu san pham khong dét (vi du qué trinh nung chay, kéo thanh s¢i) hodc

chét luong ctia cic dic tinh thu dugc cla san phém khong dét co thé bi giam.
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Viéc str dung peroxit 1a han ché, vi chi c¢6 kha ning 13 "ctra sb nhiét do xt 1y" bi
han ché vi nhiét d6 phan hity cta ching, thuong thap hon nhiét d6 thong thuong cta qua
trinh xr 1y polyme.

WO 01/90113 bdc 10 quy trinh gidm khdi lwong phan tr cta polypropylen, pro-
pylen copolyme hodc hdn hop polypropylen, trong d6 este hydroxylamin dugc thém vao
polyme dé bi phan huy.

Ban chét k§ thuit clia sing ché

Sang ché dé cap dén vAn dé cai thién quy trinh tinh trang k¥ thuat thém bang cach
giam nhiét do xi Iy va thu dugc cic polyme c6 phan bd khéi lugng phan tir ddng nhat
(hep) hon va mitc d§ gidm ctlia cac san phim phén huy oligome va dé bay hoi.

Diéu dang ngac nhién 1 sy két hop ctia cac este hydroxylamin dugc chon va cac
isoxyanat dugc chon dugc tao chirc véi cac hop chét thio thé hién tac dung hiép déng
dang ké, dan dén higu suit phan hity tuyét voi ngay ca ¢ nhigt do thap.

Mo ta chi tiét sang ché
Sang ché d& cap dén ché pham chira

(a) hop chét c6 cong thirc (1) hodc (2)

—
G1 G2 GG
0O
~
—N >R1
X
\ o]
O
G G4 Gs
m
(D,
Gyt Gy’ Gg'
\‘/J-N O—Ry'
Xl
5
oe @
9
trong do

mbi G1, Ga, G3 va Gy doc 1ap 1a Ci-Caalkyl khac, hodc Gi va Gz cung nhau hodc

G3 and G4 cuing nhau 12 pentametylen;
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m3i G°, G2°, Gy’ va Gs* doc 1ap 1a Ci-Caalkyl khéc, hodc G’ va G2’ cling nhau

hoic G3’ va G4* cing nhau 13 pentametylen;
mdi Gs, Gs, G5’ va G’ doc 1ap 1a hydro khéc hodc Ci-Csalkyl; va

mdi X va X doc 1ap 1a hydro khdc, Ci-Cisalkyl, Co-Cisalkenyl, -O-Ci-Cisal-
kyl, -NH-Ci-Cisalkyl, -N(C1-Csalkyl)2, phenyl, phenoxy ho#c -NH-phenyl,

m la 1 hoac 2, va

khi m 1a 1, Ry 1a Ca-Csalkylen hodc Ca-Cshydroxyalkylen hodc Cs-Cseacyloxy-
alkylen, hodc,

khi m 13 2, Ry 14 (-CH2)2C(CHa-)2, va

Ry’ 1a hydro, C1-Csalkyl, Ci-Cshydroxyalkyl hogc nhém co cong thue «(C=0)-
C1-Caoalkyl, hodc

-O-Ry’ cung vGi nhém -CH- lién két ching 1a nhém -(C=0)-,

(b) hop chét c6 cong thuc (3)

N

L

trong do

3,

A dugc dua trén isoxyanat hitu co, trong d6 (cac) géc -S-R duoc dua vao b%mg

phan tng v6i nhém isoxyanat,

R 14 Cz-Caoalkyl ma tuy y dugc thé va/hoic duge ngit quang, va

n bang hoic 16n hon 1, va

(c) chit nén polyme.

Vi du cta phan tir thé bat ky ma 1a C1-Csalkyl hodc Ci-Csalkyl 1a metyl, etyl, n-
propyl, n-butyl, sec-butyl hogc tert-butyl.

Vi du cta phan tir thé bét ky ma 1a C1-Cisalkyl 12 metyl, etyl, n-propyl, n-butyl,
sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-etyl-hexyl, n-nonyl, n-dexyl, n-undexyl, n-do-
dexyl, n-tridexyl, n-tetradexyl, n-hexadexyl, n-heptadexyl hodc n-octadexyl.
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Vi du cta phdn tir thé bit ky ma 1a C,-Cisalkenyl 13 1-propenyl, allyl, methallyl,
2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl hodc 4-tert-butyl-2-butenyl.

Vi du ctia phan ti thé bét ky ma 1 -O-Ci-Cisalkyl 12 phan tir thé twong Gmg trong

do6 Ci1-Cisalkyl nhu dugce néu trén.

Vi du cia phin tir thé bit ky ma 1a -NH-C;-Cisalkyl 1a phin tir thé twong Gng

trong d6 Ci-Cisalkyl nhu dugce néu trén.

Vi du ctia phan tir thé bit ky ma 13 -N(C1-Cealkyl), 12 phén ti thé twong ting trong
d6 gbe C1-Csalkyl doc 1ap v6i nhau 1a metyl, etyl, n-propyl, n-butyl, sec-butyl hodc tert-
butyl, nhu ~N(CH3)2 hodc —N(C2Hs)s.

Phenyl, phenoxy va -NH-phenyl co6 thé khong duoc thé hodc duge thé bang
C1-Caalkyl, t6t hon 12 bang metyl.

Vi du cta phan tir thé bit ky ma 1a C,-Csalkylen 1a etylen, propylen, 2,2-
dimetylpropylen, tetrametylen, hexametylen hodc octametylen. Vi du ctia C,-Cghydrox-
yalkylen la gbc twrong ting dugc néu trén cho C2-Csalkylen, dugce thé bang mét hoic hai,

ddc biét 1a bing mét, gdc hydroxyl.

C4-Cssacyloxyalkylen t6t hon 1a C1-Caoacyloxy-Cs-Croalkylen. Vi du cua phéan tir
thé bt ky ma 1a C4-Cssacyloxyalkylen 13 nhom c6 cong thirc

H
02 CH,CHs

C c—o0 Y
H, H, 5

(4),
trong d6 Y 1a C1-Caoalkyl, nhw nhém c6 cdng thire
H2  cH,CH,
cH:2 ﬁz—o—ﬂ_ C,s-C,zalky!
° (4a).

Vi du cta Ci-Cshydroxyalkyl 1a metyl, etyl, n-propyl, n-butyl, sec-butyl, tert-
butyl, n-hexyl, n-octyl va 2-etyl-hexyl ma dugc thé bang mot hodc hai, ddc biét 1a bang

mot, gde hydroxyl.
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Nhoém c6 cong thirc —(C=0)-C1-Caoalkyl tdt hon 14 ((C=0)-C1-Caoalkyl, dic biét
la

—(C=0)-C16-Cisalkyl.

G1, G2, G3 va Gy, cling nhu G1’, G2°, G3° va Gy, tot hon 13 Ci-Caalkyl, dac bict
1a metyl hodc etyl. Tét hon nita 13, G1, G3, G1° va G3° 1a metyl va Ga, Gs, G2’ va G4’ la
etyl.

Gs, Gs, G5’ va G¢’ &t hon 1a hydro hodc metyl. T4t hon nita 13, Gs va Gs* 1a hydro
va Ge va Ge’ 1a metyl.

X va X tdt hon 13 hydro, Ci-Cisalkyl, -O-Ci-Cisalkyl, -NH-C;-Cisalkyl
hodc -N(C1-Cealkyl)z, ddc biét 1a hydro hodc Ci-Cisalkyl. Tt hon nira 13, X va X’ 1a Ci-
Csalkyl, dic biét 1a metyl.

Trong hop chét c6 cong thire (1) dugc vu tién lanla 1.

Ngoai ra, trong hop chét c6 cong thie (1) dugc vu tién lan 1a 1 va Ry 1a Co-
Csalkylen hogic Cs-Cssacyloxyalkylen, ddc biét 1a Cs-Cssacyloxyalkylen. Tét hon nita 12
n1a 1 va Ry 12 hop chét c6 cong thirc (4), ddc biét 1a hop chét c6 cong thic (4a).

Ry’ t&t hon 13 nhém c6 cong thirc -(C=0)-Ci-Csoalkyl, t6t hon nita 12
—(C=0)-C1-Caoalkyl, dic biét 1a -(C=0)-Ci6-Cisalkyl.
Dugc vu tién cao lam hop chét c6 cong thire (1) 1a hop chét c6 cong thirc

0O

J

% C,4-C,alky!

(5).

Hop chét c6 cong thire (5) thuong chira hdn hop cla cac gbc C16-Cis alkyl, nhung

cling co thé chtra chi mot trong céc gbc alkyl.
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Puoc vu tién 13 thanh phan (a) 12 hop chét c6 cong thire (1), mé céc tiry chon trén

dugc 4p dung.

Tét hon nita 13, thanh phan (a) 12 hop chét c6 cong thite (1), trong d6nla 1 vaRy
la C4-Cseacyloxyalkylen.

Duoc vu tién cao 1a thanh phan (a) 1a hop chét c6 cong thirc (5).

Hop cht ¢6 cong thie (1) va (2) da duge biét hode 6 thé dugc diéu ché theo
phuong phap da biét, vi du nhu duge néu & WO 01/90113.

A t6t hon 12 duogc dua trén isoxyanat hitu co, 12 xyclohexyl diisoxyanat, metylen-
bis(xyclohexyl) diisoxyanat, isophoron diisoxyanat, phenyl diisoxyanat, diphenylmetan
diisoxyanat hodc naphtyl diisoxyanat mdi hop chét khong dugc thé hodc duoc thé bing
C1-Caalkyl hoic di(Ci-Csalkyl)amino, hodc C4-Caoalkyl diisoxyanat, hodc san pham ol-
igome hodc polyme thu dugc bang phan tng cla diisoxyanat ¢ trén véi chinh ching

va/hodc véi polyol.

Tét hon nita 13, A duge dua trén isoxyanat hitu co, 1 phenyl diisoxyanat, diphe-
nylmetan diisoxyanat hodc naphtyl diisoxyanat mdi hop chét khong dugc thé hodc duoc
thé bang Ci-Csalkyl hodc di(Ci1-Csalkyl)amino, hodc san pham oligome hodc polyme

thu duoc bang phan (mg cta diisoxyanat & trén v6i chinh ching va/hodc véi polyol.

DPugc uvu tién cao 1a A duge dya trén isoxyanat hitu co, 1a phenyl diisoxyanat ma
khong dugc thé hoic dugc thé bang Ci1-Caalkyl, hodc san pham oligome hodc polyme

thu dwoc bing phan tmg ctia diisoxyanat & trén v6i chinh chung va/hodc voi polyol.

Duoc uvu tién nhét 13 A dugc dua trén toluen-2,4-diisoxyanat hodc toluen-2,6-
diisoxyanat, hodc san pham oligome hogc polyme thu dugc bang phan (mg cta diisox-
yanat & trén v6i chinh ching va/hodc v6i polyol.

Vi du cua san phim thu dugc bang phan tng cua diisoxyanat & trén v6i chinh
~ chung la san pham phan Gng sau day cua ba duong lugng 14n luot cta toluen-2,4-diisox-

yanat hodc toluen-2,6-diisoxyanat:



52479

o:

8/59

(6),

(.

Vi du ctia san phim thu dugc bing phéan ting cua diisoxyanat ¢ trén v6i polyol la

san phdm phan tng sau ddy 1in luot cta toluen-2,4-diisoxyanat hozc toluen-2,6-diisox-

yanat v6i polyol c6 cong thirc HO-CH,-C(CH»-OH),-CH2-CHs:
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H
0=—C—N
(3).
0
J
C
|
N
LS
o
H H
0
19e
o 0
O:<NH I\\l\
@
O-_—C:N@ |
© (9).

Polyol t6t hon 1& C1-Cioalkanol chira hai hodc nhiéu nhom hydroxy, hodc poly-
C,-Cioalkylen glycol.

Puge vu tién 1am C1-Cioalkanol cho polyol 1 hop chit ma dugc thé bang hai dén
bén, dic biét 12 hai hodc ba, nhém hydroxy. Cu thé dugc wu tién 1a C-Croalkanol, ddc
biét 1a C2-Cealkanol, twong tng duge thé bang nhom hydroxy. Pugc uu tién cao la pol-
yol ¢6 cong thirc HO-CH»-C(CH2-OH)2-CH>-CHs.

Puge vu tién 1am poly-Ca-Cioalkylen glycol 1a poly-Cr-Csalkylen glycol, déc biét
1a hop chét c6 cong thirc
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H%O———CQ-CBalkylen —:‘—OH
y (10),

trong do6 y 12 sb tir 2 dn 600, dic biét 12 tir 2 dén 200 va t5t nhét 1 tir 2 dén 100.
Puge wu tién cao 1a sb tir 2 dén 50, ddc biét 1a 2 dén 20.

Nhu vé6i cong thire (10), wu tién cho polyetylen glycol hodc polypropylen glycol
twong ung.

Tét hon 13, polyol 1a Ca-Cealkanol, dugc thé bang hai dén bon nhom hydroxy,
hoic poly-C»-Csalkylen glycol, ddc bi€t 1a hop chét c6 cong thirc (10).

D4i voi phan Gmg ciia diisoxyanat v6i chinh chiing, hodc phén Gng cia cac loai
diisoxyanat khac nhau véi chinh ching, diéu nay c6 thé din dén hon hop cla céc oli-
gome hodc polyme khéac nhau, va d6i v6i phan tng bd sung véi polyol, 6 thé thu duoc
cac hdn hop phire tap hon.

Isoxyanat hitu co tuong Ung da biét hoic c6 thé thu dugc theo quy trinh da biét,
vi du tt WO 05/070987.

R ¢6 thé, vi du, dugc ngit quang bang -O-, -NH-, -S- va/hodc nhém cacbonyl.
Phin t&t thé c6 thé cho R 14 -SH. Cs-Caoalkyl turong tmg, dac biét 1a Cs-Caoalkyl, duge
uu tién.

R tt hon 1a Co-Caoalkyl ma khong duge ngét quang hodc dugce ngit quang bing
-O-, -NH-, -S- va/hodc nhom cacbonyl, dic biét la bang -O- va/hodc nhom cacbonyl.

Cu thé &t hon 1a R 12 Cs-Caoalkyl, ddc biét 1a Cs-Caoalkyl, ma khong dwoc ngit
quéng hodc duogc ngit quing bang -O- va/hodc nhom cacbonyl.

Hop chét ¢6 cong thic (3) c6 thé thu duoc bing phan (ng cla isoxyanat hitu co
v6i thiol ¢6 cong thire

H-S-R (11),

trong d6 v6i R céc dinh nghia va tliy chon & trén dugc ap dung.

(Céc) gbe -S-R duge dua vao bang phan g v6i nhom isoxyanat cua isoxyanat

hitu co, va trong san pham phan (mg duoc lién ket 1a nhém c6 cong thirc

10
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O

NH C—S—R

(12),

trong d6 R nhu dugc dinh nghia & trén.

Theo quan diém & trén, thudt ngir “isoxyanat dugc tao chttc v6i hop chét thio” dé

cAp dén thiouretan twong (mng.

Quy trinh dé didu ché hop chét c6 cong thire (3) ¢ trén, theo quy luat, dugc thuc
hién khi c6 mat chét xuc tac, nhu amin bic ba, vi du trietylen diamin, dimetylpiperazin,
dimetyletanolamin, 1,4-diazabicyclo[2,2.2]octan hodc 1,8-diazabicyclo[5,4,0]Jundec-7-
en, hodc véi cac hop chét thiéc 1am chét xuc tac, vi du dung dich pha loang thiéc dibutyl.
Trietylamin dugc vu tién. Vi dy, chét xuc tac dugce st dung V.O"i lugng tu 0,1 dén 10%

khéi luong, dua trén khdi luong cua isoxyanat hitu co.

Phén tng thuong duge thuce hién khi c6 méat dung mdi hitu co, nhu tetrahydrofu-

ran hodc etyl axetat, va & nhiét o, vi du tir 30 dén 80°C.

T4t hon 12 thanh phan (c), chét nén polyme, 1 polyme nhiét déo. Tt hon nita 13,
chat nén polyme 1 polyolefin, polyeste, polyamit, polyvinyl clorua, polyimit, polyacry-
lonitril, polycacbonat hodc polystyren polyme, ddc biét 1a polyolefin.

Vi du ctia polyme cua olefin 1a monoolefin va diolefin, vi du polypropylen, pol-
yisobutylen, polybut-1-en, poly-4-metylpent-1-en, polyvinylxyclohexan, polyisopren
hodic polybutadien, cling nhu polyme cia xycloolefin, vi du xyclopenten hodc nor-
bornen, polyetylen (tuy y c6 thé duoc lién két ngang), vi du polyetylen mat do cao
(HDPE), polyetylen mat dg cao va khéi lwong phan ti cao (HDPE-HMW), polyetylen
mat dd cao va khéi luong phan tir siéu cao (HDPE-UHMW), polyetylen mat do trung
binh (MDPE) , polyetylen mat dd thip (LDPE), polyetylen mét do thdp mach thing
(LLDPE), (VLDPE) va (ULDPE).

Polyolefin, tic la polyme cua monoolefin dugc vi du trong doan trén, tSt hon 1a
polyetylen va polypropylen, co thé dwoc diéu ché bing cac phuong phép khac nhau, va
dic biét 14 bing cac phuong phép sau:

a) polyme hoa gbc (thudong dudi ap suét cao va & nhiét do cao).

11
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b) polyme héa c6 xtc tac sit dung chit xtc tac thuong chira mot hodc nhiéu kim
loai thudc cac nhém IVb, Vb, VIb hodc VIII cua Bang tuan hoan. Céac kim loai nay
thuong c6 mot hodc nhiéu phéi ttr, thuong 1 oxit, halogenua, ancolat, este, ete, amin,
alkyl, alkenyl va/hodc aryl co thé 1a phdi tri = hodc o. Céc phtrc kim loai nay c6 thé &
dang tu do hodc ¢ dinh trén chét nén, dién hinh 1 trén magie clorua, titan(III) clorua,
alumin hodc oxit silic hoat héa. Céac chit xudc tic nay ¢ thé hoa tan ho#ic khong hoa tan
trong moi trudng polyme hoa. Cac chét xtc tac ¢6 thé duge st dung boi chinh ching
trong qua trinh polyme héa hodc cac chét hoat hoa khac co thé duoc st dung, dién hinh
1a céc alkyl kim loai, cac hydrua kim loai, cac alkyl halogenua kim loai, céc oxit alkyl
kim loai hodc cac alkyloxan kim loai, cdc kim loai nay 1a nguyén td cua cac nhom Ia,
ITa va/hodc IIla cia Bang tudn hoan. Céc chit hoat hoa c6 thé dugc stra d6i mot cach
thuén tién v6i cic nhom este, ete, amin hoic silyl ete khac. Cac hé xtc tac nay thudng
duoc goi 1a Phillips, Standard Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metaloxen

hodc céc chét xtc tac mot vi tri (SSC).

Vi du ctia hdn hop cta polyolefin 1a hdn hop clia polypropylen véi polyisobu-
tylen, polypropylen véi polyetylen (vi du PP/HDPE, PP/LDPE) va hdn hop clia céc loai
polyetylen khac nhau (vi du LDPE/HDPE).

Vi du ctia copolyme ctia monoolefin va diolefin v&i nhau hodc véi cac vinyl mo-
nome khéc, 1 etylen/propylen copolyme, polyetylen mat do thip mach théng (LLDPE)
va hdn hop clia chiing véi polyetylen ty trong thip (LDPE), copolyme propylen/but-1-
en, copolyme propylen/isobutylen, copolyme etylen/but-1-en, copolyme etylen/hexen,
copolyme etylen/metylpenten, copolyme etylen/hepten, copolyme etylen/octen, copol-
yme etylen/vinylxyclohexan, copolyme etylen/xycloolefin (vi du etylen/norbornen nhu
COC), copolyme etylen/1-olefin, trong d6 1-olefin duogc tao ra tai chd; copolyme pro-
pylen/butadien, copolyme isobutylen/isopren, copolyme etylen/vinylxyclohexen, copol-
yme etylen/alkyl acrylat, copolyme etylen/alkyl metacrylat, copolyme etylen/vinyl axe-
tat hodc copolyme etylen/axit acrylic va mubi ctia ching ciing nhu céc terpolyme cta
etylen véi propylen va dien nhu hexadien, dixyclopentadien hodc etyliden-norbornen;
va hdn hop clia cac copolyme nay vdi nhau va v6i cac polyme dugce dé cap & phan 1) &
trén, vi du copolyme polypropylen/ etylen-propylen, copolyme LDPE/ethylen-vinyl ax-
etat (EVA), LDPE/etylen-axit acrylic copolyme (EAA ), LLDPE/EVA, LLDPE/EAA
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va cac copolyme polyalkylen/cacbon monoxit thay thé hodc ngiu nhién va hdn hop cla

chiing v6i cac polyme khac, vi du polyamit.
Pugc wu tién 13 chit nén polyme 1a polyme nhiét déo, tdt hon 14 polyolefin.

Tét hon nita 13, chit nén polyme 1a polyolefin dugc chon tir nhém bao gdm pol-
yetylen, nhu polyetylen mét do thap mach thing, polyetylen méat do thép, polyetylen méat
do6 trung binh va polyetylen mat do cao, va copolyme polyetylen va homopolyme pol-

ypropylen va copolyme polypropylen.
Duoc uu tién cao 1a polyetylen hodc polypropylen.

DPuoc vu tién 1 mdi hop chét ctia ché pham theo séng ché c6 mit trong chét nén
polyme (c) véi lwong tir 0,0001 dén 5% khoi lugng, ddc biét 1a tir 0,001 dén 5% khoi
lugng va ot hon nita 13 tir 0,01 dén 5% khdi luong, duoc dya trén khdi lwong ciia chét
nén polyme Dugc vu tién cao la lugng tir 0,01 dén 2% khéi luong, dic biét 1a tir 0,01
dén 1% khéi luong.

Ché phim theo sing ché ngoai ra ciing c6 thé chtra cac phu gia thong thuong
khéac nhau, vi du:

1. Chét chdng oxy hoa

1.1. Cac monophenol dugc alkyl hoa, vi du 2,6-di-tert-butyl-4-metylphenol, 2-
tert-butyl-4,6-di-metylphenol, 2,6-di-tert-butyl-4-etylphenol, 2,6 -di-tert-butyl-4-n-bu-
tylphenol, 2,6-di-tert-bu-tyl-4-isobutylphenol, 2,6-dixyclopentyl-4-metylphenol, 2-(a-
metylxyclohexyl)-4,6-dimetyl-phenol, 2,6-dioctadexyl-4-metylphenol, 2,4,6-trixyclo-
hexylphenol, 2,6-di-tert-butyl-4-metoxymetylphenol, nonylphenol mach thang hoic
phan nhénh trong chudi bén, vi du, 2,6-di-nonyl-4-metylphenol, 2,4-dimetyl-6-(1'-
metylundec-1'-yl) phenol, 2,4-dimetyl-6-(1 '-metylheptadec-1'-yl)phenol, 2,4-dimetyl-6-
(1'-metyltridec-1'-yl)phenol va hdn hop cta ching.

1.2. Alkylthiometylphenol, vi du 2,4-dioctylthiometyl-6-tert-butylphenol, 2,4-di-
octylthiometyl-6-metylphenol, 2,4-dioctylthiometyl-6-etylphenol, 2,6-di-dodexylthi-
ometyl-4-nonylphenol.

1.3. Hydroquinon va hydroquinon dugc alkyl hoa, vi du 2,6-di-tert-butyl-4-me-
toxy-phenol, 2,5-di-tert-butylhydroquinon, 2,5-di-tert-amylhydroquinon, 2,6-diphenyl-
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4 -octade-xyloxyphenol, 2,6-di-tert-butylhydroquinon, 2,5-di-tert-butyl-4-hydroxyani-
sol, 3,5-di-tert-bu-tyl-4-hydroxyanisol, 3,5-di-tert-butyl-4-hydroxyphenyl stearat, bis
(3,5-di-tert-butyl-4-hydroxyphenyl) adipat.

1.4. Tocopherol, vi dy o-tocopherol, B-tocopherol, y-tocopherol, 3-tocopherol va

hdn hop cua ching (vitamin E).

1.5. Ete thiodiphenyl dugc hydroxyl héa, vi du 2,2'-thiobis(6-tert-butyl-4-
metylphenol), 2,2'-thiobis(4-octylphenol), 4 4'-thiobis(6-tert-butyl-3-metylphenol),
4 4'-thiobis(6-tert-butyl-2-metylphenol), 4,4'-thiobis(3,6-di-sec-amylphenol), 4,4'-bis
(2,6-dimetyl-4-hydroxyphenyl)-disunfua.

1.6. Alkylidenbisphenol, vi du 2,2'-metylenbis(6-tert-butyl-4-metylphenol), 2,2'-
metylenbis(6-tert-butyl-4-etylphenol), 2,2'-metylenbis[4-metyl-6-(a-metylxyclohexyl)-
phenol], 2,2'-metylenbis(4-metyl-6-xyclohexylphenol), 2,2'-metylenbis(6-nonyl-4-
metylphenol), 2,2'-metylenbis (4,6-di-tert-butylphenol), 2,2'-etylidenbis(4,6-di-tert-bu-
tyl-phenol), 2,2'-etylidenbis(6-tert-butyl-4-isobutylphenol), 2,2'-metylenbis[6-(o-
metylbenzyl)-4-nonylphenol], 2,2’-metylenbis[6-(a,a-dimetylbenzyl)-4-nonylphenol],
4,4'-metylenbis(2,6-di-tert-butylphenol), 4 4'-metylenbis(6-tert-butyl-2-metylphenol),
1,1-bis(5-tert-butyl-4-hydroxy-2-metylphenyl)butan, 2,6-bis(3-tert-butyl-5-metyl-2-hy-
droxybenzyl)-4-metylphenol,  1,1,3-tris(5 -tert-butyl-4-hydroxy-2-metylphenyl)butan,
1,1-bis(5-tert-butyl-4-hydroxy-2-metyl-phenyl)-3 -n-dodexylmercaptobutan, etylen
glicol bis[3,3-bis(3"-tert-butyl-4'-hydroxyphenyl)butyrat], bis(3-tert-butyl-4-hydroxy-5-
metyl-phenyl) dixyclopentadien, bis[2-(3'-tert-butyl-2'-hydroxy-5 '-metylbenzyl)-6-tert-
butyl-4-metylphenyl]terephtalat, 1,1-bis-(3,5-dimetyl-2-hydroxyphenyl)butan, ~ 2,2-
bis(3,5-di-tert-butyl-4-hydroxyphenyl)propan, 2,2-bis(5-tert-butyl-4-hydroxy2-
metylphenyl)-4-n-dodexylmercaptobutan, 1,1,5,5-tetra-(5-tert-butyl-4-hydroxy-2-
metylphenyl) pentan.

1.7. Hop chét O-, N- va S-benzyl, vi du 3,5,3',5'-tetra-tert-butyl-4,4'-dihydroxydi-
benzyl ete, octadexyl-4-hydroxy-3,5-dimetylbenzylmercaptoaxetat, tridexyl-4-hy-
droxy-3,5-di-tert-butylbenzylmercaptoaxetat, tris(3,5-di-tert-butyl-4-hydroxyben-
zyl)amin, bis(4-tert-butyl-3-hydroxy-2,6-dimetylbenzyl)dithioterephtalat, bis(3,5-di-
tert-butyl-4-hydroxybenzyl)sulfua, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercap-

toaxetat.
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1.8. Malonat hydroxybenzyl hoa, vi du dioctadexyl-2,2-bis (3,5-di-tert-butyl-2-
hydroxybenzyl)malonat, di-octadexyl-2-(3-tert-butyl-4-hydroxy-S-metylbenzyl)malo-
nat, di-dodexylmercaptoetyl-2,2-bis(3,5-di-tert-butyl-4-hydroxybenzyl)malonat, bis[4-
(1,1,3,3-te-trametylbutyl)phenyl]-2,2-bis(3,5 -di-tert-butyl-4-hydroxybenzyl)malonat.

1.9. Céc hop chét hydroxybenzyl thom, vi du 1,3,5-tris (3,5-di-tert-butyl-4-hy-
droxy-benzyl) -2,4,6-trimetylbenzen, 1,4-bis (3,5-di -tert-butyl-4-hydroxybenzyl) -
2,3,5,6-tetrame-thylbenzen, 2,4,6-tris (3,5-di-tert-butyl-4-hydroxybenzyl) phenol.

1.10. Hop chét triazin, vi du 2.4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-hy-
droxyanilino)-1,3,5-triazin, 2-octylmercapto-4,6-bis(3, 5-di-tert-butyl-4-hydroxyani-
lino)-1,3,5-triazin, 2-octylmercapto-4,6-bis(3,5 -di-tert-butyl-4-hydroxyphenoxy)-1,3,5-
triazin, 2,4,6-tris(3,5-di-tert-buty1-4-hydroxyphenoxy)-1,2,3-triazin, 1,3,5-tris(3,5-di-
tert-butyl-4-hydroxybenzyl)isoxyanurat, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-
dimetylbenzyl)isoxyanurat, 2,4,6-tris(3 ,5-di-tert-butyl-4-hydroxyphenyletyl)-1,3,5-tri-
azin, 1,3,5-tris(3,5 -di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1 ,3,5-triazin,
1,3,5-tris(3,5-dixyclohexyl-4-hydroxybenzyl)isoxyanurat.

1.11. Benzylphosphonat, vi du dimetyl-2,5 -di-tert-butyl-4-hydroxyben-
zylphosphonat, dietyl-3 ,5-di-tert-butyl-4-hydroxybenzylphosphonat, dioctadexyl3,5-di-
tert-butyl-4-hydroxybenzylphosphonat, dioctadexyl-5-tert-butyl-4-hydroxy-3-
metylbenzylphosphonat, mudi canxi ciia monoetyl este clia axit 3,5-di-tert-butyl-4-hy-

droxybenzylphosphonic.

1.12. Axylaminophenol, vi du 4-hydroxylauranilit, 4-hydroxystearanilit, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamat.

1.13. Este cua axit [3-(3,5-di-tert-buty1-4-hydroxyphenyl)propionic vOi ruou
mono- ho#c polyhydric, vi du voi metanol, etanol, n-octanol, i-octanol, octadecanol, 1,6-
hexandiol, 1,9-nonandiol, etylen glycol, 1,2-propandiol, neopentyl glycol, thiodietylen
glycol, dietylen glycol, trietylen glycol, pentaerythritol, tris(hydroxyetyl)isoxyanurat,
N,N'-bis(hydroxyetyl)oxamit, 3-thiaundecanol, 3-thiapentadecanol, trimetylhexandiol,
trimetylolpropan, 4-hydroxymetyl-1 -phospha-2,6,7-trioxabixyclo[2,2.2]octan.

1.14. Este cua axit B-(5 -tert-buty1-4-hydroxy-3-metylphenyl)propionic vOi rugu
mono- hodc polyhydric, vi du v6i metanol, etanol, n-octanol, i-octanol, octadecanol, 1,6-
hexandiol, 1,9-nonandiol, etylen glycol, 1,2-propanediol, neopentyl glycol, thiodietylen
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glycol, dietylen glycol, trietylen glycol, pentaerythritol, tris(hydroxyetyl)isoxyanurat,
N,N'-bis(hydroxyetyl)oxamit, 3-thiaundecanol, 3-thiapentadecanol, trimetylhexandiol,
trimetylolpropan, 4-hydroxymetyl-1-phospha-2,6,7-trioxabixyc10[2,2.2]octan; 3,9-
bis[2-{3-(3-tert-butyl-4-hydroxy-5 -metylphenyl)propionyloxy}-1,1-dimetyletyl]-
2.4,8,10-tetraoxaspiro[ 5,5 Jundecan.

1.15. Este cua axit B-(3,5-dixyclohexyl-4-hydroxyphenyl) propionic véi rugu
mono- hoic polyhydric, vi du v6i metanol, etanol, octanol, octadecanol, 1,6-hexandiol,
1,9-nonandiol, etylen glycol, 1,2-propandiol, neopentyl glycol, thiodietylen glycol, die-
tylen glycol, trietylen glycol, pentaerythritol, tris(hydroxyetyl)isoxyanurat, N,N'-bis(hy-
droxyetyl)oxamit, 3-thiaundecanol, 3-thiapentadecanol, trimetylhexandiol, trimety-

lolpropan, 4-hydroxymetyl-1 -phospha-2,6,7-trioxabixyclo[2,2.2]octan.

1.16. Este cta axit 3,5-di-tert-butyl-4-hydroxyphenyl axetic voi rugu mono- hodc
polyhydric, vi du véi metanol, etanol, octanol, octadecanol, 1,6-hexandiol, 1,9-non-
andiol, etylen glycol, 1,2-propandiol, neopentyl glycol, thiodietylen glycol, dietylen gly-
col, trietylen glycol, pentaerythritol, tris(hydroxyetyl)isoxyanurat, N,N'-bis(hydroxye-
tyl)oxamit, 3-thiaundecanol, 3-thiapentadecanol, trimetylhexandiol, trimetylolpropane,

4-hydroxymetyl-1-phospha—2,6,7-trioxabixyclo[2,2.2]octan.

1.17. Amit cua axit B-(3,5-di-tert—butyl-4-hydroxyphenyl)propionic vi du N,N'-
bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexametylendiamit, N,N'-bis(3,5-di-
tert-butyl-4-hydroxyphenylpropionyl)trimetylendiamit, N,N'-bis(3,5-di-tert-butyl-4-hy-
droxyphenylpropionyl)hydrazit, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]pro-
pionyloxy)etyl]Joxamit (N augard®XL-1, do Addivant cung clp).

1.18. Axit ascorbic (vitamin C)

1.19. Chét chéng oxy hoa amin, vi du N,N'-di-isopropyl-p-phenylendiamin,
N,N'-di-sec-butyl-p-phenylendiamin, N,N'-bis(1,4-dimetylpentyl)-p-phenylendiamin,
N,N’—bis(l-ety1-3-metylpentyl)—p-phenylendiamin, N,N'-bis(1-metylheptyl)-p-phe-
nylendiamin, N, N'-dixyclohexyl-p- phenylendiamin, N,N'-diphenyl-p-phenylendiamin,
N, N'-bis(2-naphtyl) -p-phenylendiamin, N-isopropyl-N'—phenyl-p—phenylendiamin, N-
(1,3-dimetylbutyl) -N'-phenyl-p-phenylendiamin, N-(1-metylheptyl)-N'-phenyl-p-phe-
nylendiamin, N—xyclohexyl-N'-phenyl-p-phenylendiamin, 4-(p-toluenulfamoyl)diphe-
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nylamin, N,N'-dimetyl-N,N'-di-sec-butyl-p-phenylendiamin, diphenylamin, N-allyldi-
phenylamin, 4-isopropoxydiphenylamin, N-phenyl-1-naphtylamin, ~N-(4-tert-oc-
tylphenyl)-1-naphtylamin, N-phenyl-2-naphtylamin, diphenylamin dugc octyl hoa, vi
du p, p'-di-tert-octyldiphenylamin, 4-n-butylaminophenol, 4-butyrylaminophenol, 4-
nonanoylaminophenol, 4-dodecanoylaminophenol, 4-octadecanoylaminophenol, bis(4 -
metoxyphenyl)amin, 2,6-di-tert-butyl-4-dimetylamino-metylphenol, 2,4'-diaminodi-
phenylmetan, 4.4'-diaminodiphenylmetan, N,N,N',N'-tetra-metyl-4,4'-diaminodiphe-
nylmetan, 1,2-bis[(2-metylphenyl)amino]etan, 1,2-bis(phenyl-amino)propan, (o-tolyl)
biguanit, bis[4-(1',3"-dimetylbutyl)phenyl]amin, N-phenyl-1-naphtylamin tert-octyl
hoéa, hdn hop ciia tert-butyl/tert-octyldiphenylamin mono- va dialkyl hoa, hdn hop cua
nonyldiphenylamin mono- va dialkyl hoa, hdn hop cta dodexyldiphenylamin mono- va
dialkyl héa, hdn hop cta isopropyl/isohexyldiphenylamin mono- va dialkyl hoa, hdn
hop ctia tert-butyldiphenylamin mono- va dialkyl héa, 2,3-dihydro-3,3-dimetyl-4H-1,4-
benzothiazin, phenothiazin, hdn hop tert-butyl/tert-octylphenothiazin mono- va dialkyl
héa, hdn hop cua tert-octyl-phenothiazin mono- va dialkyl héa, N-allylphenothiazin,
N,N,N',N'-tetraphenyl-1,4-diaminobut-2-en.

2. Chét hép thu tia cuc tim va chét 8n dinh 4nh sang

2.1. 2-(2'-Hydroxyphenyl)benzotriazol, vi du 2-(2'-hydroxy-5'-metylphenyl)-
benzotriazol, 2-(3',5'-di-tert-butyl-Z'-hydroxyphenyl)benzotriazol, 2-(5'-tert-butyl-2'-
hydroxyphenyl)benzotriazol, 2-(2'-hydroxy-5'-(1,1,3,3 -tetrametylbutyl)phenyl)ben-
zotriazol, 2-(3',5'-di-tert-butyl-Z’-hydroxyphenyl)-S-clo—benzotriazol, 2-(3'-tert-butyl-
2'-hydr0xy-5‘-metylphenyl)—S-clo-benzotriazol, 2-(3'-sec-butyl-5'"-tert-butyl-2'-hydrox-
yphenyl)benzotriazol, 2-(2'-hydroxy-4‘-octyloxyphenyl)benzotriazol, 2-(3',5'-di-tert-
amyl-2'-hydroxyphenyl)benzotriazol, 2-(3',5"-bis-(a,a-dimetylbenzyl)-2'-hydroxy-
phenyl)benzotriazol, 2—(3'-tert-butyl-2'-hydroxy-5'-(2-octyloxycacbonyletyl)phenyl)-5-
~ clo-benzotriazol, 2-(3'—tert-butyl-5'-[2-(2-etylhexyloxy)-cacbonyletyl]-2'-hydr0xy-
phenyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-Z'-hydroxy-5'-(2-met0xycacbonyletyl)phe-
nyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-Z'—hydroxy-S‘-(2-metoxycacbonyletyl)phe-
nyl)benzotriazol, 2-(3'-tert-buty1-2'-hydroxy-5’-(2-octyloxycacbonyletyl)phenyl)ben—
zotriazol, 2—(3'-tert-butyl—S‘-[2-(2-etylhexyloxy)cacbonyletyl]-2'-hydroxyphenyl)ben—
zotriazol, 2-(3'-dodexyl-Z'-hydroxy-5'-metylphenyl)benzotriazol, 2-(3'-tert-butyl-2'-hy-
droxy-5 '=(2-isooctyloxycacbonyletyl)phenylbenzotriazol, 2,2'-metylen-bis[4-(1,1,3,3-
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tetrametylbutyl)-6-benzotriazol-2-ylphenol]; san phAm transeste hoa ctia 2-[3'-tert-bu-

tyl-5'-(2-metoxycacbonylety1)-2'-hydroxyphenyl]-2H-benzotriazol véi polyetylen gly-
col 300; [R—CH,CH; COO—CHZCHZJ_G , trong d6 R = 3'-tert-butyl-4'-hydroxy-5'-2H-

benzotriazol-2-ylphenyl, 2-[2'-hydroxy-3 '-(a,,a-dimetylbenzyl)-5'-(1,1,3,3-tetrametyl-
butyl)-phenyl]benzotriazol; 2-[2"-hydroxy-3'-(1,1,3,3-tetrametylbutyl)-5'-(a.,0-
dimetylbenzyl)-phenyl]benzotriazol.

2.2. 2-Hydroxybenzophenon, vi du dAn xuét 4-hydroxy, 4-metoxy, 4-dexyloxy,
4-dodexyloxy, 4-benzyloxy, 4,2'4'-trihydroxy va 2'-hydroxy-4,4'-dimetoxy.

2.3. Este ciia axit benzoic dugc thé va khong duoc thé, vi du 4-tert-butyl-phenyl
salixylat, phenyl salixylat, octylphenyl salixylat, dibenzoyl resorcinol, bis(4-tert-bu-
tylbenzoyl)resorcinol, benzoyl resorcinol, 2 4-di-tert-butylphenyl 3,5-di-tert-butyl-4-
hydroxybenzoat, hexadexyl 3,5-di-tert-butyl-4-hydroxybenzoat, octadexyl 3,5-di-tert-
butyl-4-hydroxybenzoat, 2-metyl-4,6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hy-

droxybenzoat.

2.4. Acrylat, vi du etyl a-xyano-B,B-diphenylacrylat, isooctyl o-xyano-p,B-diphe-
nylacrylat, metyl o-carbometoxycinnamat, metyl a-xyano-B-metyl-p-metoxycinnamat,
butyl a-xyano-B-metyl-p-metoxy-cinnamat, metyl a-carbometoxy-p-metoxycinnamat,
N-(B-carbometoxy—[3-xyanoviny1)-2-mety1indolin, neopentyl tetra(a-xyano-B,B-diphe-
nylacrylat.

2.5. Hop chét niken, vi du phirc niken cta 2,2'-thio-bis[4-(1,1,3,3-tetrametyl-bu-
tyl)phenol], nhu phirc 1:1 hogc 1:2, ¢6 hodc khong cac phdi tir bd sung nhu n-butylamin,
trietanolamin hodc N-xyclohexyldietanolamin, niken dibutyldithiocacbamat, mudi ni-
ken cia este monoalkyl, vi du metyl hodc etyl este, clia axit 4-hydroxy-3,5-di-tert-bu-
tylbenzylphosphonic, phirc niken cua xeton, vi du cta 2-hydroxy-4-metylphe-nylun-
decylketoxim, phirc niken cua 1-phenyl-4-lauroyl-5-hydroxypyrazol, c6 hodc khong c6
phéi tir b sung.

2.6. Amin bi can trd vé mit khong gian, vi du este axit cacbonic bis(1-undex-
yloxy-2,2,6,6-tetrametyl-4-piperidyl), bis(2,2,6,6-tetrametyl-4-piperidyl)sebacat,
bis(2,2,6,6-tetrametyl-4-piperidyl)sucxinat, bis(l,2,2,6,6-pentametyl-4-piperidyl)se-
bacat, bis(l-octyloxy-2,2,6,6-tetrametyl-4-piperidyl)sebacat, bis(1,2,2,6,6-pentametyl-
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4-piperidy1)n—buty1—3,5-di-tert-butyl-4-hydr0xybenzylmalonat, chit ngung tu cta 1-(2-
hydroxyetyl)-2,2,6,6-tetrametyl-4-hydroxypiperidin va axit sucxinic, chit ngung tu
mach théng hoic mach vong cua N,N'-bis (2,2,6,6-tetrametyl-4-piperidyl)hex-
ametylendiamin va 4-tert-octylamino-2,6-diclo-1,3,5-triazin, tris(2,2,6,6-tetrametyl-4-
piperidyD)nitrilotriaxetat, tetrakis(2,2,6 ,6-tetrametyl-4-piperidyl)-1,2,3,4-butantetracac-
boxylat, 1,1'-(1,2-etandiyl)-bis(3,3 ,5,5-tetrametylpiperazinon), 4-benzoyl-2,2,6,6-
tetrametylpiperidin, 4-stearyloxy-2,2,6,6-tetrametylpiperidin, bis(1,2,2,6,6-pentame-
tylpiperidyl)-2-n-butyl-2- (2-hydroxy-3,5-di-tert-butylbenzyl)malonat, 3-n-octyl-
7,7,9,9-tetrametyl-1,3,8-triazaspiro[4,5]decan-2,4-dion, bis(1-octyloxy-2,2,6,6-
tetrametylpiperidyl)sebacat, bis(1-octyloxy-2,2,6,6-tetrametylpiperidyl)sucxinat, chét
ngung tu mach thing hozc mach vong cia N, N'-bis(2,2,6,6-tetrametyl-4-piperidyl)hex-
ametylendiamin va 4-m0rpholino-2,6-diclo-1,3,5-triazin, chét ngung tu cua 2-clo-4,6-
bis(4-n-butylamino-2,2,6,6—tetramety1piperidyl)-1,3,5—triazin va 1,2-bis (3-aminoprop-
ylamino)etan, chit ngung tu cla 2-clo-4,6-di-(4-n-butylamino-1,2,2,6,6-pentametylpi-
peridyl)-1,3,5-triazin va 1,2-bis(3-aminopropylamino)etan, 8-axetyl-3 -dodecyl-7,7,9,9-
tetrametyl-1,3,8-triazaspiro [4.5]decan-2,4-dion, 3-dodecyl-1-(2,2,6,6-tetrametyl-4-pi-
peridyl)pyrolidin-2,5-dion, ~ 3-dodecyl-1 -(1,2,2,6,6-pentametyl-4-piperidyl)pyrolidin-
2,5-dion, hdn hop cta 4-hexadecyloxy- va 4-stearyloxy-2,2,6,6-tetrametylpiperidin,
chéit ngung tu ctia N,N'-bis (2,2,6,6-tetramety1-4-piperidyl)hexametylendiamin va 4-xy-
clohexylamino-2,6-diclo-1,3,5-triazin, chdt ngung tu cua 1,2-bis(3-aminopropyla-
mino)etan va 2.4,6-triclo-1,3,5-triazin cfing nhu 4-buty1amino-2,2,6,6-tetrametylpiperi-
din (CAS Reg. S6 [136504-96-6]); chét ngung tu cta 1,6-hexandiamin va 2,4,6-triclo-
1,3,5-triazin cling nhu N,N-dibutylamin va 4-buty1amino-2,2,6,6—tetrametylpiperidin
(CAS Reg. S6 [192268-64-7]); N- (2,2,6,6-tetramety1—4-piperidyl)-n-dodecylsucxin—
imit, N-(l,2,2,6,6-pentametyl-4-piperidyl)-n-dodecylsucxinimit, 2-undecyl-7,7,9,9-
tetrametyl-1-oxa-3,8-diaza-4-oxo-spiro[4,5] decan, san phdm phan Ung cua 7,7,9.9-
tetrametyl-2-xycloundexy1—1-0xa-3,8-diaza—4-0xospiro-[4,S]decan va epiclohydrin,
1,1-bis(1 ,2,2,6,6-pentamety1-4-piperidyloxycacbonyl)-2-(4-metoxyphenyl)ethen, N,N'-
bis-formyl-N,N'-bis(2,2,6,6-tetrarnetyl-4-piperidyl)hexametylendiamin, dieste cua axit
4-metoxymetylenmalonic voi 1,2,2,6,6-pentametyl-4-hydroxypiperidin, poly[metylpro-
pyl—3-0xy-4-(2,2,6,6-tetramety1-4-piperidyl)]siloxan, san phdm phéan Gng clia copolyme

axit maleic anhydrit-a-olefin vé&i 2,2,6,6-tetrametyl-4-aminopiperidin hodc 1,2,2,6,6-
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pentametyl-4-aminopiperidin, 2,4-bis[N-(1 -xyclohexyloxy-2,2,6,6-tetrametylpiperidin-
4-y1)-N-butylamino]-6-(2-hydroxyetyl)amino-1,3,5 -triazin, 1-(2-hydroxy-2-
metylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetrametylpiperidin, 5-(2-etylhexanoyl)ox-
ymetyl-3,3,5-trimetyl-2-morpholinon, Hostavin® 3058 (Clariant; Sb dang ky CAS S6
106917-31-1], 5-(2-etylhexanoyl)oxymetyl-3,3,5-trimetyl-2—morpholinon, san phim
phan Gng cla 2,4-bis[(1-Xyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6—clo-s-tri-
azin v6i N,N'-bis(3-ami-nopropyl)etylendiamin), 1,3,5-tris(N-xyclohexyl-N-(2,2,6,6-
tetrametylpiperazin-3-on-4-yl)amino)-s-triazin, 1,3,5 -tris(N-xyclohexyl-N-(1,2,2,6,6-

pentametylpiperazin—3-on-4-yl)-amino)—s-triazin.

2.7. Oxamit, vi du 4,4'-dioctyloxyoxanilit, 2,2'-diethoxyoxanilit, 2,2'-dioctyloxy-
5,5'-di-tert-butoxanilit, 2,2'-didodexyloxy-5 ,5'-di-tert-butoxanilit, 2-etoxy-2'-etyloxani-
lit, N,N'-bis(3-dimetylaminopropyl)oxamit, 2-etoxy-5-tert-butyl-2'-ethoxanilit va hdn
hop ctia nd véi 2-etoxy-2'-etyl-5,4"-di-tert-butoxanilit, hdn hop cla oxanilit dugc thé o-

va p-metoxy va hdn hop cta oxanilit dugc thé o- va p-etoxy.

2.8. 2-(2-Hydroxyphenyl)-1,3,5-triazin, vi du 2.4.6-tris(2-hydroxy-4-octyloxy-
phenyl)-1,3,5-triazin, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(2,4-dimety1phenyl)-
1,3,5-triazin, 2—(2,4-dihydroxyphenyl)—4,6-bis(2,4-dimety1pheny1)- 1,3,5-triazin, 2,4-
bis(2-hydroxy-4-propyloxyphenyl)—6-(2,4-dimetylphenyl)- 1,3,5-triazin, 2-(2-hydroxy-
4-octyloxyphenyl)-4,6-bis(4-metylphenyl)-1,3,5 -triazin, 2-(2-hydroxy-4-dodexyloxy-
phenyl)-4,6-bis(2,4-dimetylphenyl)-1,3,5 -triazin, 2-(2-hydroxy-4-tridexyloxyphenyl)-
4,6-bis(2,4-dimetylphenyl)-1,3,5-triazin, ~ 2- [2-hydroxy-4-(2-hydroxy-3-butyloxypro-
poxy)phenyl]-4,6-bis(2,4-dimetyl)-1,3 ,5-triazin, 2-[2-hydroxy-4-(2-hydroxy-3-oc-
tyloxypropyloxy)phenyl] -4,6-bis(2,4-dimetyl)-1,3,5-triazin, 2- [4-(dodexyloxy/tridex-
yloxy-2-hydroxyprop oxy)-2-hydroxypheny1]-4,6-bis(2,4-dimetylphenyl)— 1,3,5-triazin,
2-[2-hydroxy-4-(2-hydroxy-3 —dodexyloxypropoxy)phenyl]-4,6-bis(2,4-dimety1—
phenyl)-1,3,5-triazin, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-dipheny1— 1,3,5-triazin, 2-
(2-hydroxy-4-met0xyphenyl)—4,6-dipheny1- 1,3,5-triazin, 2.4,6-tris[2-hydroxy-4-(3-
butoxy-2-hydroxypropoxy)phenyl]-1,3,5 -triazin, 2-(2-hydroxyphenyl)-4-(4-metoxy-
phenyl)-6-phenyl-1,3,5-triazin, 2-{2-hydroxy-4-[3-(2-etylhexyl-1 -0xy)-2-hydroxy-
propyloxy]phenyl} -4,6-bis(2,4-dimetylphenyl)-1,3,5-triazin, 2,4-bis(4-[2-etylhex-
yloxy]-2-hydroxyphenyl)-6-(4-metoxypheny1)- 1,3,5-triazin,  2,4-bis(4-biphenylyl)-6-
[2-hydroxy-4=(2=etylhexyloxy)phenyl] -1,3,5-triazin.
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3 Chét khit hoat tinh kim loai, vi du N,N'-diphenyloxamit, N-salicylal-N'-
salicyloyl hydrazin, N,N'-bis(salicyloyl)hydrazin, N,N'-bis(3,5-di-tert-butyl-4-hydroxy-
phenylpropionyl)hydrazin, 3-salicyloylamino-1,2,4-triazol, bis(benzyliden)oxalyl dihy-
drazit, oxanilit, isophthaloyl dihydrazit, sebacoyl bisphenylhydrazit, N,N'-diaxetylad-
ipoyl dihydrazit, N,N'-bis(salicyloyl)oxalyl dihydrazit, N,N'-bis(salicyloyl)thiopropio-
nyl dihydrazit.

4. Phosphit va phosphonit, vi du triphenyl phosphit, diphenylalkyl phosphit, phe-

nyldialkyl phosphit, tris(nonylphenyl) phosphit, trilauryl phosphit, trioctadexyl phos-
phit, distearylpentaerythritol diphosphit, tris(2,4-di-tert-butylphenyl) phosphit, diiso-
dexyl pentaerythritol diphosphit, bis(2,4-di-tert-butylphenyl)pentaerythritol diphosphit,
bis(2,4-di-cumylphenyl)pentaerythritol diphosphit, bis(2,6-di-tert-butyl-4-
metylphenyl)pentaerythritol ~ diphosphit, diisodexyloxypentaerythritol ~diphosphit,
bis(2,4-di-tert-butyl-6-metylphenyl)pentaerythritol diphosphit, bis(2,4,6-tris(tert-bu-
tylphenyl)pentaerythritol diphosphit, tristearyl sorbitol triphosphit, tetrakis(2,4-di-tert-
butylphenyl) 4,4'-biphenylen diphosphonit, 6-isooctyloxy-2,4,8,10-tetra-tert-butyl-
12H-dibenz[d,g]-1,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-metylphenyl)metyl
phosphit, bis(2,4-di-tert-butyl-6-metylphenyl)etyl phosphit, 6-flo-2,4,8,10-tetra-tert-bu-
tyl-12-metyl-dibenz[d,g]-1,3 ,2-dioxaphosphocin, 2.2'.2"-nitrilo[trietyltris(3,3",5,5'-
tetra-tert-butyl-1,1'-biphenyl-2,2'-diyl)phosphit], 2-etylhexyl(3,3',5,5'"-tetra-tert-butyl-
1,1'-biphenyl-2,2'-diyl)phosphit, 5 -butyl-5-etyl-2-(2,4,6-tri-tert—butylphenoxy)- 1,3,2-
dioxaphosphiran, axit phosphorous, 2,4-bis(1,1-dimetylpropyl)phenyl va 4-(1,1-
dimetylpropyl)phenyl trieste (CAS: 93 9402-02-5) dugc tron, este axit phosphorous, tri-
phenyl, polyme v6i a-hydro-(D-hydroxypoly[oxy(metyl-1,2-etandiy1)], este C10-16-al-
kyl (CAS: 1227937-46-3).

Phosphit sau day dac biét duge vu tién:

Tris(2,4-di-tert-butylphenyl) phosphit (Irgafos®168, BASF SE),
tris(nonylphenyl) phosphit, bis(2,4-di-cumylphenyl)pentaerythritol diphosphit,
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5. Hydroxylamin, vi du N,N-dibenzylhydroxylamin, N,N-dietylhydroxylamin,
N,N-dioctylhydroxylamin, N,N-dilaurylhydroxylamin, N,N-ditetradexylhydroxylamin,
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N.N-dihexadexylhydroxylamin, N,N-dioctadexylhydroxylamin, N-hexadexyl-N-oc-
tadexylhydroxylamin, N-heptadexyl-N-octadexylhydroxylamin, N,N-dialkylhydroxyl-

amin c6 nguodn goc tir amin m& dong vét hydro hoa.

6. Nitron, vi du, N-benzyl-alpha-phenylnitron, N-etyl-alpha-metylnitron, N-oc-
tyl-alpha-heptylnitron, N-lauryl-alpha-undexylnitron, N-tetradexyl-alpha-tridexyln-
nitron, N-hexadexyl-alpha-pentadexylnitron, N-octadexyl-alpha-heptadexylnitron, N-
hexadexyl-alpha-heptadexylnitron, N-ocatadexyl-alpha-pentadexylnitron, ~ N-hep-
tadexyl-alpha-heptadexylnitron, N-octadexyl-alpha-hexadexylnitron, nitron ¢ ngudn

gbc tir N,N-dialkylhydroxylamin c6 ngudn gbc tir amin m& dong vat hydro hoa.

7. Chét thiosynergist, vi du dilauryl thiodipropionat, dimistryl thiodipropionat,

distearyl thiodipropionat hodcdistearyl disulfua.

8. Chét chéng mudi peroxit, vi du este ciia axit B-thiodipropionic, vi du lauryl,

stearyl, myristyl hodc tridexyl este, mercaptobenzimidazol hodc mudi k&m cta 2-mer-
captobenzimidazol, k&m dibutyldithiocarbamat, dioctadexyl disulfua, pentaerythritol
tetrakis(B-dodecylmercapto)propionat.

9. Chét dn dinh polyamit. vi du mudi dong két hop véi iotua va/hodc hop chét

photpho va mudi cia mangan héa tri hai.

10. Chét ddng én dinh bazo, vi du melamin, polyvinylpyrolidon, dicyandiamit,

triallyl xyanurat, dan xuét ure, dAn xuét hydrazin, amin, polyamit, polyuretan, mudi kim
loai kiém va mudi kim loai kiém thd clia axit béo cao hon, vi du canxi stearat, kém
stearat, magie behenat, magie stearat, natri ricinoleat va kali palmitat, antimon pyrocat-

echolat hodc kém pyrocatecholat.

11. Chét tao hat nhén, vi du chat vo co, nhu bot talc, oxit kim loai, nhu titan dioxit

ho#c magie oxit, phosphat bao gdm mudi phosphat nhu mubi natri 2,2'-metylen-bis(4,6-
di-tert-butylphenol) photphat, mudi nhém 2,2'-metylen-bis(4,6-di-tert-butylphenol)
photphat hodc mudi liti 2,2'-metylen-bis(4,6-di-tert-butylphenol) phosphat, cacbonat
hodc sunfat tdt hon 13 cua kim loai kiém thd; hop chét hitu co, nhu axit mono- hodc
polycarboxylic va mubdi ctia chung, vi du axit 4-tert-butylbenzoic, axit adipic, axit di-
phenylaxetic, natri sucxinat hodc natri benzoat, mudi canxi cua axit 1,2-xyclohexan,
mudi dinatri ciia axit bixyclo[2,2,1]heptan-2,3-dicarboxylic; hop chét polyme, nhu co-
polyme ion (chét dién ly), dAn xuét triamino benzen, k&m glyxerolat va dan xuét nonytol.
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Dic biét uvu tién la 1,3:2,4-bis(3',4"-dimetylbenzyliden)sorbitol, 1,3:2,4-di(para
metyldibenzyliden)sorbitol va 1,3 :2.4-di(benzyliden)sorbitol.

12. Chét don va chit gia cudng, vi du nhu canxi cacbonat, silicat, silic oxit dugc

xu ly bé& mit (nhu dugc md ta, vi du trong US-A-2007/60,697 va US-A-2009/111,918),

soi thuy tinh, hat thity tinh, amidng, bot talc, cao lanh, mica, bari sunfat, oxit va hydroxit
kim loai, mudi than, than chi, b0t gd va bdt hodc s¢i clia cac san phém tu nhién khéc,

soi téng hop.

13. Cac chit phu gia khac, vi du chét hoa déo, chét boi tron, chét nhii hoa, chét
mau, phu gia luu bién, chét xtc tac, chét diéu chinh dong chay, chét 1am sang quang

hoc, chat chdng chay, chét chdng tinh dién va chét théi.

14. Benzofuranon va indolinon, vi du cac hop chét dugc bdc 10 6 U.S. 4,325,863;
U.S. 4,338,244; U.S. 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-4316611; DE-
A-4316622; DE-A-4316876; EP-A-0589839, EP-A-0591102; EP-A-1291384 hoac 3-
[4-(2—axetoxyetoxy)phenyl]-5,7-di-tert-butylbenzofuran-Z-on, 5,7-di-tert-butyl-3-[4-(2-

stearoyloxyetoxy)phenyl]benzofuran-2-on, 3,3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxye-
toxy|phenyl)benzofuran-2-on], 5,7-di-tert-butyl-3-(4-etoxyphenyl)benzofuran-2-on, 3-
(4-axetoxy-3,5-dimetylphenyl)-5,7 -di-tert-butylbenzofuran-2-on, 3-(3,5-dimetyl-4-
pivaloyloxyphenyl)-S,7-di-tert-butylbenzofuran-2-on, 3-(3,4-dimetylphenyl)-5,7-di-
tert-butylbenzofuran-2-on, 3-(2,3-dimetylphenyl)—S,7-di-tert-butylbenzofuran-Z-on, 3-
(2-axety1—5-isooctylphenyl)-S-isooctylbenzofuran-Z-on, 5,7-ditert-butyl-3-[3,5-
dimetyl-4-[(1,3,7,9-tetratert-butyl-5-metyl- 5H-benzo[d][1,3,2]benzodioxaphosphocin-
11-yl)oxy]phenyl]-3H-benzofuran-2-on.

U tién cho ché phdm ma ngoai ra chira chét phu gia khdc dugc chon tir nhém
gbm chét chbng oxy hoa, chét én dinh xt 1y, chit 6n dinh 4nh sang, chét hép thu tia cyc
tim, chét don, chét cbt thép, sic td, khtr hoat dong kim loai, chét déo, chét bdi tron, chét
nhii hoa, phu gia luu bién.

Ty 1€ khdi luong ciia tdng lugng hop chét c6 cong thie (1) dén (3) véi tdng lwong
(céc) chét phu gia thong thuong vi du co thé 1a 100:1 dén 1:1000 hoac 10:1 dén 1:100
hodic 20 v6i 1 dén 1 v6i 20 hoge 10:1 dén 1:10.

Theo mot phuong an, ché phém theo sang ché c6 thé bao gdm nguén gbc tur do
khac 13 peroxit. Trong trudng hop nay, ty 1€ gifta tbng khdi luong cua peroxit véi tong
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khéi lwong cta cac hop chét c6 cong thire (1) va (2) 1a 1:100 dén 100:1, dic biét1a 1:10

dén 10: 1, dugc uu tién.

Peroxit dién hinh 1 2,5-dimetyl-2,5-bis(tert.-butyl-peroxy)hexan (DHBP, vi du
dugc ban dudi tén thuong mai Luperox 101 va Trigonox 101), 2,5 -dimetyl-2,5-bis(tert.-
butyl-peroxy)hexyn-3 (DYBP, vi du dugc ban dudi tén thuong mai Luperox 130 va
Trigonox 145), dicumyl-peroxit (DCUP, vi du dugc ban dudi tén thuong mai Luperox
DC va Perkadox BC), di-tert.-butyl-peroxit (DTBP, vi du dugc ban dudi tén thuong mai
Trigonox B va Luperox Di), tert.-butyl-cumyl-peroxit (BCUP, vi du dugc ban dudi tén
thwong mai Trigonox T va Luperox 801), bis (tert.-butylperoxyisopropyl)benzen (DIPP,
vi du duoc ban duéi tén thuong mai Perkadox 148 va Luperox DC), 3,6,9-trietyl-3,6,9-
trimetyl-1,4,7-triperoxonan (vi du dugc ban duéi tén thuong mai Trigonox 301), di(tert-
butylperoxyisopropyl)benzen (vi du dugc ban duéi tén thuong mai Perkadox 14S-FL),
dixetyl peroxydicacbonat (vi du dugc ban duéi tén thuong mai Perkadox 24L) va tert-

butyl monoperoxymaleat (vi du dugc ban duéi tén thwong mai Perkadox PF-DBM25).

Peroxit dugc uu tién 1a 2,5-dimety1-2,5-bis(tert.-butyl-peroxy)hexan (DHBP),
tert.-butylcumyl-peroxit (BCUP) va 3,6,9-triety1-3,6,9-trimetyl-1,4,7-triper0x0nan, dac
biét la 2,5-dimetyl-2,5-bis(tert.-butyl-peroxy)hexan (DHBP) va 3,6,9-trietyl-3,6,9-

trimetyl-1,4,7-triperoxonan.

Hop chét ctia ché pham theo sang ché c6 thé dugc bd sung vao chét nén polyme
& dang chét 16ng, bot, hat hodc nudc cdi, mdi dang chira hop chét theo séng ché &, vi dy,
ndng b tir 0,01 dén 90%, tot hon 1a tir 0,05 dén 25%, va tot hon nita 1 khoang tir 0,05
dén 20%, dic biét 1 tir 0,1 dén 10% khdi luong.

Hop chét ctia ché phdm theo sang ché va tlly y céc chét phu gia khac c6 thé duoc
bd sung vao chit nén polyme riéng biét hogc dugc tron véi nhau.

Pugc vu tién 1a thanh phan (a) va (b) dugc bd sung cling nhau, tdt hon 13 & dang
nudc cai.

Hop chét ctia ché phdm theo séng ché va tiy y céc chét phu gia khac c6 thé dugc
bd sung vao polyme trudc, trong hodc sau khi polyme héa hodc trude hodc sau khi lién

két ngang.
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Hop chit cua ché phim theo sang ché vatlly y cac chét phu gia khéc c6 thé duoc
két hop vao chét nén polyme bang phuong phép da biét, vi du trudc hodc trong khi tao
hinh ho#ic bing cach dung hop chit trong tmg hoa tan hodc phéan tan vao chét nén

polyme, néu cin lam bay hoi tiép theo dung moi.

Bé sung hop chét ctia ché phém theo sang ché bao gbm céc chét phu gia khéc bét
ky, nhu céac chit dugc néu trén, vao chét nén polyme c6 thé duoc thuc hién & tAt ca cac
may tron thong thuong trong dé polyme dugc néng chay va dugc trdn véi hop chét cua
ché phim theo sang ché va tuy y cac chét phu gia khéc. M4y thich hop da dugc biét dén
voi nguodi co hidu biét trung binh trong linh vuc. Cdc may nay la may tron, may nhao
trén va may ép dun. Qua trinh t6t hon 13 dugc thuc hién bing cach bd sung hop chét ctia
ché phdm theo sdng ché va tiy y céc chét phu gia khéc trong khi xur Iy ¢ may ¢p dun.
Cu thé may xir Iy duoc uu tién 1a médy ép dun truc vit don, may ép dun vit doi xoay dong
thoi va quay nguoc, may dun banh rang kiéu hanh tinh, may ép dun vong hodc may nhao

tron dugc cung cip it nhé4t mot ngin loai bod khi dé c6 thé ap dung chan khong.

Polyme dugc cho chiu nhiét d§ cao trong mot khoang thoi gian du dé thay dbi
khéi luong phan tir. Theo phuong 4n duge uu tién clia quy trinh theo sang ché, khoang
nhiét do tir khoang 160°C dén 310°C dugc st dung. Trong mot bién thé quy trinh dugc
wu tién dic biét, khoang nhiét do tir khoang 170°C dén 290°C, dic biét 1a khoang 180-
270°C, dugc st dung.

Khoang thoi gian cAn dé thay ddi khdi lwong phan tir c6 thé thay ddi dudi dang
ham cua nhiét do, lugng nguyén liéu can dugc thay ddi va loai may ép dun bét ky dugc
sir dung. N6 ¢c6 thé ndm trong khoéang, vi du, tir khbéng 10 gidy dén 20 phut, cy thé 1a
tir 20 gidy dén 10 phut.

Vi du cua su xir Iy hogc bién doi ctia cdc ché pham theo sang che la:

Duc phun, ép dun, duc théi, quay, trong trang tri khudn (phun nguoc), €p bang
khudn, ép phun, €p ddng, tao hinh, ép nén, ép, din mang (mang dac; mang théi), kéo
soi, xtr 1y s¢i khéc (dét, khong dét, dac biét la thdi tan chay soi, kéo thanh so1), kéo (don
truc, hai truc), 4, kéo séu, nung, bién ddi co hoc, thiéu két, hé 30, 16p pht, cén, lién két
ngang (birc xa, peroxit, silan), lrfmg dong hoi, han v6i nhau, keo, tao hinh nhiét, dun 6ng,
dun hd so, din tAm; dic thm, 16p phu kéo soi, dong dai, tao bot, t4i ché/1am lai, 16p pht

dun.
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Céac nguyén li€éu dugc xtr ly theo sang ché c6 thé dugc st dung & nhidu dang, vi

du nhu mang, s¢i (lién tuc hodc khong lién tuc), bang hodc cac san phém duc.
Soi, bao gdm soi hai thanh phan, dwgc uu tién.

Soi hai thanh phéan c6 nghia 13 sgi bao gdm it nhét hai mién polyme riéng biét a)
va b) gin b6 mat thiét doc theo chidu dai cua soi. Chiing c6 thé ¢6 bat ky hinh dang nao
va khong gi6i han & hinh dang cu thé. Vi du v& cac hinh dang nay 1a canh nhau; céc loai
161 ¢6 vo boc, mau cam, va chit nén va soi, duoc minh hoa trong Fahrbach, E., Schaut,
G. and Wegh-mann, A., 2000, Nonwoven Fabrics, Figure 3, Ullmann's Encyclopedia of
Industrial Chemistry. Pugc vu tién 1a s¢i hai thanh ph?m loai 16i ¢6 vo boc va soi hai

thanh phén loai canh nhau, dic biét 1a s¢i hai thanh phr?m loai 161 ¢6 vé boc.

Vat phdm duoc wu tién 13 cac loai vai khong dét cling s& bao gdm mang va c6
nghia Ia cAu tric dét cua ting soi, soi nhé hodc chi duge dinh huéng theo hudng hodc
ngau nhién va dugce lién két béng ma séat, va’hodc két dinh va/hodc két dinh va/hodc xir
Iy co hoc, trai nguge v6i mau thong thudng cua céc soi lién két co hoc v6i nhau, nghia
12 n6 khong phai 1a vai dét thoi hodc dét kim. Vi du vé cac loai vai khong dét bao gbm
soi dét thoi néng chay, mang soi lién tuc kéo thanh s¢i, mang chai thd, mang duoc trai
bang khong khi va mang dugc trai u6t. Cac phuong phap li€n két thich hop bao gdm
lién két nhiét, lién két héa hoc hodc dung mdi, lién két nhya, kim co khi, kim thuy luc,
lién két khau, v.v. Téng quan vé ching dugc dua ra trong Fahrbach, E., Schaut, G. and
Weghmann, A., 2000, Nonwoven Fabrics, Ullmann's Encyclopedia of Industrial Chem-
istry. Vi du, san phém khong dét nay co thé duoc chudn bi tir cac soi duge tao ra bang
cach st dung céac ché phém theo sang ché. Cac loai vai khong dét dugc chuén bi dic biét

bing céch st dung céc loai s¢i theo séng ché.

Ché pham theo sang ché cho phép stta d6i hidu qua hon chét nén polyme bang

céch thay ddi lwu bién (phé v hinh anh, phan nhanh chudi dai, lién két chéo).
Viéc nay cho phép cai thién
- tinh chét co hoc, nhu d9 bén kéo, dd gidn dai, kha nang chéng x€ rach

- dic tinh cua rdo can, dac biét 1a ¢ san phém khéng dét (vi du ap suét thay tinh,

dd thoang khi, cac dic tinh cta bd loc)
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- dic tinh xt 1y (pham vi polyme thich hop rdng hon, thich Gng thong sb, nhu
nhiét do lién két nhiét & san pham khong dét)

- t4i ché, bi vi viéc diéu chinh d6 nhét nong chay cua polyme t4i ché c6 thé cung
chp vt phim tai ché c6 khéi lugng phén tir ddng nhat hon (MWD hep hon) va do d6
céc tinh chét co hoc tdt hon. Ngoai ra, viéc st dung polyme dirt doan vis ¢6 thé dong
vai tro 12 chit hd trg xi Iy hodc chét twong hop cling gbp phén 1am ting tinh chét co hoc
cua polyme tai ché. Ngoai ra, do chét lugng luu bién ctia polyme téi ché ¢6 thé thay dbi,
nén sang ché cho phép diéu chinh phan ng luu bién ctia polyme dé qua trinh c6 thé

kiém soat va on dinh hon.

Dic tinh duoc cai thién vé do bén kéo va d6 gidn dai c6 tdm quan trong, vi du
nhu san xuit vai khong dét, vi viéc chuan bi chiung bao gom nhiéu bude va do bén kéo

hodc d6 gidn dai dugc cai thién giup ching tdn tai tét hon qua céc budc nay.

Quan trong 1a, do bén kéo cao hon cung cAp cho nha san xudt vai khong dét tuy

chon dé vi du giam khoi luong trong khi van gitt duge hidu suat co hoc tot clia san pham.

Khia canh quan trong khéc 13 do an toan xir 1y 6 giai doan chuén bi san phim
khong dét. C6 mong mubn chay quy trinh chuén bi vai khong dét trong cac diéu kién
vira phai hon ¢ nhiét do quy trinh thap hon. P& ¢6 thé 1lam dugc nhu véy, tinh chét co
hoc van tot, nhu do bén kéo va do gian dai, phai dat dugc & nhiét do qué trinh thép hon.
Didu nay cho phép giam nhiét do qué trinh. Hon nira, tiét kiém ning lugng s& 1a 1¢i ich
phu.

Phuong an khéc theo sang ché d& xuit ché phdm chira hop chét c6 cong thuc (1)
hodc (2) cung v6i hop chét c6 cong thire (3), ma cac dinh nghia va uu tién o trén s& duoc
ap dung.

Phuong 4n khéac cta sang ché d& xuét sir dung ché phim nay chura hop chét ¢6
cong thire (1) hodc (2) cung v6i hop chét c6 cong thite (3) dé thay d6i luu bién cta chat
nén polyme. Theo phuong 4n nay, cac dinh nghia va wu tién ¢ trén s& dugc ap dung.

Ngoai ra, phwong an khéc theo sang ché d& xuét hop chit mdi c6 cong thic (3),

nhu dugc néu dudi day:
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trong d6 R’ 13 Cs-Caoalkyl ma khong dugc ngét quing hodc dugc ngét quing
bing -O- va/hodc nhém cacbonyl, va s€ ap dung cho wu tién & trén duge néu cho R.

Dugc uu tién 1a hop chét c6 cong thirc (13) va (14), déc biét 1a cac hop chét ¢6
cbng thirc (14).

Céac vi du sau ddy minh hoa sang ché chi tiét hon. Tt ca cac ty 1& phén tram va

phéan 14 theo khéi luong, trir khi dugc md ta khac.
Vi du thwe hién sang ché

Vi du téng hop 1
T
HN S :
U0

Trong 250 ml tetrahydrofuran khan duoc hoa tan 17,4 g (0,1 mol) toluen-2,4-

(101)

diisoxyanat va 60,18 g (0,21 mol) 1-octadecanthiol. B sung vao dung dich da khudy 1
g 1,8-diazabixyclo[5,4,0]undec-7-en. Tiép tuc khudy trong 1 gir & nhi¢t do phong. Hoén
dich mau tréng sau d6 dugc bay hoi dén kho trén thiét bi 1am bay hoi quay, va phan du
duoc tao tinh thé lai tir etyl axetat dé thu dugc 67,7 g hop chét d& muc dudi dang chét

rin mau tring, diém néng chay 103-103,5°C.

Vi du tdng hop 2

N Sm
oY
REOSSS

Lap lai vi du tdng hop 1, nhung thay thé trong @6 toluen-2,4-diisoxyanat bang

(102)

lugng ddng mol cta toluen-2,6-diisoxyanat, din dén hop chét c6 cong thic (102), thu

dugc dudi dang chét rén mau tring, diém néng chay 120-122°C.
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Vi du tdng hop 3

Hdn hop ddng phan chira 80% khéi lwgng ctia hop chét c6 cong thirc (103)

Y0

va 20% khéi lugng ctia hop chét c6 cong thirc (104)

Ty 0

Lap lai vi du tbng hop 1, nhung thay thé trong d6 toluen-2,4-diisoxyanat bing

(103)

(104)

lwong déng mol hon hop d6ng phan ctia toluen-2,4-diisoxyanat / toluen-2,6-diisoxyanat
v6i ty 18 khdi lugng 12 80/20, va thay thé octadecanthiol bing lugng déng mol octadexyl-
3-mercaptopropionat, dan dén hdn hop ddng phan cua hop chét c¢6 cong thire (103) va
(104) véi ty 18 khéi lugng la 80/20, thu duge dudi dang chit rin mau tring, diém néng
chay 94-100°C.

Vi du tdng hop 4

Hon hop phan ing chira hop chét c6 cong thirc (105) 1am mot thanh phan chinh
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(105)

63,26 g octadexyl-3-mercaptopropionat va 5 ml trietylamin dugc hoa tan trong
400 ml etyl axetat trong mdi trudng argon. Sau d6, 100 g Desmodur® IL EA (50% trong
etyl axetat, c6 san tir Covestro AG) dugc pha loang bang 100 ml etyl axetat va dugc bd
sung vao dung dich trén ma sau d6 dugc khudy trong mot gid & 50°C. Sau 90 phit,
khong phat hién dugc octadexyl-3-mercaptopropionat bang 'H-NMR trong CDCls. Hon
hop sau d6 dugc loc va dich loc dugc bay hoi (20mbar/50°C). Chét rén thu duoc duge
nghién va sau d6 dugc sdy trong 1,5 gi & 0,45mbar/50°C va sau do trong 114 gio &
50°C/200mbar dé thu dugc 110,8 g chét rén mau be ma chira hop chit c6 cong thire
(105) 1am mot thanh phén chinh.

Vi du tdng hop 5

Hon hop phén tng chita hop chét ¢ cong thic (106) 1am mot thanh phan chinh
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(106)

Lap lai vidu tdng hop 4, nhung thay thé trong d6 octadexyl-3-mercaptopropionat
bang lugng déng mol octadecanthiol, dan dén hdn hop chira hop chét c6 cong thirc (106)

]am mot thanh phan chinh.

Vi du téng hop 6

Hbn hop chira hop chét c6 cong thirc (107) lam mot thanh phan chinh
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(107)

102,21 g octadexyl-3-mercaptopropionat va 5 ml trietylamin duogc hoa tan trong
400 ml etyl axetat trong moi trudng argon. Sau do, 100g Desmodur® L75 (75% trong
etyl axetat, ¢ sin tir Covestro AG) dugc hoa tan trong 100 ml etyl axetat va duge bd
sung vao dung dich trén ma sau d6 duoc khudy trong mot gior & 50°C. Sau 90 phit,
khong phat hién dugc octadexyl-3-mercaptopropionat bang 'H-NMR trong CDCls. Hon
hop sau d6 dugc bay hoi trén thiét bi lam bay hoi quay, cudi cing & 0,05mbar/50°C. San
pham gidng sép thu dugc ngoai ra duge sdy & 50°C/200mbar cho dén khi khéi lugng
khong do6i dé thu dugce 167,71g chit rén mau be ma chtta hop chét c6 cong thirc (107)
]am mot thanh phan chinh.

Vi du tdng hop 7

Hon hop chira hop chét ¢6 cong thirc (108) 1am mot thanh phan chinh
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S
N é
(108)

Laplaividu tbng hop 6, nhung thay thé trong d6 octadexyl-3-mercaptopropionat
bing lugng déng mol octadecanthiol, dAn dén hdn hop chia hop chét c6 cong thirc (108)
1am mot thanh phan chinh.

A) Vi du tng dung - Vai khong dét thdi noéng chay

Vi du tng dung Al dén A31

Vai khong dét thdi nong chay dugc tao ra trén thiét bi MB-L 150 / 200 t
RAVOtec GmbH. May ép dun dang cAp 12 mdy ép dun truc vit don c6 dudng kinh vit
25mm, ty 1¢ chiéu dai v6i dudong kinh 25 va c6 bdn ving gia nhiét. Trir khi duge mo ta
khac, tdc d6 quay vit 1a 50 vong / phut. Nhi€t dd nong chay & cudi méy ép dun dugc ghi
va duge lit ké 1am nhiét do tham chiéu & vi du dudi ddy. Thiét bi thdi nong chay c6 voi
phun vé1i 35 18 / inch vudng, mdi 16 c6 dudong kinh 0,35 mm. Trir khi duoc mo ta khéc,
thé tich khong khi 12 360 m3/gid. Khoang cach tlr bang chuyén dén khuon 13 250 mm.
Khuon c6 chiéu rong 200 mm. Dinh lugng cua vai khong dét 1a 20 g/m?, trir khi dugc
mo ta khac.

Polyme dugc st dung cho thit nghiém 1a polypropylen homopolyme ¢6 chi sb
dong nong chay 25,0 g/10min (230°C, 2,16 kg) va ty trong 0,9 g/cm?, NO 1a cap duge
lam én dinh bang 0,05% chit chdng oxy héa phenol, 0,1% phosphit va 0,025% khdi
lugng cia canxi stearat.

Téc dd dong néng chay duge do theo ISO 1133 (230°C, 2,16 kg). Cac phép do
duge thuc hién trén vai khong dét ma duoc c&t thanh manh nhé. Tdc d6 dong néng chay
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13 tham s quyét dinh cho quy trinh thdi néng chay. Can tdc do dong nong chay du cao
@8 c6 thé san xuét vai khong dét c6 chét luong tbt. Ap suit thay tinh (cot nudc) va kha
nang thdm khi 13 thong s6 tng dung ma dé xac dinh chit luong cta vai khong dét duoc

tao ra.

Ap suét thity tinh do &p suét cAn thiét dé tac dung luc 1én giot nude thong qua vai
dugec giit cang. N6 1a phép do do bén cua vai khong dét voi su thdm thAu cua nude. Phép
do dugc thuc hién theo WSP (World Strategic Partner) 80,6 (2005). Thir nghiém duoc
thuc hién véi dau thir nghiém 100 cm? & toe do tang ap sult nude 10 + 0,5 cm HoO/min.
Két qua dugc néu dudi dang chiéu cao cot nuéc hodc ap sudt thity tinh, hodc cot ap thity

tinh bang mm, khi giot thi ba nhd qua vai khong dét.

Kha ning thdm khi dugce do theo WSP (World Strategic Partner) 70.1 (2005). Su
chénh léch 4p sudt 1a 200 Pa va kich thudc mau 20 cm?. Két qua dugc néu trong I/m?s,
vi vy n6 xéc dinh thé tich cua khong khi chay vudng goc thong qua phan khong dét cia
bé mit 13 1 m?/ gidy.

Trir khi duoc md ta khac, ty 1€ phén tram duoc néu la theo % khdi luong.

San phim dugc goi 1a NORI sau ddy tuong ing v6i hop chét c6 cong thirc (5)

0

0

R C,oC,alky!
ol

0_0O

T (5).

Trir khi dugc mo ta khac, san phdm dau tién dugc két hop vao homo polypropylen
¢6 chi sb dong néng chay 1a 25,0 g/10min (230°C, 2,16 kg) va ty trong 1 0,9 g/em’ &
ndng dd theo % khéi lugng duge néu & bang dudi day, véi may €p dun vit doi xoay déng
thoi ¢6 duong kinh vit 12 25 mm va ty 1€ chiéu dai voi duong kinh 1a 42, & nhiét dd nong
chay 1a 210°C. Vi vy san phim trdn sén ndy co thé dugc xem 1a nuéce cai. Voi tat ca
céc nudc céi, moi san pham theo sang ché & cot thir hai cia bang 1 dén 3 dudi day 12

mdi san phim duoc két hop trong nudce cai riéng biét (dan dén hai nude cdi khac nhau),
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ngoai trir vi du A30 va A31 duéi day, trong do céc san pham dugc két hop vao cung

nudce cai (mé két hop). Nodng d6 san phim & nude cai trong ing dugce thé hién & cot thir

ba ctia bang 1 dén 3 dudi day.

Bang 1 (xtt ly & 295°C)

Vidy | Cong thirc | Nong 46 | Ap  suét| Kha ning | MFR ¢
(ndng dd trong | trong  nudc | thuy tinh ¢ thAm khi & |230°C,
polyme dugc | cai [% khdi | giot thi ba | 20em?, 200Pa | 2,16 kg
thir nghiém) lugng] [mm] [[/m?/s] [g/10min]

Al 400ppm
NOR1 3.3 502 998 1095

A2 350ppm 3,3
NORI +1 433
50ppm san 651,2 653 1149,3
pham cua vi du
tong hop 1

A3 300ppm 3,3
NORI1 +1 43,3
100ppm  sén 593 411 1639.8
phim ctia vi dyu '
tong hop 1

A4 400ppm 3,3
NORI1 +] 41
100ppm  san 594 460 1524,6
phim cta vi du
tbng hop 5

A5 300ppm 3,3
NORI1 +t1 433
100ppm  san 778,6 478,4 1652,3
pham ctia vi du
tbng hop 3

A6 267ppm 3.3
NOR]. + + 3,3
67ppm san 607 811,6 1308,2
phim ctia vi du
tong hop 3
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Vidu | Cong thire | Nong d6 | Ap  suét | Kha ning | MFR &
(ndng d6 trong | trong  nudc | thity tinh & thAm khi & |230°C,

polyme dugc | cdi [% khéi | giot thir ba | 20cm?, 200Pa | 2,16 kg
thr nghi€ém) lugng] [mm] [/m?/s] [¢/10min]

A7 | 300ppm 3,3
NORI | +33
100ppm  san 678 753,6 1270,4
pham ctia vi du
tbng hop 6

A8 400ppm 3,3
NORI1 1 +33
100ppm  san 756,4 643,6 1458,1
pham ctia vi du
tdng hop 4

Két qua & bang 1 thé hién chét luong vuot troi ciia vai khong dét, vé ¢cdt nudc,

kha nang thdm khi hodc tdc d6 dong néng chay.

Bang 2 (xt 1y & 270°C)

Vi Cong thirc | Chét tai trong | Ap suat | Kha nang | MFR &
du (ndng do trong | nudc céai [% | thuy tinh ¢ thAm khi & |230°C,
polyme dugc khéi luong] giot thit ba | 20cm?, 200Pa | 2,16 kg
thir nghiém) [mm] [I/m?/s] [g/10min]

A9 400ppm NOR1 | 3,3 187 2668,0 651,2

A10 | 350ppm NORI | 3,3

+ 50ppm san | 4 3 3
phdm ciavidy | 570,0 897 931,3
tong hop 1

A1l |300ppm NORI | 3,3

+ 100ppm san | 4 3 3
pham cua vi du ’ 706,6 554 1217,8
tbng hop 1

38



52479

Vi
du

Cong thire
(ndng do trong
polyme dugc
thir nghiém)

Chét tai trong
nudc cai [%
khoi lugng]

Ap suét
thay tinh &
giot thur ba
[mm]

Kha nang
thAm khi &
20cm?, 200Pa
[/m?/s]

MFR &
230°C,
2,16 kg
[g/10min]

Al2

350ppm NORI
+ 50ppm san
phdm ctia vi du
tong hop 5

3,3
+1

201

2618

724.8

Al3

300ppm NORI1
+ 100ppm san
phim ctia vi du
tbng hop 5

3,3
+1

275

2192

895,8

Al4

400ppm NOR1
+ 100ppm san
phim cta vi du
téng hop 5

3.3
+1

377

1396

1062,9

AlS

300ppm NORI
+ 100ppm san
phm ctia vi du
tong hop 3

3,3
+3,3

470,6

1082,0

1094,9

Al6

267ppm NORI1
+ 67ppm san
phim ctia vi du
téng hop 3

3,3
+3,3

471,2

1472,0

1365,3

Al7

300ppm NORI1
+ 100ppm san
phdm cua vi du
tbng hop 6

3,3
+3,3

203,5

2752,5

685,7

Al8

400ppm NORI1
+ 100ppm san
phim cua vi du
tbng hop 6

3.3
+3.3

510,6

1084,0

1201,3
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Vi Cong thire | Chét tai trong | Ap sudt | Kha nang | MFR &
du (ndng dd trong | nudc cai [% | thiy tinh & thAm khi & |230°C,
polyme  dugc khéi lwong] giot thir ba | 20cm?, 200Pa | 2,16 kg
thir nghiém) [mm] [/m?/s] [g/10min]
A19 | 267ppm NORI | 3,3
+ 133ppm san | 4 54
pham cia vidy | 304,6 2206,0 1006,1
tong hop 6
A20 | 400ppm NORI | 3,3
+ 100ppm san | 4 33
phém ctia vi du ’ 237,4 24325 863,3
tong hop 4

40/59

Két qua & bang 2 thé hién chit lugng vuot trdi clia vai khong dét, vé cot nuéc,

kha nang thiAm khi hogc tdc @6 dong nong chay.

Bang 3 (xtt Iy ¢ 250°C)

Vidu | Cong thtrc | Chat  tai| Ap suit|Kha  nang | MFR R}
(ndng dd trong | trong nudc | thiy tinh | thAm khi & |230°C, 2,16
polyme  dugc | cai [% khéi | & giot thir | 20cm? 200Pa | kg
thir nghiém) luong] ba [mm] | [[/m?s] [¢/10min]

A21 | 400ppm NORI | 3,3 174,25 3360 509,9

A22 | 350ppm NORI | 3,3
+ 5S0ppm san | , 53
phim cta vidy | 310,6 1814 908.9
tong hop 1

A23 | 300ppm NOR1 | 3,3
+ 100ppm san | 4 33
pham cuia vi du ’ 269.,0 2108 955,3
tong hop 1
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Vidu

Cong thire
(ndng do trong
polyme dugc
thir nghiém)

Chat  tai
trong nudc
cai [% khdi
luong]

Ap suét | Kha niang
thiy tinh | thAm khi &
& giot thir | 20cm?, 200Pa
ba [mm] | [/m?*s]

MFR o
230°C, 2,16
kg
[g/10min]

A24

400ppm NORI1
+ 100ppm san
phim cia vi du
tong hop 1

3.3
+3,3

484,2 1368,0

1265,5

A25

400ppm NOR1
+ 100ppm san
phim cta vi du
tbng hop 5

3.3
+1

152 2770

808,9

A26

300ppm NORI
+ 100ppm san
phim cua vi du
tbng hop 3

3,3
+3,3

243,2 2034,0

601,7

A27

400ppm NORI1
+ 100ppm san
phdm ctia vi du
tbng hop 3

3,3
+3,3

250,4 2232,0

11983

A28

300ppm NORI
+ 100ppm san
phdm ctia vi du
tbng hop 6

3.3
+3,3

162,8 3286

645,6

A29

400ppm NOR1
+ 100ppm san
phim cta vi du
tbng hop 6

3,3
+3.3

347,2 1982,0

853.,6

A30

300ppm NORI
+ 100ppm san
phim cta vi du
tbng hop 6

3,3
+0,825
Meé két hop

332,6 1918.0

1084,7
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Vidu | Cong thirc | Chét tai | Ap suit | Kha nang | MFR 4}
(ndng dd trong | trong nudc | thiy tinh thAm khi & |230°C, 2,16
polyme dugc | cii [% khéi | & giot thtr | 20cm?, 200Pa | kg

thr nghiém) luong] ba [mm] [/m?/s] [g/10min]

A31 | 400ppm NORI1 | 3,3
+ 100ppm san | | 875
pham ciia vi dy ’

] o 601,0 1042,0 1627,4
tong hop 6 Mg¢ ket hop

Két qua cta bang 3 thé hién chét lugng vuot trdi ciia vai khong dét, vé cdt nudc,
kha nang thdm khi hodc tdc do dong nong chay. Két qua ciing thé hién rang sap nhap
céc san phim vao cling nude cai (mé két hop), thay vi st dung hai nudc cai riéng biét,

6 thé tao ra hidu suét cracking giam do nhdt tham chi cao hon.

B) Vi du ing dung - Ep dun

Vi du trng dung B1 dén B15

Hi¢u suét cla céc san phém khac nhau dugc xac dinh theo cach ldp lai dugc va
toan thé bang cach sir dung may ép din nho vit doi quy mo phong thi nghiém. Polyme
duoc st dung 1a polypropylen homopolyme ¢6 chi s6 dong nong chay 12 3,0 g/10min
(230°C, 2,16 kg) va ty trong 12 0,9 g/cm®. N6 1a cép khong dugce lam 6n dinh, trong d6
0,1% khéi lugng Irganox® B215 (hdn hop lam 4n dinh thuong mai gbm Irgafos® 168
+ Irganox® 1010) va 0,05% khdi luong clia canxi stearat dugc bd sung. Canxi stearat
duoc st dung & dang bot, ma khdng c6 bude séy so bd. Trir khi duge mo ta khac, chét
phu gia duge néu ¢ bang dudi day dugce tron v61 bodt polypropylen va hoén hop duge tron
trong méy ép dun nho vit déi quy md phong thi nghiém (Xplore Instruments B.V.) ¢6
vit xoay dong thoi va thé tich 1a 15 cm? trong hé vong trong mudi phit & tdc d quay
vit khong dbi (duge néu trong vi du duéi day) dudi 16p 16t nito. Ty 1€ phan tram dugc
néu dudi day la phén trim khéi lwong. Nhiét do nong chay duge néu ¢ vi du dudi day.
M4y ép dun nho vit d6i quy mo phong thi nghiém ghi lai luc ép nguoc theo thoi gian
thue, voi tde @6 mdt phép do / gidy. Khi lam day thung, lyc ting 1én cuc dai, trudce khi
bt ddu giam. Luc cuc dai nay duge coi la thoi gian bang khong. Dé so sanh su dong
gOp cua cac san pham khac nhau, lyc sau 600 gidy sau thoi gian 0 dugc tinh dén. Cong

thc tham chiéu, ludn dugc chi ra trong cc bang dudi day, twong (g véi mic giam luc
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14 0%. Néu dat dugc luc kép bang 0 Newton trong thoi gian 600 gidy, thi do gidm lyc
s&1a 100%.

Luc dugc ghi tuong quan truc tiép v6i do nhdt nong chay cua polyme. Vi vy,
khéi luong phan t cua polyme cang thip, do nhét nong chay clia n6 cang thap va luc
ghi lai cang thip. Do d6, lyc dugc ghi lai 1a thudce do truc tiép ctia dong chay ctia polyme.

Déi v6i viee ché tao san phdm khong dét, vi du nhur trong quy trinh kéo soi hodc
thdi tan chay, viéc ¢6 dong chay du cao la yéu td quyét dinh, trude hét 1a dé ¢6 thé xir Iy
polypropylen va thir hai la dé thu duoc san phdm khong dét voi chit luong dat yéu cau.

Dbi véi cac thir nghiém trong Bang 4, chét tham chiéu ngoai ludn bao gbm 0,15%

hop chét ¢6 cong thire (5). Nhigt do dun la 270°C, voi te @6 quay cua tryc vit 1a 50

vong / phut.
Bang 4
Vidu | Cong thirc (ndng do6 trong polyme duoc thit | Giam luc kép sau 600
nghiém) gidy, ngoai cong thirc
tham chi€u
Bl Tham chiéu 0
B2 Tham chiéu + 39ppm san pham ctia vi du tong
33,7
hop 3
B3 Tham chiéu + 44ppm san phim ctia vi du tbng 305
hop 7 ’
B4 Tham chiéu + 50ppm sén phim cta vi du tong 39.1
hop 6 ’
BS5 Tham chiéu + 33ppm san phim cta vi du tong 388
hop 2 ’
B6 Tham chiéu + 33ppm sén phim ctia vi du tbng 49,0
hop 1 ’
B7 Tham chiéu + 40ppm sén phim ctia vi du tong 1.0
hop 5 ’
B8 Tham chiéu + 47ppm san pham ctia vi du tbng 263
hop 4 ’
B9 Tham chiéu + 155ppm san phém cia vi du 63.9
tong hop 3 ’
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Vidu | Cong thic (ndng d6 trong polyme dugc thtr | Giam luc kép sau 600
nghiém) gidy, ngoal cong thirc
tham chiu
B10 Tham chiéu + 176ppm san pham cta vi du
2 61,7
tong hop 7
B11 Tham chiéu + 200ppm san pham cta vi du
2 59,2
tong hop 6
B12 Tham chiéu + 130ppm san pham cta vi du
2 62,2
tong hop 2
B13 Tham chiéu + 130ppm san pham cta vi du
2 58,9
tong hop 1
B14 Tham chiéu + 161ppm san pham cuta vi du
2 46,1
tong hop 5
B15 Tham chiéu + 186ppm san phim cta vi du
2 51,1
tong hop 4

Gié tri cao dugc mong muon.

Két qua ctia bang 4 cho thdy su giam dang ké cua luc ghép, tire 12 luc ghép thép

hon, ttrc 12 @0 ph4 v& cao hon, khi cac san phém téng hop 1 dén 7 duoc thém vao.

Vi du ting dung B16 dén B20

Céc thir nghiém duge thuc hién nhu dé néu ¢ trén ddi vai cac vi du g dung tur
B1 dén B15, nhung dong phu gia cta cac vi du tbng hop khong duge két hop truc tiép
vao polypropylen nhu vy, nhung trudc tién dugc nap vao chit mang polypropylen xbp,
& cac nong do sau:

Péi v6i san phdm cia Vi du tbng hop 7, tai trong la: 1,855 g san pham ctia vi du
tbng hop 7 + 100 g chét mang x&p polypropylen

Déi v6i san pham cta Vi du tdng hop 6, tai trong la: 1,741 g san pham cta vi du

tbng hop 6 + 100 g chit mang xbp polypropylen

Béang 5
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Cong thirc (ndng do trong polyme dugc thir
nghiém)

Giam luc kép sau 600
gidy, ngoai cong thirc
tham chicu

tbng hop 6

B16 | Tham chiéu 0
B17 Tham chiéu + 46ppm san pham ctia vi du tbng
47,2
hop 7
B18 Tham chiéu + 43ppm san phdm cua vi du téng
25,3
hop 6
B19 Tham chiéu + 184ppm san pham cda vi du
2 55,0
tong hgp 7
B20 Tham chiéu + 172ppm san phdm cua vi du 499
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Bang 5 thé hién rang, ngay ca néu chét dong phu gia khong dugc két hop truc

tiép nhung duoc tai nap dAu tién & chét mang (x6p nhu duge vi du ¢ trén), higu sut

cracking giam d¢ nhét van co.

Vi du tmg dung B21 dén B23

Thir nghiém dugc thye hién nhu duge néu ¢ trén cho vi du ttng dung B1 dén B15,

nhung khong st dung hop chét c6 cong thic (5).

Béang 6

Cong thirc (ndng @6 trong polyme duoc thir
nghiém)

Giam luc kép sau 600
gidy, ngoai cong thuc
tham chiéu

(nhung khong c6 hop chét c6 cong thic (5))

B21 Tham chiéu (v6i 0,15% hop chét c6 cong thirc 0
()

B22 200 ppm san pham cta vi du téng hop 3 0.8
(nhung khong c6 hop chét c6 cong thic (5)) ’

B23 500 ppm san phim cua vi du tong hop 3 6.3

Tom lai, bang 6 thé hién rang thu dugc hiéu sut thip néu hop chét c6 cong thirc

(5) hodc chét ddng phu gia dugc st dung mdt minh. Nguoc lai, viéc st dung két hop ca

hai thanh phéan cho thdy tac dung hiép ddng va mang lai hiéu qua tHt.
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C) Vi du ing dung - Vai khong dét duoc san xudt theo quy trinh ép néng

Vi du Gng dung C1 dén C8

Vi khong dét ép nong dugc san xuét bang homopolyme polypropylen v6i chi sb
dong chay 1a 3,0 g/10 phut (230°C, 2,16 kg) va mét do 0,9 g/cm?® ¢6 va khong c6 phu
gia dugc chuén bi nhu dudi day, trén day chuyén Reicofil-4 rong 1 m v6i chum don c6
khoang 6800 15 trén mdi mét chiéu dai. Cac 16 c6 duong kinh 0,6 mm. Thong lugng trén
mdi 16 duoc dit & 0,5 g/phit. Day chuyén c6 ciu hinh 16i ¢6 v6 boc véi thiét 1ap 30%
khdi lwong polyme trong vo va 70% khdi lwong polyme trong 18i. S¢i chira phu gia bao
gdm phu gia trong toan b soi (v6 va 151). Vai khong dét duoc san xuét voi khéi lugng
vai 1an luot 1a 17 g/m? (tdc do day chuyén: 212 m/phut) va 70 g/m? (toc do day chuyén:
53 m/phut). Do min soi myc tidu 1a 1,7 dtex. Dtex la don vi do mét d0 khéi lugng tuyén
tinh ctia soi va duoc dinh nghia 1a khéi luong tinh bang gam trén 10000 mét. Vai khong

dét duoc lién két nhiét bang cach st dung cudn dép ndi.

Céc chét phu gia dau tién duoc dua vao thong qua ché pham nuéc cdi. Nude cai
duge didu ché bang cach két hop san pham c6 cong thie (5), twong tng 1a san phim cta
vi du téng hop dugc néu, véi chit mang homopolyme bang polypropylen co chi s6 dong
chay 25,0 g/10 phat (230°C, 2,16 kg), trong may €p dun truc vit d6i quay ddng thoi véi
dudng kinh truc vit 1a 25mm va ty 1€ chiéu dai/duong kinh 12 47, & 200°C. Nudc cai
chra san phim c6 cong thire (5) va san phém ctia vi du tdng hop dugc néu 1a hai nude
cai khac nhau, mdi nuéc cai chira mot san pham.

Céc didu kién xr Iy khac trén dong Reicofil-4 dugc néu dudi day:

- nhiét 0 may ép dun 1a nhiét do thiét 1ap duogc st dung dé ép dun polypropylen
hogc hop chét polypropylen/phu gia va dugc néu trong bang;

- nhiét dd khudn 1a nhiét do thiét 1ap ctia polyme trén khuon;

- 4p suét budng 1a 4p sut trong budng sau va dudi khudn;

- cac cudn co khic va nhin 12 cac cudn ma gitta d6 mang s¢i dugc di qua;

- 4p suét khe cén 1 &p sudt thiét 1ap gitra truc kh#c va cudn nhén.

Panh gia cic dic tinh co hoc:
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Céc dic tinh co hoc cta vai khdng dét dugce xac dinh theo DIN EN 29073-3 vdi
chiéu dai kep mAu 12 100 mm, chidu rong mAu 12 50 mm, tdc do ting trudc (téc d6 bién

dang) 1a 200 mm/phut.

Do bén kéo MD va dd gidn dai khi kéo MD la céc gia tri 1on nhét tuong Ung dugc

do theo hudéng may.

Do bén kéo MC va dd gian dai khi kéo MC 1a céc gia tri 16n nhét twong ng dugc

do theo phuong vudng goéc v6i huéng may.

Bang 7 (khéi lvgng vai khong dét: 70 g/m?)

Nhiét d6 khudn duge thiét 1ap: 270°C

Ap suét budng: 4500Pa

Nhiét do ctia cudn khic: 162°C; cudn nhan: 160°C

Ap sut khe can: 90N/mm

Do bén kéo | PO bén kéo | DO gidn dai | Do gian dai
MD [N] MC [N] MD [%] MC [%]
Cl Khong  chéit | Khong xir Iy | Khong xir Iy | Khong xur ly | Khong xur ly
phu gia, 295°C | — ap sudt |— 4&p sudt|— 4&p sudt |— 4p sudt
qué cao qué cao qué cao qué cao
C2 30ppm NORI1, | 234 136 170,2 149,8
o 161 va & vo
boc; 295°C
C3 100ppm Khong xtr Iy | Khong xt ly | Khong xt ly | Khong xir ly
NORI, &16iva |— 4p sudt|— ép suat |- é&p sudt|— é&p suét
& vO boc; | quacao qué cao qué cao qué cao
280°C
C4 40ppm NORI1 | 226,6 138,9 174 158.5
+ 15ppm san
pham ctia vi du
tbng hop 1, ca
G 161 va & vo
boc; 280°C

Bang 8 (khdi luvgng vai khong dét: 17 g/m?)

Nhiét @ khuén duoc thiét 1ap: 270°C
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Ap sudt budng: 4500Pa
Nhiét dd cudn khic: 162°C; cudn nhén: 160°C

Ap suét khe can: 90N/mm

Do bén kéo | Do bén kéo | DO gidn dai | DO gian dai
MD [N] MC [N] MD [%] MC [%]

C5 Khong chat | Khong xir Iy | Khéng xt Iy | Khong xit 1y — | Khong  xu
phu gia|— 4ap suat [— 4p sut|ap suét qué cao | Iy — &p sut
295°C qué cao qué cao qua cao

Cé6 30ppm 33,7 19,5 97.4 93,3
NORI1, ¢ 161
va & vo boc;
295°C

C7 100ppm Khong xtt 1y | Khong xirly | Khong xit Iy — | Khong  xu
NORI, & 15i |— 4p suit|— 4p suft | 4p suét qud cao |1y — ap suét
va & vo boc; | qua cao qua cao quéa cao
280°C

C8 40ppm 36 19,1 110,5 87,9
NORI1 +
15ppm san
pham cua vi
du tong hop
1, ca ¢ 101 va
& vo boc;
280°C

Két qua rd rang chimg minh wu diém cta sang ché, theo ma nhiét do xu Iy thap
dang ké c6 thé dugc st dung dé c6 kha nang chay quy trinh dn dinh va dat it nhit 13 dic
tinh co hoc twong tu, khi dugc so sanh v6i st dung mot minh NORI lam chét phu gia
cracking giam d¢ nhét. Vi duy, didu nay cung cAp cho nha san xuét vai khong dét tuy
chon dé mé rdng tinh linh hoat trong viéc lya chon polyme va tim ngudn cung Gng va
giam nhiét do xur ly 8 tiét kiém ning luong trong khi van gifr cdc dic tinh myc tiu cua

san phdm khong dét.

D) Vi du tmg dung - Vai khong dét duge san xudt theo quy trinh ép néng véi

hanh vi lién két nhiét duoc cai thién

Vi du tmg dung D1 dén D3
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Vai khong dét ép noéng dugce san xuét bing polypropylen homopolyme (chi s6
dong néng chay 1a 27g/10min (230°C, 2,16 kg)) c6 va khong co chét phu gia dugc didu
ché nhu dugce néu duéi day, trén bang chuyén Reicofil-4 rong 1 m v6i chim don ¢6
khoang 6800 18 v6i mbi mét chiéu dai. L3 c¢6 duong kinh 13 0,6 mm. Thong luong véi
mdi 16 duge thiét 1ap ¢ 0,55 g/min. Bing chuyén c6 cdu hinh vé boc-13i v6i thiét 1ap 1a
30% polyme & vo boc va 70% theo khéi lwvgng polyme & 16i. S¢i chtra chét phu gia bao
gbm chat phu gia chi & 16p vo boc. Vai khong dét duge san xut voi khéi lugng vai 13
70 g/m? (t6c do bing chuyén: 53m/min). P9 min to filamang dich la 1,85 dtex. Dtex la
don vi ctia phép do cho mat do khéi lugng tuyén tinh cla soi va dugc dinh nghia dudi
dang khdi luong theo gam v6i mdi 10000 mét. Vai khong dét duoc lién ket nhiét st

dung cudn in dép.

Chét phu gia d4u tién duoc dua vao qua ché phdm nudc cdi. Nudce cai dugce diéu
ché biang céch tron san pham c6 cong thic (5), twong tmg 1a sén phém cia vi du tong
hop dugc néu, véi chit mang polypropylen homopolyme véi chi s6 dong néng chay la
25,0 g/10min (230°C, 2,16 kg), trong may ép dun vit doi xoay ddng thoi véi duong kinh
12 25mm va ty 1& chidu dai/duong kinh 1a 47, & 200°C.

Céc diéu kién xir 1y khéc trén bang chuyén Reicofil-4 duge néu dudi day:

- nhiét d0 may ép dun 1a nhiét do thiét 1ap duoc st dung dé ép dun polypropylen
hodc hop chét polypropylen/ chét phu gia va dugc néu ¢ bang;

- nhiét do khuén la nhiét do duoc thiét 1ap cta polyme trén khudn;
- 4p sut budng 14 ap sut & budng sau va dudi khuon;

- c4c cudn khic va nhin 13 cac cudn ma mang soi di qua gitra.

- 4p suét khe cén 1a 4p sult dugc thiét 1ap gitta cudn khéc va nhan.
Béng 9 (khdi lugng vai khong dét: 70 g/m?)

Nhiét dd may €ép dun duoc thiét 1ap va khudn duge thiét 1ap: 250°C
Ap suéit budng: 4500Pa

Nhiét d6 cudn khéc: 158°C; cubn nhin: 155°C

Ap suét khe can: 80N/mm
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DO bdn kéo | PO bén kéo | Do gidn dai | DO gidn dai
MD [N] MC [N] MD [%] MC [%]
D1 | PP (khong phu | 147 85.2 57,9 61,5
gia & vo boc)
D2 |37,5ppm NORI | 262,2 161 127,1 126,3
12,5ppm san
pham cua vi du
tong hop 6, & vo
boc
D3 | 50ppm NOR1 258,2 159,2 1144 112,9

Két qua chirng minh rd rang uu diém cia sang ché, theo d6 & quy trinh lién két
nhiét ¢6 thé thu duoc két qua 6t hon déng ké vé dic tinh co hoc, khi dugc so sanh véi
khong str dung chét phu gia hodc chi st dung NOR1. Vi€c nay, vi du, cung cép cho nha
san xuét vai khong dét v6i lva chon lam giam khéi lugng trong khi van duy tri tinh chét
co hoc tdt cta san phém. Ngoai ra, khi duge so sanh v6i chi stt dung NORI lam chét
phu gia cracking giam d0 nhét, vi du, vi€c nay cung cép cho nha san xuét vai khong dét
tlly chon mé rong tinh linh hoat trong viéc lwa chon polyme va tim ngudn cung ng va
giam nhiét do xu ly dé tiét kiém nang luong trong khi van gift cac déc tinh muc tiéu clia

san pham khong dét.

(E) Vi du g dung - Vai khong dét thdi nong chay

Hon hop phu gia dé thay ddi luu bién ctia polyme

Vi du ing dung E1 dén E5 Kéo dai vi du tng dung dugc dua trén hdn hop chira
chit hoat héa (dugc goi 1a BOO duéi ddy), NOR1 va peroxit (dugc goi 1a PER duoi
day).

San pham dugc goi 1a NORI sau day twong Gng vé6i hop chét c6 cong thirc (5)
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).
San phim dugc goi 14 BOO sau day tuong tng v6i hop chét c6 cong thirc (107)
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(107).

PER la 2,5-Dimetyl-2,5-di(tert-butylperoxy) hexan (thtr nghiém > 94%). PER
duoc dat vao chat mang polypropylen xbp c6 @ xbp ctia té bao mo 13 60%, voi kich
thude t8 bao tir 20 micron dén 80 micron. Viéc tich hgp PER vao chit mang polypro-
pylen x6p dién ra bang cach tron n6 & 5% trong thiét bi bay hoi quay ¢ 1 atm & nhi€t do
phong trong 16 gid. Theo cach nay, thu dugc ndng do 5% khdi luong cua PER trong
polypropylen.

NORI1 va BOO diu tién dugc két hop ciing vao homo polypropylen voi tbe do
dong néng chay 1a 25,0 g/10min (230°C, 2,16 kg) va ty trong 1a 0,9 g/em® & noéng dd

theo % khdi lugng dugc néu & bang dudi ddy, véi may ép dun vit d6i xoay ddng thoi c6
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duong kinh vit 1a 25 mm va ty 1€ chiéu dai véi duodng kinh 13 42, & nhiét d§ ndng chdy
12 210°C. Vi vy san phdm tron sin ndy c6 thé dugc xem 12 mé két hop.

D6i véi tht ca cac mé két hop hodc ndng do, ndng do cudi cia san pham trong
polyme dugc thé hién & cot thu hai, va ndng do cla san phim & mé két hop hoic ndng

do tuong Gng dugc thé hién & cot thir ba ctia bang dudi déy.

Vai khong dét thdi néng chay duoc san xudt trén thiét bi MB-L 150 / 200 ti
RAVOtec GmbH. May ép dun dang cAp 1a may ép dun truc vit don v6i dudng kinh vit
25mm, ty 18 chiéu dai véi dudng kinh 25 va c6 bdn ving gia nhiét. Trir khi dugc md ta
khéc, tbe d0 quay vit 1a 50 vong véi mdi phut. Nhiét dd néng chay & cubi may ép dun
duoc ghi va duoc liét ké 1am nhiét d§ tham chibu & vi du duéi day. Thiét b thbi néng
chay c6 voi phun véi 35 15 v6i mdi inch vudng, mdi 18 ¢ dudng kinh 1a 0,35 mm. Trur
khi dugc md ta khéc, thé tich khong khi 12 360 m?/gid. Khoang céch tir bang chuyén dén
khu6n 14 250 mm. Khuén c6 chidu réng 12 200 mm. Dinh lugng cla vai khong dét 1a 20

g/m?, trir khi dugc mo ta khac.

Polyme dugc st dung cho thir nghiém 1a polypropylen homopolyme véi tbc do
dong néng chay (MFR) 1a 25,0 g/10min (230°C, 2,16 kg) va ty trong 1a 0,9 g/em3. N6
1a cép duoc 1am én dinh v6i 0,05% chét chéng oxy héa phenol, 0,1% phosphit va 0,025%

khoi luong canxi stearat.

Tbc dd dong néng chay duge do theo ISO 1133 (230°C, 2,16 kg). Phép do dugc
thuc hién trén vai khong dét ma dugc c4t thanh méanh nho. Tdc dd dong nong chay la
tham sb quyét dinh cho quy trinh thdi nong chay. Cén tdc d6 dong néng chay du cao dé

¢6 thé san xuét vai khong dét chét luong tdt.

Ap suit thiy tinh (cot nudc) va kha néng thAm khi 1a thong s6 tng dung ma dé

xac dinh chét lugng cua vai khong dét dugc san xuat.

Ap suét thiy tinh do ap suét can thiét dé tac dung luc 1én giot nudc thong qua vai
dugc gilt cang. N6 la phép do dd bén cua vai khong dét véi su thAm thiu cia nuée. Phép
do duge thuc hién theo WSP (World Strategic Partner) 80.6 (2005). Thir nghiém duoc
thuc hién v6i du thir nghiém 1a 100 cm? & tbc do ting ap suét nude 1a 10 £ 0,5 cm
H,0O/min. Két qua duge néu dudi dang chiéu cao cdt nuée hodc ap suét thiy tinh, hodc

cot &p thiy tinh theo mm, khi giot thir ba nhd qua vai khong dét. Cot ap thiy tinh cao la
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dAu hiéu ctia chit luong t6t ctia vai khong dét vino co thé gifr dong chét 1ong thong qua

vai khong dét va do d6 hoat dong dudi dang bd loc hidu qua.

Kha ning thdm khi dugc do theo WSP (World Strategic Partner) 70.1 (2005). Su
chénh 1éch 4p suét 12 200 Pa va kich ¢c& mau 20 cm?. Két qua duge néu theo I/m?¥s, vi
vay no6 xac dinh thé tich khong khi chay vudng goc thong qua phan khong dét cua bé
mit 13 1 m? v6i mdi gidy. Khé ning thdm qu4 cao 12 dAu hiéu cta vai khong dét v4i phan
bb duodng kinh soi khong ddng nhét, sao cho vi trf ciia vai khong dét dugc dong goi vdi
soi trong khi cac vi tri khac hé hon nhidu. Két qua 13, vai khong dét vdi soi khong dong
nhét nay c6 kha ning thdm cao, vi ving s¢i roi dé chit 1ong dé dang chay qua, va do d6
chiing 12 bd loc khong hiéu qua. Véi Iy do nay, vai khong dét c6 kha nang thdm thap

thuong duge vu tién.
Tru khi duwgc mé ta khac, ty 1€ phén tram duoc néu l1a theo % khéi luong.

Bang 10 (xtt Iy & 270°C)

Vidu | Cong thirc | Nong do | Ap  suit Kha ning | MFR ¢
(nong dd trong | trong  nudc thiy tinh & | thAim khi & | 230°C,
polyme dugc | cai [% khdi | giot thir 3 20cm?, 200Pa | 2,16 kg

thtr nghiém) lugng] [mm] [/m?%/s] [g/10min]
El 0,25% PER 5% 98 4546 433
E2 0,4% PER 5% 107 4126 521

E3 0,2% PER +
0,015% NORI1 | 5% resp.
+ 0,005% | 1,1%

BOO

280 2198 803

Két qua & bang 10 thé hién chit luong vuot trdi cua vai khong dét chira hdn hop
ctia PER va NOR va BOO, v& ¢t nudc (cot ap thiy tinh), khé néng thAm khi hodc toc
do dong nong chay. Hon hop san pham tao ra dac tinh vuot trdi hon véi PER duogc st
dung mo6t minh méc du PER dugc st dung & néng dd cao hon nhiéu. Ngay ca st dung
ndéng d6 PER nhén doi so véi ndng dd PER cia hdn hop bac ba khong cho phép dé thu
duge dic tinh dat dugc bang hdn hop béc ba.

Bang 11 (xt 1y 6 250°C)
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Vi Cong thirc | Chét tai trong | Ap suét Kha nang | MFR &
du (nong do trong | nude cai [% | thiy tinh ¢ | thdm khi & | 230°C,

polyme  dugc | khoi lugng] giot the 3 | 20cm? 200Pa | 2,16 kg

thir nghiém) [mm] [/m?/s] [g/10min]
E4 0,25% PER 5% 122 3956 470
E5 0,2% PER + 504 res

0,015% NORI | 1"y, P-1363 1748 828

+0,005% BOO | >

Két qua & bang 11 thé hién chét luong vuot trdi cla vai khong dét, vé cot nudce

(cot ap thuy tinh), kha ndng tham khi hodc tdc dd dong néng chay, thu duge bang hdn
hop bac ba cia PER + NORI1 + BOO. Hdn hgp nay tao ra dic tinh vuot trdi hon PER

duoc st dung mot minh, mdc di PER dugc st dung G 0,25%, néng dd vuot trdi vai mot

trong hdn hop béc ba (twong duong v6i 0,22%).

(F) Vi du tmg dung F1 dén F7: D& x4c dinh téc d6 dong nong chay (MFR)

St dung chét lam ting cudng (BOO) két hop vgi NOR1 va/hodc peroxit

Nguyén liéu thd dugc st dung:
Polyme: Bt PP: HA10XT (MFR 12 3,5 g/10 min) (230°C, 2,16 kg)

Su én dinh bazo: 1000ppm pentaerythritol tetrakis[3-[3,5 -di-tert-butyl-4-hydrox-

yphenyl]propionat (Irganox 1010) + 500ppm Canxi Stearat DW

Peroxit: 2,5-Dimetyl-2,5-bis(tert.-butyl-peroxy) hexan (PER)
Chét phu gia cracking giam do nhét 1: NORI

Chét phu gia cracking giam do nhét 2: 1-Octadecanthiol (ODT)
Quy trinh thtr nghiém:

Diéu ché hdn hop trong may trdn tdc dd cao Mixaco Lab CM 12
(Mixaco Maschinenbau (D)

(bd sung peroxit va Hydroxylamin este qua viéc dinh liéu trong dung dich véi

Isopropanol)
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San xuit hop chit & 240°C trong may ép dun vit doi Collin 25/42D
(dung dich Collin Lab & Pilot GmbH (D))

Phép do MFR & 230°C véi

(Gottfert Werkstoff Priifmaschinen GmbH (D))

Bang 12 (gia tri MFR [g/10 min] (230°C/2,16 kg) sau khi tron

2,16 kg trong Gottfert MI Robo

Ex. MFR (230° C/2,16 | Téng ndng dd | Delta MFR
kg) - g/10min % vl tham
chiéu
(MFR 3.5)
(230°C/2,16
kg) - g/10
min
F1 {0,003% BOO 8,8 0,003 5,3
F2 10,013% NOR1 11,0 0,013 7,5
F3 | 0,06% PER 42,0 0,06 38.5
F4 | BOO+NORI+PER dugc do 59,1 0,073 55,6
0,057% PER
0,003% BOO
0,013% NORI
F5 | Delta duoc tinh toan 51,3
BOO+NORI1+PER
F6 | 0,06% PER 49,2 0,073 45,7
0,013% NORI1
F7 | 0,08% PER 58,2 0,08 54,7

Thir nghiém dan dén bang 12 thé hién tbc dd dong néng chay vuot troi clia vai

khong dét thu dugc bing hdn hgp ba thanh phén cua PER + NOR1 + BOO.
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YEU CAU BAO HQ
1. Ché phim chira

(a) hop chét c6 cong thirc (1) hodc (2)

G1 G2 G6
0]
~
—N >R1
X
\ o~
(0]
Gi G, Gs
m
(1),
Gy G’ Gg'
e oy
Xl
\
O 1 1
Gs" G, Gs )
2),

trong do

mdi G1, Ga, G3 va Ga doc 14p 1a Cy-Caalkyl khac, hodc Gi va Gz cung nhau hoac

Gs va Gy cing nhau 1a pentametylen;

mdi G1°, G2’, G3> va G4” doc l1ap 1a Ci-Caalkyl khac, hodc G1* va G2’ cung nhau

hodc G3° va G4” cing nhau 1a pentametylen;
mdi Gs, Ge, Gs* va G¢* doc 1ap 1a hydro khac hodc Ci-Csalkyl; va

mdi X va X* ddc 1ap 1a hydro khéac, Ci-Cisalkyl, C»-Cisalkenyl, -O-Cy-Cisal-
kyl, -NH-C;-Cisalkyl, -N(Ci-Csalkyl)2, phenyl, phenoxy hodc -NH-phenyl,

m 1a 1 hoac 2, va

khi m 14 1, Ry 1a C2-Csalkylen hodc C2-Cshydroxyalkylen hodc Cs-Csgacyloxy-

alkylen, hodc,
khi m 1a 2, Ry 1a (-CH2)2C(CHz-)2, va

Ry’ 1a hydro, C1-Csalkyl, C1-Cshydroxyalkyl hogc nhom c6 cobng thirc -(C=0)-
C1-Caoalkyl, hodc

-O-Ry’ cling v6i nhém -CH- lién két ching 1a nhém —(C=0)-,
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(b) hop chét c6 cong thire (3)

A

L

trong do

n ),

A duoc dua trén isoxyanat hitu co, trong d6 (cac) gbc -S-R dugc dua vao bang

phan ing v4i nhém isoxyanat,
R 13 Cz-Capalkyl ma tuy y duoc thé va/hodc duoc ngit quing, va
n bang hodc 16n hon 1, va
(c) chat nén polyme.
2. Ché phim theo diém 1, trong d6 thanh phan (a) 1a hop chét ¢6 cong thuc (1).

3. Ché pham theo diém 2, trong d6 thanh phan (a) 1 hop chét ¢6 cong thuc (1), n1a 1
va Ry 1a Cs-Cseacyloxyalkylen.

4. Ché pham theo diém 1, trong d6 thanh phan (a) 12 hop chét c6 cong thic (5)

@)

o\

% C,4C,alky!

(5).

5. Ché pham theo diém bét ky trong 36 cac didm tur 1 dén 4, trong d6 A dugce dua trén
isoxyanat hitu co, 1a xyclohexyl diisoxyanat, metylenbis(xyclohexyl) diisoxyanat, iso-
phoron diisoxyanat, phenyl diisoxyanat, diphenylmetan diisoxyanat hodc naphtyl
diisoxyanat mdi hop chét khong duge thé hodc duoc thé bang Ci-Caalkyl hodc di(Ci-
Csalkyl)amino, hogc 12 C4-Caoalkyl diisoxyanat, hodc san phim oligome hodc polyme

thu duoc bang phan (g cua diisoxyanat & trén voi chinh ching va/hodc v6i polyol.
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6. Ché phim theo diém bét ky trong sb cac diém tir 1 dén 5, trong d6 A dugc dua trén
isoxyanat hitu co, 1a phenyl diisoxyanat, diphenylmetan diisoxyanat hodc naphtyl
diisoxyanat mdi hop chét khong dugc thé hoic duoc thé bang C1-Caalkyl hodc di(Ci-
Csalkyl)amino, hodc san phdm oligome hoic polyme thu dugc bang phan tng cla
diisoxyanat & trén v6i chinh chiing va/hodc v6i polyol.

7. Ché phdm theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 A duge dua trén
isoxyanat hitu co, 1a phenyl diisoxyanat ma khong dugc thé hodc duoc thé bang Ci-
Casalkyl, hodc san pham oligome hogc polyme thu dugc bing phan g cia diisoxyanat
& trén v6i chinh ching va/hodc véi polyol.

8. Ché phim theo diém bat ky trong sb cac didm tir 5 dén 7, trong d6 polyol 1a Ci-
Cjoalkanol chira hai hodc nhiéu nhém hydroxy, hodc poly-Cz-Croalkylen glycol.

9. Ché phdm theo diém bat k¥ trong sb cac diém tir 1 dén 8, trong d6 R 1& C2-Cyoalkyl
ma khong duoc ngét quing hodc dugc ngit quing bang -O-, -NH-, -S- va/hodc nhém
cacbonyl.

10. Ché pham theo diém bt ky trong sb céc diém tir 1 dén 9, trong d6 R 12 Cs-Caoalkyl
ma khong duoc ngét quang hodc duge ngit quang bang -O- va/hodc nhom cacbonyl.
11. Ché phdm theo diém bat ky trong sb céc diém tir 1 dén 10, trong d6 chét nén polyme
1a polyme déo nhiét, t6t hon 12 polyolefin.

12. Ché phém theo diém bat ky trong s cac diém tir 1 dén 11, trong d6 chat nén polyme
1 polyolefin dugc chon tir nhém gbm polyetylen ty trong thap mach thang, polyetylen
ty trong thép, polyetylen ty trong trung binh, polyetylen ty trong cao, polyetylen copol-
yme va polypropylen homopolyme va polypropylen copolyme.

13. Ché pham theo diém bét ky trong sd céc diém tir 1 dén 12 con chua it nhit mot
peroxit.

14. Soi chira ché phém nhu dugce dinh nghia & diém 1.

15. Vai khong dét duoc didu ché bang cach st dung soi theo diém 14.

16. Ché pham chira hop chét c6 cong thitc (1) hodc (2) cung véi hop chét c6 cong thirc
(3), mdi hop chat nhu dugc dinh nghia ¢ diém 1.

17. Hop chét c6 cong thie
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(0] N (0]
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CHs
(0] NH
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R H CHs

trong d6 R nhu dugc dinh nghia ¢ diém 1.

(14)
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