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thé, trong d6 kich thudc vi tinh thé nay dua trén chiéu dai mién cb két trung binh 1a khong

16n hon 30nm theo hudng <100>, va khong 16n hon 60nm theo hudéng <011> nhu duogc
xac dinh bang phuong trinh Scherrer qua nhiéu xa bot tia X; va ty 1¢ dai-rong dugc tinh
bang chiéu dai mién c6 két <100>/<011> 1a nhoé hon 0,65, tot hon 14 nho hon 0,56, cu thé

1 nho hon 0,44. Sang ché ciing dé cip dén quy trinh diéu ché k&m monoglyxerolat va ché

pham dé ché tao vat pham c6 hinh dang chita kém monoglyxerolat nay. Kém

monoglyxerolat 1a hitu dung 1am chat tao nhan, va rat c6 hiéu qua tai cac muc tai thap ¢
cac polyme nhu polypropylen.
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Linh vuc ky thuit dwgc dé cap

Sang ché d& cap dén chét tao nhan, phuong phap san xuét chiing, va céc ché phim

polyme chira chét tao nhan nay.
Tinh trang ky thuit ciia sang ché

Trong quy trinh x{t Iy cdng nghiép cac polyolefin bang cach duc phun, do két tinh
polyme thuong dugc kiém so4t bang céch st dung cac muc thich hop cia cac chét tao
nhan. Cac chét tao nhan nay dem lai cac wu diém cho polyme bang cach ting nhiét do
két tinh (Tc) cta polyme, lam ting dong lyc két tinh va, do d6, 1am giam thoi gian can
d2 hoan thanh m3i chu k§ cho sy phun ctia vat phédm (tic 1a thi gian chu ky), ma dan
dén 1am ting cong sudt cua thiét bi dtc phun. Cac chét tao nhan c6 thé ciing mang lai

céc tinh chit co hoc cai thién cia vat thé polyme nho thu duge do két tinh cao hon.

Tinh ning ngdy cang quan trong hon 14 tinh hiéu qua & cac muc tai thap. Su can
nhéc vé chi phi 1 quan trong trong cac san phim polyme. Néu chi phi ctia chét tao nhan
duogc yéu ciu cho mdi kilogam ctia polyme 1a cao hon sy tiét kiém chi phi thu dugc tir
su ting nhiét do két tinh hogic sy giam thoi gian chu ky di kém, thi bét k& hidu qua cua
chét tao nhén, chét tao nhan nay s& khong thanh cong vé mit thuong mai. Do d6, quan
trong 1a phai tim kiém lién tuc céc chét tao nhan méi hodc dugc cai bién ma c6 hiéu qua
cao & cac mirc tai thip so v6i nhitng thay thé ma c6 ciing hiéu qua, nhung & cac muc tai

cao hon.

Céc chét tao nhan ma dugc md ta hodc dugc st dung trong san xuét polyolefin bao
gdm cac hop chét gbc sorbitol, cac dicarboxamit vong nhu N,N’-dixyclohexyl-2,6-
naphtalen dicarboxamit, cac mubi dicarboxylat vong, cac mudi phosphat di vong thom,

canxi malonat, va cac propantriolat kim loai héa tri‘hai nhu kém monoglyxerolat.

K&m monoglyxerolat (ZMG) la chét tao nhan hiéu suét cao hién c6 ma c6 hiéu qua
rit tbt tai cac mic tai thap (vi du 500 — 1000 ppm) trong san xuét polyolefin thuong mai.
K&m monoglyxerolat dugc tbng hop, md ta dic tinh va md ta 14n dau boi Taylor et al.

(Xem Radoslovich, E. W., Raupach, M. R., Slade, P. G, & Taylor, R. M. (1970).
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Crystalline cobalt, zinc, manganese, and iron alkoxides of glycerol. Australian Journal
of Chemistry, 23(10), 1963-1971; Hambley, T. W., & Snow, M. R. (1983) The crystal
and molecular structure of zinc (II) monoglycerolate. Australian Journal of Chemistry,
36(6), 1249-1253; va Slade, P. G., Radoslovich, E. W., & Raupach, M. (1971) Crystal
and molecular structure of cobalt (II) monoglycerolate. Acta Crystallographica Section
B: Structural Crystallography and Crystal Chemistry, 27(12), 2432-2436.) ZMG
thuong mai hién nay dugc san xuét dya vao quy trinh dugc md ta trong Patent My sb
US 5,475,123 (1995), ma tac gia sang ché 12 Bos, ma sau day dugc goi 1a “ZMG khong
cai bién”. Dang tht hai cia ZMG ciing dugc biét dén tir tai liéu Patent — Patent My )
US 7,074,949 ma tac gia sang ché ciing 12 Bos (2006). Trong phuong phéap cua patent
nim 2006, k&m monoglyxerolat dugc tbng hop, truc tiép hodc gidn tiép, tir hydrozinxit
(Zns(CO3)2(OH)s). Do d6, nguyén lidu nay sau day duoc d2 cap dén 1a “hydrozinxit-
ZMG”.

Tuy nhién, theo thoi gian, c6 &p lyc tang vé chi phi séan xuét polyme, va s& la thuén
loi d€ phat trién cdc chat tao nhan méi va dugc cai bién ma tao ra sy can bé‘mg ua thich
hon giita chi phi ciia chat & cac mic tai dugc yéu ciu va tiét kiém chi phi thu dugc trong

qua trinh san xuit cac san phdm polyme chira chét nay tai mirc tai do.
Ban chét k§ thuit cia sang ché

Muc dich ctia sang ché la d€ xuat chét tao nhan méi hodc dugc cai bién v61 hiéu
qua tao nhan duge cai thién tai cac muc tai thap, cac cheé pham polyme chira chat tao

nhan va phuong phép li€n quan dé san xudt chét tao nhan nay.

Céc tac gia sang ché hién tai d4 phat hién ra rﬁng ho ¢c6 thé tao ra dang dugc cai
bién ctia kém monoglyxerolat ma c6 hi¢u qua tao nhan duoc cai bién, cu thé khi so sanh
véi kém monoglyxerolat chua dugc cai bién. Dang méi ciia k&m monoglyxerolat sau
day dugc goi 1a “GMS-ZMG” (sau day dugc goi la chét cai bién glyxerol monostearat
(GMS) dugc st dung manh hon), va tao ra hiéu qua tao nhén tot hon hiéu qua dat dugc
v6i nhidu gip hai 14n lugng kém monoglyxerolat chua dwoc cai bién. Tac gia sang ché

tao ra san phim nay (GMS-ZMG) bang céch st dung quy trinh didu ché méi.

Theo mot khia canh, sang ché d& xuit kém monoglyxerolat & dang cac chét két tu

clia cé4c vi tinh thé, trong @6 kich thude vi tinh thé dua vao chiéu dai mien co ket trung
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binh 14 khéng 16n hon 30nm & hudng <100> (tire 1a doc truc ving <100>; sau day thuong
duoc d& cap dén 1a huéng <100>), va khong 16n hon 60nm theo huéng <011>, nhu dugc
xé4c dinh bang phuong trinh Scherrer thong qua nhiu xa bot tia X. San phim nay con
thich hop 13 c6 ty 1& dai-rong (dugc do hodc dugce tinh 13 <100>/<011> cé4c chiéu dai
min ¢b két) nhé hon 0,65, vi du nhd hon 0,60 hogc nhé hon 0,56. Ty 1¢ dai-rong theo

cac phuong én dugc vu tién 1a nho hon 0,44.

Thong qua quy trinh dwgc md ti & ddy, chu don @3 tao ra dang cia kém
monoglyxerolat ma chira chét cai bién két hop (vi du GMS-ZMG), ma din dén su tao
thanh cac chét két tu ctia céc vi tinh thé, ma céc vi tinh thé nay 1a cye ky nhoé. Céc chét
két tu nay chira nhidu vi tinh thé, va do d6 16n hon dang ke so v6i cdc vi tinh thé riéng

~

ré.
Tac gia sang ché da tién hanh cac nghién ciru déng ké theo cach cai bién kém
monoglyxerolat dé cai thién tinh hiéu qua cua su két tinh, qua viéc lam tang nhiét 4o két

tinh va/hojc ting tc khoang thoi gian dé hoan thanh qua trinh két tinh cia polyme.

Téc gia sang ché da dat duoc ket qua nay sau nhiu ndm nd luyc, ma trong khoang

thoi gian d6 da co nhidu cb ging dugc thyc hién @8 giam kich thudc cia monoglyxerolat.

Tac gia sang ché sau @6 da thanh cong dat dugc kich thudce tinh thé nho ciia kém
monoglyxerolat thong qua viéc st dung chét cai bién va thong qua viéc kiém soét cac
didu kién san xuét cia kém monoglyxerolat. Sy d6i méi quan trong, so vdi gidi phap k¥
thuat da biét, 1a kha ning sir dung kém oxit “quy trinh gian tiép hodc quy trinh French”
cd ban sin trén thi trudong va tuong dbi ré tién (vi du thu dugc tir Umicore Zinc
Chemicals) 1am diém bét dAu, trai nguoc véi hydrozinxit (nhu duge md ta trong Patent
My s6 US 7,074,949). D6i voi s m6 ta clia “quy trinh gidn tiép hodc quy trinh French”
8 san xuét kém oxit, xem Moezzi, A., McDonagh, A. M., & Cortie, M. B. (2012) Zinc
oxide particles: Synthesis, properties and applications. Chemical Engineering Journal,
185, 1-22. Chét cai bién nay khong 1am thay ddi ciu tao hod hoc co ban cia kém

monoglyxerolat.

Theo mdt phuong 4n, sang ché d& xuét quy trinh didu ché k&m monoglyxerolat,
bao gbm budc cho hop chét kém, ma khéac vé6i hydrozinxit (tic 13, n6 13 hop chét kém

khac hydrozinxit, va khong thu dugce tir hydrozinxit) phan tmg véi glyxerol va chét cai

_4-



39291

bién, trong sy c¢6 mat cuia chat xic tac axit, trong do:

- hgp chit kém nay dugc chon tir nhom bao gbm kém oxit, kém cacbonat, k&m

hydroxit, k&m carboxylat va cac két hop cia chung, hodc/va

- phéan ung nay dugc thuc hién trong su c6 mit cia it hon 10% khdi luong nudc,

dwa vao tong khdi luong cta thanh phan phan tng.

Theo cac phuong 4n wu tién, ca hai didu kién trén duoc st dung trong quy trinh
nay.

Sang ché cling mo ta cc diéu kién nhiét 46 vu ti€n dé san xuit kém monoglyxerolat

tir kém oxit va glyxerol, trong su ¢6 mdt cla chét xtic tac axit va chat cai bién, dé kiém

sodt kich thuéc vi tinh thé va chét két tu cua san pham.

Bing cach san xuit kém monoglyxerolat dudi dang dugc cai bién dic trung dugc
mo ta trén day, cac tac gid sang ché @i co thé tao ra cac ché pham polyme chira kém
monoglyxerolat (chét tao nhan) (GMS-ZMG), trong d6 cac ché phdm polyme nay c0

nhiét d6 két tinh tuong dbi cao o tai thip cia kém monoglyxerolat.

Do d6, theo phuong an khac, sang ché d xut ché phdm bao gbm polyme hitu co
va kém monoglyxerolat dugc md ta trén day. Kém glyxerolat nay co thé c6 mit & lugng

tir 0,01% dén 20% khdi lugng cua ché phim polyme nay.

Theo phuong an khac, sang ché @ xuit ché pham bao gbm polyme hitu co va chit
tao nhan bao gdm kém monoglyxerolat, trong d6 kém monoglyxerolat nay c6 kich thudc
vi tinh thé dya vao chidu dai mién cb két trung binh 1a khong 16n hon 30nm theo hudng
<100>, va khong 16n hon 60nm theo huéng <011> nhu duge xac dinh bang phuong
trinh Scherrer thong qua nhidu xa bot tia X; va ty 1€ cla cac chidu dai mién c6 két trén
day (ma c6 thé dugc dé cap dén 1a ty 1é dai-rong) 1a nh6 hon 0,65, vi du nhé hon 0,60
hodc nhé hon 0,56, t6t hon 1a nhé hon 0,44. Viéc co ty 1€ dai-rong nam trong khoang
nay chi ra rang chidu cao xép chdng cta céc tAm kém glyxerol 12 nhé hon chiéu dai

phién cta chung.

Sang ché d& xuét viéc st dung kém monoglyxerolat cuia loai dugc mo ta trén day
(GMS-ZMG) lam chit tao nhan. Sang ché ciing d& xult viéc st dung kém
monoglyxerolat ciia loai duge md ta trén day (GMS-ZMG) d8 cai thién (1am tang) nhiét
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{6 két tinh ciia polyme hitu co. Didu nay c6 thé 1a bang cach lam ting nhiét d két tinh
cua polyme hitu co tai tai thap, vi du 400ppm hodc thip hon.

Mo ta van tiat cac hinh vé

Fig. 1 thé hién miu XRD ciia k&m monoglyxerolat dugc cai bién theo phuong 4n
cta sang ché (GMS-ZMG). Ciing dugc thé hién 12 mau XRD ctia ZMG khong dugc cai
bién. Truc X thé hién 20 (theo dd), va truc Y thé hién s6 luong (cudng do dinh). Dinh
tai 20 = 10,9° 1a dinh (100) cua kém monoglyxerolat. Ca hai miu XRD déu da duge
chuin héa sao cho dinh (100) c6 cing cudng d6. DPinh (100) cia GMS-ZMG rdng hon
s0 v6i & ZMG chua cai bién, tirc 1a céc vi tinh thé GMS-ZMG 1a nhd hon.

Fig.2ava2b thé hién cc hinh anh SEM ctia ZMG chua cai bién (Fig. 2a) va ZMG
da cai bién (Fig. 2b) theo phuong én ciia sang ché. Thanh ty 1¢ ¢ mdi hinh anh 13 Tpm.

Fig. 3a, 3b va 4 la cac hinh &nh SEM bd sung cho k&m monoglyxerolat da cai bién.
Thanh ty 1 & mdi hinh anh 13 100nm.

Fig. 5 thé hién mau XRD cua hydrozinxit-ZMG (vi du so sanh 1), so v6i bidu dd
XRD ctia GMS-ZMG (Vi du 1). Truc X la tryc 26 (theo d0), va truc Y la sb lugng.
DPudng tai 26 = 10,9° 1a dinh (100), va hai mau XRD d3a duogc chuén hoa sao cho céc
cudng do dinh (100) 1a nhu nhau. Dinh (100) cia GMS-ZMG 1l rong hon so véi &
hydrozinxit-ZMG, tirc 1a céc vi tinh thé GMS-ZMG vi 12 nhé hon.

M5 ta chi tiét sang ché

K&m monoglyxerolat, phuong phép san xut, cac ché phdm polyme va st dung

theo cac phuong an cu thé cta sang ché dugc mo ta dudi day.

Trudc khi mo ta chi tiét phuong 4n san xuit kém monoglyxerolat dugc cai bién,
cac d4u hiéu dang chd y vé kém monoglyxerolat dugc cai bién s& duge mo ta. Kém
monoglyxerolat dugc cai bién nay 1a hitu dung 1am chét tao nhan. Do d6, cac tham chiéu
dén k&m monoglyxerolat c6 thé dugc sir dung thay thé cho “chét tao nhan”.

Ké&m monoglyxerolat (GMS-ZMG) t6t hon néu 13 it nhat 90% khdi lugng k&m
monoglyxerolat (hop chit hod hoc). Chét cai bién tét hon 14 khong 16n hon 5 % mol cua
ham luong k&m monoglyxerolat. Chét cai bién dugc két hop theo cach sao cho n6 khong

don gian 1a sy tron 1Bn ctia chét cai bién v6i kém monoglyxerolat chua dugc cai bién
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duoc didu ché so bo. Chét cai bién dugc bd sung trong qué trinh sén xuét kém
monoglyxerolat. Pa phat hién ra rang nguyén liéu duge cai bién 12 ZMG cAu tric tinh
thé (bing chiing nhiéu xa tia X). Theo phuong 4n dugc uu tién, chat cai bién, glyxerol
monostearat, dugc st dung & 5,47% khéi lugng cua téng khéi lugng GMS-ZMG.

Chét cai bién 12 chét ma c6 kha ning cai bién kich thudc vi tinh thé cua kém
monoglyxerolat trong qué trinh san xuét. Lép chét thich hop dugc phat hién 1a c6 cac
kha nang cai bién nhu vay 1a cac glyxerol carboxylat este. Glyxerol carboxylat nay tbt
hon 12 monoglyxerolat ctia axit, hodc monoaxylglyxerol. Axit nay t6t hon 12 axit béo no,
va ¢6 thd 13 axit béo no C6 dén C24. Theo céc phwong 4n duge uu tién, chét cai bién
nay la glyxerol monostearat (este cua axit stearic). Chuy rang cac triglyxerit axit béo
don thudn, vi du dau dira, khong c6 hiéu qua lam cac chét cai bién, nén sy c6 mat cla

hai nhom hydroxyl trong glyxerol este dugc uu tién.

K&m monoglyxerolat theo sang ché (GMS-ZMG) chira chit cai bién dugc két hop
l1a & dang cac chit két tu cia cac vi tinh th&. Kich thudc cta chat két tu c6 thé duge do
bing kinh hién vi dién tir quét (SEM). Béng céch st dung SEM, quy trinh thich hop bao
gdm buéc dinh nguyén liéu kém monoglyxerolat vao bang cacbon hai mat. Bang nay
dugc gin v6i gid SEM (va nguyén liéu dinh yéu dugc thdi di bang nito nén). Nguyén
liéu kém monoglyxerolat két dinh sau d6 dugc trang bang kim loai (vi du, platin); va
cac hinh anh duoc thu thap trong kinh hidn vi dién tir quét (SEM) tai cac do phong dai
khac nhau. K§ thuét ndy dam bao ring sy phan bd kich thude chét két tu do dugc cho
nguyén liéu k&m monoglyxerolat 12 phi hgp v6i sy phan b6 kich thude chit két ty cia
san phidm khong chit (ttc 12 khong xu ly thém & mdi truong huyén phu, v.v.). Kich
thude ciia mdi hat (duéi dang dudng kinh) dugc tinh cho cac chét két tu nhin thay bén
trong ving hinh anh. Kich thudc chét két tu nay 1a kho d8 do ma khong bi anh hudng
béi cac didu kién xi 1y, va khai niém vé kich thuéc chét két tu 12 rét khong rd rang vé
tinh hitu ich téng thé. Do d9, cac kich thudc chét két tu duge st dung trong ban mo ta
nay khong dugc cung cAp mot cach tiéu chuin, ma thay vao d6 dwa ra dudi dang cac mo
ta cho thiy su tbng hop thanh cong (céc chét két tu 16n khong chit bao gbm céc vi tinh
thé nho).

Cac chét két tu ndy bao gdm nhidu vi tinh thé. Céc chat két tu ma thé hién ndi bat
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& céc cac hinh anh kinh hién vi dién t quét (SEM) thudng ndm trong khoang rong tir
Sum dén SOpm. Tt hon khi c6 nhidu vi tinh thé dugc két tu thanh céc hat c6 kich thude
micron, cu thé 1a céc hat c6 kich thude micron trong do6 cac chat két tu dugc lién két
khong chat. Viéc thé hién nguyén liéu dudi dang cac hat kich thude dudi 100 nanomét
1i rac dan dén viée xir Iy kho khan va lién quan dén dong goi va van chuyén vat lidu.
Céac chit két tu ma & khoang kich thudc micron trdnh dugc cac vAn d& nay. Mic du su
két tu nhu vay rit hép din, quan trong 12 ban chét clia céc chat két tu khong din dén cac
kho khin trong viéc tach va phén bd céc vi tinh thé riéng r& qua ché phim polyme. Céc
k¥ thuat dugc mo ta & day dé san xuét k&m monoglyxerolat dugc cdi bién GMS (GMS-
ZMG) duoc tin 1a tao ra cac chit két tu ma duoc gitt khong chat.

Ké&m monoglyxerolat theo sang ché (GMS-ZMG) ¢6 vi tinh thé rit nho (nhu duge
xéc dinh bing XRD), vi do d6 phan phéi nhiéu vi tinh thé hon (tirc 1a céc tim chét tao

nhén hoat dong) trén mdi khéi lugng don vi, ma phan tan hi¢u qua.

Ké&m monoglyxerolat theo sang ché (GMS-ZMG) 1am tang nhi¢t do két tinh, ngay

c4 khi sir dung & lugng thap.

Céc miu XRD thu duoc bing dung cu nhifu xa tia X dugc cai dat theo dang hinh
Bragg-Brentano (0-26), quét gitta cdc gid tri 26 mong mudn. Mbi dinh turong tmg véi bd
céc mit phing mang tinh thé dugc mé ta bang chi s6 Miller, vi du (100). Déi vai dinh
dugc cho, vi du dinh (100), chiéu rong cua dinh nay twong (g v6i chidu dai mién cb
két trung binh (tuc 1a kich thude vi tinh thé), theo hudng cua truc ving do, tirc la <100>
trong vi du nay, dugc do béng cach str dung chiéu rong dé‘ly du tai mot nira tdi da
(FWHM) clia dinh (100). Phuong trinh Scherrer sau d6 c6 thé duogc st dung dé tinh kich
thuée vi tinh thé:

t=KMp cos 6;

trong d6 1 13 kich thudc vi tinh thé trung binh (nm), K 1a hé s6 hinh dang khong
tht nguyén (duoc 14y & day 1a 0,9; cing gié tri B phai dugc st dung cho tit ca céc sd
liéu ma dugc so sanh 14n nhau), A 1a bude séng cla tia X dugc st dung (0,154 nm (trc
14 bire xa Cu Kav)), p 1a dudng md rong tai FWHM dugce biéu dién theo radian, va 0 la
goc Bragg (dugc bidu dién theo do; (gia tri 26 cua dinh)/2). Sy mé rong duong duoc gia

dinh 1a tir mdt minh c4c thay doi chicu dai mién co ket.
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K&m monoglyxerolat (GMS-ZMG) c6 thé dugc tao ra véi kich thudce vi tinh thé
theo huéng <100> (dugc xac dinh bang phuong phép trén day) ndm trong khoang tir 10
dén 30nm, nim trong khoéng tir 10 dén 25nm, hodc nam trong khoang tir 10 dén 20nm.
Kich thudc vi tinh thé trung binh nay thudng nhé hon 25nm, nhé hon 22nm, hodc nhé

hon 20nm.

Ké&m monoglyxerolat ¢6 th duoc tao ra véi kich thuéce vi tinh thé theo huéng
<011> (dugc xac dinh bang phuong phép trén day) nam trong khoéang tir 20 dén 50nm,

nam trong khoang tir 20 dén 48nm, hodc nam trong khoang tir 20 dén 46nm.

Kich thuéc vi tinh thé cia GMS-ZMG khong 16n hon 30nm theo huéng <100>
(tacla chidu dai mién cb két doc hudng xép chdng), va khong 16n hon 60nm theo hudng
<011> (tuc la chidu dai mién cb két doc huéng mat phing), nhu duogc xac dinh bang
phuong trinh Scherrer thong qua nhiéu xa bot tia X. Kich thudc vi tinh thé theo huéng
<011> t&t hon 12 nhd hon 60nm. TY 18 ctia cac chidu dai mién c6 két trén day (ty 18 dai-
rong) thich hop 1a x4p xi mot ntta, hodc chinh xac hon 14, nho hon 0,65, vi du nhé hon

0,60 hozic nhé hon 0,56, tot hon 12 nhé hon 0,44.

Nhiét d6 nay tot hon 1a duoc gitt dudi 120°C trong khoang thoi gian phéan Ung.
Tuy nhién, viéc 14y nhiét do trén 120°C trong khoang thoi gian ngén khong 1am cho céac
quy trinh nay nam ngoai pham vi ciia sang ché. Khoang thoi gian trong d6 phan ing ¢
nhiét d9 trén 120°C tt hon 1a khong 16n hon 10% tdng thoi gian ctia phan tmg. Nhiét
5 tot hon 12 dugc ting trong qué trinh phan ing 8 dat dén dinh ma nim trong khoang
fir 100°C dén 120°C. C4c quy trinh ciia céc giai phép da biét da bao gdm phan tng &
nhiét dd cao hon, hodc khoang thoi gian & nhiét do trén 100°C kéo dai hon. Két qua cua
cac didu kién nhiét do khac nhau trong qué trinh phan ung nay (it nhit mot phén) 13,
kich thudc vi tinh thé trung binh cia san phim dugc tao ra trong cac didu kién cua céac

gidi phap da biét da cao hon céc khoang dugc chi dinh cho san phim theo sang ché.

Hop chéit k&m nay c6 thé duogc chon tir nhém bao gbdm kém oxit, kém cacbonat,
kém hydroxit, kém carboxylat va cac két hop cta ching. Tuy nhién, tinh mai cua sang
ché lién quan dén kha nang str dung kém oxit quy trinh gian tiép hodc quy trinh French
s%n c6 d8 san xuét cac chit tao nhan c6 kha ning phén tan cao (phén tan dugc nhiéu hon

so v&i kha ning thu dugc boi giai phap k¥ thudt d3 biét). Tuy nhién, chuy rang k&m oxit

-0



39291

dugce stir dung & day khong bao gdm kém oxit ma da dugc tao thanh tir hydrozinxit, va
thuc su khong bao gém viéc st dung chinh hydrozinxit (hydrozinxit-ZMG), ma da dugc
md ta trong Bos 2006. Viéc st dung hydrozinxit, thong qua phuong phap quy dinh ctua
Bos 2006, c¢6 xu huéng tao ra céac kich thudc vi tinh thé 16n hon kich thuée duoge chi
dinh trong ban mo ta (dac biét 1a khi két hop véi cac diéu kién xtr 1y khac), va do d6 tbt

hon 1a khéng duge st dung.

Luong glyxerol trong céc thanh phan phan tung t5t hon 12 ndm trong khoang tir 95
dén 110% mol. Luong nay t6t hon 1a ndm trong khoang tir 98% dén 105% mol, va

thudng dugc st dung & luong ty lugng.

Theo quan diém vé lugng chat cai bién, luong chit cai bién nay tbt hon 1a nam
trong khoang tu 1,0 dén 5,0% mol. Viéc st dung luong thip hon c6 xu hudéng tao ra
kich thuéc vi tinh thé trung binh 16n hon, méc du cac yéu t6 khéc ciing anh hudng dén
kich thude vi tinh thé dat dugc. Chét cai bién nay gop phan lam kich thudc vi tinh thé
trung binh nhé hon khi duge két hop & mirc di cao. Muc nay t6t hon 14 it nhit 1,0%
mol, t6t hon nita 13 16n hon 1,7, 1,9, 2,0, 2,1, 2,2 hoic 2,3% mol. Khoang tir 2,0 dén
5,0% mol la dic biét phit hop. Lugng 1y tuong dugc st dung c6 thé 1a x4p xi 2,5% mol.
Céc luong cao hon ¢6 thé ciing duge st dung, tuy nhién da phat hién ra rang khong dat
dugc loi ich tdt hon khi ting mirc nay dén tai/trén 5,0% mol, va cac mirc tai/trén muc

ngudng nay co thé ciing anh hudéng bét lgi dén kha ning xt ly.

Phuong phap didu ché duoc wu tién ciia kém monoglyxerolat theo sang ché bao
gdm budce két hop hop chét keém, chét cai bién va tir 75% dén 95% khdi luong ctia tong

glyxerol, tron, va tiép theo 1a bd sung hdn hop cia glyxerol con lai, axit axetic va nudec.

Phan g nay dugc tién hanh khi c6 mat chét xtc tc axit. Chét xuc tac nay tét hon
13 axit hodc mudi axit nhu c4c axit alkyl carboxylic mach ngin (vi du axit carboxylic C2
dén C6), nhu axit axetic, axit valeric; axit poly-carboxylic nhu axit xitric, axit malic,
axit maleic, axit suxinic, axit malonic, axit hippuric, axit tartric, axit oxalic; axit mach
trung binh/dai nhu axit lauric, axit stearic; axit bit ky khac nhu axit levulinic, axit

benzoic, axit boric, axit trifloroaxetic; hodc cac hdn hop cta ching.

Chét xtic tAc ndy ciing c6 thé 1a mudi kém cia axit béat ky trong s cac axit nay, vi

du kém axetat; mic du, theo phuong an duoc uu tién, axit duge bod sung, in situ, vao
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ké&m oxit.

Luong chit xtc tac duge st dung t5t hon 12 nim trong khoang tir 0,2 dén 5% mol

theo hop chét kém.

Mot dic diém dugc wu tién quan trong trong quy trinh diéu ché kém
monoglyxerolat dugc cai bién nay 13 ham lugng nude trong thanh phén phan (mg. Ham
lrgng nude nay t5t hon 12 kha thdp. Ham lugng nude ndy t6t hon 13 khong 16n hon 10%,
5t hon 12 khong 16n hon 8%, 6%, 4% hodic 2% ciia tong thanh phan phan tng theo khéi
lugng. Co thé c6 luong nude thip c6 mit trong thanh phan chit xuc tac axit, vi cac axit
thudng c6 san trong cac dung dich nuéce. Nude dudi dang tap chét trong glyxerol ¢6 thé
dugc dung nap. Nude duoc tao ra trong phan g nay, nhung chi sy c6 mat cua lugng
nu6c dang ké trong thanh phan phan tng & thoi diém bét ddu dudng nhu méi gbp phan

tao cho cac kich thuéce vi tinh thé 16n khong mong mudn.

Khia canh khac cua sang ché dé cap dén ché phim polyme bao gbm polyme hiru
co (it nhAt mot) va tir 0,001% dén 20%, vi dy tir 0,01% dén 20%, tir 0,001% dén 10%,
ir 0,001% dén 5% hoc tir 0,01% dén 1%, khéi lugng (dua vao ché phdm polyme nay)
ciia kém monoglyxerolat (GMS-ZMG) nhu duge md ta trén day.

Céac Vi du vé cac polyme hitu co la:

1. C4c polyme clia c4c monoolefin va diolefin, vi du polypropylen, polyisobutylen,
polybut-1-en, poly-4-metylpent-1-en, polyvinylxyclohexan, polyisopren hodc poly-
butadien, polyhexen, polyocten, cling nhu cac polyme cua xycloolefin, vi du
xyclopenten, xyclohexen, Xycloocten hodc nor-bornen, polyetylen (ma tuy y ¢d thé dugc
lién két ngang), vi du polyetylen ty trong cao (HDPE), polyetylen ty trong cao va khéi
lwong phén tir cao (HDPE-HMW), polyetylen ty trong cao va khdi lugng phan tir siéu
cao (HDPE-UHMW), polyetylen ty trong trung binh (MDPE), polyetylen ty trong thip
(LDPE), polyetylen ty trong thép mach thang (LLDPE), (VLDPE) va (ULDPE).

Céc polyolefin, tirc 1a cac polyme cua cac monoolefin dugc 1iy 1am vi du trong
doan trudc, tot hon 1a polyetylen va polypropylen, ¢6 thé duogc didu ché bang céc phuong

phép khéc nhau, va ddc biét la bang cac phuong phép sau déy:

a) polyme hoa gbc (thuong trong diéu kién ap suét cao va nhiét do tang).
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b) polyme héa cé xuc tac bang céach st dung chét xtc tic ma thudng chira mot
hogc nhiéu hon mot kim loai thudc cdc nhém IVb, Vb, VIb hodc VIII cia Bang tudn
hoan Medeleep. Céc kim loai nay thuong c6 mot hodc nhiéu hon mot phéi tir, thuong 12
cac oxit, halogenua, alcoholat, este, ete, amin, alkyl, alkenyl va/hodc aryl ma co thé duoc
Kkét hop & vi tri 7 hodc 6. Céc phirc kim loai nay co thé & dang tw do hodc dugc ¢ dinh
trén cac chit nén, thuong 1a trén magie clorua dugc hoat hoa, titan(I1I) clorua, nhom oxit
hoic silic oxit. Cac chét xuc tac nay co thé hoa tan hoic khong hoa tan trong moi trudng
polyme hoéa. Cac chét xtic tac nay c6 thé dugc st dung béi ty ching trong qua trinh
polyme hoa hodc cac chit hoat héa khac co thé dugc stir dung, thuong 13 cac alkyl kim
loai, cac hydrit kim loai, céc alkyl halogenua kim loai, cac alkyl oxit kim loai hodc cac
alkyloxan kim loai, cac kim loai nay 1a cac nguyén td thudc cac nhom Ia, ITa va‘hodc
ITla ctia Bang tudn hoan Medeleep. Cac chét hoat héa nay co6 thé dugc cai bién thong
thuong v6i cac nhom este, ete, amin hodc silyl ete khac. Céc hé chét xic tac nay thuong
duoc goi 1a Phillips, Standard Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene

hodc cac chit xuc tac vi tri don (SSC).

2. Céc hdn hop ctia céc polyme duge d& cap trong myc 1), vi du cdc hdn hop cla
polypropylen véi polyisobutylen, polypropylen v&i polyetylen (vi du PP/HDPE,
PP/LDPE) va céc hdn hgp cua cac loai polyetylen khéac (vi du LDPE/HDPE).

3. Céc copolyme cua cac monoolefin va diolefin v4i nhau hodc véi cac monome
vinyl khac, vi du copolyme etylen/propylen, polyetylen ty trong thdp mach thing
(LLDPE) va cac hdn hop ctia chiing véi polyetylen ty trong thip (LDPE), polyetylen ty
trong rat thip, 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, copolyme etylen/vinylxyclohexan, copolyme
etylen/xycloolefin (vi du etylen/norbornen gibng COC), copolyme etylen/1-olefin, trong
d6 1l-olefin dugc tao ra tai chd; copolyme propylen/butadien, copolyme
isobutylen/isopren, copolyme etylen/vinylxyclohexen, copolyme etylen/alkyl acrylat,
copolyme etylen/alkyl metacrylat, copolyme etylen/vinyl axetat hodc copolyme
etylen/axit acrylic va cac mudi cua chung (cac ionome) cling nhu cac terpolyme cua
etylen v6i propylen va dien nhu hexadien, dixyclopentadien hodc etyliden-norbornen;

va cac hdn hop clia cac copolyme nay v6i nhau va vé6i cac polyme dugc d€ cap 6 muc
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1) trén day, vi du copolyme polypropylen/etylen-propylen, copolyme LDPE/etylen-
vinyl axetat (EVA), copolyme LDPFE/etylen-axit acrylic (EAA), LLDPE/EVA,
LLDPE/EAA va copolyme polyalkylen/cacbon monoxit luan phién hodc ngau nhién va

cac hdn hop ctia ching véi cac polyme khéc, vi du cac polyamit.

4. Céc nhua hydrocacbon (vi du C5-C9) bao gdm céc cai bién duoc hydro héa cua

ching (vi du céc chét dinh) va cac hdn hgp cta cac polyalkylen va tinh bot.

Cac homopolyme va cac copolyme tlir myc 1.) - 4.) co thé c6 cAu triic 1ap thé bao
gbm c4u trac hai bén, ding ciu, ban ding cdu hoic atactic; trong d6 cac polyme atactic
duogc uu tién. Céc polyme khéi 14p thé ciing duge bao gdm. Céc copolyme tir muc 1.) -
4.) co thé 1a cac copolyme ngiu nhién hodc copolyme khéi, ciing pha hogc khac pha,

hodc homopolyme két tinh cao.
5. Polystyren, poly(p-metylstyren), poly(a-metylstyren).

6. Cac homopolyme va copolyme thom c6 ngudn gdc tir cac monome vinyl thom
bao gbm styren, a-metylstyren, t4t ca cac chit ddng phan ctia vinyl toluen, ddc biét 1a p-
vinyltoluen, tAt ca cac ddng phan cla etyl styren, propyl styren, vinyl biphenyl, vinyl
naphtalen, va vinyl anthraxen, va cac hdn hop cuia chiing. Cac homopolyme va copolyme
¢6 thé c6 nhidu céu tric 1ap thé bao gém cAu trac hai bén, déng cAu, ban déng c4u hoic
atactic; trong d6 céc polyme atactic dugc uu tién. Cac polyme khdi lap thé ciing duge

bao gom.

6a. Cac copolyme bao gbm cac monome vinyl thom néu trén va cac comonome
dugc chon tir etylen, propylen, dien, nitril, axit, maleic anhydrit, maleimit, vinyl axetat
va vinyl clorua hojc cdc din xudt cta acrylic va céc hdn hop cia ching, vi du
styren/butadien, styren/acrylonitril, styren/etylen (c4c interpolyme), styren/alkyl
metacrylat,  styren/butadien/alkyl  acrylat, styren/butadien/alkyl ~ metacrylat,
styren/maleic anhydrit, styren/acrylonitril/metyl acrylat; cac hdn hop clia cic styren
copolyme cudng d6 va cham cao va polyme khéc, vi du polyacrylat, polyme dien hoéc
etylen/propylen/dien terpolyme; va cac copolyme khdi cna styren nhu
styren/butadien/styren, styren/isopren/styren, styren/isopren/butadien/styren,
styren/etylen/ butylen/styren hodc styren/etylen/propylen/styren, HIPS, ABS, ASA,
AES.
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6b. Céc polyme thom dugc hydro hoa thu dugc tir sy hydro héa cua cac polyme
dugc d& cap trong muc 6.), dic biét 1a bao gE‘)m polyxyclohexyletylen (PCHE) dugc didu
ché bing cach hydro hoéa polystyren atactic, thudong duoc d8 cap dén 1a

polyvinylxyclohexan (PVCH).

6¢. Cac polyme thom duge hydro hoa thu dugc tir qua trinh hydro hda cic polyme

dugc dé cap trong muc 6a.).

Céac homopolyme va copolyme c6 thé ¢ nhicu cau tric 1ap thé bao gdm cau truc
hai bén, ding cAu, ban ding cau hodc atactic; trong d6 cac polyme atactic dugc uu tién.

Céac polyme khéi 1ap thé ciing dugc bao gbm.

7. Céc copolyme ghép clia cac monome vinyl thom nhu styren hodc a-metylstyren,
vi du styren trén polybutadien, styren trén céc copolyme polybutadien-styren hodc
polybutadien-acrylonitril; styren va acrylonitril  (hodc metacrylonitril) trén
polybutadien; styren; acrylonitril va metyl metacrylat trén polybutadien; styren va
maleic anhydrit trén polybutadien; styren, acrylonitril va maleic anhydrit hodc maleimit
trén polybutadien; styren va maleimit trén polybutadien; styren va alkyl acrylat hodc
alkyl metacrylat trén polybutadien; styren va acrylonitril trén céc etylen-propylen-dien
terpolyme; styren va acrylonitril trén cac polyalkyl acrylat hodc polyalkyl metacrylat;
styren va acrylonitril trén cdc copolyme acrylat/butadien; cling nhu cac hdn hgp cua
chiing véi cac copolyme dugc liét ké trong muyc 6), vi du, cac hdn hop copolyme da biét

1a cac polyme ABS, MBS, ASA hodc AES.

8. Cac polyme chira halogen nhu polycloropren, cao su duoc clo hoéa, copolyme
duoc clo hoa hodc brom hoéa cua isobutylen-isopren (cao su halobutyl), polyetylen dugc
clo héa hoidc sulfoclorua héa, cac copolyme cla etylen va etylen dugc clo hda, céc
homo- va copolyme epiclorohydrin, dc biét 1a cac polyme ctia cac hop chét vinyl chia
halogen, vi du polyvinyl clorua, polyvinyliden clorua, polyvinyl florua, polyvinyliden
florua, cling nhu cdc copolyme clia chung nhu cac copolyme vinyl clorua-vinyliden
clorua, vinyl clorua-vinyl axetat hodc vinyliden clorua-vinyl axetat. Polyvinyl clorua co

thé 1a ctimg hodc déo (dugc tao déo).

9. Céc polyme thu duge tir cdc axit a, B chwa no va cac dan xuat ctia chiing nhu

polyacrylat va polymetacrylat; polymetyl metacrylat, polyacrylamit va polyacrylonitril,
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duoc cai bién tac dong voi butyl acrylat.

10. Céc copolyme cta cac monome dugc dé cap trong myc 9) v6i nhau hodc v6i
cic monome chua no khic, vi du copolyme acrylonitril/butadien, copolyme
acrylonitril/alkyl ~ acrylat, —copolyme acrylonitril/alkoxyalkyl — acrylat  hodc

acrylonitril/vinyl halogenua hogc acrylonitril/alkyl metacrylat/butadien terpolyme.

11. Céc polyme thu dugc tir cic rugu va cac amin chua no hodic céc dan xuft axyl
hodic cdc acetal clia ching, vi du rugu polyvinyl, polyvinyl axetat, polyvinyl stearat,
polyvinyl benzoat, polyvinyl maleat, polyvinyl butyral, polyallyl phtalat hodc polyallyl
melamin; ciing nhu céc copolyme ciia chiing voi cac olefin dugc dé cap trong muc 1)

trén day.

12. Céc homopolyme va copolyme cua cic ete vong nhu polyalkylen glycol,

polyetylen oxit, polypropylen oxit hodc cac copolyme ctia chung véi bisglyxidyl ete.

13. Céc polyaxetal nhu polyoxymetylen va cac polyoxymetylen d6 chira etylen
oxit dudi dang comonome; cac polyaxetal duoc cai bién véi cac polyuretan, acrylat hodc

MBS déo nhiét.

14. Céc polyphenylen oxit va céc sulfit, va cac hdn hop cuia cac polyphenylen oxit

v6i cac polyme styren hodc polyamit.

15. Céc polyuretat thu dugc tir cic polyete, polyeste hodc poly-butadien dAu tan
hydroxyl mdt mit va cac polyisoxyanat béo hodc thom mit con lai, cling nhu cac tién
chét ctia chung. Céc polyuretan dugc tao thanh bang phan tmg cta: (1) cic diisoxyanat
v6i cac diol mach ngin (cac yéu t6 kéo dai mach) va (2) céc diisoxyanat véi cac diol

mach dai (cac polyuretan déo nhi¢t, TPU).

16. Céac polyamit va cac copolyamit thu dugc tr cac diamin va céc axit
dicarboxylic va/hodc tir cc axit aminocarboxylic hodc céc lactam tuong Ung, vi du
polyamit 4, polyamit 6, polyamit 6/6, 6/10, 6/9, 6/12, 4/6, 12/12, polyamit 11, polyamit
12, cac polyamit thom bét dau tir m-xylen diamin va axit adipic; cac polyamit dugc diéu
ché tir hexametylendiamin va axit isophtalic hogc/va terephtalic va ¢6 hodc khong ¢
chét dan hdi 1am chét cai bién, vi du poly-2,4,4,-trimetylhexametylen terephtalamit hodc

poly-m-phenylen isophtalamit; va ca cac copolyme khdi cta cac polyamit néu trén véi
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céc polyolefin, copolyme olefin, ionome hodc c4c chét dan hdi dugc lién két héa hoc
hoic dugc ghép; hodc vdi céc polyete, vi du voi polyetylen glycol, polypropylen glycol
hoic polytetrametylen glycol; cling nhu cac polyamit hodc cac copolyamit dugc cai bién
v&i EPDM hogic ABS; va céc polyamit dugc ngung tu trong qua trinh xtr Iy (cac hé théng
RIM polyamit). C4c poylamit cé thé 12 v6 dinh hinh.

17. Céc polyuré, polyimit, polyamitimit, polyeterimit, polyesteimit, polyhydantoin

va polybenzimidazol.

18. Céc polyestepthu dugc tlr cac axit dicarboxylic va diol va/hodc tir céc axit
hydroxycarboxylic hodc cac lacton hoc lactit twong ung, vi du polyetylen terephtalat,
polybutylen terephtalat, poly-1,4-dimetylolxyclohexan terephtalat, polypropylen
terephtalat, polyalkylen naphtalat va polyhydroxybenzoat ciing nhu copolyete este thu
duogc tir cac polyete diu tan hydroxyl, va ca céc polyeste dugc cai bién véi cac
polycacbonat hodc MBS. Cac copolyeste ¢ thé bao gbdm, vi du - nhung khong gi6i han
& - polybutyl-enesuxinat/terephtalat, polybutylenadipat/terephtalat, polytetrametylenad-
ipat/terephtalat, polybutylensuxinat/adipat, polybutylensuxinat/cacbonat, copolyme
poly-3-hydroxybutyrat/octanoat, poly-3-hydroxybutyrat/hexanoat/decanoat terpolyme.
Ngoai ra, cac polyeste béo cd thé bao gdm, vi du - nhung khong gi6i han 6 - 16p cia cac
poly(hydroxyalkanoat), cu thé, 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, polyetylen furanoat va axit polylactic (PLA)
ciing nhu c4c polyeste trong Ung dugc céi bién v6i cac polycacbonat hodc MBS. Thudt
ngit "axit polylactic (PLA)" dé chi homo-polyme cta t6t hon 13 poly-L-lactit va bét ky
trong s6 cac hdn hgp hodc cdc hop kim cia n6 véi cac polyme khac; co-polyme cia axit
lactic hogc lactit v6i cac monome khéc, nhur axit hydroxy-carboxylic, nhu 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 cic dang mach vong ctia ching; thuét ngir
"axit lactic" hodc "lactit" bao gém axit L-lactic, axit D-lactic, cac hdn hop va cac dime

clia chiing, tirc 1a L-lactit, D-lactit, meso-lactit va cac hon hop bat ky ctia chung. Céac
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polyeste dugc uu tién 1a PET, PET-G, PBT.

19. Céc polycacbonat va polyeste cacbonat. C4c polycacbonat t6t hon 1 duoc didu
ché bang phan tmg cta cc hop chét bisphenol v6i cac hop chét axit cacbonic, cu thé 13
phosgen hodc, trong quy trinh trao ddi este tan, diphenyl cacbonat hodc dimetyl
cacbonat. Cac homopolycacbonat dya vao bisphenol A va cac copolycacbonat dua vao
cic monome bisphenol A va 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimetylxyclohexan
(bisphenol TMC) dugc dic biét wu tién. Cac hop chét bisphenol va diol nay va cac hop
chét bisphenol va diol khic ma c6 thé duoc st dung dé tdng hop polycacbonat duge boe
16, khong k& nhimg céi khac, trong Cong b don qudc té s6 WO08037364 (trang 7, dong
21 dén trang 10, dong 5), Penten Chau Au sé EP1582549 ([0018] dén [0034]), Cong bd
don qubc té s WO002026862 (trang 2, dong 23 dén trang 5, dong 15), Cong bb don qubc
t& 6 WO05113639 (trang 2, dong 1 dén trang 7, dong 20). Céc polycacbonat nay c6 thé
12 mach thing hodc mach nhanh. Céc hdn hop ciia cac polycacbonat phan nhénh hodc
khong phan nhanh ciing c6 thé dugce st dung. Céc chét tao nhanh thich hop cho
polycacbonat 1a da biét tir tai lidu va duoc md ta, vi du, trong cac ban mo ta sang ché sb
US4185009 va DE2500092 (3,3-bis-(cac 4-hydroxyaryl-oxindol theo sang ché, xem
toan bd tai liéu trong ting truong hop), DE4240313 (xem trang 3, dong 33 dén 55),
DE19943642 (xem trang 5, dong 25 dén 34) va US5367044 ciing nhu tai liéu dugc trich
din trong d6. Cac polycacbonat dugc st dung c6 thé con dugc phan nhanh ndi tai, kKhong
¢6 chit tao nhanh ndo dugc bd sung & day trong bdi canh cta qué trinh didu ché
polycacbonat. Vi du v& céc phan nhénh ndi tai con dugc goi 1a cac ciu trac Fries, dugc
bdc 16 cho céc polycacbonat néng chay trong tai liéu EP1506249. Cac yéu t6 két thuc
chudi c6 thé dugc stir dung thém trong qua trinh didu ché polycacbonat. Céc phenol nhu
phenol, alkylphenol nhu cresol va 4-tert-butylphenol, clorophenol, bromophenol,
cumylphenol hodc cac hdn hop cta ching tdt hon 13 dugce st dung lam cac yéu t6 két
thuc chudi. Polyeste cacbonat thu dugc bing phan tmg cua cac bisphenol da duogc dé
cap, it nhét mot axit dicarboxylic thom va tiry y céc duong luong axit cacbonic. Cac
dicarboxylic thom thich hop 14, vi dy, axit phtalic, axit terephtalic, axit isophtalic, axit
3,3'- hodic 4,4'-diphenyldicarboxylic va cac axit benzophenon-dicarboxylic. Phan, 1én
dén 80% mol, tbt hon 1a tir 20 dén 50% mol, clia cac nhém cacbonat trong cdc

polycacbonat ¢ thé dugc thay thé bing cac nhém este axit dicarboxylic thom.
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20. Céc polyketon.
21. Céac polysulfon, polyete sulfon va polyete keton.

22. Céac polyme lién két ngang thu dugc tr cdc aldehyt & mot mit va phenol, uré
va melamin & mit con lai, nhu cac nhwa phenol/formaldehyt, nhua uré/formaldehyt va

nhya melamin/formaldehyt.
23. Céc nhua alkyd khd va khong kho.

24. C4c nhya polyeste chua no thu duge tir cac copolyeste cua cc axit dicarboxylic
no va chua no véi cac ruou polyhydric va céc hop chét vinyl 1am céc tac nhan lién két

ngang, va ca cic céi bién chira halogen clia chiing ¢6 tinh dé bt Itra thép.

25. C4c nhua acrylic lién két ngang thu dugc tir cic acrylat dugce thé, vi du epoxy

acrylat, uretan acrylat hodc polyeste acrylat.

26. Céc nhua alkyd, nhua polyeste va nhua acrylat dugc li€n két ngang v6i nhya

melamin, nhya uré, isoxyanat, isoxyanurat, polyisoxyanat hodc nhua epoxy.

27. Cac nhua epoxy lién két ngang thu dugc tir cac hop chét glyxidyl béo, vong
béo, di vong hodc thom, vi du céc san phim ctia cac diglyxidyl ete ctia bisphenol A,
bisphenol E va bisphenol F, ma duoc lién két ngang véi céc chit 1am ctng thong thudng

nhu anhydrit hodc amin, c6 hodc khong c6 céc chat gia toc.

28. Céc polyme twr nhién nhu xenluloza, cao su, gelatin va cac din xuét ddng déng
duoc cai bién héa hoc cua chung, vi du xenluloza axetat, xenluloza propionat va
xenluloza butyrat, hoic xenluloza ete nhu metyl xenluloza; cing nhu nhya thong va cac

dan xuét cia ching.

29. Hon hop cua cac polyme néu trén (hdn hgp polyme), vi du PP/EPDM,
polyamit/EPDM hogc ABS, PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS,
PC/ASA, PC/PBT, PVC/CPE, PVC/acrylat, POM/PUR déo nhi¢t, PC/PUR déo nhiét,
POM/acrylat, POM/MBS, PPO/HIPS, PPO/PA 6.6 va co-polyme, PA/HDPE, PA/PP,
PA/PPO, PBT/PC/ABS hoidc PBT/PET/PC.

30. Cac nguyén liéu hitu co cé trong ty nhién va tdng hop ma 13 cac hop chét
monome tinh khiét hodic cac hdn hgp cua cac hop chét nay, vi du dau khoang, m& dong

vat va thuc vat, ddu va sap, hodc dau, chit béo va sap nén céc este tong hop (vi du

-18-



39291

phtalat, adipat, phosphat hogc trimellitat) va ca cac hdn hop cua céc este tdng hop véi
cac dau khoang theo ty 1€ khdi luong bét ky, thuong 1a cac chét duge st dung 1am céc

hop phan quay, cling nhu cic nhii twong nude cia cac nguyén liéu nay.

31. Céc nhil twong nude cla cao su ty nhién hodc tong hop, vi du mi cao su tu

nhién hodc c4c mang clia cac copolyme styren dugc carboxyl héa/butadien.

32. Céc chat bam dinh, vi du céc copolyme khdi nhu SIS, SBS, SEBS, SEPS (S 1a
styren, isopren I, polybutadien B, khéi etylen/butylen EB, khéi polyetylen/polypropylen
EP).

33. Cao su, vi du polyme cua céc dien lién hop, vi du polybutadien hodc
polyisopren, copolyme ctia mono- va diolefin v&inhau hodc v6i cac vinyl monome khac,
copolyme ciia styren hodc o-metylstyren vdi dien hodc véi cac dan xuat acrylic, cao su

duoc clo hoa, cao su ty nhién.

34. Céac chéat dan hdi, vi du polyisopren tu nhién (cao su tu nhién cis-1,4-
polyisopren (NR) va nhya két trans-1,4-polyisopren), polyisopren tbng hop (IR cho cao
su isopren), polybutadien (BR cho cao su butadien), cao su cloropren (CR),
polycloropren, neopren, baypren v.v., cao su butyl (copolyme ctlia isobutylen va isopren,
IIR), cao su butyl dugc halogen hoa (cao su cloro butyl: CIIR; cao su bromo butyl:
BIIR), cao su styren-butadien (copolyme cua styren va butadien, SBR), cao su nitril
(copolyme ctia butadien va acrylonitril, NBR), con goi 12 cao su Buna N, cao su nitril
duoc halogen hoa (HNBR), Therban va Zetpol, EPM (cao su etylen propylen, copolyme
clia etylen va propylen) va cao su EPDM (cao su etylen propylen dien, terpolyme cua
etylen, propylen va thanh phan dien), cao su epiclorohydrin (ECO), cao su polyacrylic
(ACM, ABR), cao su Silicon (SI, Q, VMQ), cao su florosilicon (FVMQ), céac chét dan
hdi flo (FKM, va FEPM) Viton, Tecnoflon, Fluorel, Aflas va Dai-El, cac chat dan hoi
perflo (FFKM) Tecnoflon PFR, Kalrez, Chemraz, Perlast, cdc amit khéi polyete
(PEBA), polyetylen dugc clorosulfonat hoa (CSM), (Hypalon), Etylen-vinyl axetat
(EVA), cac chét dan hdi déo nhiét (TPE), c4c protein resilin va elastin, cao su polysulfit,

elastolefin, chét xo dan hoi duge st dung trong san xuét luéi.

35. Céc chét dan hdi déo nhiét, vi du cac copolyme khéi styren (TPE-s), cac olefin
déo nhiét (TPE-0), cac hop kim dan hdi (TPE-v hodc TPV), cac polyuretan déo nhiét
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(TPU), céc copolyeste déo nhiét, cac polyamit déo nhiét, cac TPO phan tng (R-TPO),
c4c chét déo nhiét rén polyolefin (POP), cac chét dan hdi polyolefin (POE).

Céc polyme hitu co dugc uu tién co thé dugc chon tir nhém bao gdm cac polyolefin
(nhu polyetylen, polypropylen, va v.v.), polyvinyl clorua, polystyren, polyacrylamit,
polyeste, cdc copolyme polyamit ctia ching, va copolyme ctia mot hodc nhiéu loai trong
s6 acrylonitril, butadien va styren véi nhau hogc v6i comonome khéc. Céc polyolefin
dwoc wu tién, va polypropylen duge dic biét wu tién. Polyme nay 6 thé duoc xir ly

thanh c4c vat phdm polyme nhu s¢i, mang, luéi, 16p bao goéi hodc 16p phu.

K&m monoglyxerolat chira chét cai bién (GMS-ZMG) dugce két hop thudng c6 mat
& luong tir khoang 0,01 dén 20% khdi luong dua trén tong khéi lwong ctia hdn hop
polyme. Trong san phim nhuya thanh pham, ndng d6 ndy thuong nam trong khoang tlr
0,01 dén 2% nhung thanh phin hat nhya dé didu ché san pham nay c6 thé chira 1én dén
20% khdi luong. Polyme hitu co ¢b thé c6 mit & lwong nam trong khoang tir khoang

80% dén 99,99% khéi luong dua trén tdng khi lwong ctia hdn hop polyme.

Lugng kém monoglyxerolat dugc cai bién GMS (GMS-ZMG) trong polyme tbt
hon 14 khong 16n hon 400ppm, va co thé tham chi 1a 380ppm hodc nhé hon, 360ppm
hodc nhé hon, 340ppm hodc nhé hon, 320ppm hodc nhé hon, hodc 300ppm hodc nho
hon. Lugng nay co thé thip dén 100ppm, hodc 50ppm, hodc nhé hon. Khoang 200ppm
+/- 100ppm, hodc +/- 50ppm 1a lwgng dich thich hop. Céc lugng thong thudng cia cac
chét tao nhan thong thuong (vi du ZMG chua cai bién) & polypropylen ding cAu thuong
12 500ppm hodc cao hon, nén luong duge giam nay thé hién su tiét kiém chi phi déng

ké, ddng thoi khong anh hudng bét loi dén thoi gian sy két tinh dat dugc.

Ché phim polyme c6 thé con bao gém cac thanh phin phéi tron thong thuong &
lwong nho, vi dy tir 0,001 dén 20%, tét hon 1a tir 0,005% dén 5%, so véi khéi lwgng cia

ché phim polyme nay.
Vi du vé c4c thanh phén phéi tron thong thuong la:

1. Chét chéng oxy hoa

1.1. Cac monophenol duoc alkyl hod, 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-
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butylphenol, 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-
trixyclohexylphenol, 2,6-di-tert-butyl-4-metoxymetylphenol, cic nonylphenol ma 1a
mach théng hodc manh nhénh & cac 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 cac hdn hop cta ching.

1.2. Alkylthiometylphenol, vi du 2.4-dioctylthiometyl-6-tert-butylphenol, 2,4-

dioctylthiometyl-6-metylphenol, 2,4-dioctylthiometyl-6-etylphenol, 2,6-di-
dodexylthiometyl-4-nonylphenol.

1.3. Hydroquinon va hydroquinon duoc alkyl hod, vi du 2,6-di-tert-butyl-4-

metoxyphenol,  2,5-di-tert-butylhydroquinon, 2,5-di-tert-amylhydroquinon,  2,6-
diphenyl-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. Tocopherol, vi du a-tocopherol, -tocopherol, y-tocopherol, 8-tocopherol va

c4c hdn hop ciia ching (vitamin E).

1.5. Céc thiodiphenyl ete duogc hydroxyl hod, 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-buty1—2-mety1phenol), 4,4'-thiobis(3,6-di—sec-amylphenol), 4.4'-
bis(2,6-dimetyl-4-hydroxyphenyl)disulfua.

1.6. Alkylidenebisphenol, 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-mety1-6-xyclohexylphenol), 2,2'-
metylenbis(6-nonyl-4-metylphenol), 2,2'-metylenbis(4,6-di-tert-butylphenol), 2,2'-
etylidenebis(4,6-di-tert-butylphenol), 2,2'-etylidenebis(6-tert-butyl-4-isobutylphenol),
2,2'-mety1enbis[6-(oc-metylbenzyl)-4-nony1phenol], 2,2'-metylenbis[6-(a,0-
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-hydroxybenzyl)-4-metylphenol,
1,1,3-tris(5 -tert-butyl-4-hydroxy-2-metylphenyl)butan, 1, 1-bis(5-tert-butyl-4-hydroxy-
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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'-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. Cac hop chét O-, N- va S-benzyl, vi du 3,5,3',5'-tetra-tert-butyl-4,4'-

dihydroxydibenzyl  ete, octadexyl-4-hydroxy-3,5-dimetylbenzylmercaptoaxetat,
tridexyl-4-hydroxy-3,5-di-tert-butylbenzylmercaptoaxetat, tris(3,5-di-tert-butyl-4-
hydroxybenzyl)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-

hydroxybenzylmercaptoaxetat.

1.8. Céc malonat duoc hydroxybenzyl hod, 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. Cac hop chit 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 chét 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-
hydroxyanilino)-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-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. Cic  benzylphosphonat, vi  du  dimetyl-2,5-di-tert-butyl-4-
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hydroxybenzylphosphonat, 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 cia monoetyl este cla axit 3,5-di-tert-

butyl-4-hydroxybenzylphosphonic.

1.12. Céc axylaminophenol, vi du 4-hydroxylauranilit, 4-hydroxystearanilit, octyl

N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamat.

1.13. Cac este cua axit B-(3,5-di-tert-butvl-4-hvdroxvphenvl)propionic vGOi cac

regu mono- hodc polyhydric, vi du vo6i 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. Céc este cua axit B-( 5-tert-butvl-4-hvdroxv-3-metvlphenvl)propionic vGi cac

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 cua axit B-( 3,5-dixvclohexvl-4-hvdroxvphenvl)propionic vOi 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,
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.

1.16. Cac este cua axit 3.5-di-tert-butyl-4-hydroxyphenyl axetic vGi cac rugu

mono- hoic polyhydric, vi du voi metanol, etanol, octanol, octadecanol, 1,6-hexandiol,

1,9-nonandiol, etylen glycol, 1,2-propandiol, neopentyl glycol, thiodietylen glycol,
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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.

1.17. Cac amit ctia 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-
hydroxyphenylpropionyl)hydrazit, N,N'-bis[2-(3-[3,5-di-tert-butyl-4-
hydroxyphenyl]propionyloxy)etyl]Joxamit (Naugard®XL-1, dugc cung cip boi
Uniroyal).

1.18. Axit ascorbic (vitamin C)

1.19. Cac chét chdng oxy hod 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-
phenylendiamin, 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-phenylendiamin, N-xyclohexyl-N'-phenyl-p-
phenylendiamin, 4-(p-toluenesulfamoyl)diphenylamin, N,N'-dimetyl-N,N'-di-sec-
butyl-p-phenylendiamin, diphenylamin, N-allyldiphenylamin, 4-
isopropoxydiphenylamin, N-phenyl-1-naphthylamin, N-(4-tert-octylphenyl)-1-
naphtylamin, N-phenyl-2-naphthylamin, diphenylamin dugc octyl hod, 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'-
diaminodiphenylmetan, 4,4'-diaminodiphenylmetan, N,N,N',N'-tetrametyl-4,4'-
diaminodiphenylmetan, 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 dwgc tert-octyl hoa, hdn hop cuia cac tert-butyl/tert-
octyldiphenylamin dugc mono- va dialkyl hoa, hdn hop ctia cac nonyldiphenylamin

dugc mono- va dialkyl hoa, hdn hop ciia cic dodexyldiphenylamin dugc mono- va
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dialkyl hoa, hén hop cua cic isopropyl/isohexyldiphenylamin dwgc mono- va dialkyl
hoa, hdn hop ciia céc tert-butyldiphenylamin dugc mono- va dialkyl ho4, 2,3-dihydro-
3,3-dimetyl-4H-1,4-benzothiazin, phenothiazin, hdn hgp cia céac tert-butyl/tert-
octylphenothiazin dugc mono- va dialkyl hoa, hdn hop cua cac tert-octyl-phenothiazin
dugc mono- va dialkyl hoa, N-allylphenothiazin, N,N,N',N'-tetraphenyl-1,4-

diaminobut-2-en.

2. C4c cht hép thu tia UV va cac chét 6n dinh dnh sang

21. Cac hop chét 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)benzotriazol, 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'-hydroxyphenyl)benzotriazol, 2-(2'-hydroxy-4'-
octyloxyphenyl)benzotriazol, 2-(3',5'-di-tert—amy1-2'-hydroxyphenyl)benzotriazol, 2-
(3',5'-bis-(a,a-dimetylbenzyl)-2'-hydroxyphenyl)benzotriazol, 2-(3'-tert-butyl-2'-
hydroxy-5'-(2-0ctyloxycarbonyletyl)phenyl)-5-clo-benzotriazol, 2-(3'-tert-butyl-5'-[2-
(2-etylhexyloxy)—carbonyletyl]-2'-hydroxypheny1)-5-clo-benzotriaz01, 2-(3'-tert-butyl-
2'-hydroxy-5'-(2-metoxycarbonyletyl)phenyl)—5-clo-benzotriazol, 2-(3'-tert-butyl-2'-
hydroxy-S'-(2-metoxycarbonyletyl)phenyl)benzotriazol, 2-(3'-tert-butyl-2'-hydroxy-5'-

(2-octyloxycarbonyletyl)phenyl)benzotriazol, 2-(3'-tert-butyl-5"-[2-(2-
etylhexyloxy)carbonyletyl]-2'-hydroxyphenyl)benzotriazol, 2-(3'-dodexyl-2'-hydroxy-
5'-metylphenyl)benzotriazol, 2-(3'-tert-butyl-2'-hydroxy-5'-(2-
isooctyloxycarbonyletyl)phenylbenzotriazol, 2,2'-metylen-bis[4-(1,1,3,3-

tetrametylbutyl)-6-benzotriazol-2-ylphenol]; san phim chuyén héa este cia 2-[3'-tert-

butyl-5'-(2-metoxycarbonyletyl)-2'-hydroxypheny1]-2H-benzotriazol v64i  polyetylen
[R—CH,CH;~COO~CH,CH: -

glycol 300; , 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 -tetrametylbutyl)-5'-

(a,oc-dimetylbenzyl)-phenyl]benzotriazol.
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2.2. Céc hop chét 2-hydroxybenzophenon, vi du céc dan xuét ciia 4-hydroxy, 4-
metoxy, 4-octyloxy, 4-dexyloxy, 4-dodexyloxy, 4-benzyloxy, 4,2' 4'-trihydroxy va 2'-
hydroxy-4,4'-dimetoxy.

2.3. Chc este clia céc axit benzoic dugc thé va khong dugc thé, vi du 4-tert-butyl-

phenyl salixylat, phenyl salixylat, octylphenyl salixylat, dibenzoyl resorxinol, bis(4-tert-
butylbenzoyl)resorxinol, benzoyl resorxinol, 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. Cac acrylat, vi du etyl o-xyano-B,B-diphenylacrylat, isooctyl a-xyano-f3,B-
diphenylacrylat, —metyl o-carbometoxyxinnamat, metyl  a-Xyano-B-metyl-p-
metoxycinnamat, butyl a-xyano-p-metyl-p-metoxy-xinnamat, metyl a-carbometoxy-p-
metoxyxinnamat, N—(B-carbometoxy-B-xyanovinyl)-2-met3}1indolin, neopentyl tetra(o-

xyano-f,B-diphenylacrylat.

2.5. Cac hop chét niken, vi du cac phtc niken cua 2,2'-thio-bis[4-(1,1,3,3-

tetrametylbutyl)phenol], nhu phtrc hop 1:1 hodc 1:2, c6 hodc khodng co céc phéi tix bd
sung nhu n-butylamin, trietanolamin hodc N-xyclohexyldietanolamin, niken
dibutyldithiocarbamat, cac mubi niken cia cac monoalkyl este, vi du metyl hodc etyl
este, cla axit 4-hydroxy—3,5-di-tert-butylbenzylphosphonic, céac phirc hgp niken cua cac
ketoxim, vi du 12 2-hydroxy-4-metylphenylundexylketoxim, cac phirc hop niken cta 1-
phenyl-4-lauroyl-5-hydroxypyrazol, c6 hodc khong c6 cac phdi tir b sung.

7 6. Céc amin bi can khong gian, vi du bis(1-undexyloxy-2,2,6,6-tetrametyl-4-

piperidyl)este ctia axit cacbonic, 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-pentamety1—4-piperidyl)
n-butyl-3,5 -di-tert-butyl-4-hydroxybenzylmalontai, chit nhung tu cua 1-(2-
hydroxyetyl)-2,2,6,6-tetrametyl-4-hydroxypiperidin va axit suxinic, chit ngung tu mach
thing hodc mach vong ctia N,N'-bis(2,2,6,6-tetramety1-4-piperidyl)hexametylendiamin
va 4-tert-octy1amino-2,6-diclo-1,3,5-triazin, tris(2,2,6,6-tetrametyl-4-
piperidy)nitrilotriaxetat, tetrakis(2,2,6,6-tetrametyl-4-piperidyl)-1,2,3,4-
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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, —cdac
chit ngung tu mach thing hoic mach vong cla N,N'-bis(2,2,6,6-tetrametyl-4-
piperidyl)hexametylendiamin va 4-morpholino-2,6-dicloro-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-aminopropylamino)etan, chit ngung tu cua 2-cloro-4,6-di-(4-n-butylamino-
1,2,2,6,6-pentametylpiperidyl)-1,3,5-triazin va 1,2-bis(3-aminopropylamino)etan, 8-
axetyl-3 -dodexyl-7,7,9,9-tetrametyl-1,3, 8-triazaspiro[4.5]decan-2,4-dion, 3 -dodexyl-1-
(2,2,6,6-tetrametyl-4-piperidy1)pyrrolidin-2,5-dion, 3-dodexyl-1-(1,2,2,6,6-pentametyl-
4-piperidyl)pyrrolidin-2,5-dion, hdn hop ctia 4-hexadexyloxy- va 4-stearyloxy-2,2,6,6-
tetrametylpiperidin, chét ngung tu cia  N,N'-bis(2,2,6,6-tetrametyl-4-
piperidyl)hexametylendiamin va 4-xyclohexy1amino-2,6-dicloro-1,3,5-triazin, chét
ngung tu cua 1,2-bis(3-aminopropylamino)etan va 2.4,6-tricloro-1,3,5-triazin cling nhu
4-butylamino-2,2,6,6-tetrametylpiperidin (S6 dang ky CAS [136504-96-6]); chit ngung
tu cia 1,6-hexandiamin va 2.4 6-triclo-1,3,5-triazin cling nhu N,N-dibutylamin va 4-
butylamino-2,2,6,6-tetramety1piperidin (sb dang ky CAS [192268-64-7]); N-(2,2,6,6-
tetrametyl-4-piperidyl)-n-dodexylsuxinimit, N-(1,2,2,6,6-pentametyl-4-piperidyl)-n-
dodexylsuxinimit, 2-undexyl-7,7,9,9-tetrametyl-1-oxa-3 ,8-diaza-4-0xo-
spiro[4,5]decan, san phim phan tGng cta 7,7 ,9,9-tetrametyl-2-xycloundexyl-1-oxa-3,8-
diaza-4-oxospiro-[4,5]decan  va epiclorohydrin, 1,1-bis(1,2,2,6,6-pentametyl-4-
piperidyloxycarbonyl)—Z-(4-metoxyphenyl)eten, N,N'-bis-formyl-N,N'-bis(2,2,6,6-
tetrametyl-4-piperidyl)hexametylendiamin, dieste cta axit 4-metoxymetylenmalonic
véi  1,2,2,6,6-pentametyl-4-hydroxypiperidin, poly[metylpropyl-3-oxy-4-(2,2,6,6-
tetrametyl-4-piperidyl)]siloxan, san phim phan tmg cla axit maleic anhydrit-o-olefin
copolyme Vo6i 2,2,6,6-tetrametyl-4-aminopiperidin  hogc 1,2,2,6,6-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)oxymetyl-3,3,5-
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trimetyl-2-morpholinon, Sanduvor (Clariant; s6 diang ky CAS 106917-31-1], 5-(2-
etylhexanoyl)oxymetyl-3,3,5-trimetyl-2-morpholinon, san phdm phan (mng cua 2,4-
bis[(1-xyclohexyloxy-2,2,6,6-piperidin-4-yl)butylamino]-6-clo-s-triazin voi  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,

N

a.% g

NW\,N—rN NWN N _\_\

(Chimassorb®2020).
CH,
9\ |
T NS—n— (CHZ)G—N—[—-l("'\j—N——(CHz)G——N——L—‘"/N%(N\c,,|-|9
\(N NN NN
O T L kT
CHF | N N N N
C,H, OCH OC3g7H/N ‘|303H7 OC,H C,Hs C,Hq
x
OC:H (Tinuvin®NOR
371)
1,3,5-Triazin-2,4,6-triamin, N,N"-1,6-hexandiylbis[N',N"-dibutyl-N,N',N"-

tris(2,2,6,6-tetrametyl-4-piperidinyl)- cdc san phim phan ung véi 3-bromo-1-propen,
1,3,5-Triazin-2,4,6-triamin, N,N""'- 1,6-hexandiylbis [N',N"-dibutyl-N,N',N"-tris(2,2,6,6~
tetrametyl-4-piperidinyl) dugc oxy héa, hydro hoa va cac két hop ctia chung.

2.7. Céc 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'-
etoxanilit va hdn hop ctia né véi 2-etoxy-2'-etyl-5,4'-di-tert-butoxanilit, cac hdn hop cla
cac oxanilit dugc thé hai 14n etoxy & vi tri o va p va cic hdn hop cua cac oxanilit dugc

thé hai 14n etoxy & vi tri o- va p.

-28-



39291

2.8. Cac hop chit 2-(2-hydroxyphenyl)-1,3.5-triazin, vi du 2.4,6-tris(2-hydroxy-4-

octyloxyphenyl)-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-dimety1phenyl)- 1,3,5-
triazin, 2-(2-hydroxy-4-octyloxyphenyl)-4,6-bis(4-metylpheny1)-1,3,5-triazin, 2-(2-
hydroxy-4-dodexyloxyphenyl)-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 -butyloxypropoxy)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—hydroxypr0poxy)-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-dimetylpheny1)- 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-pheny1— 1,3,5-triazin, 2-{2-
hydroxy-4-[3-(2-etylhexyl- 1-oxy)-2-hydroxypr0py10xy]phenyl}-4,6-bis(2 ,4-
dimetylphenyl)-1,3,5-triazin, 2,4-bis(4-[2-etylhexyloxy] -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. C4c chét khir hoat tinh 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, isophtaloyl dihydrazit, sebacoyl
bisphenylhydrazit, N.N'-diaxetyladipoyl  dihydrazit, N,N'-bis(salicyloyl)oxalyl
dihydrazit, N, N'-bis(salixyloyl)thiopropionyl dihydrazit.

4. Cac phosphit va phosphonit, vi du triphenyl phosphit, diphenylalkyl phosphit,

phenyldialkyl phosphit, tris(nonylphenyl) phosphit, trilauryl phosphit, trioctadexyl
phosphit, distearylpentaerythritol diphosphit, tris(2,4-di-tert-butylphenyl) phosphit,
diisodexyl 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,
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bis(2,4-di-tert-butyl-6-metylphenyl)pentaerythritol  diphosphit, bis(2,4,6-tris(tert-
butylphenyl)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-fluoro-2,4,8,10-tetra-tert-
butyl-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 phosphoro, cac 2,4-bis(1,1-dimetylpropyl)phenyl va 4-(1,1-
dimetylpropyl)phenyl trieste hdn hop (S6 CAS 939402-02-5), axit phosphoro, triphenyl
este, polyme véi alpha-hydro-omega—hydroxypoly[oxy(metyl-1,2-etandiyl)], cac alkyl
este C10-16 (sb CAS 1227937-46-3).

Céc phosphit sau ddy dugc dic biét vu tién:

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

(CH,),C C(CH,), B (CHALC C(CH,), ]

3/3

Q 3

H,C—CH p—F P—0—CH,CH;—N

° 9y

(CH,),C
C (CH,), i C(CH,),
(CH,).C Js
(A) | B)
C(CH,),

\
P——0——CH,CH(C,H;)CH,CH
0

(CH,),C
e

(CH3)3C C(CH.,)
(CHa) ©
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/O O\
(CH,),C o—P X pP—0O C(CH,),
o) o)

D)
C(CH,), (CHL),C
/O o\
H,C o—P. X PO CH,
0 o)
C(CH,), (CH,),C

E)

)
— C|>H3 —
H,C—C—CH,
O—1P—O0OCH,CH,
HC,
C CH

i 3

H,C \CH3

(G)

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-
octadexylhydroxylamin, N-heptadexyl-N-octadexylhydroxylamin, N,N-
dialkylhydroxylamin thu dugc tir amin mg duoc hydro hoa.

6. Cac nitron, vi du, N-benzyl-alpha-phenylnitron, N-etyl-alpha-metylnitron, N-octyl-
alpha-heptylnitron, N-lauryl-alpha-undexyInitron, N-tetradexyl-alpha-tridexylnnitron,
N-hexadexyl-alpha-pentadexylnitron, N-octadexyl-alpha-heptadexylnitron, N-
hexadexyl-alpha-heptadexylnitron, N-ocatadexyl-alpha-pentadexylnitron, N-
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heptadexyl-alpha-heptadexylnitron, N-octadexyl-alpha-hexadexylnitron, nitron thu

dugc tir N,N-dialkylhydroxylamin thu dugc tir amin m& duge hydro hoa.

7. Céc chét thio hiép ddng, vi du dilauryl thiodipropionat, dimistryl thiodipropionat,

distearyl thiodipropionat, pentaerythritol tetrakis[3-(dodexylthio)propionat] hodc
distearyl disulfua.

8. Cac chét chéng mudi peroxit, vi du cac este cia axit B-thiodipropionic, vi du céc

lauryl este, stearyl este, myristyl este hodc tridexyl este, mercaptobenzimidazol hodc
mubi k&m cla 2-mercaptobenzimidazol, kém dibutyldithiocarbamat, dioctadexyl

disulfua, pentaerythritol tetrakis(B-dodexylmercapto)propionat.

9. Cac chét én dinh polyamit, vi du mubi ddng két hop véi iodua va/hodc cac hop chét

phospho va cdc mudi cia mangan hda tri hai.

10. Cac chit ddng én dinh bazo, vi du melamin, polyvinylpyrrolidon, dixyandiamit,

triallyl xyanurat, cac din xuét uré, cac dan xuat hydrazin, amin, polyamit, polyuretan,
cac mudi kim loai kiém va cadc mudi kim loai kiém tho cua céc axit béo béc cao, vi du
canxi stearat, kém stearat, magie behenat, magie stearat, natri rixinoleat va kali palmitat,

antimon pyrocatecholat hodc k&m pyrocatecholat.

11. Chét &n dinh nhiét PVC, vi du, cac chat 8n dinh kim loai hdn hop (nhu loai bari/kém,

canxi/k&m), cac chét 6n dinh thiéc hitu co (nhu thiéc hitu co mercapteste, -carboxylat, -
sulfua), c4c chat dn dinh chi (nhu sulfat chi tribazo, stearat chi dibazo, phtalat chi dibazo,

phosphat chi dibazo, stearat chi), cac chit 6n dinh gbc hitu co va cac két hop ctia chiing.

12. Céc chit tao nhan, vi du cac chét vo co, nhu d4 tan, cac oxit kim loai, nhu titan dioxit

hodc magie oxit, phosphat, cacbonat hodc sulfat cua, tdt hon 13, cac kim loai kiém thd;
cac hgp chét hitu co, nhu cac axit mono- hodc polycarboxylic va cac mubi ctia chiing,
vi du axit 4-tert-butylbenzoic, axit adipic, diphenylaxit axetic, natri suxinat hoac natri
benzoat; cac hop chét polyme, nhu cic copolyme ion (ionome). Dugc ddc biét vu tién
la 1,3:2,4-bis(3’,4’-dimetylbenzyliden)sorbitol, 1,3:2,4-
di(parametyldibenzyliden)sorbitol, va 1,3 :2,4-di(benzyliden)sorbitol.

13. C4c chét don va cic chét ting cudng, vi du canxi cacbonat, silicat, soi thiy tinh, cac

hat thiy tinh, amidng, d4 tal, cao lanh, mica, bari sulfat, cac oxit kim loai va hydroxit,
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mudi than, than chi, bdt go va bdt mi hodc chat xo cua cac san phém tu nhién, chéit xo

tbng hop.

14. Chét héa déo, trong d6 chat héa déo ndy dugc chon tir nhém bao gom Di(2-etylhexyl)

phtalat, Disononyl phtalat, Diisodexyl phtalat, Dipropylheptyl phtalat, Trioctyl
trimellitat, Tri(isononyl) trimellitat, dAu diu nanh dugc epoxy hoéa, Di(isononyl)

xyclohexan-1,2-dicarboxylat, 2.4,4-Trimetyl-1,3-pentaediol diisobutyrat.

Chét tao déo dugc st dung theo sang ché co thé ciling bao gbm chét dugc chon tur
nhém bao gém: phtalat, trimellitat, este dibazo béo, polyeste, polyme, epoxit, phosphat.
Theo phuong an dugc uu tién, chit tao déo nay dugc chon tir nhém bao gbm: Butyl
benzyl phtalat, Butyl 2-etylhexyl phtalat, Diisohexyl phtalat, Diisoheptyl phtalat, Di(2-
etylhexyl) phtalat, Diisooctyl phtalat, Di-n-octyl phtalat, Disononyl phtalat, Diisodexyl
phtalat, Diiso undexyl phtalat, Diisotredexyl phtalat, Diiso (C11, C12, C13) phtalat,
Di(n-butyl) phtalat, Di(n-C7, C9) phtalat, Di(n-C6, C8, C10) phtalat, Diiso(n-nonyl)
phtalat, Di(n-C7, C9, C11) phtalat, Di(n-C9, C11) phtalat, Di(n-undexyl) phtalat, Tri(n-
C8, C10) trimellitat, Tri(2-etylhexyl) trimellitat, Tri(isooctyl) trimellitat, Tri(isononyl)
trimellitat, Di(n-C7, C9) adipat, Di(2-etylhexyl) adipat, Di(isooctyl) adipat,
Di(isononyl) adipat, Polyeste clia axit adipinic hoic axit glutaric va propylen glycol hodc
butylen glycol hodc 2,2-dimetyl-1,3-propandiol, cac dau dugc epoxy hoéa nhu dau dau
nanh dugc epoxy hoa, dau hat lanh dugc epoxy hoa, dau thong dugc epoxy hoa, Octyl
epoxy tallat, 2-etylhexyl epoxy tallat, Isodexyl diphenyl phosphat, Tri(2-etylhexyl)
phosphat, Tricresyl phosphat, Di(2-etylhexyl) terephtalat, Di(isononyl) xyclohexan-1,2-
dicarboxylat va céc két hop cia chung. Theo phuong én dugc dic biét vu tién, chét hoa
déo nay duge chon tir nhém bao gbm: Diisohexyl phtalat, Diisoheptyl phtalat, Di(2-
etylhexyl) phtalat, Diisooctyl phtalat, Di-n-octyl phtalat, Disononyl phtalat, Diisodexyl
phtalat, Diiso undexyl phtalat, Diisotredexyl phtalat, Diiso (C11, C12, C13) phtalat,
Di(n-butyl) phtalat, Di(n-C7, C9) phtalat, Di(n-C6, C8, C10) phtalat, Diiso(n-nonyl)
phtalat, Di(n-C7, C9, C1 1) phtalat, Di(n-C9, C11) phtalat, Di(n-undexyl) phtalat, Tri(n-
C8, C10) trimellitat, Tri(2-etylhexyl) trimellitat, Tri(isooctyl) trimellitat, Tri(isononyl)
trimellitat, Di(n-C7, C9) adipat, Di(2-etylhexyl) adipat, Di(isooctyl) adipat,
Di(isononyl) adipat, cac polyeste cia axit adipinic hodc axit glutaric va propylen glycol

hoic butylen glycol hodc 2,2-dimetyl-1,3-propandiol, cac dau dugc epoxy hoa nhu dau
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d4u nanh duoc epoxy hoa, Di(isononyl) xyclohexan-1,2-dicarboxylat va cac két hop cia

ching.

15. Céc chit phu gia khdc, vi du chét héa déo, chit bdi tron, chat nhii hoa, chat mau,

chit phu gia luu bién, chat xuc tac, chét kiém soat dong, chét tdy tring quang, chét chiu

Itra, chit khit tinh dién va chit tao khi.

16. Cac benzofuranon va indolinon, vi du cac chit dugc bdc 10 trong cac Patent My )
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 patent
Dirc s DE-A-4316611; DE-A-4316622; DE-A-4316876; Céc patent Chau Au s6 EP-
A-0589839, EP-A-0591102; EP-A-1291384 hodc 3-[4-(2-acetoxyetoxy)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-

hydroxyetoxy]phenyl)benzofuran-2-on], 5,7-di-tert-butyl-3-(4-
etoxyphenyl)benzofuran-2-on, 3-(4-acetoxy-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 thanh phan phéi tron nhu chét mau, chat tao mau, chat don, chét kéo dai, chét
ham chay, chét chéng ozon héa, chét chéng oxy hoa, chét théo khudn, chit chdng mudi
axit, chét hoa déo, cht én dinh nhu chét én dinh pH, chét nhii héa, chét luu hoa, chat
khoi mao qua trinh polyme hoa, cac chét nhay va céc chét tuong tu c6 thé duoc két hop
vao ché pham polyme.

Phuong an khéac cua sang ché 14 cac vat phdm c6 hinh dang dugc tao ra tr ché

pham polyme theo sang ché:
Vi du v& céc vat phdm c6 hinh dang thich hop la:

I-1) Thiét bi ndi, tmg dung hang hai, cau phao, phao, gd nhya cho san, cau tau,

thuyén, thuyén kayak, méi cheo, va céc gia c0 bai bién.

I-2) Ung dung ty dOng, tng dung ndi that, g dyng ngoai thét, dic biét 1a cac chi

tiét trang tri, can xe, chan bun, pin, 16p 16t sau va trudc, cac bd phén dic dudi mui xe,
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ké md, 16t cép, 16t bén trong, vo tai khi, duc dién tir cho phu kién (dén), panen cho chin
bim, kinh dén pha, bang didu khién, 16p 16t bén ngoai, boc ghé, dén 8 t0, dén pha, dén
dd xe, dén sau, dén dung, trang tri ndi that va ngoai thit; nhitng 6 clra; binh xdng; mat
trude kinh; ctra ) phia sau; ghé sau, panen bén ngoai, cach dién day, ép dun hd so dé
niém phong, 6p, vé try, bd phan khung, hé théng x4, bd 1loc/bd loc nhién li¢u, bom nhién
lidu, binh nhién lidu, diic bén than, chép chuyén dbi, gwong bén ngoai, trang tri bén
ngoai, 8c vit/stra chita, moé-dun mit trude, kinh, ban 18, hé théng khoa, gia d& hanh
ly/méi, cac bd phan ép/dong déu, niém phong, bao vé chéng va dap, cach dm/cach di¢n
va ctra s trdi, huy chuong ctra, ban didu khién, bang diéu khién, ghé, khung, da , Gng
dung ty dong duoc gia cb, tmg dung ty dong gia ¢d soi, tng dung ty dong véi polyme
duoc nap diy, ing dung ty dong véi polyme khong nap day.

1-3) Cac thiét bj dén giao thong, cu thé 1a céc bién béo tin hidu, cac cot mde dénh
dAu duong, phu kién xe hoi, hinh tam gidc canh bao, cac hop y té, mii bao hiém, lép Xe.

I-4) Cac thiét bi van chuyén hodc van chuyén cong cong. Cac thiét bi cho may bay,
dudng ray, xe 0 t0 (0 t0, xe gén mady), xe tai, xe tai nhe, xe buyt, xe dién, xe dap bao
gém cac trang bi dd dac.

I-5) Céc thiét bi cho tng dung khong gian, cu thé 12 tén Ira va vé tinh, vi du tAm
chin sy quay trd lai.

1-6) Céc thibt bi cho kién tric va thiét ké, cac img dung khai thic, hé théng 1am
tinh 4m thanh, noi trd 4n trén dudng phd va noi 4n nép.

I1I-1) Phu tung, vo va 16p phi noéi chung va cac thiét bi dién/dién t (may tinh ca
nhan, dién thoai, dién thoai di dong, may in, tivi, thiét bi 4m thanh va video), chdu hoa,
cho truyén hinh vé tinh, thiét bj bang diéu khién.

I1-2) Vo boc cho céc vat ligu khac nhu thép hodc hang dét.

II-3) Cac thiét bi cho cdng nghiép dién tir, cu thé 13 cach dién cho phich cam, dic
biét 1a phich cam mady tinh, cac vo cho cac bd phan dién va dién tur, cac bang duogc in,
va cac vat liéu d8 Iuu trit di lidu dién t& nhu chip, thé kiém tra ho#c thé tin dung.

I1-4) Cac phuy tung dién, cu thé 12 may giit, tang quay, 10 nuéng (1o vi séng), may

rira bat, may tron, va ban 1a.
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I1-5) Céc chup cho dén (vi du dén dudng, chao dén).

I1-6) Céc phu ting trong ddy dién va cap (chét ban dan, cach ly va boc cép).

11-7) Céc tm méng cho bd ngung ty, ti lanh, thiét bi nhiét, didu hoa, bao goi céc
thiét bi dién tir, chit ban din, may pha ca phé, va may hut bui.

I1I-1) C4c hang hoa cong ngh¢ nhu banh rang (hop sé), phu kién truot, miéng dém,

dc vit, bu 1dng, tay cam, va nam.

[11-2) Céanh réoto, quat thong gié va canh cia cbi xay gio, thiét bi ning luong mat
troi, phong quén 4o, t0 quén 4o, vach ngan, tuong da phién, tudng glp, méi nha, cta
chép (vi du ctra chép cudn), phu kién, két ndi gitra dudong dng, 6ng boc ngoai, va bang
tai.

III-3) C4c thiét bi vé sinh, cu thé 1a nha v¢ sinh di dong, budng tim, bdn ciu, nip,
va bdn rira.

II1-4) Céc vit phim vé sinh, cu thé 1a t& 16t (tré so sinh, ngudi 16n khong tur chu),
vt phim vé sinh phy nit, rém tim, ban chai, chiéu, bdn tm, nha vé sinh di dong, ban
chéi danh ring, va bo vé sinh trén giuong.

II1-5) Pudng dng (lién két ngang hodc khong lién két ngang) cho nudc, nudc thai
va héa chét, 6ng bao vé day va cép, 6ng dan khi, dAu va nudc thai, mang xi, bng dimg

thdo nudc, va hé théng thoat nuéc.

I11-6) Bién dang hinh hoc bat ky (tAm cira s8), &p va véach ngoai.

II1-7) V4t liu thay thé thity tinh, cu thé 1a tim ép dun, kinh cho cdc toa nha (nguyén
khdi, hai hodc nhiéu véch), khi cAu, truomg hoc, tAm ép dun, phim cira sb dé trang men
kién triic, thu hoa, thiét bi van chuyén va vé sinh.

111-8) Tém (twong, thot), silo, gd thay thé, gb nhya, vat ligu tdng hop gd, tudong, bé
mat, dd noi thit, gidy bac trang tri, trai san (ing dung nodi thit va ngoai that), san, dudong
hep 14t van, va gach.

I11-9) Céc ng gbp clra nap va cuara.

I11-10) Cé4c tmg dung xi mang, bé tong, Ung dung vat liéu tbng hop va vét phu,

vach va op, tay vin, lan can, ban bép, mai lop, tam 1gp, ngobi, va bat.
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IV-1) TAm (tudng va thét), khay, co nhén tao, 16p phu téng hop, 16p phil nhén tao
cho vong sén van dong (dién kinh), san nhén tao cho vong sén van dong (dién kinh), va

bang.

IV-2) Vai dét lién tuc va xo, soi (tham/vat phém vé sinh/vai dét thd/sgi don; bd
loc; khan lau/rém ctra (che bong)/Gmg dung'y t&), soi roi (tng dung nhu 4o choang/quan
40 bao ho), ludi, day thirmg, day cap, day bang, day chdo, chi, day an toan, quﬁn 40, dd
16t, ging tay; giay éng; ting cao su, b 16t va quén 40 ngu cia phu nit, hang may mic,
d boi, dd thé thao, 6 dui (dr che néng), du nhéy, du luon, budm, lya to tim (“balloon-

silk”), dd cém trai, 1éu, givong hoi, givdong phoi néng, thi 16n, tii xach.

IV-3) Mang, vat liéu cach nhiét, v6 boc va vat dung bit mai nha, mang dia k¥ thudt,
dudng him, bai, a0, mang lgp tuong, mang 16t d4t, bé boi, 16t bé boi, 16t hd boi, 16t ao,
rém che ning méi hién, mai che, gidy dan tudng, bao bi thuc pham va bao bi (linh hoat
va rén), bao bi y t& (mém déo & rén), thi khi/ddy an toan, tua dAu va tham, bang diéu
khién trung tAm, bang didu khién, buéng 14i, ctra, m6-dun bang didu khién trén cao, trang
tri ctra, dén pha, chiéu sang nodi thét, guong noi thét, ké buu kién, nép hanh ly phia sau,

ghé ngdi, cot 141, vO lang, vai dét may, va cOp xe.

V-1) Phim (bao bi, bao bi cling, buldng dong tau, can mong, boc kién, bé boi, tai
dung chét thai, giéy dan twong, mang cang, sgi cdy co, mang khtr mubi, pin, va cac dau
ndi.

V-2) Mang nong nghiép (pht nha kinh, duong him, da dudmg him, duong ham vi
mb, duong mai ddu hdi chom chit y, nhiéu nhip, dudng him di bo thip, dwong him cao,
16p phu, U chua, tai silo, silo-cang, hun khoi, bot khi, kéo gén, mang Xép, nhiét, quén
kién hang, kién dugc kéo cang, vudn uwom, 6ng mang), dic biét 1a trong Umg dung manh
ctia héa nong; cic tmg dung nong nghiép khac (vi du, cac vét che phu d4t khong dét,
luéi (1am bing bang keo, nhidu soi va hdn hop cua sgi), vai bat. Mang ndng nghiép nay
6 thé 1a cAu tric don 16p hodc clu trac da 16p, thudng dugc lam tr ba, ndm hodc bay
16p. Didu nay c6 thé dan dén céu tric mang ndy gibng A-B-A, A-B-C, A-B-C-B-A, A-
B-C-B-D, A-B-C-D-C-B-A, A-A-B-C-B-A-A. A, B, C, D 1a cé4c polyme va cac chét
dinh khac nhau. Tuy nhién, cic 16p lién k& ¢6 thé ciing dugc két hop sao cho vat phim
mang thanh phim c6 thé dugc tao ra tir s6 16p chén, tic 1a hai, bdn hodc sau 16p nhu A-
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A-B-A, A-A-B-B, A-A-B-A-A, A-B-B-A-A, A-A-B-C-B, A-A-B-C-A-A va tuong tu.

V-3) Bang

V-4) Bot xbp (bit kin, cach ly, 16p chén), cac tham thé thao va thu gian.

V-5) Chét bit kin

VI-1) Bao g6i va boc thuc phém (mém déo va rin), BOPP, BOPET, chai.

VI-2) Hé théng bao quan nhu hop (gid), hanh 1y, hom, céc hop gia dinh, ném, vat
chtra, ngan dung dd, duong ray, hop vit, goi, va lon.

VI-3) Hop dung, éng tiém, ing dung y té, thung chtra cho su van chuyén bét ky,
thung dung chét thai va thung dung réc, tai dung chét thai, thing dyng rac, thung dung
rac, thung dung réc trén duong ray, thung chtra n6i chung, thung chira nudc/nudce da sir
dung/héa chét/khi/daw/xing/dau diesel; 16t bé, hop, thimg, v6 pin, mang, thiét bi y té
1ﬂnrpﬁ46ng,ﬁngdungnhﬁnkhoa,ﬂﬁétbichéndoén,vébaogéichoviduqcphénL

VII-1) Céc san phim gia dung thudc loai bat ky (vi du thiét bi, binh gilt nhiét/moc
treo quan 40), hé théng budc chat phich cém, day va kep cap, khoa kéo, bao dong, khoa,
va déng nép.

VII-2) Thiét bi hd trg, vat phim danh cho thoi gian giai trf nhu thiét bi thé duc thé
thao, tham thé duc, giay truot tuyét, gidy truot, van trugt, chan to, bé mit thé thao (vi du
san tennis); nép van, chup va nut cho chai, va lon.

VII-3) D4 noi thit néi chung, céc vat pham c6 bot (dém, hap thu va dap), bot, bot
bién, quin 4o bt dia, tham, ghé san vudn, ghé san van dong, ban, ghé dai, do choi, bd
dung cu xdy dung (bang/hinh/bong), nha choi, cAu truot, xe dd choi.

VII-4) Vit liéu luu trit dit liu tir va quang.

VII-5) Db ding nha bép (an, ubng, nu in, bdo quan).

VII-6) Hop dung dia CD, bang cat-xét va biang hinh; cac san phém dién td DVD,
van phong phém céc loai (but bi, tem va hop myc d4u, chudt, ké, dudng ray), chai c6
thé tich va dd chtra bét ky (d0 ubng, chét tiy rira, m¥ phém bao gdm nuéc hoa), bang
dinh.

VII-7) Gidy dép (giay/dé gidy), dé trong, phu giay, chét két dinh, chét két dinh céu
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tric, hop thuc phém (trai cdy, rau, thit, cd), giéy téng hop, nhan cho chai, ghé dai, khop

nhan tao (con ngudi), tim in (in no6i), bang mach in, va cong nghé hién thi.

VII-8) Thiét bi chira cac polyme dugc dién day (da tal, phén, dat sét Trung Qudc
(cao lanh), wollastonit, chat mau, mudi than, TiO2, mica, nanocomposit, dolomit, silicat,

thiy tinh, amiang).

Céc tac gia sang ché da phét hién ra rang kém monoglyxerolat chira kich thude vi
tinh thé dugc mé ta & ddy, va/hodc duge diéu ché theo quy trinh duge md ta & day, tao
ra cac dic tinh két tinh dugc cai thién. Céc cai thién nay dic biét ro rang dbi véi propylen
homopolyme va copolyme va cac hdn hop polypropylen. Céc cai thién nay bao gbdm nhu

sau:

1. Céc két qua Tc cao hon tai luong nap chét tao nhan thap hon. Khi bd
sung 200 ppm vao polypropylen ding cdu (sau day goi 12 “iPP” - LyondellBasell,
Moplen HP400N polypropylen homopolyme ding ciu, MFI = 11g/10 phut),
glyxerol monostearat-kém monoglyxerolat dugc cai bién (GMS-ZMG) cho Tc l1a
124,1°C, trong khi ZMG chua céi bién cho Tc chi la 120,6°C. Pé thu Tc bing
123,8°C (khoang bang v6i GMS-ZMG tai 200 ppm), 600 ppm ZMG dugc yéu
ciu. Tc cho HP400N (khong c6 chét tao nhén) 1a 117,0°C.

2. Thoi gian cin dé dat dugc s két tinh polyme 50% (t112) tai 140°C duge
cai thién dang k& (ngén lai) tai 200 ppm bang cach st dung ZMG da cai bién theo
sang ché so véi ZMG chua céi bién: GMS-ZMG cho ti2 12 7,2 phit so v6i tin
cho ZMG 1a 14,6 phut. DPé dat duoc ti2 12 7,1 phut bang cach st dung chi ZMG
chua cai bién, 600 ppm ZMG dugc yéu cAu thay thé. HP400N, tu nd, khong tao
két tinh trong vong 40 phut.

K&m monoglyxerolat dugc cai bién (GMS-ZMG) tao ra sy tang Tc 1a khoang 3,4°C
tai 200ppm trong polypropylen ding ciu, so v6i ciung lugng nap cia kém
monoglyxerolat chua dugc cai bién.

Trong cac ché phim gbc polyolefin nhu polyme hitu co, st dung kém
monoglyxerolat tai mirc nap da cho trong polyolefin tao ra nhiét do két tinh ddi voi

polyolefin cao hon la dat dugc bing cling murc nap clia kém monoglyxerolat c6 kich

thude vi tinh thé 16n hon 30 nm theo huéng <100>, hoic 16n hon 60nm theo hudng
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<011> hofic ¢6 ty 1¢ dai-rong duoc tinh bing cdc chidu dai mién cb két <100>/<011>
16n hon 0,65 (tc 1a khi dugc so sinh v6i k&m monoglyxerolat ma la kém
monoglyxerolat chua dugc cai bién, hoic dang Bos cta k&m monoglyxerolat). Trong
polypropylen dang ciu, st dung k&m monoglyxerolat dugc cai bién theo sang ché tai
murc nap da cho & polypropylen ding cAu tao ra thoi gian @8 dat dén sy két tinh polyme
50% (t1/2) tai 140°C ma l1a nh6 hon it nhat 40% so vé6i thoi gian ma dat duge v6i cung
lwong nap cta k&m monoglyxerolat so sanh (trc 12 chét c6 kich thude vi tinh thé 16n
hon 30 nm theo hudng <100>, hogc 16n hon 60nm theo huéng <011> hodc c6 ty 1€ dai-

rong duoc tinh bing céc chidu dai mién cb két <100>/<011> 16n hon 0,65).

Trong phan yéu cAu bao ho va trong phan mb t& trude do, trir khi ndi dung duogc
quy dinh khéc do thé hién bang ngdn ngit hodc su lién quan can thiét, tir "bao gdm" hogc
céc bién thé ctia n6 duoc st dung theo nghia bao gbm, tirc 12 dé chi sy c6 mit cia céc
d4u hiéu d3 néu nhung khong nham loai bod sy c6 mét hodc bd sung cla céac d4u hiéu
khac trong cic phuong 4n khac nhau cia sang ché.

Vi du thyce hién sang ché

Séang ché s& duge md ta bang chi tiét hon véi sy tham chiéu dén cac vi du khong
gi6i han sau day.
Quy trinh

Céc k¥ thuat md ta dic diém

Phan tich XRD duoc tién hanh bing cach st dung may do nhiéu xa Phillips 1140,
stt dung ngudn ddng (40kV, 25mA) va may don séc than chi hodc mdy dinh pha Bruker
D2 st dung ngudn ddng (30kV, 10 mA), duoc dit theo hinh hoc Bragg-Brentano (0-260).
Budc quét 1a gitra cac gia tri 26 mong mubn (20 = 5-35°). Vi du “Céc mau bot dugc gén
trén vat gitt mau chuin (mg — vai g). Cac mAu polyme dugc ép dun trong may ¢ép dun,
va duoc nén gifta cac dia kim loai 8 thu dugc miéng phing, dugc lam ngudi trong bé

nudc, va duge cat dén kich thuéc, @€ khit trong vat gitr mau c6 san (dd day < 3mm).

Kich thuéc vi tinh thé trung binh (chiéu dai mién cb két trung binh) trong ting
hudng trong s6 cac hudng <100> va (011) duge tinh bing cach s dung phuong trinh

Scherrer, st dung do rong day du dugc do tai gia tri tdi da mot nira (FWHM) duoce do
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bang XRD (B), budc song tia X (1), gbc Bragg (dugc thé hién bang do; (gia tri 26 cla
dinh)/2)), hé s6 hinh dang khong tht nguyén (K, duge 14y 14 0,9; cing mdt gié tri K ludn
duoc st dung, dé so séanh). Phuong trinh Scherrer 12 T= KM/ cos 6. Chy y ring mé rong
dudng do dung cu dugc bd qua, va & rong dudng duoc gia dinh 14 tir chi minh sy thay
d6i chidu dai mién cb két.

Do bing kinh hién vi SEM duge thye hién bing cach st dung kinh hién vi dién tir
quét JEOL JSM-7001F. Cac mAu dugc gén trén bang cacbon va dugc trang bang kim
loai bang Pt.

Céc miu cho kiém tra su két tinh duoc didu ché nhu sau: Nhyua trAn homopolyme
polypropylen ding chu ban két tinh (iPP) (Moplen HP40ON (ti LyondellBasell,
Australia) dugc st dung lam iPP. Cac mau cta iPP khong chua chit tao nhéan (ddi
ching), hodc luong nhét dinh cta chét tao nhan duoc diéu ché bfmg cach tron iPP véi
lugng chét tao nhan dugc yéu cau. Budéc tron bing tay hoan toan duoc tién hanh dau
tién (bot + céc hat iPP) sau d6 dugc ép dun. 1% khdi lugng hogc 2000 ppm hat nhya
(phu thudc vao tap hop céc thi nghiém so sanh) dugc didu ché va dugc ép dun. Cac soi
dugc ép dun dugc tao hat va dugce ép dun lai tai néng dd mong mudn (200 hodc 600
ppm). (Theo mét trudng hop, dang cha y, 200 ppm nguyén liéu da duoc ép dun hai 14n).
May ép dun dugc sir dung la may €p dun chin CRD, don truc (duong kinh = 25 mm;
L/D = 25), dugc san xuét boi Rauwendaal Extrusion Eng. Inc. dugc gin vao Haake
Rheocord 90. Bén ving nhiét do dugc cai dat 1an lugt 1a 170, 175, 180 va 180°C (khudn

dac soi). Tédc dd can 1a 100 vong/phut.
Vi du 1 — Diéu ché GMS kém monoglyxerolat dugc cai bién (GMS-ZMG)

ZnO (656,4 g) va GMS (72,3 g) dugc tron ddu va dugc gia nhiét trong may tron
lu5i hinh chit Z. Sau d6 668,5 g glyxerol duge bd sung. Sau d6 74,3 g glyxerol + 8,7 g
nude + 4,5 g axit axetic 90% dugc bd sung, va dugc tron déu thém. Nhiét do duogc ting
dén 110°C. Khi phan (mg hoan toan, trc 12 bot khod min, viée gia nhiét duogc ngét. Nhiét
d6 cao nhét dat dugc 12 xép xi 120°C, nhung thoi gian trong qua trinh phéan Gng phén
16n 13 ndm trong khoang 100 — 120°C. Tiép tuc tron trong khoang nhiét dod nay sau khi
phan ing hoan thanh, trong thoi gian ma san phim két tu dugc tao ra. San phim két tu

tao thanh (bdt) duge nghién chot.
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Phan tich XRD sau d6 dugc tién hanh d& x4c dinh kich thude vi tinh thé trung binh.
Mau XRD duge néu trén Fig. 1. Mot trong céc dudng trong mau XRD cia Fig. 1 1a cho
san phdm ctia Vi du 1 (GMS-ZMG dugc danh déu), va duong tht hai 1a cho ZMG chua
cai bién. Dinh tai 20 = 10,9° 1a do tap hop c4c mit phing duoc md ta bang chi s6 may
nghién (100) (chdng thé). Chidu dai mién ¢6 két (kich thude vi tinh thé) theo hudng
<100> cho GMS-ZMG cua Vi du 1 dugc tinh 13 17nm, so véi 40nm cho mau ZMG chua
cai bién. Dinh 20 = 17,2° twong tmg véi tap hop cac mit phing dugc md ta béi chi sb
may nghién (011) (cac mat phéng bén trong mdi thé). Kich thude vi tinh thé theo huéng
nay 1a 45 nm cho ca GMS-ZMG va ZMG chua céi bién.

Chup hinh SEM dugc tién hanh trén san phim két tu ciia Vi du 1, so v6i san phim
ctia ZMG chua cai bién. Cac hinh anh SEM duoc thé hién trén c4c Fig. 2a va 2b. Thanh
ty 16 & mdi hinh anh 13 1pm. Hai san phdm nay c6 cac hinh thai hoc khac nhau. Hinh
anh cta Fig. 2a (A) 1a cia ZMG chua cai bién. Hinh anh ctia Fig. 2b (B) 1a cua san phdm
GMS-ZMG ctia Vi du 1. San phim ctia Vi du 1 thé hién tdp hop céc vi tinh thé két tu.
Céc vi tinh thé két tu thé hién mau bé mit giéng "vay c4" (trén cach hat riéng r€), chira
ring nhidu vi tinh thé nhé hon xép chdng khdng hoan héao, véi cac canh bi 19.

Céc hinh anh SEM b sung ctia san phdm GMS-ZMG ctia Vi du 1 dugc trinh bay
trén cac Fig. 3a, 3b va 4.

Céc mau cta iPP (polypropylen ding céu) dugc didu ché chira 200ppm ZMG chua
cai bién, 600ppm ZMG chua cai bién, 200ppm GMS-ZMG cta Vidu 1, va dbi ching
khong c6 chat tao nhan (“trbng”). Trang thai két tinh cia mAu dugc danh gia, bing cach
str dung May do nhiét lugng quét vi sai (DSC), nho do6 ludng nhiét (bén trong/bén ngoai
mAu) (theo mW) dugc do so véi nhiét ¢ mau (do C), @& danh gia nhiét do két tinh cho

miu polypropylen chira chat tao nhan.

Bang sau day trinh bay cac két qua & dang bang bidu:

Mau Tc

600ppm ZMG chua cai bién | 123,8°C

200ppm ZMG chua cai bién | 120,6°C
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200ppm GMS-ZMG 124,1°C

chi iPP (HP400N) 117,0°C

Bang trén day thé hién rang Tc cho miu chira 200ppm GMS-ZMG clia Vidulla
gin gidng véi Tc cho mau chtra 600ppm (gép ba 14n lvong) ZMG chua cai bién. Tc nay
cao hon véi 200ppm GMS-ZMG ctia Vi du 1, so v6i cung lugng ZMG chua cai bién.

Xu huéng twong tu ¢ thé dugc quan sat thdy cho ti2 déng nhiét tai 140°C:

Mau t12
600ppm ZMG chua céi bién 7,1 phut
200ppm ZMG chua céi bién 14,6 phat
200ppm GMS-ZMG 7,2 phut
chi iPP (HP400N) Khong két tinh trong vong 40 phut.

Vi du so sanh

Hydrozinxit 4m (tvong duwong 50,0 kg k&m oxit) dugc bd sung tlr tir vao glyxerol
(53,5kg) co tron, trong may tron sigma. Glyxerol monostearat (5,0kg) dugc bd sung tur
tir ¢6 trdn, va ché phim nay dugc tron thanh bot nhdo mong. Hon hop nay chira lugng
nuéc dang ké tir hydrozinxit — lugng dugc tinh la 70% khdi lwgng nudce trong huyén
phu hydrozinxit-nuéc dugc st dung, hodc 1410% mol so véi kém trong ché phdm phan
{mg. Ché phAm nay dugc gia nhiét dén 160°C va giff tai nhiét do nay trong 16 gio. Bot
chay kho dugc tao ra.

Phin mé t4 trén ddy 12 c6 hiéu qué ciia Bos 2006. San phm ma dugc tao ra duoc
dung dé chi “hydrozinxit-ZMG”.

Kich thuéc vi tinh thé ctia bot duoc tao ra (hydrozinxit-ZMG) duge do bing cach
stt dung XRD (Fig. 5), va cac két qua dugc trinh bay trong bang dudi day, cung vdi cac
<6 do kich thude vi tinh thé cho san phim cta Vi du 1 (GMS-ZMG), va ZMG chua cai

bién. Ciing dugc bao gbm trong bang nay la cac gid tri ty 16 dai-rong <100>/<011> dugc
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tinh:
Vidu Kich thudc Kich thude <011> | Ty I¢ dai-rong
<100> <100>/<011>
hydrozinxit-ZMG cta vi 44 nm 57 nm 0,77
du so sanh
ZMG chua cai bién 40 nm 45 nm 0,89
GMS-ZMG cia Vidu 1 17 nm 45 nm 0,38

Kich thuéc vi tinh thé theo huéng <100> cho hydrozinxit-ZMG (Vi du so sénh) la
gin nhu tvong tu v6i kich thudce ctia ZMG chura céi bién, nhung cao hon dang ké so véi
kich thu6e cho GMS-ZMG ciia Viduy 1. Déng chu y 1a, kich thuéc vi tinh thé theo huéng
<011> 12 cing d6 16n nhu cia GMS-ZMG, trong ca ba truong hop (mac di hydrozinxit-
7MG 12 dai hon mdt chat). Trong GMS-ZMG (Vi dy 1), mdc di kich thudce vi tinh thé
<011> vAn giir do twong tu 16n (kich thudc cac 16p), kich thudc vi tinh thé <100> (dd
day cua cac chdng cta céc 16p) bi co lai dang k&. Ty 18 dai-rong <100>/<011> cua GMS-
7MG lubn nhé hon 0,65, va thuong nhd hon 0,44; trong truomg hop nay 1a 0,38). RS
rang 13, ty 1 nay 1a nho hon so véi & ca ZMG chua cai bién va GMS-ZMG. Noéi cach
khac, su cai bién GMS ciia ZMG theo sang ché tao ra cac chdng nhé hon cta cac 16p
ZMG (ma cé thé phan tén c6 hiéu qua hon trong polyme), so v6i hai loai con lai (ZMG

chwa cai bién va hydrozinxit-ZMG).
ViduA:

Céc mau cta iPP (polypropylen déng cdu, homopolyme, chi sb dong nong chay 8
dg/phit tai 230°C/2,16 kg) dugc didu ché chira 100ppm, 200ppm, 600ppm hodc
1200ppm ctia ZMG chua céi bién hogc cia GMS-ZMG, va dbi chitng khong c6 chit tao
nhan (“tréng”).

Kich thuéc vi tinh thé ciia ZMG chua cai bién va cia GMS-ZMG duge do bing
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bao gdm 1a c4c gia tri ty 1¢ dai-rong <100>/<011> dugc tinh:

cach str dung XRD va cac két qua nay dugc trinh bay trong bang dudi day. Ciing dugc

Vidu Kich thudc Kich thudc Ty 1€ dai-rong
<100> <011> <100>/<011>
7ZMG chua céi bién 40 nm 45 nm 0,89
GMS-ZMG 25 nm 47 nm 0,53

Trang thai két tinh cia mau dugc danh gia, bang cach sit dung May do nhiét luong
quét vi sai (DSC), nho do ludng nhiét (bén trong/bén ngoai mau) (theo mW) duoc do so
v6i nhidt o miu (46 C), dé danh gia nhiét 4o két tinh cho mAu polypropylen chira chét

tao nhan.

Bang sau déy trinh bay cac két qua & dang bang bidu:

Mau Tc
1200ppm ZMG chua cai bién 123,7°C
600ppm ZMG chua céi bién 126,7°C
200ppm ZMG chua cai bién 124,4°C
100ppm ZMG chua cai bién 122,1°C

1200ppm GMS-ZMG 130,6°C
600ppm GMS-ZMG 129,2°C
200ppm GMS-ZMG 127,2°C
100ppm GMS-ZMG 125,8°C
chi iPP (HD120 MO) 114,9°C
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Bang trén dy thé hién ring Tc cho m3u chira 100ppm GMS-ZMG la gén gidng
véi Tc cho mAu chtra 600ppm (gp séu 14n lvong) ZMG chua céi bién. Tai ndng d6 bét

ky trén ngudng ndng d duge mé rong nay, Tc cua GMS-ZMG 1a cao hon, so véi Tc

vé6i cung lugng ctia ZMG chua cai bién.

Trong s céc mau duoc didu ché véi cac hop chét nay, cac dia (day 2mm) dugc
phun. Céc qua ta c¢6 hinh dang theo ISO 527-2 5A (nam 2012) duoc c4t khudn theo
chidu dong nong chay va cac tinh chét cing dan dugc kidm tra theo ISO 527 (ndm 2012).

Céc két qua (E-mddun va cudng do hi¢u suét) dugc trinh bay trong bang dudi day. Cung

xu huéng nhu cho nhiét 49 két tinh duge quan sét thiy.

Mau E-modun(*) | Cuodng do chay
()
1200ppm ZMG chura cai bién 1838 MPa 41,98 MPa
600ppm ZMG chua céi bién 1759 MPa 40,97 MPa
200ppm ZMG chua cai bién 1707 MPa 40,33 MPa
100ppm ZMG chua cai bién 1676 MPa 40,01 MPa
1200ppm GMS-ZMG 1857 MPa 41,99 MPa
600ppm GMS-ZMG 1842 MPa 41,68 MPa
200ppm GMS-ZMG 1794 MPa 41,33 MPa
100ppm GMS-ZMG 1730 MPa 40,65 MPa
chi iPP (HD120 MO) 1648 MPa 39,99 MPa

(*) Céc gia tri cao dugc mong muon

Bang trén day thé hién ring E-mddun va cudng dd hi¢u suit cho mau chua 200
ppm GMS-ZMG 1a cao hon dang ké so voi cua mau chira 600 ppm (ba 14n lugng) cia
7MG chua céi bién. Tai ndng dd bét ky trén ngudng ndng do rong nay, E-mddun va

cudong do hiéu suit cia GMS-ZMG 14 cao hon, so véi E-mddun tuong tmg cuong 4o

hiéu sudt véi cung luong cia ZMG chua cai bién.

Vi du B:
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Céc mau cua iPP (polypropylen ding cAu, homopolyme, chi sb dong néng chay 19
dg/phut tai 230°C/2,16 kg) dugc diéu ché chira 200ppm ZMG chua céi bién, 600ppm
7ZMG chua cai bién, 200ppm GMS-ZMG ctia vi du trén dy hodc 600ppm GMS-ZMG
cua vi du trén day, va d6i chtimg khong c6 chét tao nhan (“trdng”). Trang thai két tinh
ctia miu duogc danh gia, bang cach st dung May do nhiét lugng quét vi sai (DSC), nho
6 ludng nhiét (bén trong/bén ngoai mau) (mW) duge do so v6i nhiét do mau (d9 C), dé

danh gia nhiét 4o két tinh cho mAu polypropylen chira chét tao nhan.

Bang sau day trinh bay cac két qua & dang bang biéu:

Mau Tc
600ppm ZMG chua céi bién 126,0°C
200ppm ZMG chua cai bién 123,5°C

600ppm GMS-ZMG 128,3°C
200ppm GMS-ZMG 125,8°C
chi iPP (HF420 FB) 116,2°C

Béng trén day thé hién ring Tc cho mAu chira 200ppm GMS-ZMG la gin gidng
v6i Te cho miu chtta 600ppm (gip ba 14n lugng) ZMG chua céi bién. Tc ndy cao hon

v6i tht ca cac ndng dd ciia GMS-ZMG, so véi ciing lugng ZMG chua cai bién.

Trong sb cic mau dugc didu ché véi cac hop chit nay, cac dia (day 2mm) dugc
phun. Céc qua ta ¢ hinh dang theo ISO 527-2 5A (nam 2012) dugc cit khudn theo
chiéu dong néng chay va cic tinh chét cang dan dugc kiém tra theo ISO 527 (ndm 2012).
Céc két qua (B-mddun va cudng do hiéu sut) dugc trinh bay trong bang dudi déy. Cung

xu huéng nhu cho nhiét do két tinh duge quan sat thy.

Mau E-modun (*) | Cudng dd chdy (*)
600ppm ZMG chura cai bién 1511 MPa 37,98 MPa
200ppm ZMG chua cai bién 1457 MPa 37,11 MPa

600ppm GMS-ZMG 1604 MPa 38,78 MPa
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200ppm GMS-ZMG 1534 MPa 38,19 MPa

chi iPP (HF420 FB) 1362 MPa 35,37 MPa

(*) Céc gid tri cao dugc mong mudn

Bang trén day thé hién raing E-modun va cuong do hiéu suit cho méu chira 200
ppm GMS-ZMG 1a cao hon déng k& so v&i ctia mau chira 600 ppm (ba 14n luong) cla
ZMG chua céi bién. Tai ndng o bét k¥ trén ngudng ndéng do ndy, E-modun va cuong
do hiéu suit ctia GMS-ZMG 14 cao hon, so v6i E-modun cung v6i cuong do hiéu suét

v6i cing lugng ctia ZMG chua cai bién.
ViduC:

Céc miu ciia iPP raco (polypropylen déng céu, copolyme ngau nhién, chi sb dong
néng chay 8 dg/phut tai 230°C/2,16 kg) duoc didu ché chtra 200ppm ZMG chua cai bién
hogic 200ppm GMS-ZMG cua vi du trén day va dbi chimg khong co chét tao nhan
(“trbng”). Trang thai két tinh ciia mau duge danh gia, bang cach st dung Mdy do nhiét
lugng quét vi sai (DSC), nho do ludng nhiét (bén trong/bén ngoai mau) (theo mW) dugc
do so v6i nhiét 6 mAu (d6 C), dé danh gid nhiét do két tinh cho mau polypropylen chira
chét tao nhan.

Bang sau déy trinh bay cac két qua & dang bang biéu:

Mau Tc
200ppm ZMG chua cai bién 116,2°C
200ppm GMS-ZMG 118,4°C
chi iPP raco (RD204 CF) 114,2°C

Bang trén day thé hién rang Tc cho mAu chira 200ppm GMS-ZMG la cao hon dang
ké so voi Tc cia ZMG chua cai bién tai cung ndng do.

Trong s céc méu dugc didu ché véi cac hop chét nay, cac dia (day 2mm) dugc
phun. Céc qua ta c¢6 hinh dang theo ISO 527-2 5A (ndm 2012) dugc cit khudn theo
chiéu dong néng chay va cic tinh chét cing dan dugc kiém tra theo ISO 527 (ndm 2012).

Céc két qua (E-mddun va cudong d6 hidu suit) dugc trinh bay trong bang duéi day. Cung
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xu huéng nhu cho nhiét @6 két tinh duge quan sat thy.

Mau E-mddun (*) Cuong d0 chay
| *)
200ppm ZMG chua cai bién 1262 MPa 34,39 MPa
200ppm GMS-ZMG 1300 MPa 34,43 MPa
chi iPP raco (RD204 CF) 1207 MPa 33,70 MPa

(*) Céc gia tri cao dugc mong mudn
Bang trén dy thé hién rang E-mddun va cuong do hiéu sudt cho mau chira 200

ppm GMS-ZMG la cao hon cho m3u cia ZMG chua céi bién tai cling ndng do.
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YU CAU BAO HO
1. K&m monoglyxerolat & dang chét két tu cia c4c vi tinh thé, trong d6 kich thudce vi
tinh thé nay dua vao chidu dai mién cb két trung binh 1a nh6 hon 30nm theo hudng
<100>, va nho hon 60nm theo huéng <011>, nhu dugc x4c dinh bang phuong trinh
Scherrer thong qua nhiéu xa bot tia X; va ty 1¢ dai-rong duoc tinh bang cac chidu dai

midn cb két <100>/<011> 14 nhé hon 0,65.

2. K&m monoglyxerolat theo didm 1, trong d6 ty 1& dai-rong duge tinh bing cac chiéu
dai mién cb két <100>/<011> 1a nhé hon 0,56.

3. K&m monoglyxerolat theo diém 1 hodc diém 2 chta chét cai bién.

4. K&m monoglyxerolat theo diém 3, trong d6 chét cai bién nay 1a glyxerol carboxylat

este.

5. K&m monoglyxerolat theo diém 4, trong d6 glyxerol carboxylat este ndy 1a este axit

béo no cua glyxerol.

6. K&m monoglyxerolat theo diém 5, trong d6 glyxerol carboxylat este nay 1a glyxerol

monostearat.

7. Kém monoglyxerolat theo diém 3, trong d6 lugng chit cai bién nay 1a nim trong

khoang tir 1,0 dén 5,0% mol so véi kém monoglyxerolat.

8. K&m monoglyxerolat theo didm bat ky trong s6 cac diém tir 4 dén 6, trong do luong

chét cai bién nim trong khoang tir 1,0 dén 5,0% mol so v6i k&m monoglyxerolat.

9. Quy trinh diéu ché k&m monoglyxerolat theo diém 1, bao gdm budc cho hop chit
kém, ma khéc véi hydrozinxit, phan ing voi glyxerol va chét cai bién khi c6 mit chat

xuc tac axit, trong do:

- hop chit kém nay dugc chon tir nhém bao gdm kém oxit, k&m cacbonat, kém hydroxit,

kém carboxylat va cac két hop cta chung, hodc/va

- phan tng nay dugc thuc hién trong sy c6 mit cua it hon 10% khéi lwgng nude, dua

vao téng khdi lwong cta thanh phan phan ung.
10. Quy trinh theo diém 9, trong d6 chét cai bién nay 14 este glyxerol carboxylat.

11. Quy trinh theo diém 9, trong d6 lugng glyxerol nay nam trong khoang tir 90 dén
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110% mol so v&i hop chét kém.

12. Quy trinh theo diém 10, trong d6 lugng glyxerol nam trong khoang tir 90 dén 110%

mol so v&i hop chét kém.

13. Quy trinh theo diém bt ky trong sé c4c diém tir 9 dén 12, trong do luong chét cai

bién nay 12 ndm trong khoang tir 1,0 dén 5,0% mol so v&i hgp chét kém.

14. Quy trinh theo diém bét ky trong s& cac diém tir 9 dén 12, trong d6 luong chét xtic

tac axit nay 13 nim trong khoang tir 0,2 dén 5% mol so v&i hop chit kém.

15. Quy trinh theo diém 13, trong d6 lugng chét xic tac axit nay 12 nim trong khoang

tir 0,2 dén 5% mol so v6i hgp chét kém.

16. K&m monoglyxerolat thu dugc bang quy trinh theo diém bét ky trong s6 cac diém tir
9 dén 15.

17. Ché phim d8 ché tao vat phdm c6 hinh dang chita polyme hitu co va kém

monoglyxerolat theo diém bét ky trong s cac didm tir 1 dén 8.

18. Ché phim theo diém 17, trong d6 polyme hitu co nay dugc chon tir nhom bao gdm
céc polyolefin, polyvinyl clorua, polystyren, polyacrylamit, polyeste, polyamit, va cac
copolyme cua chiing, va cac copolyme cua mdt hodc nhiéu loai trong s6 acrylonitril,

butadien va styren v&i nhau hodc v6i cac co-monome khéc.

19. Ché phim theo diém 17 hodc diém 18, trong d6 kém monoglyxerolat nay c6 mat 4]

luong nam trong khoang tir 0,001% dén 20%, so v&i khéi lugng clia polyme hitu co.

20. Ché phim theo didm 17 hodc diém 18, trong d6 kém monoglyxerolat nay c6 mat 4]

lwong ndm trong khoang tir 0,005% dén 5%, so v6i khdi lugng cua polyme hitu co.

21. Ché phém theo diém 17, trong d6 polyme hitu co ndy la polyolefin va k&m
monoglyxerolat & mirc tai dugc cho trong polyolefin tao ra nhigt do két tinh cua
polyolefin cao hon so véi nhi¢t do dat dugc v6i cing mirc tai ciia k&m monoglyxerolat
¢6 kich thuée vi tinh thé 16n hon 30 nm theo hu’éng <100> hodc 16n hon 60nm theo
huéng <011> hodc ¢6 ty 1& dai-rong dugc tinh bing céc chidu dai mién cb két

<100>/<011> 1én hon 0,65.

22. Ché pham theo didm 17, trong d6 nguyén liéu hitu co nay la polypropylen ding cdu
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va kém monoglyxerolat & murc tai da cho trong polypropylen dng céu ndy tao ra thoi
gian d& dat 50% sy két tinh polyme (t12) tai 140°C ma nho hon it nhét 13 40% so v&i
thoi gian nay dat duge véi cing mire tai cua kém monoglyxerolat c6 kich thudc vi tinh
thé 16n hon it nhat mot trong s6 30 nm theo hudng <100> hodc 16n hon 60 nm theo
huéng <011> hodc co ty 1€ dai-rong duoc tinh bing céc chidu dai midn cb két

<100>/<011> 16n hon 0,65.
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