(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o comnsemoemeroe 0 MMM
CUC SO HUU TRi TUE
1-0025229

(517  CO7D 401/14 (13) B
(21) 1-2016-00821 (22) 13/10/2014
(86) PCT/EP2014/071854 13/10/2014 (87) WO2015/055563 23/04/2015
(30) 13189048.5 17/10/2013 EP
(45) 25/08/2020 389 (43) 25/07/2016 340A

(73) BASF SE (DE)
67056 Ludwigshafen, Germany

(72) SCHLETH, Cornelia (DE); SCHULZ, Liane (DE); ROTZINGER, Bruno (CH);
LUDOLPH, Bjorn (DE); VITALI, Manuele (IT).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT AMIN BI AN NGU KHONG GIAN, CHE PHAM CHUA HQP CHAT
NAY VA PHUONG PHAP PIEU CHE HOP CHAT NAY
(57) Sang ché dé cap dén hop chat ¢ cong thic (I):
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trong do:

R, va R, ddc 1ap voi nhau 1a hydro, C,-Cyalkyl, -O-, -OH, -CH,CN, C;-C,galkoxy, C,-
C,salkoxy dugc thé bé‘mg -OH; Cs-Cypxycloalkoxy, Cs;-Cgalkenyl, C;-Cgalkenyloxy, C;-
Cyphenylalkyl khong duoc thé hodc duoc thé & phenyl bang 1, 2 hodc 3 C;-Calkyl; hodc
C,-Cgaxyl; va

Rj3 va R4 doc 1ap véi nhau 1a C,-Cpralkyl hoac nhém c6 cong thuc (1a):

HaG CHs

N—Ro (Ta)
HsC CHs
trong d6 R, c6 nghia cua R, hodc R,. Sang ché con dé cap dén ché pham chira hop chat
nay va phuong phéap diéu ché hop chat nay.
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Linh vwc k¥ thuat dwge dé cap

Sang ché @ cap dén cac hop chit amin bi 4n ngtt khong gian, chét liéu hitu co
duge 1am dn dinh bang céc hop chit amin bi 4n ngit khong gian chéng lai sy phan hity
do 4nh sang, nhiét hodc qua trinh oxy hoa, cac hop chit amin bi 4n ngit khong gian
duoc st dung 1am chét 1am 6n dinh va phuong phap didu ché cac hop chét amin bj an

ngit khong gian nay.
Tinh trang ky thuat cia sang ché

Céc hop chat amin bj 4n ngit khong gian da dugc mo ta, vi dy, trong cong bd yéu
chu clp patent chau Au sé EP-A-107615, EP-A-227640, EP-A-357223, cong bd yéu
cAu cap patent My s6 US-A-5244948 va US-A-5268401.

Ban chit ky thuit ciia sang ché

Muc dich ctia séng ché nham tim ra cic hgp chat amin bi 4n ngit khong gian, chat
liéu hitu co dugc 1am 6n dinh bing cac hgp chat amin bi 4n ngit khong gian c6 kha

ning chdng lai sy phan hity do 4nh séng, nhiét hodc qua trinh oxy hoa.

Cu thé 13, sang ché @& cap dén hop chét c6 cong thic (1):

H3C  CHs
Flia
Ri—N NN N )}
| |
HsC CHg NYN M
N—Ry

”“’C>ﬁj< o

HC™ N CHg
Ry

trong do:
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R; va Ry ddc 14p v6i nhau 1a hydro, Ci-Cpalkyl, -O,, -OH, -CH:CN, Ci-
Cisalkoxy, Ca2-Cigalkoxy dugc thé bang -OH; Cs-Ciaxycloalkoxy, Cs-Cesalkenyl, Cs-
Cealkenyloxy, C7-Cophenylalkyl khong duoc thé hodc dugc thé & phenyl bing 1, 2
hoic 3 Ci-Csalkyl; hodc Ci-Csaxyl; va

R3 va R4 ddc 14p v6i nhau 12 C1—Caralkyl hodc nhém cé cong thirc (Ia):
HzC CH3

N—Re (Ta)

H3C CH3

trong d6 Ro c¢6 nghia cua Ry hodc Ra.
MO ta chi tiét sang ché

Céc vi du v& alkyl c6 dén 22 nguyén tir cacbon 1a metyl, etyl, propyl, isopropyl,
n-butyl, sec-butyl, isobutyl, tert-butyl, 2-etylbutyl, n-pentyl, isopentyl, 1-metylpentyl,
1,3-dimetylbutyl, n-hexyl, 1-metylhexyl, n-heptyl, isoheptyl, 1,1,3,3-tetrametylbutyl,
1-metylheptyl, 3-metylheptyl, n-oétyl, 2-etylhexyl, 1,1,3-trimetylhexyl, 1,1,3,3-
tetrametylpentyl, nonyl, dexyl, undexyl, 1-metylundexyl, dodexyl, 1,1,3,3,5,5-
hexametylhexyl, tridexyl, tetradexyl, pentadexyl, hexadexyl, heptadexyl, octadexyl va
eicosyl. Puoc uu tién 1a Ci-Csalkyl. R1 va Rz vu tién 1a metyl va R3 va Ry vu tién la n-

butyl.

Céc vi du vé alkoxy c6 dén 18 nguyén tr cacbon 12 metoxy, etoxy, propoxy,
isopropoxy, butoxy, isobutoxy, pentoxy, isopentoxy, hexoxy, heptoxy, octoxy,
dexyloxy, dodexyloxy, tetradexyloxy, hexadexyloxy va octadexyloxy. Ro, R1 va R»

dugc vu tién 13 metoxy, etoxy, propoxy, octoxy hodc undexyloxy.
Céc vi du vé& Cs-Csalkenyloxy 1a 1-propenyloxy va 2-propenyloxy.

Vi du vé C»-Cisalkoxy dugc thé bang —OH la 2-hydroxyetyloxy.
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Céac vi du vé& Cs-Craxycloalkoxy 13 xyclopentoxy, xyclohexoxy, xycloheptoxy,
xyclooctoxy, xyclodexyloxy va xyclododexyloxy. Cs-Csxycloalkoxy, ddc biét la

xyclopentoxy va xyclohexoxy, 1a dugc wu tién.
Céc vi du v& C7-Cophenylalkyl 13 benzyl va 2-phenyletyl.

Céac vi du vé C7-Cophenylalkyl ma dugc thé & gbc phenyl bang 1, 2 hodc 3 Ci-
Caalkyl 12 metylbenzyl, dimetylbenzyl, trimetylbenzyl hodc tert-butylbenzyl.

Céac vi du vé& C3-Cealkenyl 12 alyl, 2-metalyl, butenyl, pentenyl va hexenyl. Alyl

13 dugc wu tién. Tot hon, néu nguyén tir cacbon & vi tri 1 1a bdo hoa.

Cac vi du v& Ci1-Csaxyl 1a formyl, axetyl, propionyl, butyryl, pentanoyl,
hexanoyl, heptanoyl, octanoyl, acryloyl, metacryloyl va benzoyl. Ci-Csalkanoyl, Cs-

Csalkenoyl va benzoyl 1a dugc wu tién. Axetyl va acryloyl la duge vu tién dac biét.

Hop chét c6 cong thirc (I), trong d6 Ry va Ra doc 14p v6i nhau 1a hydro, Ci-
Csalkyl, Ci-Cisalkoxy hodc xyclohexyloxy va Rs va Rs doc lap véi nhau 1a Ci-Cealkyl

la duoc uu tién.
Tt hon, néu hop chét c6 cong thire (1) 12 hop chét c6 cong thirc (A):

H3C CHs
C4Hg-n

N N N
YTD (A)
Na. _N

N—C4H9-n

H3C—N

H3C CH3

HsC CHs
HsC N CHs

CHy
Céc hop chét c6 cong thirc (I) c6 thé dugc didu ché theo cac phurong phap tuong

tu v6i cac phuong phép da biét, vi du, bang cach cho hop chét c6 cong thire (I1):
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Ta
R+—N N /N Cl
N N ()

phan mg véi pyrolidin trong dung méi hiru co, tlly y véi sw ¢6 mit cia bazo hitu co

hoac vo co.

Theo phuong an dugc vu tién, thi cho hop chét c6 cong thirc (IT) phan tng voi, vi
du, tir 0,8 dn 5 duong luong pyrolidin trong dung mdi hitu co, vi du, toluen, xylen,
clobenzen, nitrobenzen, mesitylen, etylbenzen, rugu nhu metanol, etanol, n-propanol,
i-propanol, n-butanol, t-butanol; N-metyl-2-pyrolidon, dimetylformamit, 1,4-dioxan,
este hoic pyrolidin; c6 hodc khodng c6 nudce, v6i sy ¢6 mit cua, vi du, 0 dén 10 duong
luong hydroxit kim loai kiém nhu LiOH, NaOH, KOH; cacbonat hodc hydro cacbonat
nhu NaHCO3, Na,CO3, KoCOs; bazo rin, zeolit, nhua trao dbi ion, bazo trén co s&
amin hoic bazo hitu co. Nong d6 cuia hop chét c6 cong thirc (IT) trong dung mdi hitu
co uu tién 13 0,1-3 mol. Phan tng dugc thyc hién, vi du, dudi ap suét khi quyén hodc
ap suét cao dén 6MPa (60 ba (6.10°kPa)). Nhiét dd nam trong khoang, vi du, tr 30°C
dén 180°C phu thudc vao thdi gian phan tng, vi du, nam trong khoang tlr 2 gio dén 24

gio.

Hop chét ban ddu c6 cong thirc (II) c6 thé dugc didu ché theo cac phuong phép
tuong tu vaGi cac phuong phap da biét, vi du, nhu duge mo ta trong US-A-5,268,401.

Céc vi du v& chét liéu hitu co c6 thé dugc lam én dinh bang hop chit c6 cong

thire (1) 1a:

1. Cac polyme ciia cdc monoolefin va cic diolefin, vi du, polypropylen, polyiso-
butylen, polybut-1-en, poly-4-metylpent-1-en, polyvinylxyclohexan, polyisopren hodc
polybutadien, ciing nhu cac polyme cua cac xycloolefin, vi dy, xyclopenten hodc

norbornen, polyetylen (tuy y, ¢6 thé duogc lién két ngang), vi du, polyetylen ty trong
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cao (HDPE), polyetylen khéi lugng phan tir cao va ty trong cao (HDPE-HMW),
polyetylen khdi lwgng phan ti si€u cao va ty trong cao (HDPE-UHMW), polyetylen ty
trong trung binh (MDPE), polyetylen ty trong thip (LDPE), polyetylen ty trong thip
mach thing (LLDPE), (VLDPE) va (ULDPE).

Céc polyolefin, tirc 13 cc polyme cua cac monoolefin dugc néu lam vi du, 6
doan trén day, uu tién 1a polyetylen va polypropylen, co thé dugc didu ché bing cic

phuong phap khéc, va déc biét 1a bang phuong phéap dudi day:
a) polyme héa gbc (thuong dudi ap suit cao va & nhiét d6 cao).

b) polyme héa xuc tac, s dung chét xtic tdc ma thuong chira mot hodc nhiéu
hon mdt kim loai cdc nhom IVb, Vb, VIb hodc VIII cua Bang tudn hoan céc nguyén tb
hoéa hoc. Céac kim loai nay thudng c6 mot hodc nhiéu hon mot phéi t, thudng 1a cac
oxit, cac halogenua, céac alcolat, cac este, cac ete, cac amin, cac alkyl, cac alkenyl
va/hodc cac aryl ma co thé duge phdi tri T hodc 6. Cac phuc chit kim loai nay c6 thé &
dang tu do hodc dugc gén 1én c4c chit nén, thuong 13 1én magie clorua hoat hoa,
titan(IIT) clorua, nhém oxit hodc silicon oxit. Cac chét xtc tac nay co thé tan hodc
khong tan trong mdi trudng polyme héa. C thé str dung cac chét xtc tac trong qua
trinh polyme héa hodc ¢6 thé dung thém céc chit hoat hoéa, thuong 1a cac alkyl kim
loai, cac hydrua kim loai, c4c alkyl halogenua kim loai, cac oxit alkyl kim loai hodc
cac alkyloxan kim loai, cac kim loai nay la cac nguyén td thudc cac nhém Ia, Ila
va/hoic Illa cia Bang tuan hoan céc nguyén t5 hoa hoc. Céc chit hoat héa c6 thé dugc
cai bién d& dang bang cic nhom este, ete, amin hodc silyl ete khac. Cac hé chét xuc tac
nay thuong dwoc goi 1a Phillips, Standard Oil Indiana, Ziegler (-Natta), TNZ

(DuPont), metaloxen hodc chét xuc tac ddng nhét vi tri (SSC).

2. Cac hén hop cua cac polyme duoc dé cap & muc 1), vi dy, céc hdn hop cula
polypropylen véi polyisobutylen, polypropylen v6i polyetylen (vi du, PP/HDPE,
PP/LDPE) va cac hdn hop cta cac loai polyetylen khac nhau (vi du, LDPE/HDPE).

3. Céc copolyme cuia cdc monoolefin va cac diolefin véi nhau hodc v4i monome vinyl,
vi du, cac copolyme etylen/propylen, polyetylen ty trong thap mach thang (LLDPE) va
cac hdn hop cua ching vé6i polyetylen ty trong thdp (LDPE), cdc copolyme
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propylen/but-1-en, cac copolyme propylen/isobutylen, cac copolyme etylen/but-1-en,
cac copolyme etylen/hexen, cac copolyme etylen/metylpenten, cdc copolyme
etylen/hepten, cac copolyme etylen/octen, cac copolyme etylen/vinylxyclohexan, cac
copolyme etylen/xycloolefin (vi du, etylen/norbornen nhu COC), cic copolyme
etylen/1-olefin, trong d6 1-olefin dugc tao tai chd; cac copolyme propylen/butadien,
cac copolyme isobutylen/isopren, cac copolyme etylen/vinylxyclohexen, cac copolyme
etylen/alkyl acrylat, cac copolyme etylen/alkyl metacrylat, cac copolyme etylen/vinyl
axetat hodc cac copolyme etylen/axit acrylic va cac mudi cta chiing (cic ionome) ciing
nhu céc trime cua etylen véi propylen va dien nhu hexadien, dixyclopentadien hodc
etyliden-norbornen; va céc hdn hop cia cac copolyme nay véi nhau va véi cac polyme
duoc néu & muc 1) trén day, vi du, cac copolyme polypropylen/etylen-propylen, cac
copolyme LDPE/etylen-vinyl aetat (EVA), cic copolyme LDPE/etylen-axit acrylic
(EAA), LLDPE/EVA, LLDPE/EAA va cac copolyme polyalkylen/cacbon monoxit
ngu nhién hodc xen k& va cdc hdn hgp cua chung vdi cic polyme khéc, vi dy,

polyamit.

4. Cac nhya hydrocacbon (vi du, Cs-Co) gbm ca cac nhua cai bién duoc hydro hoa tir

chung (vi du, céc chét ting dinh) va cac hdn hop cuia polyalkylen va tinh bot.

Céc polyme ddng nhit va cic copolyme tir 1.) - 4.) ¢6 thé c6 cAu tric 1ap thé bat
ky, gdbm ca syndiotactic, isotactic, ban isotactic hodc atactic; trong d6 céc polyme

atactic 12 dugc vu tién. Gdm ca cac polyme 1ap thé khéi.
5. Polystyren, poly(p-metylstyren), poly(o-metylstyren).

6. Cac polyme ddng nhét va cac copolyme tlir c&c monome vinyl thom gbm ca styren,
a-metylstyren, tit ca céc chét ddng phan ctia vinyl toluen, dic biét 13 p-vinyltoluen, tht
c& cac chit ddng phén cua etyl styren, propyl styren, vinyl biphenyl, vinyl naphtalen,
va vinyl antraxen, va cdc hdn hgp cta ching. Cac polyme ddng nhit va cac copolyme
c6 thé c6 clu tric 1ap thé bét ky, gém ca syndiotactic, isotactic, ban isotactic hoac

atactic; trong d6 cac polyme atactic 1a duoc uvu tién. Gdm ca cac polyme 1ap thé khéi.

6a. Cac copolyme gdom ca cidc monome vinyl thom dugc dé cdp trén déy va cac

comonome dugc chon tir etylen, propylen, dien, nitril, axit, anhydrit maleic, maleimit,
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vinyl axetat va vinyl clorua hoic cac dan xuit acrylic va cac hdn hop cia ching, vi du,
styren/butadien, styren/acrylonitril, styren/etylen (cac copolyme), styren/alkyl
metacrylat,  styren/butadien/alkyl acrylat, styren/butadien/alkyl  metacrylat,
styren/anhydrit maleic, styren/acrylonitril/metyl acrylat; cac hdn hop c6 do bén va dap
cao clia cac copolyme styren va mdt polyme khéc, vi du, polyacrylat, polyme dien
hoic trime etylen/propylen/dien; va cac copolyme khéi coa styren nhu
styren/butadien/styren, ~ styren/isopren/styren,  styren/etylen/butylen/styren  hodc
styren/etylen/propylen/styren.

6b. Cac polyme thom dugc hydro héa thu dwogc tir qué trinh hydro hoéa céc polyme
duoc néu & muc 6.), dic biét 1a ca polyxyclohexyletylen (PCHE) dugc didu ché bang
cach hydro héa polystyren atactic, thudng goi 14 polyvinylxyclohexan (PVCH).

6¢. Céac polyme thom dugc hydro héa thu duge tir qua trinh hydro héa cac polyme

duge néu & muc 6a.).

Céc polyme ddng nhét va cac copolyme c6 thé c6 cAu tric 14p thé bét ky, gbm ca
syndiotactic, isotactic, ban isotactic hodc atactic; trong d6 cac polyme atactic 1a dugc

wu tién. GOm cé cac polyme lap thé khéi.

7. Céc copolyme ghép ctia monome vinyl thom nhu styren hodc o-metylstyren, vi du,
styren trén polybutadien, styren trén copolyme polybutadien-styren hodc polybutadien-
acrylonitril; styren va acrylonitril (hodc metacrylonitril) trén polybutadien; styren,
acrylonitril va metyl metacrylat trén polybutadien; styren va anhydrit maleic trén
polybutadien; styren, acrylonitril va anhydrit maleic hodc maleimit trén polybutadien;
styren va maleimit trén polybutadien; styren va alkyl acrylat hodc metacrylat trén
polybutadien; styren va trime acrylonitril trén etylen/propylen/dien; styren va
acrylonitril trén polyalkyl acrylat hodc polyalkyl metacrylat, styren va acrylonitril trén
copolyme acrylat/butadien, cling nhu cac hdn hop cta chung véi cac copolyme néu &
muc 6), vi du, hdn hop copolyme dugc biét dén 1a cac polyme ABS, MBS, ASA hodc
AES.

8. Céc polyme chira halogen nhu polyclopren, cao su dugc clo hoa, copolyme duoc clo

va brom héa cua isobutylen-isopren (cao su halobutyl), polyetylen dugc clo hoa hodc
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sulfoclo hoa, cac copolyme cuia etylen va etylen dugc clo hoéa, cac copolyme va cac
polyme ddng nhét epiclohydrin, dic biét 1a cac polyme cia cic hop chét vinyl chta
halogen, vi du, polyvinyl clorua, polyvinyliden clorua, polyvinyl florua, polyvinyliden
florua, ciing nhu cac copolyme cta ching nhu cac copolyme vinyl clorua/vinyliden

clorua, vinyl clorua/vinyl axetat hodc vinyliden clorua/vinyl axetat.

9. Cac polyme tir cac axit khong bdo hoa vi tri a, p va cac dan xuét cia chung nhu
polyacrylat va polymetacrylat; polymetyl —metacrylat, polyacrylamit  va

polyacrylonitril, dugc cai bién vé do bén va dép bing butyl acrylat.

10. Céc copolyme ctia cac monome dugc néu & muc 9) véi nhau hodc voi cac monome
khong bido hoa khac, vi du, cac copolyme acrylonitril/butadien, cac copolyme
acrylonitril/alkyl acrylat, cdc copolyme acrylonitril/alkoxyalkyl acrylat hodc

acrylonitril/vinyl halogenua hodc céc trime acrylonitril/ alkyl metacrylat/butadien.

11. Cac polyme tir cac amit va ruou khong bdo hoa hodc cac din xuét axyl hodc cac
axetal cia chung, vi du, ruou polyvinylic, polyvinyl axetat, polyvinyl stearat,
polyvinyl benzoat, polyvinyl maleat, polyvinyl butyral, polyalyl phtalat hodc polyalyl
melamin; ciing nhu cic copolyme cta ching véi cac olefin dugc néu 6 muc 1) trén

day.

12. Céc polyme ddng nhét va cic copolyme cua cac ete vong nhu polyalkylen glycol,
polyetylen oxit, polypropylen oxit hodc cdc copolyme cua ching véi cac ete

bisglyxidyl.

13. Céc polyaxetal nhu polyoxymetylen va céc polyoxymetylen ma chira etylen oxit
lam comonome; cac polyaxetal dugc cai bién bang polyuretan, acrylat hodic MBS déo
nhiét.

14. Polyphenylen oxit va sulfua, va cac hdn hop clia polyphenylen oxit v&i polyme

styren hodc polyamit.

15. Céc polyuretan tir mdt mat 1a polyeste, polybutadien hodc polyete ddu cudi
hydroxyl va mit khéac 1a polyisoxyanat thom hodc béo, cling nhu c4c tién chit cua

ching.
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16. Cac polyamit va copolyamit tir diamin va axit dicarboxylic va/hodc tur axit
aminocarboxylic ho#ic céc lactam twong {mg, vi du, polyamit 4, polyamit 6, polyamit
6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamit 11, polyamit 12, polyamit thom tlr m-xylen
diamin va axit adipic; cac polyamit dugc diéu ché tir hexametylendiamin va axit
isophthalic hodc/va terephthalic va cé bd sung hoic khong bd sung elastome 1am chit
cai bién, vi dy, poly-2,4,4,-trimetylhexametylen terephtalamit hodc poly-m-phenylen
isophtalamit; va ca cac copolyme khéi ctia polyamit néu trén véi cac polyolefin, cac
copolyme olefin, cac ionome hodc cac elastome ghép hodc dugce tao lién két hoa hoc;
hodc v&i cac polyete, vi du, véi polyetylen glycol, polypropylen glycol hodc
polytetrametylen glycol; cling nhu céc polyamit hodc copolyamit dugc cai bién bang
EPDM hodc ABS; va cic polyamit dugc ngung tu trong qua trinh xir Iy (cdc hé
polyamit RIM).

17. Polyure, polyimit, polyamit-imit, polyeteimit, polyesteimit, polyhydantoin va

polybenzimidazol.

18. Céac polyeste tir cic axit dicarboxylic va rugu da chirc va/hodc tur cac axit
hydroxycarboxylic hogc cac lacton hodc lactit twong tmg, vi dy, polyetylen terephtalat,
polybutylen terephtalat, poly-1,4-dimetylolxyclohexan terephtalat, polyalkylen
naphtalat va polyhydroxybenzoat ciing nhu copolyete este tir cac polyete dau cudi
hydroxyl, va ca cac polyeste dugc cai bién bing polycacbonat hoic MBS. Céc
copolyeste co thé gbm, vi du, - nhung khong chi giéi han & - cac copolyme
polybutylensuxinat/terephtalat, polybutylenadipat/terephtalat, polytetrametylenadipat/-
terephtalat, polybutylensuxinat/adipat, polybutylensuxinat/cacbonat, poly-3-hydroxy-
butyrat/octanoat, trime poly-3-hydroxybutyrat/hexanoat/decanoat. Ngoai ra, cac
polyeste béo co thé gdm, vi du, - nhung khong chi giéi han & - nhom hop chét
poly(hydroxyalkanoat), ~dac biét 1a poly(propiolacton), poly(butyrolacton),
poly(pivalolacton), poly(valerolacton) va poly(caprolacton), polyetylensuxinat,
polypropylensuxinat, polybutylensuxinat, polyhexametylensuxinat, polyetylenadipat,
polypropylenadipat, polybutylenadipat, polyhexametylenadipat, polyetylenoxalat,
polypropylenoxalat, polybutylenoxalat, polyhexametylenoxalat, polyetylensebacat,
polypropylensebacat, polybutylensebacat va axit polylactic (PLA) ciing nhu cac

-10-
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polyeste twong ung dugc cai bién bang polycacbonat hoic MBS. Thuat ngir “axit
polylactic (PLA)” dugc dung dé chi polyme ddng nhét caa, tdt hon 13, poly-L-lactit va
hop kim hozc hdn hop bét ky ctia n6 véi cac polyme khac; co-polyme ciia axit lactic
hoic lactit v6i cac monome khac, nhu hydroxy-axit carboxylic, vi du, axit glycolic,
axit 3-hydroxy-butyric, axit 4-hydroxy-butyric, axit 4-hydroxy-valeric, axit 5-hydroxy-
valeric, axit 6-hydroxy-caproic va cac hop chét vong cia chiing; cac thuat ngit “axit
lactic" hoic "lactit” dwgc ding dé chi axit L-lactic, axit D-lactic, cac hdn hop va céc

dime ctia chung, tirc 1a L-lactit, D-lactit, meso-lactit va hdn hop bat ky ciia ching.
19. Céc polycacbonat va polyeste cacbonat.

20. Cac polyketon.

21. Céc polysulfon, polyete sulfon va polyete keton.

22. Céc polyme dugc lién két ngang mot mit duge didu ché tir cac aldehyt va phenol,
mat khac tir ure va melamin, nhu cac nhya phenol/formaldehyt, ure/formaldehyt va

melamin/formaldehyt.
23. Cac nhya alkyt dugc 1am kho va khong dugce lam kho.

24. Céc nhya polyeste khong bdo hoa tir cac copolyeste clia axit dicarboxylic béo hoa
hoic khdng bdo hoa véi cac rugu polyhydric va cac hgp chét vinyl 1am tdc nhan lién

két ngang, va ca cac chat cai bien chira halogen c6 kha nang boc chdy thap clia chung.

25. Céac nhua acrylic lién két ngang dugc duoc diéu ché tur acrylat duoc thé, vi du,

epoxy acrylat, uretan acrylat hodc polyeste acrylat.

26. Cac nhua alkyt, polyeste va acrylat dugc li€n két ngang véi cdc nhya melamin, ure,

isoxyanat, isoxyanurat, polyisoxyanat hodc epoxy.

27. Cac nhua epoxy duogc lién két ngang dugc didu ché tir cac hop chét glyxidyl béo,
vong béo, di vong hogc thom, vi du, cac san phim cua diglyxidyl ete cia bisphenol A
va bisphenol F, ma dugc lién két ngang véi cac chét tang ctng thong thuong nhu

anhydrit hodc amin, ¢ bd sung hodc khong bd sung chét ting thc.
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28. Cac polyme tu nhién nhu xenluloza, cao su, gelatin va cac chit trong dong duge
cai bién héa hoc cta ching, vi du, xenluloza axetat, xenluloza propionat va xenluloza
butyrat, hodc cic xenluloza ete nhu metyl xenluloza; cling nhu cac colophan va cac

dan xuat cua chung.

29. H3n hop clia cac polyme (cdc hdn hop cac polyme) dugc dé cap & trén, vi du,
PP/EPDM, polyamit/EPDM hoidc ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS,
PBTP/ABS, PC/ASA, PC/PBT, PVC/CPE, PVC/acrylat, POM/PUR déo nhiét,
PC/PUR déo nhiét, POM/acrylat, POM/MBS, PPO/HIPS, PPO/PA 6,6 va cac
copolyme, PA/HDPE, PA/PP, PA/PPO, PBT/PC/ABS hoiac PBT/PET/PC.

30. Cac chét lidu hitu co ty nhién hodc tdng hop ma 1 cac hop chit monome tinh khiét
hoic cac hdn hop cua cac hgp chét nay, vi du, dau khoang, m& dong vat va thuc vat,
diu va séap, hoic diu, m& va sap trén co s este tbng hop (vi du, phtalat, adipat,
phosphat hodc trimelitat) va ca cac hdn hop clia céc este tbng hop v6i dau khoang theo
ty 1€ trong luong bét ky, thuong theo ty 1€ dung cho cic ché phim kéo soi, cling nhu

céc thé nhil trong nudc cia cac chat li€u nay.

31. Céc nhil twong nudc cla cao su tyr nhién hodc nhén tao, vi du, latec tu nhién hodc

c4c latec ciia cac copolyme styren dugc carboxyl hoa/butadien.

Pugc uu tién 1a polyolefin, acrylonitril/butadien/styren, polyvinyl clorua,

polymetylmetacrylat, polyamit hodc polyoxymetylen.
Theo phuong an dugc uu tién, chét liéu hitu co 1a elastome déo nhiét.

Céc vi du v& céc elastome déo nhiét 1a cac elastome polyolefin déo nhiét va cac
elastome polystyren déo nhiét loai copolyme khdi. Céc elastome polyolefin déo nhiét
gdm céc nhya polyolefin nhu polypropylen va polyetylen dé dung lam cac doan mach
cirng va cac ché phdm cao su nhu elastome etylen-propylen-dien (EPDM) dung lam
cic doan mach mém. Elastome polystyren déo nhiét loai copolyme khéi gdm
polystyren dé dung l1am c4c doan mach cing va cac polydien nhu polybutadien hodc

polyisopren dé dung lam cac doan mach mém.
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Theo cach khac, hdn hop céc elastome polyolefin va cic elastome polystyren
ciing c6 thé dugc str dung 1am elastome déo nhiét clia sdng ché. Cac phuong phap két
hop cac doan mach mém va cic doan mach cing vao cac elastome déo nhiét co thé
tam chia thanh cac phuong phap tao hdn hgp mot cach don gian, ghép bing cich
copolyme hda, va tao lién két ngang dong. T6 hop cia cac doan mach cua cic
elastome polystyren déo nhiét gbm copolyme khéi styren-butadien-styren (SBS),
copolyme khéi styren-isopren-styren (SIS), copolyme khéi styren-etylen butylen-
styren (SEBS), copolyme khéi styren-etylen propylen-styren (SEPS), polyme dugc
hydro hoa cia copolyme bét ky trong s6 bén copolyme nay, polyme dwgc hydro hoa
ciia SBR ngiu nhién (HSBR), va hdn hop ctia polypropylen va mdt hodc nhiéu polyme

duoc chon tir cac polyme nay. (SBR = cao su styren butadien)

DPuogc uu tién 13 polyolefin déo nhiét, ddc biét 1a polyetylen hodc polypropylen

chtra pha cao su trén co s& etylen va/hodc propylen.

Céc hop chét co6 cong thae (I) co thé dugc str dung theo ty phéan khéc nhau tuy
thudc vao ban chét ctia chat lidu hiru co cin duge lam 6n dinh, vao st dung cudi cliing

va vao viéc c6 mit cac chat phu gia khac.

N6i chung, t6t hon, néu st dung hop chit c6 cong thirc (I) v6i lugng, vi dy, tir
0,01 dén 5% trong lugng, tinh theo trong luong cla chét liéu hitu co, vu tién 1a tir 0,05

dén 2%, dic bidt wu tién 14 tir 0,05 dén 1%.

C6 thé bd sung cic hop chét ¢6 cong thirc (I), vi du, vao cac chét liéu polyme
trudce, trong hodc sau qué trinh polyme hoa hodc tao lién két ngang cho céc chét liéu
néu trén. Ngoai ra, co thé dua chiing vao céc chét liéu polyme & dang tinh khiét hosic &

dang dugc nang hoa trong sap, dau hoic polyme.

Noi chung, ¢ thé dwa céc hop chit c6 cong thirc (I) vao cac chét liéu hiru co
bang céc quy trinh khac nhau, nhu tron khd & dang bot, hodc tron udt & dang dung
dich hodc huyén phii hodc ca & dang hdn hop nude cai ma chira cac hop chét c6 cong
thac (I) voi ndng do tir 2,5 dén 25% trong luong; trong cac quy trinh nay, polyme co

thé dugc sir dung & dang bot, hat, dung dich, huyén phu hodc & dang latec.
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Céc vi du vé quy trinh xir Iy cac ché phdm theo sang ché la:

Diic thdi phun, ép dun, duc thdi, dic quay, dic nhya trang tri (phun sau), duc
théao, dac phun, déng dtc phun, dac, dic nén, ép, ép dun mang (mang duc; mang théi),
kéo soi (dét, khong dét), kéo (mot truc, hai truc), t6i, vudt dai, can léng, bién ddi co
khi, nung két, ddng ép dun, phu, cén 14, tao lién két ngang (birc xa, peroxit, silan), ling
hoi, han véi nhau, dinh, luu héa, tao hinh nhiét, ép dun 6ng, ¢ép dun dinh hinh, ép dun
tAm mong; dic khudn thanh tAm mong, phu xoay, vong dai, tao bot, tai ché / tai st
dung, phu ép dun, lam giam nhét (peroxit, nhi€t), théi soi néng chay, can, xur ly bé mait
(phong hd quang dién, d6t chay, plasma), tiét tring (bang tia gama, chum dién tir), phi
gel, ép dun dai, quy trinh SMC hodc phu chét déo.

T6t hon, néu st dung cac ché pham cua sang ché dé san xuat cac vat pham co

hinh dang khac nhau. Céc vi dy, la:

I-1) Céc thiét bi nbi, cac Gtng dung hang hai, thuyén phao, phao, tm chét déo dung

]am boong tau, cau tau, tau thuyén, xuodng, mai chéo, va cac chi tiét gia co bo bién.

1-2) Céc tmg dung cho 6 0, dic biét 1a chi tiét do va dap, chan bun, dc quy, 16p boc
trude va sau, cac chi tiét dac dudi mui xe, gia dé dd, 16p boc thung hanh 1y, 16p boc
bén trong, vo tai khi, cac chi tiét dtc dé 1ip thiét bi dién (dén), tAm chin bun, kinh dén
pha, tAm dung cu, 16p boc ngoai, chét liéu boc ndi that, dén 6 t0, dén pha, dén dd xe,
deén sau, dén dimg, chat lidu trang tri trong va ngoai; tdm clra; binh khi; chi tiét Lip
kinh phia ngoai; ctra sd sau; 16p phu ghé, tAim ngoai, chi tiét boc day dién, ép dun
profile @& bit kin, 16p son phu, boc trang tri, cac phan gim, hé théng thoat khi, loc
nhién liéu / loc, bom nhién liéu, thung nhién ligu, chi tiét dic & bén than, mui xe,
guong ngoai, chét liéu trang tri bén ngoai, moc / kep, md dun dau trude, kinh, khop
ndi, hé théng khoéa, gia hanh ly / giad mui xe, cac phén duoc ép/in d4u, nit bit, bao vé

chéng va dap thanh bén, chi ti¢t giam 4m / chi tiet cach &m va ctra noc.

I-3) Céc thiét bi giao thong dudng b, dic biét la cot tin hiéu, cot chi duong, phu kién

6 t6, bién tam gidc canh bo, hdp ctru thuong, mii bao hiém, 16p xe.

I-4) Céc thiét bi dung cho méay bay, dudng sit, md t (6 t6, xe méy) ké ca phu kién.
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I-5) Céc thiét bi cho g dung khong gian, dic biét 1a tén Itra va v¢ tinh, vi dy, tAm

chén khi quay lai khi quyén tréi dat.

I-6) Céc thiét bi ding cho kién tric va kiéu dang, cac ing dung khai mo, cac hé thdng

cach 4m, chi tiet phin lan duong pho, va cic choi.

I1-1) Dung cu, hdp va vo bao néi chung va cac thiét bi dién/dién tir (may tinh cé nhan,
dién thoai, dién thoai di dong, may in, bd thiét bi dung cho ti vi, cac thiét bi &m thanh

va hinh anh), chau hoa, chdo vé tinh dung cho ti vi, va cac dung cu dang tAm.
I1-2) Bao boc céc chét liéu khéac nhu thép hodc vai.

11-3) Cac thiét bi ding cho cong nghiép dién tir, dac biét 1a dimg dé céch ly cho phich
cim, dic biét 12 phich cdm may tinh, vo clia céc chi tiét dién va dién tir, ban mach in,

va céc chét lidu dé luu trir dit lidu dién tir nhu chip xit Iy, thé tra trude hogc thé tra sau.

I1-4) Cac dung cu dién, ddc biét 1a cac thiét bi rira, cong tac 1at, 10 (10 vi séng), may

rira bat, thiét bi tron, va ban 1a.
I1-5) Chup dén (vi du, chup deén dudng, tén den).
11-6) Cac ng dung cho dy dan va cap (chét ban dan, chét cach dién va vo boc cap).

11-7) Mang méng ding cho thiét bi ngung tu, tit lanh, thiét bi gia nhiét, diéu hoa nhiét

6, vo boc chi tiét dién tir, chit ban din, may pha ca phé, va mdy hut bui.

I1I-1) Cac vat phdm k§ thust nhw banh ring, chi tiét trugt, miéng dém, dinh vit, bu

106ng, tay cam, va nam.

I11-2) Cénh quat, b phan thong gi6 va canh quat cdi xay gio, thiét bi dién mat troi, bé
boi, mai bé boi, 16p 16t bé boi, 16p 16t ao hd, nha kho, ti quan 4o, vach ngan, manh
chén, tudng gip, mai nha, ctra chép (vi dy, ctra chép cudn), phu kién, chi tiét ndi dng,

ong ndi, va bang chuyeén.

III-3) Cac thiét bi vé sinh, dic biét 1a phong tdm voi hoa sen, bé vé sinh, nip day, va

chau rtra.
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III-4) Vat phém vé sinh, dic biét 1a td 16t (tré em, nguoi 16n khong tu chi duoc), vat
phém v€ sinh phu ni, tAm che tao phong tdm voi hoa sen, ban chai, thdm chui chén,

chau tim, nha vé sinh di dong, ban chai dénh rang, va bé v¢ sinh di dong.

I11-5) Ong (lién két ngang hodc khong) ding cho nudc, nude thai va héa chét, éng dé
bao v€ day dién va cép, 6ng dung cho khi, diu va rac cbng, hé thdng thoat nudc, 6ng

thoat nuéc mua, va cac hé théng tiéu nuéc.
111-6) Vit liéu dinh hinh ¢6 canh va hinh dang hinh hoc bt ky (tdm kinh cira s3).

I1I-7) Céc vt liéu thay thé kinh, dic biét 1a cac tim ép dum, gia kinh dung cho xay
dung (thanh don, da hodc d6i), may bay, truong hoc, cac tAm moéng ép dun, mang cta

s6 trong c4c kién tric dang kinh, tau hoa, giao thong va thiét bi vé sinh.

I11-8) Céac tAm (vach ngén, thét), 16p phu ép dun (gidy photo, tetrapack va 16p phu
6ng), xild, chét lidu thay thé gd, tAm chat déo, composit g0, thanh, bé mit, dd dac,
mang méng trang tri, 16p phu san (ing dung bén trong hodc bén ngoai), vat liéu san,

van san, va gach lat.
I11-9) Ong phan phéi vao va ra.

I11-10) Nhitng tng dung xi mang, bé tong, composit va nip day/pht, van va son phu,

tay vin lan can, lan can, ban bép, mai lop, tam méng lop mai, gach, va vai nhua.

IV-1) Cac tAm (vach ngin va thét), khay, ¢ nhéan tao, cd Astro Turf, mai che nhan tao
dung cho vong dua san vén dong (dién kinh), san nhan tao dung cho vong dua sén van

dong (dién kinh), va cac dai.

IV-2) Vai dét lién tuc va soi dai déu, soi (tham / vat pham vé sinh / vai dia k¥ thuat /
soi don; loc; khan tay / tim che (béng ram) / cac Gmg dung y té), soi khéi (cac ing
dung nhu 4o choang / qur?ln 40 bao vé), ludi, day thimg, cap, ddy bén, day thing nho,
chi, dai an toan di kém véi ghé ngdi, quén 4o, qun 4o 16t, bao tay; gidy ong; gidy dng
cao su, y phuc riéng tu, quan 4o ngoai, quin 4o boi, quin 4o thé thao, 6 (long, du), du
dung cho nhay du, du lugn, budm, vai 1am khinh khi cau, cac vat phém cim trai, 18u

bat, ném hoi, ném phoi nang, bao thoi, va tai.

-16-



25229

IV-3) Mang chén, chit cach ly, chét liéu phii va chét liéu han kin ding cho méi nha,
dudng ham, kho, a0, mang che twdng, mang dia k¥ thuét, bé boi, tAm che (béng ram) /
tAm chin ning, mai hién, méi che, gidy dan tudng, chét liéu boc va géi thuc phim
(mém déo va rén), bao gbi y té (mém déo va ran), tai khi/dai an toan, gia tua dau va
canh tay, thdm, bang didu khién, chin bun, buéng 141, ctra, mo dun dung kinh, chét liéu
trang tri cira, bd phén che d4u, dén bén trong, guong bén trong, tAm chin, bd phéan che

hanh ly phia sau, ghé, cot 14i, banh 14i, vai, va thung hanh ly.

V-1) Mang (bao g6i, kho, mang méng, boc kién hang, bé boi, thi chat thai, gidy dan

tudng, mang mang cang, soi co, mang khit mudi, dc quy, va chi ti€t noi.

V-2) Mang ding trong ndng nghiép (méi che nha kinh, duong him, bdi, hdm 1 tuoi,

boc kién hang), dic biét 1a dung nhidu cho hoa chét nong nghiép.
VI-1) Chét liéu boc va géi thuc phdm (mém déo va rdn), BOPP, BOPET, chai.

VI-2) Cac hé théng luu chtra nhu hdp (sot), hanh 1y, hom, hdp ding trong viéc ndi tro,

tAm nang hang, ké, gia dung, hop noi Ong, tui deo, va can.

VI-3) Hop muc, bom tiém, mg dung y té, dd chtra diing trong véan chuyén, gié rac va
thing rac, tai rac, thung, thing dung bui, 16t thung, thung rac to c6 nép, dd chira néi
chung, két chira nuéc / nude da qua sit dung / héa chit / khi / ddu / xang / du diézen;
16t két, hop, sot, vo ac quy, chau, dung cuy té nhu pit tong, cac ung dung cho mét, cac

thiét bi chdn doan, va boc dugc phdm vio nhitng chd gidp da.

VII-1) Phua ép dun (gidy photo, tetrapack, 16p phu 6ng), cac vat pham ndi trg loai bét
ky (vi du, dung cu, binh gift nhiét / moc treo quin 40), c4c hé théng gitt nhu cac kep
phich cim, day va cap dién, khoa kéo, b phan bit kin, khoa, va bd phan bit kin co

khoa.

VII-2) Dung cu dd, vat phdm ding cho thoi gian thu gidn nhu dyng cu thé thao va
dung cu tép hinh thé, tham tap thé duc, gidy truot tuyét, gidy trugt patin, van trugt
tuyét, tAm tap chan, cac bé mat tap thé thao (vi du, san quﬁn vot); nut x04n, nat va nép

chai, va can.
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VII-3) Db dac néi chung, vat phim dang bot (ném, vat giam xéc va dap), bot, x6p,
dung cu lau dia, thdm chui chén, ghé G vuon, ghé san van dong, bang, giwdng, dd choi,
bd d6 choi lép ghép (bang / sb / vét hinh cz‘“lu), nha choi cho tré em, ciu trugt, va xe ¢d

mo phong cho tré em choi.
VII-4) Céc chét liéu ding cho luu trit quang va tir.
VII-5) b bép (an, ubng, ndu, bao quan).

VII-6) Hop dung CD, bang dai va video; vat phém dién tt DVD, d6 vin phong thudc
loai bét k¥ (bt bi, con ddu va dém muc, chudt, ké, gia dung), chai véi thé tich bat ky

va chira chét bat ky (46 ubng, chét tay rira, m§ phim gbdm ca nuéc hoa), va bang dinh.

VII-7) Db di ¢ chan (gidy / dé gidy), dé trong cia gidy, ghét mt cé, chat két dinh, chét
két dinh tao két cAu, hop thuc phém (trai cdy, rau, thit, cd), giéy tdng hop, nhin ding
cho chai, giudng, khép nhan tao (cho nguoi), ban in (in ndi bing khuodn mém), ban

mach in, va cic cong nghé sap chit.

VII-8) Céc thiét bi 1am tir céc polyme dugc don (bot tale, da phin, dét sét trung qubc
(kaolin), volastonit, chét tao mau, mudi than, TiO2, mica, nanocomposit, dolomit,

silicat, thiy tinh, amian).

Pugc uu tién 12 chit lidu trang tri bén trong hodc bén ngoai 6 t6 dwoc 1am tir ché
phém cua sang ché. Pugc dic biét uu tién ddi vai cac vat phém duoc tao hinh 1a céac
vat phém duogc néu trong muc [-2. Cling dugc uu tién 12 chét liéu dung cho mai, ghé

hoac chan bun.

Néu mudn, c6 thé bd sung mot hodc nhidu chét phu gia thong thuong dung cho
cac polyme tdng hop, nhu chét chéng oxy hoa, chét hip thu UV, cac chét 1am 6n dinh
trén co s& niken, chét tao mau, chét don, chét déo hoa, chit trc ché #n mon va cac chét
khtr hoat hoéa trén co s& kim loai vao chét liéu hitu co chira céc hop chét co cong thirc

.
Céc vi du v& céac chit phu gia thong thuong la:

1. Chét chéng oxy hoa
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1.1. Cac monophenol dugc alkyl hoa, vi du, 2,6-di-tert-butyl-4-metylphenol, 2-tert-
butyl-4,6-dimetylphenol, 2,6-di-tert-butyl-4-etylphenol, 2,6-di-tert-butyl-4-n-butyl-
phenol, 2,6-di-tert-butyl-4-isobutylphenol, 2,6-dixyclopentyl-4-metylphenol, 2-(a-
metylxyclohexyl)-4,6-dimetylphenol, 2,6-dioctadexyl-4-metylphenol, 2,4,6-trixyclo-
hexylphenol, 2,6-di-tert-butyl-4-metoxymetylphenol, cic nonylphenol ma cac mach
bén la théng hodc phan nhéanh, vi du, 2,6-di-nonyl-4-metylphenol, 2,4-dimetyl-6-(1'-
metylundex-1'-yl)phenol, 2,4-dimetyl-6-(1'-metylheptadex-1'-yl)phenol, 2,4-dimetyl-
6-(1'-metyltridex-1'-yl)phenol va cac hdn hop cua chung.

1.2. Céac alkylthiometylphenol, vi du, 2,4-dioctylthiometyl-6-tert-butylphenol, 2,4-
dioctylthiometyl-6-metylphenol, 2,4-dioctylthiometyl-6-etylphenol, 2,6-di-dodexyl-
thiometyl-4-nonylphenol.

1.3. Cac hydroquinon va hydroquinon dwgc alkyl héa, vi du, 2,6-di-tert-butyl-4-
metoxyphenol, 2,5-di-tert-butylhydroquinon, 2,5-di-tert-amylhydroquinon, 2,6-di-
phenyl-4-octadexyloxyphenol,  2,6-di-tert-butylhydroquinon, 2,5-di-tert-butyl-4-
hydroxyanisol, 3,5-di-tert-butyl-4-hydroxyanisol, 3,5-di-tert-butyl-4-hydroxyphenyl
stearat, bis(3,5-di-tert-butyl-4-hydroxyphenyl) adipat.

1.4. Cac tocopherol, vi du, o-tocopherol, B-tocopherol, y-tocopherol, 8-tocopherol va

cac hbn hop ctia chung (vitamin E).

1.5. Céc ete cua thiodiphenyl dugc hydroxyl hoa, vi dy, 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)disulfua.

1.6. Céc 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-metylxyclo-
hexyl)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-
butylphenol), 2,2'-etylidenbis(6-tert-butyl-4-isobutylphenol), 2,2'-metylenbis[6-(ct-
metylbenzyl)-4-nonylphenol], 2,2'-metylenbis[6-(c.,a-dimetylbenzyl)-4-nonylphenol],
4,4'-metylenbis(2,6-di-tert-butylphenol), 4,4'-metylenbis(6-tert-butyl-2-metylphenol),
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1,1-bis(5-tert-butyl-4-hydroxy-2-metylphenyl)butan, ~ 2,6-bis(3-tert-butyl-5-metyl-2-
hydroxybenzyl)-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 glycol 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'-metyl-
benzyl)-6-tert-butyl-4-metylphenyl]terephtalat, 1,1-bis-(3,5-dimetyl-2-hydroxy-
phenyl)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. Cac hop chit O-, N- va S-benzyl, vi du, 3,5,3',5'-tetra-tert-butyl-4,4'-di-
hydroxydibenzyl ete, octadexyl-4-hydroxy-3,5-dimetylbenzylmercaptoaxetat, tridexyl-
4-hydroxy-3,5-di-tert-butylbenzylmercaptoaxetat, tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)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-hydroxybenzyl-

mercaptoaxetat.

1.8. Cac malonat dugc hydroxybenzyl héa, vi du, dioctadexyl-2,2-bis(3,5-di-tert-butyl-
2-hydroxybenzyl)malonat, di-octadexyl-2-(3-tert-butyl-4-hydroxy-5-metylbenzyl)-
malonat, di-dodexylmercaptoetyl-2,2-bis (3,5-di-tert-butyl-4-hydroxybenzyl)malonat,
bis[4-(1,1,3,3-tetrametylbutyl)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-
hydroxybenzyl)-2,4,6-trimetylbenzen, 1,4-bis(3,5-di-tert-butyl-4-hydroxybenzyl)-
2.3,5,6-tetrametylbenzen, 2,4,6-tris(3,5 -di-tert-butyl-4-hydroxybenzyl)phenol.

1.10. Céac hop chit triazin, vi du, 2,4-bis(octylmercapto)-6-(3,5-di-tert-butyl-4-
hydroxyanilino)-1,3,5-triazin, ~ 2-octylmercapto-4,6-bis(3,5 -di-tert-butyl-4-hydroxy-
anilino)-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-butyl-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-
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triazin, 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. Céac benzylphosphonat, vi du, dimetyl-2,5-di-tert-butyl-4-hydroxybenzyl- -
phosphonat, dietyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonat, dioctadexyl3,5-di-
tert-butyl-4-hydroxybenzylphosphonat, dioctadexyl-5-tert-butyl-4-hydroxy-3-metyl-
benzylphosphonat, mudi canxi cia monoetyl este cua axit 3,5-di-tert-butyl-4-

hydroxybenzylphosphonic.

1.12. Céc axylaminophenol, vi dy, 4-hydroxylauranilit, 4-hydroxystearanilit, octyl N-
(3,5-di-tert-butyl-4-hydroxyphenyl)carbamat.

1.13. Céc este clia axit B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic v6i ruou mono-
hodc polyhydric, vi du, véi 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. Cac este cua axit B-(5-tert-butyl-4-hydroxy-3-metylphenyl)propionic véi rugu
mono- hodc polyhydric, vi du, v6i 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; 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. Céc este ctia axit P-(3,5-dixyclohexyl-4-hydroxyphenyl)propionic vo6i rugu
mono- hodc polyhydric, vi du, v6i metanol, etanol, 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.
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1.16. Céc este cua axit 3,5-di-tert-butyl-4-hydroxyphenyl axetic véi rugu mono- hoéc
polyhydric, vi du, v6i metanol, etanol, 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, tri-

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

1.17. Cac amit cua axit p-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic, vi dy, 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-
hydroxyphenylpropionyl)hydrazit, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-hydroxyphenyl]-
propionyloxy)etylJoxamit (N augard®XL-1, ctia Uniroyal).

1.18. Axit ascorbic (vitamin C)

1.19. C4c chét chéng oxy hoéa 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(1-etyl-3-metylpentyl)-p-phenylendiamin, N,N'-bis(1-metylheptyl)-p-phenylendi-
amin, 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-phenylen-
diamin, N-xyclohexyl-N'-phenyl-p-phenylendiamin, 4-(p-toluensulfamoyl)diphenyl-
amin, N,N'-dimetyl-N,N'-di-sec-butyl-p-phenylendiamin, diphenylamin, N-alyl-
diphenylamin,  4-isopropoxydiphenylamin, N-phenyl-1-naphtylamin, — N-(4-tert-
octylphenyl)-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-dimetylaminometylphenol,  2,4'-diamino-
diphenylmetan, 4,4'-diaminodiphenylmetan, N,N,N',N'-tetrametyl-4,4'-diaminodi-
phenylmetan, 1,2-bis[(2-metylphenyl)amino]etan, 1,2-bis(phenylamino)propan, (o-
tolyl)biguanit, bis[4-(1',3"-dimetylbutyl)phenyl]amin, N-phenyl-1-naphtylamin dugc
tert-octyl héa, hdn hgp cua tert-butyl/tert-octyldiphenylamin dwoc mono- va dialkyl

héa, hdn hop ctia nonyldiphenylamin dugc mono- va dialkyl héa, hdn hop cua
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dodexyldiphenylamin dugc mono- va dialkyl hoa, hén hop cua isopropyl/-
isohexyldiphenylamin dugc mono- va dialkyl hoa, hdn hop cua tert-butyldiphenylamin
dugc mono- va dialkyl hoa, 2,3-dihydro-3,3-dimetyl-4H-1,4-benzothiazin,
phenothiazin, hdn hgp cua tert-butyl/tert-octylphenothiazin dugc mono- va dialkyl
héa, hdn hop cua tert-octyl-phenothiazin dwgc mono- va dialkyl hoa, N-alylpheno-
thiazin, N,N,N',N'-tetraphenyl-1,4-diaminobut-2-en.

2. Céc chit hip thu UV va céc chét 1am 8n dinh chéng phéan hity b&i 4nh sang

2.1. Céac 2-(2-hydroxyphenyl)benzotriazol, vi du, 2-(2'-hydroxy-5'-metylphenyl)-
benzotriazol, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)benzotriazol, 2-(5'-tert-butyl-2'-
hydroxyphenyl)benzotriazol, 2-(2'-hydroxy-5'-(1,1,3,3 -tetrametylbutyl)phenyl)benzo-
triazol, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-2'-
hydroxy-5'-metylphenyl)-5-clo-benzotriazol, 2-(3'-sec-butyl-5'-tert-butyl-2'-hydroxy-
phenyl)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-octyloxycarbonyletyl)phenyl)-5-
clo-benzotriazol, 2-(3'-tert-buty1-5'-[2-(2-etylhexyloxy)-carbonyletyl]-2'-hydroxy-
phenyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-metoxycarbonyletyl)-
phenyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-metoxycarbonyletyl)-
phenyl)benzotriazol, 2-(3'-tert-butyl-2'-hydroxy-5’-(2-octyloxycarbonyletyl)phenyl)-
benzotriazol, 2-(3'-tert-buty1—5'-[2-(2-etylhexyloxy)carbonyletyl]-2'-hydroxyphenyl)-
benzotriazol, 2-(3'-dodexyl-2'-hydroxy-5'-metylphenyl)benzotriazol, 2-(3'-tert-butyl-
2'-hydroxy-5'-(2-is0octyloxycarbonyletyl)phenylbenzotriazol, 2,2'-metylen-bis[4-
(1,1,3,3-tetrametylbutyl)-6-benzotriazol-2-ylphenol]; san pham chuyén hoa este cua 2-
[3'-tert-butyl—5'-(2-metoxycarbonyletyl)—2'-hydroxyphenyl]-2H-benzotriazol v6i poly-

etylen glycol 300; [R—CHZCHZ—COO—CH2CHﬂ—2- , trong d6 R = 3'-tert-butyl-4'-

hydroxy-5'-2H-benzotriazol-2-ylphenyl, 2-[2"-hydroxy-3'-(a.,0-dimetylbenzyl)-5'-
(1,1,3,3-tetrametylbutyl)-phenyl]benzotriazol; 2-[2"-hydroxy-3'-(1,1,3,3-tetrametyl-
butyl)-5'-(o,0-dimetylbenzyl)-phenylJbenzotriazol.
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2.2. Cac 2-hydroxybenzophenon, vi du, cac din xuét 4-hydroxy, 4-metoxy, 4-
octyloxy, 4-dexyloxy, 4-dodexyloxy, 4-benzyloxy, 4,2'.4'-trihydroxy va 2'-hydroxy-
4,4'-dimetoxy.

2.3. Céc este ciia axit benzoic dwgc thé hodc khong duge thé, vi du, 4-tert-butyl-phenyl
salixylat, phenyl salixylat, octylphenyl salixylat, dibenzoyl resorcinol, bis(4-tert-
butylbenzoyl)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-
hydroxybenzoat.

2.4. Céc acrylat, vi du, etyl a-xyano-p,p-diphenylacrylat, isooctyl o-xyano-f3,p-
diphenylacrylat, metyl o-carbometoxyxinamat, metyl o-xyano-p-metyl-p-metoxy-
xinamat, butyl a-xyano-B-metyl-p-metoxy-xinamat, metyl a-carbometoxy-p-metoxy-
xinamat, N-(B-carbometoxy-p-xyanovinyl)-2-metylindolin, neopentyl tetra(o-xyano-

B,B-diphenylacrylat.

2.5. Céc hop chat niken, vi du, phtc chat niken ciia 2,2'-thio-bis[4~(1,1,3,3-tetra-
metylbutyl)phenol], nhu phirc chét 1:1 hodc 1:2, ¢ hodc khong c6 cac phéi tix bb sung
nhu n-butylamin, trietanolamin hodc N-xyclohexyldietanolamin, niken dibutyldithio-
carbamat, mudi niken cta cac monoalkyl este, vi du, metyl hodc etyl este, cua axit 4-
hydroxy-3,5-di-tert-butylbenzylphosphonic, phirc chit niken cta ketoxim, vi duy, 2-
hydroxy-4-metylphenylundexylketoxim, phtc chat niken cua 1-phenyl-4-lauroyl-5-

hydroxypyrazol, c6 hodc khong co6 cac phdi tir bd sung.

2.6. Cac amin bi an ngir khong gian, vi du, bis(1-undexyloxy-2,2,6,6-tetrametyl-4-
piperidyl)este cua axit carbonic, bis(2,2,6,6-tetrametyl-4-piperidyl)sebacat, bis(2,2,6,6-
tetrametyl-4-piperidyl)suxinat, bis(1,2,2,6,6-pentametyl-4-piperidyl)sebacat, bis(1-
octyloxy-2,2,6,6-tetrametyl-4-piperidyl)sebacat, bis(1,2,2,6,6-pentametyl-4-piperidyl)
n-butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonat, san phdm ngung tu cia 1-(2-
hydroxyetyl)-2,2,6,6-tetrametyl-4-hydroxypiperidin va axit sucxinic, san phim ngung
tu mach thing hoic mach vong cla N,N'-bis(2,2,6,6-tetrametyl-4-piperidyl)-

hexametylendiamin ~ va 4-tert-octylamino-2,6-diclo-1,3,5-triazin, tris(2,2,6,6-
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tetrametyl-4-piperidyD)nitrilotriaxetat, —tetrakis(2,2,6,6-tetrametyl-4-piperidyl)-1,2,3,4-
butantetracarboxylat, 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-
pentametylpiperidyl)-2-n—butyl-2-(2-hydroxy-3,5-di-tert-butylbenzyl)malonat, 3-n-
octyl-7,7,9,9-tetramety1—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)suxinat, san
phém ngung tu mach théng hodc mach vong cia N,N'-bis(2,2,6,6-tetrametyl-4-
piperidyl)hexametylendiamin va 4-morpholino-2,6-diclo-1,3,5-triazin, san phim
ngung tu cua 2-clo-4,6-bis(4-n-butylamino-2,2,6,6-tetrametylpiperidyl)-1,3,5-triazin
va 1,2-bis(3-aminopropylamino)etan, san phdm ngung tu cia 2-clo-4,6-di-(4-n-
butylamino-1,2,2,6,6-pentametylpiperidyl)-1,3,5-triazin ~ va 1,2-bis(3-aminopropyl-
amino)etan, 8-axetyl-3-dodexyl-7,7,9,9-tetrametyl-1,3, 8-triazaspiro[4,5]decan-2,4-
dion, 3-dodexyl-l-(2,2,6,6-tetrametyl-4-piperidyl)pyrolidin—2,5-dion, 3-dodexyl-1-
(1,2,2,6,6-pentametyl-4-piperidyl)pyrolidin-2,5-dion, hdn hop ctia 4-hexadexyloxy- va
4-stearyloxy-2,2,6,6-tetrametylpiperidin, san phém ngung ty cua N,N'-bis(2,2,6,6-
tetrametyl-4-piperidyl)hexametylendiamin ~ va 4-xyclohexylamino-2,6-diclo-1,3,5-
triazin, san phdm ngung ty cia 1,2-bis(3-aminopropylamino)etan va 2,4,6-triclo-1,3,5-
triazin ciing nhu 4-butylamino-2,2,6,6-tetrametylpiperidin (CAS Reg. No. [136504-96-
6]); san phém ngung tu cia 1,6-hexandiamin va 2.4,6-triclo-1,3,5-triazin ciing nhu
N,N-dibutylamin va 4-butylamino-2,2,6,6-tetrametylpiperidin (CAS Reg. No.
[192268-64-7]); N-(2,2,6,6-tetrametyl-4-piperidyl)-n-dodexylsucxinimit, N-(1,2,2,6,6-
pentametyl-4-piperidyl)-n-dodexylsucxinimit, 2-undexyl-7,7,9,9-tetrametyl-1-oxa-3,8-
diaza-4-oxo-spiro[4,5]decan, san phém phan Ung cua 7,7,9,9-tetrametyl-2-
xycloundexyl-1-oxa-3,8-diaza-4-oxospiro-[4,5]decan ~ va epiclohydrin,  1,1-bis-
(1,2,2,6,6-pentametyl-4-piperidyloxycarbonyl)-2-(4-metoxyphenyl)eten, N,N'-bis-
formyl-N,N'-bis(2,2,6,6-tetramety1-4-piperidyl)hexametylendiamin, dieste cua axit 4-
metoxymetylenmalonic véi 1,2,2,6,6-pentametyl-4-hydroxypiperidin, poly[metyl-
propyl-3-oxy-4-(2,2,6,6-tetrametyl-4-piperidyl)]siloxan, san phidm phin Ung cia
copolyme axit maleic anhydrit a-olefin véi 2.2,6,6-tetrametyl-4-aminopiperidin hoéc
1,2,2,6,6-pentametyl-4-aminopiperidin, 2,4-bis[N-(1-xyclohexyloxy-2,2,6,6-tetra-
metylpiperidin-4-yl)-N-butylamino] -6-(2-hydroxyetyl)amino-1,3,5-triazin, 1-(2-
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hydroxy-2-metylpropoxy)-4-octadecanoyloxy-2,2.6,6-tetrametylpiperidin, 5-(2-
etylhexanoyl)oxymetyl-3,3,5-trimetyl-2-morpholinon, Sanduvor (Clariant; CAS Reg.
No. 106917-31-1], 5-(2-etylhexanoyl)oxymetyl-3,3,5-trimetyl-2-morpholinon, san
phdm phan tmg cta 2,4-bis[(1-xyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-
clo-s-triazin véi N,N’-bis(3-aminopropyl)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,

H B 5
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2.7. Cac oxamit, vi du, 4,4'-dioctyloxyoxanilit, 2,2'-dietoxyoxanilit, 2,2'-dioctyloxy-
5,5'-di-tert-butoxanilit, 2,2'-didodexyloxy-5,5'"-di-tert-butoxanilit, 2-etoxy-2'-
etyloxanilit, N,N'-bis(3-dimetylaminopropyl)oxamit, 2-etoxy-S-tert-butyl-2'-
ethoxanilit va hdn hop cla n6 véi 2-etoxy-2'-etyl-5,4'-di-tert-butoxanilit, cdc hdn hop
ctia oxanilit dugc thé hai 14n bing o- va p-metoxy va cac hdn hgp cla oxanilit duge

thé hai 1an bing o- va p-etoxy.

2.8. Cac 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-dimetylphenyl)-
1,3,5-triazin, 2-(2,4-dihydroxyphenyl)-4,6-bis(2,4-dimetylphenyl)-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-
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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-butyloxy-
propoxy)phenyl]-4,6-bis(2,4-dimetyl)-1,3,5-triazin, 2-[2-hydroxy-4-(2-hydroxy-3-
octyloxypropyloxy)phenyl]-4,6-bis(2,4-dimetyl)-1,3,5-triazin, 2-[4-(dodexyloxy/-
tridexyloxy-2-hydroxypropoxy)-2-hydroxyphenyl]-4,6-bis(2,4-dimetylphenyl)-1,3,5-
triazin, 2-[2-hydroxy-4-(2-hydroxy-3-dodexyloxypropoxy)phenyl]-4,6-bis(2,4-di-
metylphenyl)-1,3,5-triazin, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-
triazin, 2-(2-hydroxy-4-metoxyphenyl)-4,6-diphenyl-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-metoxyphenyl)-6-phenyl-1,3,5-triazin, 2-{2-hydroxy-4-[3-(2-etylhexyl-1-oxy)-2-
hydroxypropyloxy]phenyl}-4,6-bis(2,4-dimetylphenyl)-1,3,5-triazin, 2,4-bis(4-[2-etyl-
hexyloxy]-2-hydroxyphenyl)-6-(4-metoxyphenyl)-1,3,5-triazin, 2-(4,6-bis-biphenyl-4-
yl-1,3,5-triazin-2-yl)-5-(2-etyl-(n)-hexyloxy)phenol.

3. Cac chét khir hoat hoa trén co s kim loai, vi du, N,N'-diphenyloxamit, N-salixylal-
N'-salixyloyl hydrazin, N,N'-bis(salixyloyl)hydrazin, N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)hydrazin, 3-salixyloylamino-1,2,4-triazol, bis(benzyliden)-
oxalyl dihydrazit, oxanilit, isophthaloyl dihydrazit, sebacoyl bisphenylhydrazit, N,N'-
diaxetyladipoyl dihydrazit, N,N'-bis(salixyloyl)oxalyl dihydrazit, N,N'-bis(salixyloyl)-
thiopropionyl dihydrazit.

4. Céac phosphit va phosphonit, vi duy, triphenyl phosphit, diphenylalkyl phosphit,
phenyldialkyl phosphit, tris(nonylphenyl) phosphit, trilauryl phosphit, trioctadexyl
phosphit, distearylpentaerythritol diphosphit, tris(2,4-di-tert-butylphenyl) phosphit, di-
isodexyl pentaerythritol diphosphit, bis(2,4-di-tert-butylphenyl)pentaerythritol  di-
phosphit, 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-butyl-
phenyl)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-dioxaphosphoxin, 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-
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butyl-12-metyl-dibenz[d,g]-1,3,2-dioxaphosphoxin, 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.
Céac phosphit dudi day 1a duge uu tién dédc biét:

Tris(2,4-di-tert-butylphenyl) phosphit (Irgafos®168, Ciba Specialty Chemicals
Inc.), tris(nonylphenyl) phosphit,

(CH \@ C(CH3)3 (CHS):’.C C(CH3)3

o)
H,C—CH }—o—cmmy——N(B)
e
(CH,),C
C (CH,), C(CH,),
(CH3)3 - -3
(CH),C C(CH,),
O\ C
/P—O—CHZCH(C4H9)CHZCH3 (©)
(CH,),C
qcmg
/O O\
(CH,),C Oo—P X P—O C(CH,)
- Q 0 o AQ ** (D)
C(CH,), (CH,),C
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-\ 3
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5. Cac hydroxylamin, vi du, N,N-dibenzylhydroxylamin, N,N-dietylhydroxylamin,
N,N-dioctylhydroxylamin, N,N-dilaurylhydroxylamin, N,N-ditetradexylhydroxylamin,
N,N-dihexadexylhydroxylamin, N,N-dioctadexylhydroxylamin, N-hexadexyl-N-octa-
dexylhydroxylamin, N-heptadexyl-N-octadexylhydroxylamin, N,N-dialkylhydroxyl-

amin dugc dan xuat tr amin m& dong vat dugc hydro hoa.

6. Céc nitron, vi du, N-benzyl-alpha-phenylnitron, N-etyl-alpha-metynitron, N-octyl-
alpha-heptylnitron, N-lauryl-alpha-undexylnitron, N-tetradexyl-alpha-tridexylnnitron,
N-hexadexyl-alpha-pentadexylnitron, N-octadexyl-alpha-heptadexylnitron, N-hexa-
dexyl-alpha-heptadexylnitron, N-ocatadexyl-alpha-pentadexylnitron, N-heptadexyl-
alpha-heptadexylnitron, N-octadexyl-alpha-hexadexylnitron, nitron dugc din xudt tir

N,N-dialkylhydroxylamin dugc din xuét tir amin m& ddng vat dugc hydro hoa.

7. Céc chét hiép dbng thio, vi dy, dilauryl thiodipropionat, dimistryl thiodipropionat,
distearyl thiodipropionat, pentaerythritol tetrakis[3-(dodexylthio)propionat] hodc
distearyl disulfua.

8. Céac chét tay tap peroxit, vi du, cdc este cla axit B-thiodipropionic, vi dy, lauryl,

stearyl, myristyl hodc tridexyl este, mercaptobenzimidazol hodc mudi kém cia 2-
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mercaptobenzimidazol, kém dibutyldithiocarbamat, dioctadexyl disulfua, penta-

erythritol tetrakis(B-dodexylmercapto)propionat.

9. Céc céc chat 1am én dinh polyamit, vi du, mudi ddng két hop véi cac hop chét iodua

va/ho#ic phospho va cac mubi mangan hda tri hai.

10. Céc chét déng lam 8n dinh c6 tinh bazo, vi dy, melamin, polyvinylpyrolidon,
dixyandiamit, trialyl Xxyanurat, dAn xuit ure, din Xuét hydrazin, amin, polyamit,
polyuretan, mubi kim loai kiém va mubi kim loai kiém thd cta axit béo cao hon, vi du,
canxi stearat, kdm stearat, magie behenat, magie stearat, natri ricinoleat va kali

palmitat, antimon pyrocatecholat hodc k&m pyrocatecholat.

11. Cac tac nhan tao nhén, vi dy, céac chét vo co, nhu bdt talc, cac oxit kim loai, nhu
titan dioxit hodic magie oxit, phosphat, cacbonat hodc sulfat cia, uu tién 1a, kim loai
kidm thd; cac hop chit hitu co, nhu axit mono- hodc polycarboxylic va cac mudi cia
chiing, vi du, axit 4-tert-butylbenzoic, axit adipic, axit diphenylaxetic, natri suxinat
hodc natri benzoat; cac hop chét polyme, nhu cac copolyme ion (cic ionome). Bugc
dic biét wu tién 1a 1,3:2,4-bis(3’,4’-dimetylbenzyliden)sorbitol, 1,3:2,4-di(parametyl-
dibenzyliden)sorbitol, va 1,3:2,4-di(benzyliden)sorbitol.

12. Céc chit don va tac nhén gia c¢b, vi du, canxi cacbonat, silicat, s¢i thuy tinh, hat
thuy tinh, amian, talc, kaolin, mica, bari sulfat, cac oxit va hydroxit kim loai, muoi

than, graphit, bot gS va bot hodc sgi cia san phém tu nhién khéc, soi téng hop.

13. Céc chét phu gia khac, vi du, chit déo hoa, chét 1am tron, chit nhii héa, chét tao
mau, chét phu gia luu bién, chit xdc tac, tdc nhan kiém soat dong, chét 1am sang quang

hoc, tac nhan ting kha ning chju lira, tic nhan gidm tinh dién va tac nhén tao bot.

14. Cac benzofuranon va indolinon, vi du, céc chit duogc boc 10 trong US 4,325,863;
US 4,338,244; US 5,175,312; US 5,216,052; US 5,252,643; DE-A-4316611; DE-A-
4316622; DE-A-4316876; EP-A-0589839, EP-A-0591102; EP-A-1291384 hodc 3-[4-
(2-axetoxyetoxy)phenyl]-5,7-di-tert-butylbenzofuran-2-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-hydroxy-
etoxy |phenyl)benzofuran-2-on], 5,7-di-tert-butyl-3-(4-etoxyphenyl)benzofuran-2-on,

-30-



25229

3-(4-axetoxy-3,5-dimetylphenyl)-5,7-di-tert-butylbenzofuran-2-on, 3-(3,5-dimetyl-4-
pivaloyloxyphenyl)-5,7-di-tert-butylbenzofuran-2-on, 3-(3,4-dimetylphenyl)-5,7-di-
tert-butylbenzofuran-2-on, 3-(2,3-dimetylphenyl)-5,7-di-tert-butylbenzofuran-2-on, 3-
(2-axetyl-5-isooctylphenyl)-5-isooctylbenzofuran-2-on.

Céc chit chdng oxy hoéa phenol 1a dugc wu tién. Puge uu tién la cac chit dugc
liét ké & muc 1 trén day. Pugc déc biét vu tién la cac chét chéng oxy hoa va cac chat
lam &n dinh quy trinh phenol nhu pentaerythritol tetrakis[3,5-di-tert-butyl-4-
hydroxyphenylpropionat], octadexyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)proprionat,
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimetylbenzen, N,N'-bis(3,5-di-
tert-butyl-4-hydroxyphenylpropionyl)hexametylen-diamit, 1,3,5-tris[3,5-di-tert-butyl-
4-hydroxybenzyl]isoxyanurat, 2,4-di-t-butylphenyl-3,5-di-t-butyl-4-hydroxybenzoat,
bis(1,2,2,6,6-pentametylpiperidin-4-yl)-butyl(3,5 -di-t-butyl-4-hydroxybenzyl)malonat)
va tris[2,4-di-tert-butylphenyl]phosphit.

Cac chit phy gia ciing duge wu tién 1a pentaerythritol tetrakis[3-(dodexyl-

thio)propionat] va Ca stearat.

Céc chat tao mau nhu TiO; va mudi than ciing dugc uu tién. Cac chat don nhu

talc cling dugc uu tién.

Céc chét phu gia duge uu tién khac 1a cac chét hip thu UV va/hodc cac chit 1am
n dinh chéng phan hily bdi 4nh sang ma 13 cic amin bi 4n ngit khong gian, dac biét 1a

cac chat dugc liét ké trong muc 2 trén déy.

Ty 1€ trong lugng cua hop chét c6 cong thirc (I) trén chét phu gia thong thudng
1a, vi du, nam trong khoang tir 1:100 dén 100:1, wu tién 1a tir 1:100 dén 10:1, wu tién

hon 1a tir 1:10 dén 10:1.

Mot d6i twong khac ciia sang ché 1a phuong phap lam 6n dinh chét liéu hiru co
chéng lai sy phan hiy béi anh sang, nhi¢t hodc qua trinh oxy héa, phuong phéap nay

bao gdm viéc dua vao chét liéu hitu co it nhat mdt hop chét c6 cong thirc (D).
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Vi du thye hién sing ché

Céc vi du duéi ddy nhim muc dich minh hoa rd hon v& sang ché. Cac phan va
phén trim dugc @& cap trong ban mo ta 12 tinh theo trong lwong, trir khi ¢6 quy dinh
khéc.

Vi du 1: Didu ché 2N,4N’-dibutyl-2N,4N’-bis(1,2,2,6,6-pentamety1-4-piperidyl)—6-
pyrolidin-1-yl-1,3,5-triazin-2,4-diamin (= Hop chét A).

Chit litu ban ddu 2N,4N’-dibutyl-6-clo-2N,4N'-bis(1,2,2,6,6-tetrametyl-
piperidin-d-yl)-1,3,5-triazin-2,4-diamin 13 da biét va c6 thé duoc diéu ché theo cic
phuong phép twong ty v6i cac phuong phap da biét, vi dy, nhu phuong phap dugc mod
ta trong Vi du 2A cta US-A-5,268,401.

Phuong phép A:

Cho 43,19¢ 2N, 4N’ -dibutyl-6-clo-2N,4N'"-bis(1,2,2,6,6-tetrametylpiperidin-4-yl)-
1,3,5-triazin-2,4-diamin, 5,6g pyrolidin, 15g natri hydroxit trong nudc (30%) va 30g
xylen vao ndi hip bing thép. Suc nhanh argon ba 1An vao thiét bi phan ung. Sau do,
gia nhiét thiét bi phan tng dén 160°C trong 20 gid. Sau khi chuyén héa xong, hdn hop
phan Gng dugc pha loang bing nudc va toluen, cac pha dugc tach ra va 16p hiru co
duoc rira b%lng nude vai 1an. Sau khi 1am kho trén natri sulfat, thu dugc 51,1g chét rin
kh6 mau trang. San phim nay dugc hoa tan trong 150ml hexan noéng va cac tinh thé
dugc loc ra va lam kho. V& hiéu suét, tach dugc 41,6g san phém mau tring (= 89%

theo ly thuyét).
TLC (n-hexan/etyl axetat 2:1 cng 5 giot dung dich amoni hydroxit): Rf=0,82.

1H NMR: (400 MHz, clorofom-d): ppm 5,17 (2H, m), 3,49 (4H, dd), 3,33 (4H, dd),
2,25 (6H, s), 1,87 (4H, dd), 1,67-1,50 (12H, m), 1,37-1,22 (4H, m), 1,16 (12H, s), 1,10
(12H, s), 0,96-0,86 (6H, m).

Phuong phép B:

Hoa tan 93,4g 2N,4N’-dibuty1-6-clo-2N,4N'-bis(1,2,2,6,6-tetrametylpiperidin-4-
yl)-1,3,5-triazin-2,4-diamin trong 86,5 ml xylen. Cho 12,0g pyrolidin, 23,2g natri
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hydroxit trong nuéc (30 %) va 29,9g nuéc vao va gia nhiét dung dich nay dén 70°C
trong 3gio. Sau khi phan ung xay ra hoan toan, cic pha dugc tich ra va pha hitu co
duoc rira bang nudc vai lan. Dung mdi duge loai bé & 200°C, 5kPa (S0mbar). San
phim néng chay ndy dugc dua lén mot dia va lam lanh. San phém (90,0g (= 90% theo
ly thuyét) 12 hdn hgp néng chay mau vang hoi nau c6 nhiét do hoéa rén 1a 75-80°C.

Xt Iy dang san phim:

San phdm héa rén thu duge c6 thé duoc chuyén héa thanh san pham dang két

tinh & muc cao khi ép dun sau khi tao mam tinh thé bing chét liéu két tinh.
Diém noéng chay: 165-172°C

Vi du 2: Lam n dinh polypropylen déo nhiét.

Ché phdm gbc:

79,275% trong lugng polypropylen déo nhit (Daplen® EE013 AE cua Borealis;
Téc @ dong nong chay: 11 g/10 phit (ISO 1133); Ty trong: 905 kg/m? (ISO 1183)

20% trong luong talc,

0,225% trong lugng cacbon,

va

0,5% trong lugng TiOx.
Diéu ché mAu thir nghiém:

Khudy tron ché phim gdc trong thiét bi trdon Pappermaier® ESK-150. Hbn hop
nay dugc két hop véi 0,2% trong luong Hop chét (A) trong thiét bi tron toc dd cao
Mixaco Lab CM12 va sau do6, dugc héa hop trong thiét bi ép dun Berstorff® ZE
25x32D & 220°C. Sau do, dic phun ché phim diy da ndy trong thiét bi dic phun
Engel HL65 & 240°C.
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Pua céc ban duc phun 40 mm x 60 mm x 2 mm hogc 25 mm x 60 mm x 2 mm
vao moi trudng nhéan tao theo tiéu chudn quéc té SAE J2412. Cac thong sd duge xé4c

dinh 13 @6 1éch mau (Delta E) va d6 bong & 60°.
Céc két qua dugc néu trong cac Bang 1 va 2.

Bang 1: Delta E (céc tri s6 thip cang thip cang tbt.)

S§ gio nam trong moi truong| 0 | 500 | 990 | 1490 | 1990 | 2510 | 2930 | 3110

nhan tao

Amin bi 4n ngit khong gian
Khong 0 [135]152 | - - - - -
Hop chét A 0 (02109 ] 13|13 | L7 |13 ]| 15

Bang 2: Do bong ¢ 60° (cac tri s6 cang cao cang tbt.)

S6 gid nam trong moi trudng 0 1990 2510 3000

nhan tao

Amin bi 4n ngit khdng gian
Khong 21,5 - - -
Hop chat A 22,3 25,8 26,5 26,5

Vi du 3: Lam n dinh polypropylen déo nhiét

Céc mAu thir nghiém duoc chuén bi theo phuong phap tuong tu v6i phuong
phép dugc md ta & Vi du 2 va va duoc danh gia vé dd dinh theo tiéu chudn VW

PV1306 sau khi dua vao mdi truong nhén tao.

Céc thong sb danh gié:
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Tri sb danh gia

Mau ok

Mo / nhung khdng dinh

Hoi dinh

Dinh

R4t dinh

Tao thanh nhya

Dang sap

K&t thuc thir nghiém, cic vét ran nho

*) C4c tri sO ndy dugc danh gia boi 3-5 nguoi.

Bang 3: B§ dinh

Amin bi an ngir Tri s6 danh gi4 sau
khong gian

0 3 chu trinh |9 chu trinh | 13 chu trinh 18 chu trinh
Khong 1 1 1 1-S M&u bi phé huy
0,2% Hop chat A | 1 1 1 1 1

Mot chu trinh trong ing v6i 96 gio.

Céc két qua néu trén day rd rang cho thdy 1a Hop chéit A khong 1am ting d6 dinh

cho cac mau polypropylen déo nhiét.

Vi du 4: Lam 6n dinh acrylonitril/butadien/styren déo nhiét (ABS).

Hai ché phdm duéi day dugc chuén bi trén co s& ABS (Styrolution Terluran®GP-

22, 12 loai san phim dac phun ding cho nhidu muc dich, dé chay, c¢6 kha ning cao

trong viéc chéng va dap va tac dong cia nhiét, dugc du dinh dung cho rat nhidu Gng

dung khéc nhau, véi tbc d6 nong chay thé tich 1a 19 cm?*/10 phut, 220°C/10 kg):

“Polyme tiéu chuin: 96,00 % Terluran®GP-22

3,00 % Titanium Dioxide Kronos®2220

1,00 % bot Acrawax®C

Ché phim s6 1: 100,00 % “polyme ti€u chuén”
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Ché phim s6 2: 99,65 % “polyme tiéu chun”
0,25 % Hop chit A
0,10 % déu parafin

biéu ché mau thir nghiém:

Khudy tron cac ché phim nay trong thiét bi tron Rohnrad Elite 650 va sau do,
hoa hop trong thiét bi ép dun Berstorff® ZE 25x32D & 220°C. Sau khi hoéa hop, 1am
kho cac ché phim nay trong 2 gio & 80°C va sau do, duc phun bang thiét bi dtc phun
Arburg 320 S & 240°C.

Céac ban duc phun véi kich thuéc 68 mm x 44 mm x 2 mm duge dua vao mdi
trrong nhan tao theo tiéu chudn quéc té ASTM G 155-C1. C4c thdng sb dugc xac dinh
14 d6 léch mau (Delta E, khiu d6 20 mm, D65, 10°). Céc két qua duge néu trong Bang
4:

Béng 4:
Delta E” sau khoang thoi gian nim trong mdi truong theo ASTM G
Ché phim 155-C1 tinh bing gid
0 168 336 672
S6 1 0,0 0,3 3,7 12,0
62 0,0 0,8 1,8 8,2

*) céc tri sb thap cang thip cang tot.

Vi du 5: Lam 6n dinh polyvinyl clorua mém déo déo nhiét (PVC).

“Polyme tiéu chudn”: 64,73 % Norvinyl®S7060 (polyme ddng nhét vinyl clorua)
32,36 % Palatinol®N (chit déo héa)
1,61 % Drapex®39 (diu dau nanh dugc epoxit hoa)
1,30 % Baerostab®CT 9051 XRF (chat 1am n dinh CaZn)

Ché phim sé 1: 100,00 % “polyme tiéu chuén”
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Ché phim s6 2: 99,50 % “polyme tiéu chuén”
0,25 % Chimassorb®81 (2-hydroxy-4-octyloxy-benzophenon)
0,25 % Hop chit A

Diéu ché miu thir nghiém:

Khuy trén céc ché phim nay trong thiét bi tron dang tréng quay va sau d6, hoa
hop trong 7 phiit trong may can hai truc Collin® & 160°C v6i khe hd 0,4 mm. Sau do,
dua cdc mang thu dugc vao mdi truong nhéan tao theo ti€u chuin quéc 8 ASTM G
154-C1. Thong sé duoc xéac dinh 1a d6 1éch mau (Delta E, khau do 20 mm, D65, 10°).

Céc két qua duoc néu trong cac Bang 5.

Bang 5:
Delta EV sau khoang thoi gian nam trong moi trudng theo ASTM G
Ché phdm 154-C1 tinh bing gid
0 250
S6 1 0 0,35
S6 2 0 0,18

") céc tri s6 thap cang thip cang t6t.
Vi du 6: Lam 6n dinh mang dudc tir dung dich polymetylmetacrylat (PMMA) (1).

Hoa tan 10g Plexiglas 7 N (Evonik) trong 40g metylen clorua cing véi 50 mg
Hop chit A. Kéo mang véi su trg gitp cia dao cit tu dong (Erichsen®) & tbc @6 dao
cit 13 12 mm/gidy va chiéu cao khe ho 13 120pum. Sau do, chiéu mang bang anh séng
xenon theo ASTM G 26 C cii (4nh sang Xe, 2 loc bosilicat “S”, 0,35 W/m2 & 340 nm,
63°C + 3°C, d 4m tuong dbi 50 — 60 %, chiéu anh séng lién tuc, khong phun nuéc).
Mau duoc x4c dinh theo DIN 6167 (1980-01). Céc két qua nay duge thé hién trong
bang 6.
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Béang 6:

Gio 0 | 99 | 263|472 |1006|1504|2017|2498|2998|3987

Y1 (chi s nga vang)® 0,0 04|03 04]06]03[07][05]05]048

AE (mirc khac biét mau)® | 0,0 | 0,3 ] 0,1 { 0,3 (0,5]03]0,503]03]0)5

b* (toa 6 mau)* 0,2 (04|03[03]04{03/]05]|04)04)0)5

%) c4c tri s6 thap cang thip cang tot.
Vi du 7: Lam 6n dinh mang duac tr dung dich polymetylmetacrylat (PMMA) (2).

Hoa tan 10g Plexiglas 7 N (Evonik) vao 40g metylen clorua cung v6i 50 mg Hop
chit A va 100 mg 2,2’-metylenbis(6-(2H-benzotriazol-2-yl)-4-1,1,3,3-
tetrametylbutyl)phenol (Tinuvin®360). Kéo mang véi sy trg gitip cua dao cét ty dong
(Erichsen®) véi tbc do dao cit 1a 12 mm/gidy va chiéu cao khe h& 1a 120um. Mang
vira dugc kéo dugc 1am kho trong 10 phut. Mang thu dugc véi do day 25um c6 chi sd
nga vang 1a 16,3. (DIN 6167(1980-01)). Sau do, chiéu anh sang xenon cho mang nay
theo ASTM G 26 C cii (4nh sang Xe, 2 loc bosilicat “S”, 0,35 W/m2 & 340 nm, 63°C £
3°C, d6 Am tuwong dbi 50 — 60 %, chiéu 4nh séng lién tuc, khong phun nuéc). Mau
dugc x4c dinh theo DIN 6167 (1980-01). Cac két qua nay dugc thé hién trong bang 7.

Béang 7:

Gio 0 | 99 | 263 | 472 [1006 1504 [2017 24982998 3987
YT (chi sb nga vang)® | 0,0 | 0,6 | 02 | 0,7 | 1,1 [ 1,0 | 1,4 | L,1 [ 13 | L6
AE (mtc khac biét| 0,0 | 0,6 | 02| 0,6 | 09 [ 0,7 [ 1,0 | 0,7 | 0.8 | 1,0

mau)*
b* (toa 30 mau)* 01/05/03|05|08|07/]09]|08]08]| 10

%) c4c tri s6 thAp cang thip cang tot.
Vi du 8: Lam 6n dinh tAm dc méng polymetylmetacrylat (PMMA) (1).

Tron 70g metylmetacrylat vira dugc chung cét v6i 70 mg lauroylperoxit va 105
mg Hop chét A. Pudi khi hdn hop thu duge va gia nhiét trong cbc c6 ndp xodn be
trong 3 gi® trong bé nude & 60°C. Rot xi ré duge polyme héa so bd ndy vao gitta hai

tAm thay tinh, cach nhau 1,8 mm, dugc bit ba phia. Dung cu thiy tinh nay duoc giit
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trong 16 gio ¢ 60°C tu sdy, sau do, trong 3 gio ¢ 120°C. T4m polymetylmetacrylat
(PMMA) thu dugc c6 chi sd nga vang 12 32,2 (DIN 6167 (1980-01)). Sau do, dua tam
nay vao 4nh sang xenon theo ASTM G 26 C cii (anh sdng Xe, 2 loc bosilicat “S”, 0,35
W/m2 & 340 nm, 63°C + 3°C, 6 4m twong d6i 50 — 60 %, chiéu séng lién tuc, khong
phun nuéc). Mau duge xéc dinh theo DIN 6167 (1980-01). Céc két qua nay dugc the
hién trong bang 8.

Bang &:

Gio 0 |255]496 |733|999 [1502{2005(2494|3028 (4035|4995

Y1 (chi sb nga vang)® | 2,7 (1,20,7]03(03|03|02]02]02]02]04

AE (mic khac biét| 0,0 | 1,3 | 1,6 1,8 | 1,919 | 19|19 |19 | L9 |19

mau)*)

b* (toa do mau)* 20/08(06(03(03(03(02(02(03)03]03

%) cac tri s6 thap cang thip cang tot.
Vi du 9: Lam én dinh tim méng polymetylmetacrylat (PMMA) (2).

Tron 70g metylmetacrylat vira méi duge chung cit v4i 70 mg lauroylperoxit, 105
mg Hop chit A va 105 mg 2-(2H-benzotriazol-2-yl)-p-cresol (Tinuvin®P). Dubi khi
hoén hop va gia nhiét trong cbc c6 nip xodn b¢ trong 3 gid trong bé nuéc & 60°C. Rot
xi r6 dugc polyme héa so bd vao gitta hai tAm thiy tinh, v6i khoang céch 13 1,8 mm,
dugc bit ba phia. Dung cu thiy tinh nay duoc giit trong 16 gio & 60°C trong th sy, sau
do, 1a 3 gio ¢ 120°C. T4m PMMA thu dugc c¢6 chi s6 nga vang 1a 32,2 (DIN 6167
(1980-01)). Sau d6, cho t4m nay vao anh sang xenon theo ASTM G 26 C cii (anh sang
Xe, 2 loc bosilicat “S”, 0,35 W/m2 ¢ 340 nm, 63°C + 3°C, do Am tuong ddi 50 — 60
%, chiéu sang lién tuc, khong phun nudc). Mau duge xac dinh theo DIN 6167 (1980-
01). Céc két qua nay dugc thé hién trong bang 9.
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Bang 9:

Gio 0 | 2551496 | 733|999 [1502]2005|2494|3028(4035|4995

YI (chi séngéva‘mg)*) 31105(05|05|061]07/(06]0710,7]0,8]|1,0

AE (mtc khéc biét| 0,0 { 1919|1919 |18 | 1,818 18| 1,8 1,7

mau)*

b* (toa do mau)* 2210504104 (05105105]|0,6|0,6|0,6]0,7

*) c4c tri sO thap cang thip cang tot.
Vi du 10: Lam 6n dinh polyamit PA6 (1).

Nghién 4000g PA6 (Ultramid®B40, BASF) & nhiét do thép va lam kho trong ti
sdy chan khong & 80°C trong 4 gid. Trong mot thiét bi tron tdc d6 cao MTI M20 FU,
tron polyme dwgc nghién véi 12g Irganox®B 1171 (Hon hop 50% tris(2,4-di-tert-
butylphenyl)phosphit va  50%  N,N’-hexan-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionamit)]) va 10g Hop chét A. Sau d6, hoa hop hdn hop dang bot
ndy trong Berstorff®ZE 25x32D & 250°C va sau d6, 1am kho trong thiét bi 1am kho
Heliomat 2000 6K dugc ép din trén day chuyén ép diun mang Collin®CR-136/350
thanh mang c¢6 d day 50um.

Pua c4dc mang nay vao anh sang xenon theo ASTM G 155 chu trinh 1 (4nh sing
Xe, 2 loc bosilicat “S”, 0,35 W/m2 & 340 nm, 63°C + 3°C, d6 4m tuong ddi 50 — 60
%, chiéu sang lién tuc, 1am khoé 102 phut, sau d6, phun nuéc trong 18 phut). Mau dugc

x4c dinh theo DIN 6167 (1980-01). Cac két qua duoc néu trong Bang 10:

Bang 10:
Gio 0 | 100 | 248 | 500 | 737 | 994
Y1 (chi sd nga vang)® | 0,1 | 0,3 | 0,4 | 0,5 | 0,6 | 0,8
b* (toa d0 mau)* 02 {0304 )|04]04] 0,5

*) cac tri sO thap cang thip cang tot.

Vi du 11: Lam 6n dinh polyamit PA6 (2).
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Nghidn 4000g PA6 (Ultramid®B40, BASF) & nhiét do thap va lam kho trong ti
shy chan khong & 80°C trong 4 gid. Trong mt thiét bi tron toc do cao MTI M20 FU,
tron polyme dugc nghién véi 12g Irganox®B 1171 (Hon hgp 50% tris(2,4-di-tert-
butylphenyl)phosphit ~ va 50%  N,N’-hexan-1,6-diyl-bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionamit)]) va 20g Hop chét A. Sau d6, héa hop hdn hop dang bot
nay trong Berstorff®ZE 25x32D & 250°C va sau d6, lam kho trong thiét bi lam kho
Heliomat 2000 6K dugc ép dun trén day chuyén ép dun mang Collin®CR-136/350

thanh mang c6 d6 diy 50um.

Pua cdc mang ndy vio 4nh sang xenon theo ASTM G 155 chu trinh 1 (&4nh sang
Xe, 2 loc bosilicat “S”, 0,35 W/m2 ¢ 340 nm, 63°C + 3°C, d6 4m tuong ddi 50 — 60
%, chidu sang lién tuc, 1am kho 102 phit, sau d6, phun nudc trong 18 phut). Mau dugc
x4ac dinh theo DIN 6167 (1980-01). Cac két qua dugc néu trong Bang 11:

Bang 11:
Gio 0 |100|248|500|737|99%4
Y1 (chi sb nga vang)* 0,11041]03/04]03]006
b* (toa do mau)® 0,2(03/03(0303]04

%) c4c tri sb thap cang thip cang tot.
Vi dy 12: Lam 4n dinh polyoxymetylen (POM) (1).

Nghién 2500g POM (Ultraform®N2320 003, BASF) ¢ nhiét do thdp va lam khd
trong tu sy chan khong & 80°C trong 4 gio. Trong thiét bi tron toc dd cao
Mixaco®Lab CM 12, trn polyme dugc nghién voi 7,5g Hop chit A va 3,75g etylen
bis(oxyetylen) bis-(3-(5-tert-butyl-4-hydroxy-m-tolyl)-propionat) (Irganox®245). Sau
d6, héa hop hdn hop dang bot thu duge trong Berstorff®ZE 25x32D ¢ 190°C va sau
khi lam kho trong thiét bi 1am kho Heliomat 2000 6K, dic phun thanh céac ban c6 do
diy 2 mm trong Engel HL 65 & 190°C.

Pua cac ban ndy vao 4nh sang xenon theo ASTM G 155 chu trinh 1 (4nh sang
Xe, 2 loc bosilicat “S”, 0,35 W/m2 & 340 nm, 63°C + 3°C, d6 4m tuong dbi 50 — 60
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%, chiéu sang lién tuc, 1am kho trong 102 phit, sau do, phun nuéc trong 18 phut). Mau
duoc x4c dinh theo DIN 6167 (1980-01). Cac két qua dugc néu trong Bang 12:

Bang 12:
Gio 0 98 262 | 499 | 776
YI (chi s6 nga vang)*) 4.4 1,9 3,0 3,5 4,1
b* (toa 40 mau)* 2,7 1,3 1,9 2.2 2,5

%) c4c tri sb thap cang thip cang tot.
Vi du 13: Lam 6n dinh polyoxymetylen (POM) (2).

Nghién 2500g POM (Ultraform®N2320 003, BASF) & nhiét do thip va 1am kho
trong ti sdy chan khong & 80°C trong 4 gio. Trong thiét bi tron téc dd cao
Mixaco®Lab CM 12, trdn polyme dugc nghién véi 7,5g Hop chit A, 3,75g etylen
bis(oxyetylen) bis-(3-(5-tert-butyl-4-hydroxy-m-tolyl)-propionat) (Irganox®245) va
7,58 2-(2H-benzotriazol-2-yl)-4,6-bis(1-metyl-1-phenyletyl)phenol (Tinuvin®234).
Sau d6, héa hop hdn hgp dang bt thu duge trong Berstorff®ZE 25x32D & 190°C va
sau khi 1am khé trong thiét bi 1am khd Heliomat 2000 6K, diic phun thanh cac ban co
d6 diy 2 mm trong Engel HL 65 & 190°C.

Pua céc ban nay vao 4nh sing xenon theo ASTM G 155 chu trinh 1 (4nh sang
Xe, 2 loc bosilicat “S”, 0,35 W/m2 & 340 nm, 63°C = 3°C, do 4m tuong dbi 50 — 60
%, chiéu sang lién tuc, 1am kho trong 102 phut, sau d6, phun nudc trong 18 phut). Mau

dugc xac dinh theo DIN 6167 (1980-01). Cac két qua dugc néu trong Bang 13:

Bang 13:
Gio 0 | 98 [262499 (776
Y1 (chi sd nga vang)® | 7,0 | 4,1 | 4,4 |44 4,6
b* (toa d6 mau)*® 4212,712,812.8/29

%) cac tri s6 thap cang thip cang tot.

Vi du 14: Lam &én dinh mang polyetylen ty trong thp (LDPE) dung trong nong
nghiép.
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Céc mang LDPE ding cho cdc tmg dung ndng nghi¢p duge tao nhu sau: Tron
100g chét 1am 4n dinh chéng phan hily bdi dnh sang dugc néu trong cac Bang 14-1 va
14-2, 5g Irganox®B900 (80% tris(2,4-di-tert-butylphenyl)phosphit va 20 % octadexyl-
3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionat) lam chit 1am 6n dinh quy trinh va
895g bt polyetylen (Versalis Riblene®FF 29, duoc dic trung bdi ¢ ty trong la 0,921
g/cm? va chi s6 chay (190°C/2,16Kg) 1a 0,6 g/10”) trong thiét bi tron kiéu tuabin. Ep
din hdn hop nuée cai & nhiét do t6i da 13 200°C trong thiét bi ép dan hai truc vit OMC
ding cho phong thi nghiém (& 19mm, L/D=25). Tron mot phén x4c dinh cta cac hat
thu dugc véi 50g hdn hgp nude cai polyetylen chira 5% Irganox®B900 1am chit 1am
4n dinh quy trinh va v6i mot luong polyetylen tinh khiét duoc mo ta trén day & dang
vién dé tao ra ché phém 10000 g, trong thiét bi tron chdm Rhonrad trong 10 phit, thu
dwoc ché phAm cubi chira tAt ca 12 0,6% chit lam n dinh chong phén hiy béi anh
sang. Cudi cing, thbi ché phim nay qua thiét bi ép dun thdi Dolci® ban cong nghiép

(& 40mm, L/D=26) ¢ nhiét do td1 da 12 210°C, thu duwoc mang méng 150pum.
Maoi truong nhan tao:

C#t cac mAu mang tir ché phdm dugc tao ra nhu dwoc md ta trén day va dwa vao
thiét bi kiém tra méi truong (WOM, theo ASTM G155, chu trinh 1am kho), dé chiu tac
dong cia anh sang tdng cudng. LAy cac mAu nay ra sau mdi khoang thoi gian xdc dinh
sau khi dua vao mdi trudng va cho trai qua thir nghi¢ém do bén kéo: do dan dai ra & chd
dut duge xé4c dinh, bing cach sir dung cang ké tde do cd dinh (theo ISO 527), dé danh
gia muc tdn hai dén céc tinh chét co hoc cia mang nhya nay do su phan huy polyme.

Céc két qua danh gid dwgce néu trong Bang 14-1:

Béang 14-1:

Chét 1am 6n dinh chdng phan hity boi 4nh | Thoi gian (gi®) dén 50% do dan dai ban

sang dAu
0,6% Hop chat A 5075

Bang trén cho thdy tac dung 1am n dinh chdng phan hity béi 4nh sang rat tbt ctia

Hop chit A.
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MBoi trudng nhan tao két hop v6i xtt ly héa hoc (axit sulfuro):

CAt cdc mAu mang duoc tao ra nhu mo tra trén ddy va nhung vao dung dich axit
sulfuro 0,IN trong 24 gi¢. Viéc nay dé md phéng tic dung clia moi truong axit do

nhiéu hop chit héa ndng gay ra.

Sau khi dé cac mAu mang dén khd trong mot chup khoi, dwa cac mang duge xtt Iy
ndy vao thiét bi kiém tra méi trudong (WOM, theo ASTM G155, chu trinh lam kho), dé
chiu tic dong cla anh sang tdng cudng. LAy cac mau ché phim ra sau mdi khoang thoi
gian x4c dinh sau khi dwa vao moéi truong va cho trai qua thir nhiém do bén kéo nhu

duge mb ta trén day. Cac két qua danh gia dugc néu trong Bang 14-2.

Bang 14-2:

Chat 1am 6n dinh chdng phan hity béi anh | Thoi gian (gid) dén 50% do dan dai ban

sang dau
0,6% Hop chat A 4040

Bang trén cho thdy tac dung lam dn dinh chéng phan hily béi anh sang rat t6t cia Hop

chat A v6i su c6 mit cua cac hop chat héa nong.
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YEU CAU BAO HQ
1. Hop chét c6 cong thire (1):
HiC CH3 Fi\’s
R1—N>>:>—N N/N ]N NQ 0
HeC CHa

trong do:

R: va Ry doc 1ap véi nhau 1a hydro, Ci-Cxalkyl, -O, -OH, -CH,CN, Ci-
Cisalkoxy, C2-Cigalkoxy dugc thé bing -OH; Cs-Ciaxycloalkoxy, Cs-Csalkenyl, Cs-
Csalkenyloxy, C7-Cophenylalkyl khong dugc thé hodc dugc thé & phenyl bing 1, 2
hodc 3 Ci-Caalkyl; hodc Ci1-Csaxyl; va

R3 va R4 doc 14p v6i nhau 1a C1—Caalkyl hodc nhém c6 cong thire (Ia):
HsC CHs
N—Ro (Ia)
HsC CHs
trong d6 Ro c6 nghia cta R; hodc Ro.

2. Hop chét theo diém 1, trong d6 Ri va Rz doc 14p v6i nhau 1a hydro, Ci-Csalkyl, Ci-

Cisalkoxy hodc xyclohexyloxy; va
R3 va R4 ddc 14p v6i nhau 13 Ci-Cealkyl.

3. Hop chét theo diém 1, trong d6 hop chét c6 cong thire (1) 1 hop chét (A):
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H3C CHs
?4Hg-n
H3zC—N N N N >
2
g (A).
HsC CHs N N
N—C4Hg-n
HsC CHs3
HsC l]l CH3
CHs;

4. Ché phim chira polyme déo nhiét, polyolefin, acrylonitril/butadien/styren, polyvinyl
clorua, polymetylmetacrylat, polyamit hodc polyoxymetylen va hop chét c6 cong thirc
(1) theo diém 1.

5. Ché phim theo diém 4, trong d6 polyme déo nhiét 1a polyolefin déo nhiét.

6. Ché phim theo diém 4, trong d6 polyme déo nhiét 1a polyetylen hodc polypropylen
déo nhiét.

7. Ché phdm theo diém bat ky trong sb cac diém tir 4 dén 6, trong d6 ché pham nay

con chira chit chéng oxy héa phenol va/hodc tris[2,4-di-tert-butylphenyl]phosphit.

8. Ché phdm theo diém 7, trong d6 chét chéng oxy héa phenol 1a pentaerythritol
tetrakis[3,5-di-tert-butyl-4-hydroxyphenylpropionat], octadexyl-3-(3,5-di-tert-butyl-4-
hydroxyphenyl)proprionat, 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-tri-
metylbenzen, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hexametylen-
diamit hodic  1,3,5-tris[3,5-di-tert-butyl-4-hydroxybenzyl]isoxyanurat, 2,4-di-t-
butylphenyl-3,5-di-t-butyl-4-hydroxybenzoat hoégc bis(1,2,2,6,6-pentametylpiperidin-
4-y1)-butyl(3,5-di-t-butyl-4-hydroxybenzyl)malonat .

9. Ché phdm theo diém bét ky trong sb céac diém tir 4 dén 8, trong d6 ché pham nay
con chira chit 1am dn dinh v6i 4nh sang 13 amin bi 4n ngit khong gian ma khéc v6i hop

chéit c6 cong thire (I) theo diém 1 vi/hodc chét hip thu UV.

10. Ché phim theo diém 9, trong d6 chét hép thu UV dugc chon tir nhém bao gbm 2-
(2'-hydroxyphenyl)benzotriazol, 2-hydroxybenzophenon, oxamit va 2-(2-hydroxy-
phenyl)-1,3,5-triazin.
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11. Chét liéu trang tri bén trong hodc bén ngoai 6 t6 dugc lam tir ché pham theo diém
bét ky trong s cac diém tir 4 dén 10.

12. Chét liéu trang tri theo diém 11, trong d6 chét liéu nay 1a chét liéu 1am bé mit cua

tran, ghe hodc chén bun.

13. V4t pham ding trong ndng nghiép dugc lam tir ché pham theo diém bét ky trong sd

cac diém tir 4 dén 10.
14. Vat phdm theo diém 13, trong d6 vat phAm nay 1a mai che nha kinh.

15. Phuong phép 1am 6n dinh chét liéu hitu co chéng lai su phan hiy boi anh sang,
nhiét hodc qua trinh oxy héa, phuong phap nay bao gdm budc dua vao chit liéu hiru

co ndy it nhat mét hop chét c6 cong thire (I) theo diém 1.

16. Phuong phap didu ché hop chét c6 cong thic (I) theo diém 1, phuong phap nay
bao gdm budc cho hop chét c6 cong thie (ID):

Ta
R+—N N /N Cl
e N (IT)

phan tng véi pyrolidin trong dung méi hitu co, tiy y v6i sy ¢6 mat cua bazo hitu co

hoac vo co.





