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(57) Sang ché dé xuat ché pham chong oxy hoa dang long duoc suir dung cho cao su thd
chtra 5% dén 30% khdi luong it nhat mot chat chong oxy hoa gbc amin thom, 20% dén
70% khoi luong it nhit mot chat chong oxy héa goc phenol bi can tro, 0% dén 40% khoi
lugng it nhat mot chat chong oxy héa gdc phosphit; va 20% dén 40% khoi luong it nhét
mot dung modi co6 diém sbi cao hon 185°C va diém dong dic thip hon -10°C dudi
101,325KPa, ty 1& phan trim khdi lwong cua thanh phan a), b), ¢) hodc d) 1a dua trén tong
khél luong cua ché pham chdng oxy hoa, trong do6 hon hop cua cac thanh phan a), b) va ¢)
1a 1ong & 25°C dudi 101,325KPa. Sang ché cling dé xuat che pham chéng oxy hoa dang
long chira 5% dén 20% khoi luong la chat chong oxy héa gbc amin thom dang ran, 20%
dén 50% khoi luong la chat chéng oxy hoa goc phenol bi can tr¢ dang ran, 0% dén 30%
khéi luong 13 chat chdng oxy héa gdc phosphit dang ran va 30% dén 40% khdi luong 1a
dung moi c6 diém sdi cao hon 185°C va diém déng dic thap hon -10°C dudi 101,325KPa.
Ty 1¢ phan tram khéi luong 14 dira trén tong khéi luong cua ché pham chéng oxy hoa. Sang
ché dé xuit thém viéc str dung ché pham chdng oxy hoa dang l6ng trong cao su thd nhu
cao su tuy nhién va cao su thd dugc tong hop bang quy trinh tring hop dung dich.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén ché phim chdng oxy hoa dang 1ong va cu thé hon, sang ché
dé cap dén ché pham chéng oxy héa dang 1éng dung cho san phim cao su tho.
Tinh trang ky thuit clia sang ché

Cao su thd nhu cao su tu nhién, styren-butadien copolyme, polybutadien,
polyisopren va v.v. thu dugc tur ngudn tu nhién hozc tring hgp dung dich cdc monome
trai qua cdc qua trinh trung hgp, bay hoi, tao hat va dong géi ma khong c6 su luu hoa.
Thong thuong, cac chit chéng oxy héa dugce bd sung vao cao su & cudi qua trinh tring
hop d8 giit cao su khong bi ddi mau, tao gel va lam hong céc tinh chét vét Iy do phan
ing oxy hoa trong cac qua trinh ndy ciing nhu qua trinh bdo quan. Trude khi dugc bd
sung vao dung dich cao su tho, cac chét chéng oxy hoa d4u tién duge hoa tan trong dung
mdi dé tring hop dung dich dé tao thuan lgi cho sy phan bb ddng déu cac chit chdng
oxy hoa trong dung dich cao su tho.

Céc chit chdng oxy hoa thuong dugc st dung trong cao su thd 1a céc chat gbc
phenol bi can tro. Chét chéng oxy hoa gbc phosphit c6 thé dwoc sir dung cling véi chat
chéng oxy hoa gdc phenol bi can trd 1am chét chéng oxy hoa phu trg dé tang cudng tinh
chat chéng oxy hoa. Chét chéng oxy hoa gbc amin thom c6 kha ning chéng oxy héa
manh hon, nhung ching c6 xu huéng lam bién mau cao su thd. Luong gidi han cua chét
chéng oxy héa gbc amin thom cu thé c6 thé khic phuc nhuge diém lam bién mau.

Trong sb nhiéu chit chng oxy héa gbc amin thom, gdc phenol bi can tré va chit
chéng oxy hoa gdc phosphit, mot s6 chung & dang rén & nhiét do phong va do d6 khong
thé st dung cho hoat dong san xuét cao su thd. Ngay ca véi chat 1ong chéng oxy hoa &
nhiét d6 phong, vin c6 vAn d&, nghia 1a ching c6 xu huéng dong dac ¢ nhiét do thap vi
diém dong dic ctua chung thuong cao hon 15°C, diéu nay lam han ché nghiém trong viéc

str dung trong khoang nhiét do rong.
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Pon yéu ciu cp patent s6 CN103435956A md ta ché pham chong oxy hoa cho
SBS (copolyme khdi clia styren va butadien) chira 1 phan 12 este rwou hdn hop 4-
hydroxyl-3, 5-di-tertbutyl C7-C9 cta phenpropionat, 1,8 dén 2,2 ph?m la 2-metyl-4, 6-
di-(octylsulfanylmetyl)phenol, 0,8 dén 1,2 phan 1a san phim phan Gng cla N—
phenylphenylamin va 2, 4, 4-trimetylpenten. DAu tién ché phdm chdng oxy hoa thu duoc
duoc hoa tan trong xyclohexan truée khi duoc bd sung vao dung dich nhya SBS. Va
xyclohexan 13 dung moi dé tring hop dung dich SBS. Téc d hoa tan 1a thap vi sw chénh
1éch tinh phén cyc giita xyclohexan va ché phim chdng oxy héa. Ngoai ra, xyclohexan
6 diém soi 1a 80,74°C, 1a thap hon so véi cia nuéc. Trong bude “lam kho™ ciia quy
trinh san xuét cao su tho, nghia 13, loai bé dung moi cling nhu gbc monome khéi nhyra
cao su bang nuéc néng hoic hoi nude, cac chét chéng oxy héa c6 xu huéng di vao nude,
lam giam dang ké cac chét chéng oxy hoa hidu qua trong cao su thd. Ngoai ra, nudc bi
nhiém ban ddi hoi phai xir Iy thém dé tranh gay 6 nhiém moi truong.

Do d6, van cin phai c6 mot ché phim chdng oxy héa dang 16ng mdi ma 6n dinh
trong qua trinh “lam khd” nhua cao su dugc tbng hop bang quy trinh tring hop dung
dich, khong lam bién mau ciing nhu c6 thé st dung cho khoang nhiét do rong bén canh
kha ning chdng oxy héa thich hop.

Ban chit k§ thuit ciia sang ché

Theo mot khia canh, sang ché dé xut ché phim chdng oxy héa dang 16ng dugc
str dung cho cao su tho, chura

a) 5% dén 30% khdi lwong 14 it nhit mot chét chéng oxy hoa gbc amin thom;

b) 20% dén 70% khdi lugng 1a it nhat mot chét chdng oxy hoa gbe phenol bi can
trd;

¢) 0% dén 40% khéi luong 1 it nhét mot chat chéng oxy héa goc phosphit; va

d) 20% dén 40% khéi luong la it nhat mot dung moi c6 diém sdi cao hon 185°C
va diém dong dic thip hon -10°C dudi 101,325KPa, ty 1& phan tram khéi lugng ciia
thanh phan a), b), ¢) hoic d) 1a dya trén tdng khéi luong ctia ché phim chdng oxy héa,
trong d6 hdn hop cla cac thanh phan a), b) va ¢) 1a long ¢ 25°C dudi ap suét
101,325KPa.

Theo mdt khia canh khéc, sang ché dé xuét ché phdm chéng oxy hoa dang long
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duoc st dung cho cao su thd, chira

a) 5% dén 20% khéi lugng 12 chit chdng oxy héa gbc amin thom dang ran;

b) 20% dén 50% khéi lugng 1a cht chdng oxy hoéa gdc phenol bi can tro dang
rén;

¢) 0% dén 30% khéi lugng 1a chat chdng oxy héa gbe phosphit dang rén; va

d) 30% dén 40% khdi lugng 13 dung moi ¢ diém soi cao hon 185°C va diém
dong dic thap hon -10°C duéi 101,325KPa, ty 1¢ phan tram khdi lugng ciia thanh phan
a), b), ¢) hoac d) la duva trén tdng khéi lugng cia ché phdm chdng oxy héa.

Theo mot khia canh khéc, sang ché dé cap dén viéc st dung ché phdm chéng oxy
héa trong cao su tho dugc tbng hop bang quy trinh tring hop dung dich hodc trong cao
su tu nhién.

Theo mot khia canh khac, sdng ché d& xuét san phém cao su thd chura ché phém
chbng oxy héa nay.

Theo mot khia canh khéc, sing ché dé xuét quy trinh st dung ché pham chdng
oxy hda theo sdng ché trong cao su thd duoc tbng hop bang quy trinh tring hop dung
dich hodic cao su tu nhién bao gdm cac budc i) hoa tan thanh phén a), b) va ¢) vao d); ii)
pha lodng ché phdm chdng oxy hoéa dang 16ng bang dung moi dé trang hop dung dich
cao su thd; iii) bo sung ché phim chdng oxy hoa dang léng da pha lodng vao cao su thd
duoc tdng hop bang quy trinh trung hop dung dich hodc cao su tu nhién.

M6 ta chi tiét sang ché

Vén d& k¥ thuat

Déi vé6i nhua cao su duoc tdng hop bing quy trinh tring hop dung dich, mot
budc quan trong clia quy trinh la loai bé dung moi va cac gbc monome khoi dung dich
cao su thd bang hoi nuwdc hodc nude nong. Trong bude ny, cac chét chdng oxy hda c6
xu huéng tach ra khoi nhya cao su va hoa tan vao nude, hién tugng nay mét mat, dan
dén mét chit chéng oxy hoa trong nhya cao su va mat khac lam nhidm ban nudce. Nudce
bi nhi®m ban can duoc xir Iy dé tranh gay 0 nhiém moi truong.

Mot s6 chat chdng oxy héa 1a dang 16ng trong khi sé khac lai 1a dang ran & khoang
25°C. Thuat ngit “long” c6 nghia la gii han trén ctia khoang nong chay hodc diém noéng
chay cua chét chéng oxy hoa ma khong hoa tan vao dung moi bét ky 1a khong qué 25°C

dudi 101,325KPa. Thuét ngit “ran” c6 nghia 1a gi6i han dudi cia khoang néng chay

_4-



36302

hodc diém néng chay cua chét chdng oxy héa ma khong hoa tan vao dung moi batky 1a
cao hon 25°C duéi 101,325KPa. Céc chit chdng oxy héa dang 16ng tré nén dong déc o
nhiét 46 nhu 5°C, diéu nay lam han ché nghiém trong viéc st dung trong thoi tiét lanh.
Trudc khi duge bd sung vao dung dich cao su thd, cac chét chdng oxy héa duoc hoa tan
trong dung mdi cia quy trinh trung hop dung dich ddi v6i nhua cao su va dung mdi
thuong dugc st dung nhét 13 hexan, xyclohexan, toluen va clorobenzen v.v. ma c6 su
chénh léch vé tinh phén cuc dang ké v6i cac chit chdng oxy hda. Su chénh léch vé tinh
phan cuc nay dan dén tdc do hoa tan chm ciia chit chdng oxy hoa vao dung moi nay.
Ngoai ra, cic dung moi nay can duoc loai bd trong bude 1am kho va do do6 céc chét
chéng oxy héa sé& tach ra khoi nhya cao su, lam giam manh hiéu quéa chéng oxy hoéa.

Giai phép cho van dé

Ché phim chdng oxy héa dang 16ng theo sang ché chira: a) 5% dén 30% khéi
lwong 13 it nht mét chét chéng oxy hoa gbe amin thom; b) 20% dén 70% khoi luong 1a
it nhat mot chat chdng oxy héa gbc phenol bi céan trd; ) 0% dén 40% khbi lugng 1a it
nhat mot chit chdng oxy héa gbc phosphit; va d) 20% dén 40% khéi lugng 1a it nhat
mot dung moi cod diém s6i cao hon 185°C va diém déng dic thip hon -10°C dudi
101,325KPa, ty 1¢ phn trim khéi lugng cta thanh phan a), b), ¢) hodc d) 1a dya trén
tdng khdi lugng cla ché pham chéng oxy héa, trong d6 hdn hop cia cac thanh phan a),
b) va c) 1a long & 25°C dudi 101,325KPa. Hoge ché pham chong oxy hoa dang 16ng theo
sang ché chia: a) 5% dén 20% khéi luong 1a chat chdng oxy hoa gbc amin thom dang
rén; b) 20% dén 50% khéi lwong 1a chit chdng oxy héa gbc phenol bi can trd dang ran;
¢) 0% dén 30% khi luong 1a chit chéng oxy héa gbe phosphit dang ran; va d) 30% dén
40% khdi luong 12 dung moi cd diém s6i cao hon 185°C va diém dong dic thap hon -
10°C dudi 101,325KPa, ty 1& phan tram khéi lugng cta thanh phan a), b), ¢) hoac d) 1a
dua trén téng khéi lugng cua ché phdm chéng oxy hoa.

Thanh phan quan trong dbi v6i sang ché 1a dung mdi c6 diém s6i cao hon 185°C
va didm dong dic thép hon -10°C duéi 101,325KPa. Dé dam bao 1a cac chét chéng oxy
héa khong di vao trong nude trong bude lam khd ctia qua trinh san xuét cao su tho, dung
mdi nay can dap Umg it nhét ba yéu cau: i) chét chdng oxy hoa dugc hoa tan dé dang
trong dung mdi va kho tach ra khoi dung mdi; ii) dung mdi nay c6 kha nang tuong thich

t6t véi nhya cao su va kho tach ra khoi nhua cao su; i) diém soi cua dung moi nay cao
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hon dang ké so v6i 100°C. Ngoai ra, @8 1am cho ché phim chdng oxy héa nay c6 kha
nang st dung duge cho khoang nhiét do rong, dung moéi nay cAn c6 diém dong dic thép.

Tét hon, néu dung moi ndy 1a mdt hodc nhiéu dung mdi dugc chon tir alkan mach
thang hodc nhanh ¢ tir Co dén Cso, aren c6 tir C dén Cis, xyclan c6 tir Cro dén Cso, axit
carboxylic no mach thang co tir Cs dén Cig, axit carboxylic no ¢ nhanh c6 tir Cs dén
C12, ruou no mach théng ¢6 tir Cg dén Cig va rugu no c¢6 nhanh ¢6 tir Cg dén Cya, axit

phosphonic dugc thé alkyl c6 tir Cs dén C1, este clia monoaxit thom no hodc khong no

0
o
7
Rs O/

Rs Rs

c6 cong thue I:

Ry Cong thuc I
trong do, Ri dén Rs dugc chon doc lap tir hydro, nhom alkyl mach théng hodc
nhéanh no hodc khong no c6 tr C; dén C1s5; R¢ dugc chon tir nhom alkylen mach théng
hodc nhanh no hodc khong no c6 tr C; dén C15; Ry dugc chon tir nhom alkyl mach théng
hodc nhanh no ho#c khong no co tir Cy dén Cis hoic 1a lién két déng hoa tri, va
este ciia diaxit thom no hoidc khong no c6 cong thire I1-(a) va/hodc Cong thurc II-

(b) va/hodc Cong thirc II-(c):

0o 0
! R1I 1
Ré~— . )k | /“\o R,
R5 R7
R, R,
Rs Cong thuc I1-(a)
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Cong thuc II-(b)

(0]
R
6\0 | ]
R5 L}
R

/U\O / 8

R1 R7

R, R,

Ry Cong thue II-(c)
trong do, Ry’ dén R4’ duogc chon doc 14p tir hydro, nhém alkyl mach thang hoic
nhéanh no hodc khong no c6 tu C; dén C15; Rs’ va Ry’ duge chon ddc 14p tir nhém alkylen
mach thang hoc nhanh no hodc khong no c6 tir Ci dén C1s hodc 1a lién két dong hoa tri;
R¢’ va Rg’ dugce chon doc 1ap tir nhom alkyl mach théng ho#c nhanh no hoac khong no
c6 tir C1 dén Cis, va
este cia triaxit thom no hodc khong no c6 cong thirc I1I-(a) va/hodc Cong thirc

I1I-(b) va/hoac Cong thirc III-(c):

Cong thuc 11I-(a)



(0]
R,
”/lLO/
R4
Ry Re O
R;
(0]
R: R;
Rs 0
Y \ R;
0

Cong thtrc ITI-(b)

Cong thuec I1I-(c)
trong do, R1” dén R3> duoc chon ddc 1ap tir hydro, nhém alkyl mach thang hodc

nhanh no hodc khong no cé tu Cy dén Cis; Re”, Re” va Rg” dugc chon doc lap tir nhom
alkylen mach thang hodc nhéanh no hodc khong no c6 tr Ci dén C1s hoic 1a lién két dong
hoéa tri; Rs”, R7”” va Re” duge chon doc lap tir nhom alkyl mach théng hoac nhanh no
hodc khong no ¢6 tir Ci dén Cis, va

phosphat dugc alkyl hoa c6 cong thirc IV:

0

|
Rj~—O0—~P—0 R,

|
Ry Céng thirc IV
trong do, Ry’ dén Ry’ duge chon ddc 1ap tir hydro, nhom alkyl mach thang hodc
nhanh no hodc khong no cé tu Cy dén Cis, va

este clia monoaxit carboxylic no hodc khong no c6 cong thuc V:
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(0]
)J\ / Rb
R; 0

trong d6, Ra va Ry dugce chon doc 1ap tir nhom alkyl mach théng hoac nhanh no

Cong thiic V

hodc khong no ¢6 tir Cy dén Cis, va

este cua diaxit carboxylic no hodc khong no c6 cong thire VI

R,
o) o/
Y
/o o)
Ry Cong thire VI
trong d6, Ra’ va Re” dugc chon doc 18p tur nhom alkyl mach théng hoac nhanh no
hodc khong no co tie Cy dén C15; Ry’ duogc chon tir nhom alkylen mach théng hodc nhanh
no hodc khong no c6 tir Ci dén Cis, va

este clia triaxit carboxylic no hogc khong no c6 Cong thuc VILI:

ol)vk R ,./&O
Ry" R."
OA\O/ °

Cong thirc VII

trong d6, Ra”, R’ va Ra” dugce chon doc 1ap tu nhom alkyl mach thang hodc
nhanh no hodc khong no ¢6 tir Ci dén C1s; Ry duge chon tir nhom alkyliden mach thang
hozc nhanh no hodc khong no co tir C dén Cis.

T4t hon, néu dung moi nay la mot hoac nhiéu dung mdi dugc chon tir hendecan,
n-dodecan, 2-metylnonan, n-decan, benzen, toluen, etylbenzen, propylbenzen,
butylbenzen, pentylbenzen, hexylbenzen, heptylbenzen, octylbenzen, nonylbenzen,
dexylbenzen, undexylbenzen, dodexylbenzen, butylxyclohexan, pentylxyclohexan,
hexylxyclohexan, heptylxyclohexan, octylxyclohexan, nonylxyclohexan,
dexylxyclohexan, undexylxyclohexan, dodexylxyclohexan, pentylxyclopentan,
pentylxyclopentan, hexylxyclopentan, heptyxyclopentan, octylxyclopentan,

nonylxyclopentan, dexylxyclopentan, undexylxyclopentan, dodexylclopentan, axit 2-
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etylhexanoic, axit hexanoic, axit heptanoic, axit neo-decanoic, axit isononanoic, axit
neodecanoic, rugu n-octylic, n-nonanol, rugu n-dexylic, n-undecanol, rugu isooctylic,
ruou isononylic, rugu isodexylic, metyl benzoat, etyl benzoat, propyl benzoat, butyl
benzoat, hexyl benzoat, dietyl phtalat, dipropyl phtalat, dibutyl phtalat, dipentyl phtalat,
dihexyl phtalat, diheptyl phtalat, dioctyl phtalat, diisooctyl phtalat, dinonyl phtalat,
diisononyl phtalat, didexyl phtalat, diisodexyl phtalat, trimetyl orthobenzoat , etyl oleat,
butyl oleat octyl axetat, dexyl axetat, isononyl axetat, nonyl axetat, n-octyl propanoat,
dexyl propanoat, isononyl propanoat, nonyl propanoat, pentyl butanoat, hexyl butyrat,
heptyl butanoat, n-octyl butanoat, butyl valerat, amyl valerat, hexyl valerat, butyl
caproat, amyl caproat, hexyl hexanoat, etyl heptanoat, propyl heptanoat, butyl heptoat,
pentyl heptanoat, metyl octanoat, etheyl octanoat, propyl octanoat, butyl octanoat, amyl
octanoat, hexyl octanoat, heptyl octanoat, octyl octanoat, nonyl octanoat, metyl
nonanoat, etyl nonanoat, isoamyl nonanoat, isononyl isononanoat, metyl caprate, etyl
caprate, propyl decanoat, butyl caprate, isoamyl decanoat, lauricacidisoamyleste, etylen
glycol diaxetat, etylen glycol di-n-butyrat, dibutyl malonat, dietyl malonat, dihexyl
malonat, dietyl suxinat, dipropyl suxinat, dibutyl suxinat, dipentyl suxinat, dimetyl
glutarat, dietyl glutarat, dietyl adipat, diisopropyl adipat, diisobutyl adipat, di(2-
etylhexyl)adipat, dihexyl adipat, diisononyl adipat, diisodexyl adipat, dibutyl sebacat,
bishexyl sebacat, bis(2-etylhexyl) sebacat, dioctyl sebacat, diisooctyl sebacat, glyxeryl
triaxetat, glyxeryl tripropionat, glyxeryl tributyrat, triisobutyl phosphat, triamyl
phosphat, trihexyl phosphat va trioctyl phosphat.

Céac dung mdi dugc chon tir axit no mach thing c6 tir Cg dén Cis, axit no c6 nhanh
¢6 tir Cs dén C12, rugu no mach théng c6 tir Cg dén Cis va rugu no c6 nhanh co tir Cs
dén C1z c6 mot wu didm khac, do 1, axit hodc rugu phan Gng véi cation kim loai 1a Li,
Ni, Co v.v., néu khong thi cac cation nay s& phan (ng voi chét chéng oxy héa. Vi du vé
axit no mach thang c6 tr Cs dén Cis 12 axit hexanoic va axit heptanoic va axit no co
nhanh c6 tir Cs dén C12 12 axit 2-etylhexanoic, axit isononanoic va axit neodecanoic. Vi
du vé ruou no mach thang c6 tir Cg dén C1s 1a n-nonanol va rugu no c6 nhanh c6 tir Cg
dén C12 14 ruou isodexylic va rugu isooctylic.

Mot s6 hdn hop tu nhién hodc téng hop cua hai hodc nhiéu chét dugc chon tur

alkan mach théng ho#c nhanh c6 tir Co dén Cso, aren c6 tir Cg dén Cis, xyclan c6 tir Cio
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dén Cso cling duge st dung lam dung moi. Vi du v& hén hop nay 1a dau parafin, dau
naphtenic va dau aren.

Ty 18 phan trdim khéi lugng ctia dung moi 1a tir 20% dén 40% khdi lugng khi cac
chét chéng oxy hoa ctia thanh phan a), b) va thanh phéan c) ty y khong ddng thoi & dang
rén trude khi hoa tan vao dung moi. Néu ham luong ctia dung mdi 1a nho hon 20%,
thanh phan a), b) va thanh phan c) thy y ¢6 xu huéng gdp kho khan trong vi€c hoa tan
va ché phém tao thanh c6 thé khong ddng nhat. Tuy nhién, néu ham luong dung moi 1a
16n hon 40%, nong do cic chét chéng oxy hoa c6 xu hudng la quéa thip dé thoa man cac
yéu cAu vé chéng oxy hoéa.

Chét chbéng oxy hoa gbc amin thom, chét chdng oxy hoa gdc phenol bi can tro va
chét chéng oxy héa gdc phosphit tiry ¥ dugc trdn dé str dung trong sang ché. Khi it nhét
mdt loai trong s cac chét chéng oxy héa nay 1a chét 1ong, ty 1& phan tram khéi lugng
cua dung moi la tir 20% dén 40% va ty 1& phan trim khéi luong ctia chét chéng oxy héa
gbc amin thom, chét chéng oxy hoa gbc phenol bi can trd va chét chéng oxy hoa gbe
phosphit 1an Tuet 1 tir 5% dén 30%, tir 20% dén 70% va tir 0% dén 40%. Khi tat ca cac
chét chéng oxy héa nay ddu 1a chét rén, ty 1& phan trdm khdi lugng ctia dung méi la tir
30% dén 40% va ty 1& phan trim khéi luong cla chét chéng oxy hoa gbc amin thom,
chét chéng oxy héa gbc phenol bi can tré va chét chéng oxy hoa gbc phosphit lan luot
13 tir 5% dén 20%, tir 20% dén 50% va tir 0% dén 30%.

Chét chbng oxy hoa gbc amin thom c6 tinh chét chéng oxy héa vuot trdi nhung
¢6 xu hudng gy bién mau nhya cao su. Vi cac san phim cao su thd can phai la khong
mau hodc it nhit 1a ¢6 mau rit nhat, khong phai tht ca cac loai chat chong oxy hoa gbe
amin thom déu c6 thé dugc st dung va ngay ca vdi cac chét c6 thé st dung dugce cling
bi gidi han vé luong. Luong chét chdng oxy hoa gbc amin thom 1a tir 5% dén 30% khdi
lugng dua trén tdng khdi lwong cta ché phim chéng oxy héa. Khi lugng nay la thap hon
5% khdi luong, kha niang chéng oxy héa c6 thé 1a khong du. Tuy nhién, khi luong nay
cao hon 30% khéi lugng, chat chéng oxy héa amin thom c6 xu huong gay bién mau
nhua cao su.

Chét chéng oxy hoa gbc amin thom duge sir dung trong sang ché bao gbém céc
chit 16ng va ran. Tét hon, néu chit chéng oxy hoa gbc amin thom dang l6ng 12 mot hodc

nhiu chit dugc chon tir nhém “A-L” bao gdm céc san pham phéan tng N,N’-di-sec-

-11-



36302

butyl-1,4-phenylendiamin va N-phenylbenzenamin véi 2,4,4-trimetylpenten va 2,4,4-
trimetylpenten. Va t5t hon, néu chét chéng oxy hoa gbc amin thom dang ran 14 mot hodc
nhidu chit dugc chon tr nhém “A-S” bao gdm poly(1,2-dihydro-2,2,4-trimetyl-
quinolin), bis(4-octylphenyl)amin, 4,4’ -bis(o,a-dimetylbenzyl)diphenylamin, N,N’-di-
2-naphtyl-p-phenylendiamin, N,N’-diphenyl-p-phenylendiamin, N-phenyl-N’-
isopropyl-p-phenylendiamin, N-phenyl-N’—(l,3-dimetylbutyl)-p—phenylendiamin, N-
phenyl-N’-(3-metacryloyloxy-2-hydroxypropyl)-p-phenylendiamin, N,N'-
bis(metylphenyl)-1,4-benzendiamin.

Chét chéng oxy héa gbc phenol bi can tré thuong dugce s dung trong nhya cao
su tho do n6 khong c6 vn d& vé& viéc gy bién mau va tinh chét chdng oxy hda cia nd
1a chip nhan dugc mac du khong manh bing chét chéng oxy hoa gbc amin thom.

Chét chdng oxy hoa gdc phenol bi can trg duge st dung trong sang ché bao gdbm
cac chét 1ong va ran. Tét hon, néu chit chdng oxy hoa gdc phenol bi can tré dang l16ng
12 mdt hodc nhiéu chat dugc chon tir nhom “B-L” bao gdm poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega- [3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-
cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 c6 nhanh este cia
axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic. Va tét hon, néu chat chong
oxy hoa gbc phenol bi can trd & dang rén 1a mot hodc nhiéu chit duoc chon tir nhom
“B-S” bao gbém 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-butyliden bis-(3-metyl-6-
tert-butylphenol), ~ octadexyl  este  cua axit  3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, pentaerythritol tetrakis(3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat), trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat], 2,4-bis(n—octylthio)-6-(4—hydroxy-3,S-di-tert-butylanilino)-
1,3,5-triazine, tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-isoxyanurat, 2,2-thio-dietylen
bis[3-(3 ,5-di-tert-butyl-4-hydroxyphenyl)propionat].

Thanh phan tty ¥ theo sang ché 1a chit chng oxy hoa gbc phosphit thuong duoc
st dung cung véi chét chbng oxy hoa gbc phenol bi can tré lam chét chéng oxy hoa phu
tro. Khi chét chéng oxy hoa gbc phosphit c6 mat, cac ddc didm chéng oxy hoa t6t hon

duoc tao ra so voi khi cac chat chong oxy héa goc phenol bi can tré chi c6 mat mot
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minh.

Khi c6 mat, chat chéng oxy hoa gbc phosphit duge st dung theo séng ché bao
gdm céc chit 16ng va rin. Tét hon, néu chét chdng oxy hoa gbc phosphit dang long 12
mdt hodc nhidu chit dugc chon tr nhém “C-L” bao gdm diphenyl-mono(2-
etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit, ~ triphenyl phosphit,
triisodexyl phosphit, tris(2-etylhexyl)phosphit, tetraphenyltetra(tridexyl)pentaerythritol
tetraphosphit, 1,1 ,3-tris(2-metyl-4-di-tridexylphosphit-3 -tert-butylphenyl)butan, 4,4’-
butyliden bis(3-metyl-6-tert-butyl-di-tridexyl phosphit), 2,2’-etyliden bis(4,6-di-tert-
butyl-phenol)flophosphit, 4,4’-isopropyliden-diphenyl alkyl (Ci2 dén Cis) phosphit,
bis(nonylphenyl)pentaerythritol ~diphosphit, polyme bisphenol ~A-pentaerythritol
phosphit dugce hydro hoa, tetra-C12-15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit), 2-entylhexyldiphenyl phosphit, tris(nonyl-phenyl)phosphit,
tris((mono va di)-nonylphenyl)phosphit,. Va t6t hon, chit chéng oxy hoa gbc phosphit
dang ran 12 mot hodc nhiéu chét dugc chon tir nhém “C-S” bao gbm tri-(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit, 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5]Jundecan.

Tét hon, néu ché phim chng oxy héa theo sang ché duoc didu ché theo quy trinh
bao gdm cac budc i) hoa tan thanh phan a), b) va ¢) vao d); ii) pha loang ché phdm chéng
oxy hoa dang long bing dung mdi dé tring hop dung dich cao su thd; iii) b6 sung ché
pham chdng oxy héa dang 16ng da pha loang vao cao su thd duge tong hop bang quy
trinh trung hop dung dich.

Ché pham chbng oxy hoa theo sang ché c6 thé duoc st dung cho tat ca cac loai
nhua cao su dugc tong hop bang quy trinh trung hop dung dich bao gbm quy trinh tring
hop ion hoa va trung hop gbc, vi du, polybutadien, polyisopren, polybuten, poly(styren-
co-butadien).

Ché phém chdng oxy héa theo sang ché ciing c6 thé dugc st dung cho nhua cao
su tho duoc tong hop bing quy trinh trung hop khéi nhu cao su butadien va cao su

isopren. Khi ché phim chdng oxy hoa theo sang ché duge str dung cho nhya cao su duoc
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tbng hop bing quy trinh trung hop khdi, 0,2 phan ché phim chéng oxy hoa dugc bd
sung vao 100 phan nhya cao su duoc tdng hop bang quy trinh trang hop khéi.

V6i viéc bd sung chét nhil hoa, ché pham chéng oxy hoéa theo sang ché ciing c6
thé dugc stir dung cho nhua cao su dugc tdng hop bang quy trinh tring hgp nhil twong
bao gdm quy trinh trang hop ion héa va tring hop gbc nhu polycloropren va copolyme
cua etylen va propylen. Céc chét nhii hoa c6 thé st dung bao gbm loai khong ion hoa,
loai cation héa, anion héa va ion ludng tinh. Tt hon, néu chét nhii hoa khong ion hoa
]2 mdt hodc nhiéu chit dugc chon tir sorbitan tribleate, polyoxyetylen sorbitol
hexastearat, este cua propylen glycol axit béo, glyxerol monostearat, sorbitan
monooleat, sorbitan monopalmitat, volvoxvlropylen mannitoldioleat, olyoxypropylen
stearat, tetraetylen glycol monolaurat, polyoxyetylen monooleat, polyoxyetylen
monolaurat, polyoxyetylen sotbitan, polyoxyetylen monostearat. Tét hon, néu chét nhil
héa cation héa 12 N-xetyl N-etyl morpholinium ethosulfat. Tét hon, néu chét nhii hoa
anion hoa 1 natri hodc kali aliphatat, natri hodc kali alkyl benzen sulfonat, natri abietate,
axit oteic, natri dodexyl benzen sulfonat, trietanolamin oleat, kali oleat, natri oleat, natri
lauryl sulfat, natri lauryl sulfat. Tét hon, néu chét nhii héa ion ludng tinh 1a mot hoac
nhidu chit duoc chon tir axit lauraminopropionic, BS-12 hoat dong bé mit ludng tinh,
caprylyl sulfobetaine.

Khi ché pham chdng oxy hoéa theo sang ché dugc st dung cho nhua cao su dugc
tbng hop bang quy trinh trung hop nhil twong, 0,2 phan ché phdm chéng oxy hoa theo
sang ché va 0,002 dén 0,02 phﬁn chét nhii héa dugc bd sung vao 0,1 dén 0,4 phﬁn nudc,
va nhil twong thu dugc dugc bd sung vao 100 phan nhya cao su dugc tdng hop bang quy
trinh trung hgp nhil tuong.

Thtr nghiém do nhét dong hoc duge thuc hién trén ché phém chéng oxy hoéa da
tao ra 1an lugt & 0°C, 10°C va 25°C.

Do nhét dong hoc duge kiém tra dua vao 1SO3219 ma thu dugce tu dd nhét dong
luc chia cho ty trong.

Két qua cta thir nghiém vé do nhét dong hoc thé hién la ché phdm chéng oxy
hoa theo sang ché c6 diém dong dac thip hon 0°C dudi 101,325KPa. Do d6, ché pham
chéng oxy hoa nay khong c6 vén dé gi vé d6 16ng trong hau hét cac diéu kién van hanh.

Ti 1& khéi lugng cua ché phém chéng oxy héa trong cao su thd khd la tur 0,1%
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dén 2% dua trén téng khéi lugng cua cao su tho. Ché pham chéng oxy hoéa van c6 hiéu
qua trong va sau khi loai bé dung mdi dé tring hop dung dich nhura cao su va cac budce
thong thuong khac trong qua trinh san xuét cao su thd nhu can.

Thir nghiém chi s6 chuyén mau vang va thir nghiém d6 nhot Mooney duoc thuc
hién trén miu cao su tho chira ché pham chdng oxy hoa vi hai tham s6 nay 1a quan trong
nhét déi véi cac san phim cao su tho.

Chi s chuyén mau vang 1a tham s6 danh gid mau dugc do bang hé sb phan xa
ctia mau dudi 4nh sang d6, xanh 14 va xanh lam c6 bang tring chira magie oxit dudi anh
sang cacbon chudn 1am tham chiéu. Va chuén thit nghiém cua chi s6 chuyén mau vang
14 ASTM E313-1996.

San phim cao su thd chia ché phim chéng oxy hoéa theo sang ché co chi s6
chuyén mau vang nho hon 20 theo ASTM E3 13-1996. Néu chi s6 chuyén mau vang cua
cao su 1a cao hon 20, dic diém mau cla san phém cao su s& bi anh huéng nhiéu.

Do nhét Mooney 1a gia tri do d§ nhot bang cach sit dung nhot ké dia truot
Mooney. Va chuén thir nghiém ctia d§ nhét Mooney 12 ISO 289-1:1994.

Do nhét Mooney cua san pham cao su thd chira ché phdm chéng oxy hoa theo
sang ché co sy thay ddi it hon 10% trong thoi gian bdo quan. Néu sy thay doi vé d6 nhot
Mooney cao hon 10%, céac ddc diém xr ly ctia san phém cao su thd sé& bi hu hai.

Hiéu qua k¥ thuét

Trong qua trinh “lam khd” ciia nhua cao su dugc tong hop bang quy trinh tring
hop dung dich, nudc néng hogc hoi nude dwoc st dung dé loai bo dung moi dugc su
dung dé tring hop dung dich nhya cao su. Hau hét cac chit chdng oxy hoa ¢ lai trong
dung mdi ma khong di vao nudce, nho do tranh mat chat chéng oxy héa va duy tri higu
qua chdng oxy hoa. DPdng thoi, cao su thd thu duge khong bi nhudm mau.

Ché pham chéng oxy hoa theo sing ché ¢co diém dong dac thap hon 0°C dudi
101,325Kpa, diéu nay cho phép st dung ché phdm chéng oxy hoa trong mot khoang
nhiét d0 rong vi ché pham chéng oxy hoa nay khong cd vin d& vé& do 1éng & thoi tiét
hogc mdi truong lanh.

Ngoai ra, ché pham chéng oxy hoa theo sang ché c6 thé sir dung trong nhiéu nhya

cao su khac nhau dugc tong hop bang quy trinh tring hop dung dich bao gdm quy trinh
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tring hop cation héa, quy trinh tring hop anion héa va quy trinh trung hop gbce tur do.

Ngoai ra, khi dung moi theo sang ché duoc chon tir axit no mach théng hodc ¢é
nhanh ¢6 tir Cs dén Cis hodc rugu no mach théng ho#c c6 nhéanh c6 tur Cs dén C1s, n6 ¢
thém wu didm, d6 13, dung méi axit hodc rugu phan tng véi cation kim loai 1a Li, Ni,
Co v.v. trong nhua cao su du:qc dua vao bdi chét khoi mao hodc chét xtc tac. Céc cation
kim loai ndy c6 thé phan tng véi chét chéng oxy héa va do d6 1am giam chét chéng oxy
héa cé hiéu qua.

Phuong an thuc hién sang ché

Phuong an thu nhét 1a ché pham chdng oxy hoa dang 16ng chira tir 10% dén 20%
khéi lwong 1a thanh phan a) 1a mot hodc nhidu chét chéng oxy héa gbc amin thom dang
16ng dugc chon tir nhém “A-L”; 55% dén 65% khdi luong 12 thanh phan b) 1 mdt hodc
nhiéu chit chéng oxy héa gbc phenol bi can trd dang long dugce chon tir nhom “B-L7;
25% dén 30% khdi lwong 12 thanh phin d) 12 mot hoge nhidu dung moéi duge chon tir n-
dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu
isooctylic, etyl oleat, butyl oleat.

Phuong an thir hai la ché pham chdng oxy héa dang 16ng chua tir 10% dén 20%
khéi lugng 13 thanh phan a) 1a mot hodc nhiéu chét chdng oxy hoéa gbc amin thom dang
16ng duge chon tir nhom “A-L”; 55% dén 65% khoi lugng la thanh phan b) 12 mot hodc
nhiéu chét chéng oxy hoa gbc phenol bi can tré dang rén duogc chon tir nhom “B-S7;
25% dén 30% khbi lugng 1a thanh phan d) 12 mot hoge nhiéu dung méi duge chon tir n-
dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu
isooctylic, etyl oleat, butyl oleat.

Phuong an tht ba 1a ché pham chéng oxy hoa dang 1ong chua tir 10% dén 20%
khéi lugng 1a thanh phan a) 1a mot hogc nhidu chét chéng oxy hoa gbc amin thom dang
rhn duoc chon tir nhém “A-S”; 55% dén 65% khi luong 1a thanh phan b) la mot hodc
nhiu chat chéng oxy hoa gbc phenol bi can try dang long duge chon tir nhém “B-L7;
25% dén 30% khéi lugng 12 thanh phan d) la mét hodc nhiéu dung méi duge chon tir n-
dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-

etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, ruou
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isooctylic, etyl oleat, butyl oleat.

Phuong 4n thi tr 1a ché phAm chéng oxy hoa dang long chira tir 5% dén 20%
khéi lwong 1 thanh phan a) 1a mot hoic nhidu chit chdng oxy hoa gbc amin thom dang
ran dugce chon tir nhém “A-S”; 50% dén 65% khdi luong 1a thanh phén b) 1a mdt hodc
nhiéu chét chdng oxy héa gbc phenol bi can tré dang ran duge chon tir nhém “B-S7;
30% dén 40% khéi luong 14 thanh phan d) 1d mot hodc nhiéu dung mdi dugce chon tir n-
dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 4-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu
isooctylic, etyl oleat, butyl oleat.

Phuong an tht 5 1a ché phim chéng oxy héa dang 16ng chira tir 5% dén 20% khoi
luong 1a thanh phan a) 1a mot hodc nhiéu chét chéng oxy hoa gbc amin thom dang long
duoc chon tir nhém “A-L™; 30% dén 50% khdi lugng 1a thanh phan b) 1a mt hogc nhiéu
chét chéng oxy héa gbc phenol bi can try dang long dugc chon tr nhém “B-L”; 5% dén
30% khéi lugng 13 thanh phan c) 1 mot hodc nhidu chét chdng oxy hoéa gbc phosphit
dang l6ng dugc chon tir nhém “C-L”; 20% dén 40% khdi lugng 13 thanh phén d) [a mot
hoidc nhiéu dung moi dugc chon tir n-dodecan, dau parafin, dau naphtenic, diu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong én thi 6 12 ché phdm chéng oxy hoa dang long chira tir 5% dén 20% khoi
luong la thanh phan a) 12 mot hodc nhiéu chét chéng oxy hoéa gdc amin thom dang ran
duoc chon tir nhom “A-S”; 30% dén 50% khéi lugng 1a thanh phan b) 1a mot hodc nhiéu
chit chéng oxy héa gdc phenol bi can trd dang 16ng dugc chon tir nhom “B-L”; 5% dén
30% khdi luong 1a thanh phan c) 14 mot hodc nhiu chét chdng oxy héa gbc phosphit
dang long duge chon tir nhom “C-L*; 20% dén 40% khdi lugng 1a thanh phan d) 1a mot
hoidc nhiéu dung méi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dAu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n thir 7 13 ché phdm chéng oxy hoa dang long chira tir 5% dén 20% khéi
luong 12 thanh phéan a) 1a mot hodc nhidu chét chéng oxy héa gbc amin thom dang long
dwoc chon tir nhém “A-L”; 30% dén 50% khdi luong 14 thanh phan b) 1a mot hodc nhiéu

chét chdng oxy héa gbc phenol bi céan tré dang rén duge chon tir nhom “B-S”; 5% dén
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30% khéi luong 12 thanh phan ¢) 1a mét hodc nhiéu chit chéng oxy hoa gbc phosphit
dang 16ng duoc chon tir nhém “C-L”; 20% dén 40% khéi lwong 1a thanh phén d) 1a mot
hoédc nhiéu dung méi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an thir 8 1a ché phim chdng oxy héa dang long chira tir 5% dén 20% khdi
luong 14 thanh phin a) 1a mot hodc nhiéu chit chdng oxy hoa gc amin thom dang long
dwoc chon tir nhém “A-L”; 30% dén 50% khi lugng 1a thanh phan b) 1a mot hogc nhicu
chét chéng oxy héa gbc phenol bi can trd dang 16ng duge chon tir nhém “B-L”; 5% dén
30% khéi luong 12 thanh phan ¢) 1a mot hoc nhiéu chit chdng oxy hoa gbc phosphit
dang rin dugc chon tir nhom “C-S”; 20% dén 40% khéi lugng 1a thanh phan d) 1a mot
hogc nhiéu dung mdi duge chon tir n-dodecan, dAu parafin, ddu naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong én thit 9 13 ché phdm chéng oxy héa dang 16ng chira tir 5% dén 20% khoi
luong 1a thanh phan a) 12 mot hodc nhiéu chit chéng oxy hoa gbc amin thom dang long
dwoc chon tir nhém “A-L”; 30% dén 50% khéi lugng 1a thanh phan b) 1a mot hogc nhiéu
chét chéng oxy hoa gbc phenol bi can tré dang ran duge chon tir nhém “B-S™; 5% dén
30% khéi lwong 1a thanh phan c) 1a mot hodc nhidu chét chdng oxy héa gbc phosphit
dang rén dugc chon tir nhém “C-S”; 20% dén 40% khdi lwong 1a thanh phan d) la mot
hodc nhiéu dung moi duge chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an thir 10 1a ché phim chdng oxy héa dang long chira tir 5% dén 20%
khéi luong 1a thanh phéan a) 14 mot hodc nhidu chét chéng oxy hoa gdc amin thom dang
rén dugc chon tir nhém “A-S”; 30% dén 50% khdi lugng 1a thanh phan b) la mot hode
nhidu chét chéng oxy hoa gbc phenol bi can try dang long dugc chon tir nhom “B-L”;
59 dén 30% khéi luong ciia thanh phan ¢) 1a mot hoic nhiéu chét chéng oxy héa goc
phosphit dang ran dugce chon tir nhém “C-S”; 20% dén 40% khdi luong 13 thanh phan
d) 1a mot hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau

aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit
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neodecanoic, n-nonanol, rugu isodexylic, ruou isooctylic, etyl oleat, butyl oleat.

Phuong én thu 11 1a ché phdm chéng oxy hoa dang 1ong chua tlr 5% dén 20%
khéi luong 1a thanh phan a) 1a mot hodc nhidu chit chéng oxy héa gbc amin thom dang
rin duoc chon tir nhém “A-S”; 30% dén 50% khéi lugng 1a thanh phan b) 12 mot hode
nhidu chit chdng oxy héa géc phenol bi can tré dang rén duogc chon tir nhom “B-S”; 5%
dén 30% khdi lwong 1a thanh phan c¢) 1a mdt hodc nhiu chit chdng oxy hoa gbc phosphit
dang 16ng dugc chon tir nhom “C-L7; 20% dén 40% khbi lwong 1a thanh phan d) 1a mot
hodc nhiéu dung moi duge chon tr n-dodecan, dau parafin, dau naphtenic, diu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, ruou isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n thir 12 1a ché phim chéng oxy hoa dang 16ng chira tir 5% dén 20%
khéi lugng 1a thanh phén a) 1a mot hodc nhiéu chét chéng oxy hoa gbc amin thom dang
rhn duoc chon tir nhém “A-S”; 30% dén 50% khéi lwong 1a thanh phan b) 12 mot hodc
nhiu chit chdng oxy héa gbc phenol bi can trd dang rdn duoc chon tir nhom “B-S”; 5%
dén 30% khdi lugng 12 thanh phan c) 1a mot hodc nhiu chit chdng oxy hoa gbc phosphit
dang rén dugc chon tir nhom “C-S”; 30% dén 40% khoi luong la thanh phan d) 1a mot
hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 13 1a ché pham chbéng oxy héa dang long chira 5% dén 20% khoi
lugng 1a thanh phan a) 12 hdn hop cia chét chéng oxy héa gbc amin thom dang long
dugce chon tir nhém “A-L” va chét chéng oxy héa gbc amin thom dang ran duge chon
fr nhom “A-S”: 30% dén 50% khéi lugng 12 thanh phin b) 1a chét chéng oxy hoa gdc
phenol bi cin tré dang long duge chon tir nhém “B-L” hodic chét chéng oxy hoa gbe
phenol bi can tré dang ran dugc chon tir nhom “B-S; 5% dén 30% khéi lugng 1a thanh
phén c) 14 chét chéng oxy héa gbc phosphit dang long duoc chon tir nhom “C-L” hodc
chét chéng oxy hoa gbc phosphit dang ran dugc chon tir nhom “C-S” va 20% dén 40%
khéi luong 1a thanh phén d) 1a mdt hoac nhiéu dung moi dugc chon tir n-dodecan, dau
parafin, dau naphtenic, diu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit
isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu isooctylic, etyl oleat,

butyl oleat.
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Phuong 4n 14 1a ché phdm chéng oxy hoa dang 1éng chua 5% dén 20% khoi
luong 1a thanh phan a) 1a chét chéng oxy hoa gbc amin thom dang long dugc chon tur
nhém “A-L” hodc chét chéng oxy hoa gbc amin thom dang ran tir nhom “A-S”; 30%
dén 50% khéi lugng 13 thanh phan b) 1a hdn hop cita chét chdng oxy hoa gbe phenol bj
can trd dang 16ng dugce chon tir nhém “B-L” va chét chéng oxy hoa gbc phenol bi can
tr&r dang rén duge chon tir nhom “B-S”; 5% dén 30% khéi lugng 1a thanh phdn ¢) 1a chit
chdng oxy héa gbc phosphit dang 16ng duoc chon tir nhém “C-L” hozc chéat chdng oxy
héa gbc phosphit dang rén dugce chon tir nhom “C-S” va 20% dén 40% khdi lugng 1a
thanh phﬁn d) 1a mdt hoac nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau
naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic,
axit neodecanoic, n-nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 15 1a ché pham chéng oxy hoéa dang long chira 5% dén 20% khdi
luong 1a thanh phan a) 1a chét chéng oxy héa gbc amin thom dang long duoc chon tir
nhém “A-L” va chét chéng oxy hoa gbc amin thom dang ran dugce chon tr nhom “A-
S”: 30% dén 50% khéi lugng 13 thanh phan b) la chat chdng oxy héa gbc phenol bi can
tré dang long dugce chon tir nhém “B-L” hodc chét chéng oxy hoa gbc phenol bi can trd
dang rén dugc chon tir nhém “B-S”; 5% dén 30% khdi lugng 1a thanh phan c) la hén
hop cua chét chéng oxy hoa gdc phosphit dang long duge chon tir nhém “C-L” va chét
chéng oxy hoa gbc phosphit dang ran dugc chon tir nhom “C-S” va 20% dén 40% khoi
luong 1a thanh phﬁn d) 1a mot hodc nhiéu dung méi duge chon tir n-dodecan, dau parafin,
dau naphtenic, diu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit
isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu isooctylic, etyl oleat,
butyl oleat.

Phuong an 16 la ché phim chéng oxy hoa dang long chia 5% dén 20% khdi
lugng 1a thanh phan a) 14 hdn hop cla chét chbng oxy hoa gbc amin thom dang long
duoc chon tir nhom “A-L” va chét chéng oxy hoa géc amin thom dang ran dugc chon
i nhém “A-S”: 30% dén 50% khéi lugng 12 thanh phan b) 1a hon hop cla chét chdng
oxy hoa gbc phenol bi can tré dang long dugc chon tir nhém “B-L” va chat chdng oxy
hoa géc phenol bi can tré & dang rén dugc chon tir nhém “B-S”; 5% dén 30% khbi lugng
1a thanh phan c) 1a chét chdng oxy hoa gbc phosphit dang long dugc chon tir nhom “C-

L” hodc chit chdng oxy hoa gbc phosphit dang rin dugc chon tir nhém “C-S” va 20%
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dén 40% khéi lugng 13 thanh phan d) 1a mdt hogc nhidu dung méi duge chon tir n-
dodecan, dau parafin, dau naphtenic, dau aren, axit hexanoic, axit heptanoic, axit 2-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, ruou
isooctylic, etyl oleat, butyl oleat.

Phuong 4an 17 1a ché phdm chéng oxy hoa dang 1éng chura 5% dén 20% khdi
lurong 1a thanh phan a) 1a hdn hop cla chét chéng oxy héa gbc amin thom dang long
duoc chon tir nhom “A-L” va chét chdng oxy hoa gbc amin thom dang ran dugc chon
ir nhém “A-S”; 30% dén 50% khéi luong 1a thanh phan b) 1a chét chéng oxy héa goc
phenol bi cén try dang long dugc chon tir nhom “B-L” hogc chét chong oxy hoa gbc
phenol bi can tré dang rén dugc chon tir nhom “B-S”; 5% dén 30% khdi luong 1a thanh
phan c) 12 hdn hop cua chét chéng oxy héa gdc phosphit dang 16ng dugc chon tir nhém
“C-L” va chét chong oxy hoa gbc phosphit dang rén dugc chon tir nhom “C-S” va 20%
dén 40% khdi lugng 1a thanh phin d) 12 mdt hodc nhiéu dung moi duoc chon tir n-
dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, rugu
isooctylic, etyl oleat, butyl oleat.

Phuong 4n 18 1 ché pham chong oxy hoa dang 1éng chira 5% dén 20% khoi
lrong 1a thanh phan a) 1a chét chdng oxy hoa gbc amin thom dang léng dugc chon tir
nhém “A-L” va chét chéng oxy hoa gdc amin thom dang rén duoc chon tir nhom “A-
S™ 30% dén 50% khéi lugng 1a thanh phin b) 1a hdn hop ciia chit chong oxy hoa gbe
phenol bi cén tr& dang long duge chon tir nhém “B-L” va chét chdng oxy hoa gbc phenol
bi can tré dang rén duogc chon tir nhom “B-S”; 5% dén 30% khoi luong 1a thanh phﬁn C)
12 hén hop cta chét chéng oxy héa gbc phosphit dang 1ong duge chon tir nhém “C-L”
va chét chéng oxy hoa gbc phosphit dang ran duoc chon tir nhom “C-S” va 20% dén
40% khdi lugng 1a thanh phan d) 1a mdt hode nhiéu dung mdi duge chon tir n-dodecan,
dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic,
axit isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, ruou isooctylic, etyl
oleat, butyl oleat.

Phuong 4n 19 1a ché pham chong oxy hoa dang 16ng chira 5% dén 20% khoi
luong 1a thanh phan a) 1a hdn hop cta chét chéng oxy hoa gbc amin thom dang 1ong

dwoc chon tir nhém “A-L” va chat chong oxy hoa gbc amin thom dang ran dugc chon
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i nhom “A-S”: 30% dén 50% khéi luong 1 thanh phin b) 1a hdn hop ciia chat chong
oxy hoa gbc phenol bi can tré dang long dugc chon tir nhém “B-L” va chit chdng oxy
hoa gbe phenol bi can try dang rdn dugc chon tir nhom “B-S”; 5% dén 30% khbi luong
12 thanh phan c) 1a hdn hop cla chét chéng oxy hoa gbc phosphit dang long dugc chon
Uhnhénl“CJf’Véchétchéngoxyhéagécphoqﬂﬂtdangrélduqcchont&nhéna“C-S”
va 20% dén 40% khi lugng 13 thanh phan d) 1a mot hodc nhiéu dung mdi dugc chon tir
n-dodecan, dau parafin, dau naphtenic, dau aren, axit hexanoic, axit heptanoic, axit 2-
etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, ruou isodexylic, rugu
isooctylic, etyl oleat, butyl oleat.

PhuongénZOléchéphénlchéngoxyhéadangléngchﬁat&10966&12096kh6i
lugng 1a thanh phan a) 1 mot hodc nhiu chit chéng oxy hoa gbc amin thom dang long
dugc chon tur san phdm phan tGng N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2,4, 4-trimetylpenten; 55% dén 65% khoi
luong la thanh phan b) 1a mot hodc nhiéu chit chdng oxy héa gbc phenol bi can trd dang
long dugc chon t poly(oxy-1,2-etandiyl)-alpha-[3-[3,5 -bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropyl]-omega-[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-
1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-
hydroxinamat, alkyl C7-C9 c6 nhdnh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 25% dén 30% khdi lugng 1a thanh phan d) 12 mot hoic nhiéu
dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dAu aren, axit hexanoic,
axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu
isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n 21 13 ché phim chéng oxy hoa dang long chira tir 10% dén 20% khbi
lugng 1a thanh phén a) 1a mot hodc nhidu chét chéng oxy hoa gbc amin thom dang long
dugc chon tr san phém phén ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2.4 4-trimetylpenten; 55% dén 65% khoi
luong 1a thanh phan b) 1a mot hodc nhiu chit chdng oxy hoa gbc phenol bi can trd dang
rin duoc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4.4’-butyliden bis-(3-metyl-6-
tert-bﬁtylphenol), octadexyl este cua axit 3,5 -bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 25% dén 30% khdi lugng la thanh phan d) 1a mdt hogc nhiéu

-2



36302

dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit hexanoic,
axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu
isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 22 1a ché phdm chéng oxy héa dang 1ong chira tir 10% dén 20% khoi
luong 1a thanh phin a) 1a mot hodc nhiéu chét chdng oxy héa gbc amin thom dang ran
duoc chon tir bis(4-octylphenyl)amin, 4 4°-bis(o,a-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N, N’-bis(metyl-phenyl)-1,4-benzendiamin, poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N‘-(1.3 -dimetylbutyl)-p-phenylendiamin;
55% dén 65% khéi luong 13 thanh phan b) 1a mot hodic nhidu chat chéng oxy hoa goc
phenol bi can tré dang long dugc chon tur poly(oxy-1,2-etandiyl)-alpha-[3-[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-[3-[3, 5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropoxy], 2.,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-
butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 co nhanh este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 25% dén 30% khéi lwong 1a thanh phén d) 1a
mot hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren,
axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic,
n-nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 23 1a ché phim chéng oxy héa dang 16ng chira 5% dén 20% khoi
luong 1a thanh phan a) 1a mot hoac nhiéu chit chéng oxy hoa gbc amin thom dang ran
dugc chon tir bis(4-octylphenyl)amin, 4.4°-bis(a,0-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin, Poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N* -(1,3-dimetylbutyl)-p-phenylendiamin;
50% dén 65% khdi luong 12 thanh phan b) 1a mot hogc nhiéu chat chong oxy héa gbe
phenol bi can tré dang rin duoc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-
butyliden bis-(3-metyl-6-tert-butylphenol), octadexyl este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 30% dén 40% khéi luogng 1a thanh phan d) 1a mot hodc nhiéu
dung moi dugc chon tir n-dodecan, dau parafin, dau naphtenic, diu aren, axit hexanoic,
axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-nonanol, rugu

isodexylic, rugu isooctylic, etyl oleat, butyl oleat.
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Phuong 4n 24 1a ché pham chéng oxy hoa dang long chua 5% dén 20% khdi
luong 1a thanh phan a) 1a mot hodc nhidu chit chdng oxy hoa gbc amin thom dang long
dugc chon tr san phdm phan ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2.4 4-trimetylpenten; 30% dén 50% khoi
luong la thanh phan b) 1a mdt hodc nhiu chét chéng oxy hoa gbc phenol bi can trg dang
long dugc chon tr poly(oxy-1,2-etandiyl)-alpha—[3-[3,S-bis(1,1-dimetylety1)-4-
hydroxyphenyl]-1-oxopropyl]-omega-[3-[3.5 -bis(1,1-dimetyletyl)-4-hydroxyphenyl]-
1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-
hydroxinamat, alkyl C7-C9 c6 nhénh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khéi lugng 1a thanh phan c) 1a mot hodc nhiéu
chit chéng oxy hoa gbc phosphit dang long duogc chon tur diphenyl-mono(2-
etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit,
tetraphenyltetra(tridexyl)pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-
tridexylphosphit-5-tert-butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit); 20% dén 40% khdi luong la
thanh phén d) 1a mot hodc nhiéu dung moi duge chon tlir n-dodecan, dau parafin, dau
naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic,
axit neodecanoic, n-nonanol, rugu isodexylic, ruou isooctylic, etyl oleat, butyl oleat.

Phuong 4n 25 1a ché phdm chéng oxy hoa dang 16ng chira 5% dén 20% khbi
luong 1a thanh phan a) 1a mot hodc nhiu chit chdng oxy hoa gbc amin thom dang ran
duogc chon tir bis(4-octylphenyl)amin, 4.4’ -bis(a,0-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N,N’ -bis(metyl-phenyl)-1,4-benzendiamin, Poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N* -(1,3-dimetylbutyl)-p-phenylendiamin;
30% dén 50% khéi luong 1 thanh phan b) 1a mot hogc nhidu chat chong oxy hoa gbe
phenol bi can tré dang léng duge chon tur poly(oxy-1,2-etandiyl)-alpha-[3-[3.5 -bis(1,1-
dimetyletyl)—4-hydroxyphenyl]-1-oxopropyl]-omega-[3—[3,S-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-
butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 c6 nhanh este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khdi lwong 1a thanh phan c) 1a
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rn@thOECIﬂﬂéu.chétchéng oxy'héa,géc phosphit dang long duge chon tir diphenyl-
mono(2-etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-
isodexylphosphit, diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit,
tetraphenyltetra(tridexyl)pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-
tridexylphosphit-5-tert-butylphenyl)butan, tris(nonyl-phenyl)phosphit, Tetra-C12-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit); 20% dén 40% khdi luong la
thanh phan d) 1a mot hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau
naphtenic, dau aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic,
axit neodecanoic, n-nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 26 la ché phim chéng oxy héa dang long chira 5% dén 20% khoi
luqngléthmﬂmphﬁna)lérnéthoacrﬂﬁéuchétchéng(»Q/héagécanﬁnthonldangléng
dugc chon tr san phém phan Ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4 4-trimetylpenten, 2,4,4-trimetylpenten; 30% dén 50% khoi
Iugng 13 thanh phan b) 1a mot hodc nhiu chét chong oxy hoa gbc phenol bi can tré dang
rin dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4 4°-butyliden bis-(3-metyl-6-
tert-butylphenol), octadexyl este cua  axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khoi luong 1a thanh phén ¢) 1a mdt hodc nhicu
chit chéng oxy hoa gbc phosphit dang long dugc chon tur diphenyl-mono(2-
etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)
pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-
butylphenyl)butan, tris(nonyl-phenyl)phosphit, Tetra-C12-15-alkyl(propan-2,2-
diyIbis(4,1-phenylen))bis(phosphit); 20% dén 40% khdi lugng 1a thanh phan d) 1a mot
hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, diu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 27 1a ché pham chéng oxy hoa dang léng chira 5% dén 20% khbi
lugng 1a thanh phan a) 1a mot hodc nhidu chit chéng oxy hoa gbc amin thom dang 16ng
dugc chon tir san phdm phan Ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin vdi 2.4 4A-trimetylpenten, 2,4,4-trimetylpenten; 30% dén 50% khoi
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luong 1a thanh phén b) 14 mot hodc nhidu chét chdng oxy hoa gbc phenol bi can trd dang
long dugc chon tu poly(oxy-1,2-etandiyl)-alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropyl]-omega-[3-[3,5 -bis(1,1-dimetyletyl)-4-hydroxyphenyl]-
1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-
hydroxinamat, alkyl C7-C9 c6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khdi lugng 1a thanh phan c) 1a mdt hodc nhiéu
chét chéng oxy hoa géc phosphit dang rén dugc chon tur tris(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit; 20% dén 40% khéi lwong 1a thanh phan d) 12 mot
hodc nhiéu dung moi duge chon tir n-dodecan, dau parafin, dau naphtenic, dAu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n 28 1a ché phim chong oxy hoa dang long chira 5% dén 20% khbi
lugng 1a thanh phan a) 1a mot hodc nhidu chit chdng oxy hoa gbc amin thom dang long
dugc chon tur san phém phan ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin voi 2.4 4-trimetylpenten, 2,4,4-trimetylpenten; 30% dén 50% khoi
lugng 1a thanh phén b) 1a mot hodc nhidu chét chdng oxy hoa gbc phenol bi can tro dang
rn dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4.4°-butyliden bis-(3-metyl-6-
tert-butylphenol), octadexyl este cua  axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi luong 12 thanh phin c) 1la mdt hogc nhicu
chit chéng oxy hoa gbc phosphit dang rin dugc chon tu tris(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit; 20% dén 40% khéi luong 1a thanh phan d) 1a mot
hodc nhiéu dung moi duge chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, ruou isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n 29 1a ché pham chong oxy héa dang léng chira 5% dén 20% khoi

lugng 1a thanh phén a) 1a mot hodc nhiu chit chéng oxy hoa gbc amin thom dang rin

duoc chon tir bis(4-octylphenyl)amin, 4,4°-bis(a,0-dimetylbenzyl)diphenylamin, N,N’-
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di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin, poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N*-(1 ,3-dimetylbutyl)-p-phenylendiamin;
30% dén 50% khdi luong 13 thanh phan b) 1a mot hode nhiéu chét chéng oxy hoéa gbe
phenol bi can trg dang léng dugc chon tir poly(oxy-1,2-etandiyl)-alpha-[3-[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega- [3-[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropoxy], 2.,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-
butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 co nhanh este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khéi luong 1a thanh phén ¢) Ia
mdt hodc nhidu chét chéng oxy héa gbc phosphit dang ran dugc chon tur tris(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit; 20% dén 40% khdi luong 12 thanh phan d) 1a mot
hoéc nhiéu dung moi duge chon tir n-dodecan, dau parafin, déu naphtenic, du aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 30 1a ché pham chéng oxy hoa dang long chta 5% dén 20% khoi
lugng 12 thanh phin a) 12 mot hodc nhidu chét chdng oxy hoa gbc amin thom dang rin
duoc chon tir bis(4-octylphenyl)amin, 4,4’-bis(oc,q-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N,N’ -bis(metyl-phenyl)-1,4-benzendiamin, poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), ~N-phenyl-N* -(1,3-dimetylbutyl)-p-phenylendiamin;
30% dén 50% khéi lwong 13 thanh phan b) 12 mot hodc nhidu chat chong oxy héa gbe
phenol bi can tré dang rén dugc chon tur 2,4-bis[(dodexylthio)metyl]-o-cresol, 4.4°-
butyliden bis-(3-metyl-6-tert-butylphenol), octadexyl este cia axit 3,5-bis(l,1-
dimetyletyl)-4-hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi luong 1a thanh phan c) 12 mot hodc nhiéu
chat chéng oxy hoa gbc phosphit dang long dugc chon tu diphenyl-mono(2-
etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit,
tetraphenyltetra(tridexyl)pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-
tridexylphosphit-5-tert-butylphenyl)butan, tris(nonyl-phenyl)phosphit, Tetra-C12-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit); 20% dén 40% khdi lugng la
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thanh phén d) 1a mot hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau
naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic,
axit neodecanoic, n-nonanol, ruou isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 31 la ché phdm chéng oxy héa dang long chtra 5% dén 20% khbi
luong 1a thanh phén a) 12 mot hodc nhidu chit chéng oxy hoa gbc amin thom dang ran
dugc chon tir bis(4-octylphenyl)amin, 4 4°-bis(a,a-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin, poly(l.2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N* -(1,3-dimetylbutyl)-p-phenylendiamin;
30% dén 50% khéi lugng 1a thanh phan b) 1a mot hode nhiéu chét chéng oxy hoa gbc
phenol bi can tr& dang rin dugce chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-
butyliden bis-(3-metyl-6-tert-butylphenol), octadexyl este cua axit 3,5-bis(l,l-
dimetyletyl)-4-hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi luong 1a thanh phan c) 1a mdt hodc nhiéu
chét chéng oxy héa gbc phosphit dang rén dugc chon tlr 3,9-bis(octadexyloxy)-2,4,8,10-
tetraoxa-3,9-diphosphaspiro[5.5]-undecan, tris(2,4-di-tert-butylphenyl)phosphit,
tetraphenyl dipropylen glycol diphosphit, distearylpentaerythritoldiphosphit; 30% dén
40% khéi lugng 1a thanh phin d) 1a mdt hoge nhiéu dung mdi duge chon tir n-dodecan,
dau parafin, dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic,
axit isononanoic, axit neodecanoic, n-nonanol, ruou isodexylic, rugu isooctylic, etyl
oleat, butyl oleat.

Phuong an 32 1a ché phim chéng oxy héa dang long chtra 5% dén 20% khoi
luong la thanh phan a) 1a hdn hop cta chét chdng oxy hoa gbc amin thom dang léng
duoc chon tUr san phém phéan Ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2.4,4-trimetylpenten va chét chéng oxy
hoa gbc amin thom dang rin dugc chon tr bis(4-octylphenyl)amin, 4,4°-bis(o,0-
dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-
phenyl)-1,4-benzendiamin, poly(l,2-dihydro-2,2,4-trimety1—quinolin), N-phenyl-N*-
(1,3-dimetylbutyl)-p-phenylendiamin; 30% dén 50% khdi luong la thanh phan b) 1a chat
chbng oxy hoa gbc phenol bi can tré dang long dugc chon tir poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1, 1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-
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bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy],  2.4-bis [(octylthio)metyl]-o-
cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl C7-C9-c6 nhéanh este cua
axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic hodc chat chbng oxy hoa gbc
phenol bi cén tré dang rin dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-
butyliden bis-(3-metyl-6-tert-butylphenol), ~ octadexyl este cia axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi luong 1a thanh phan c) la chét chdng oxy
hoa gbc phosphit dang léng dugc chon tur diphenyl-mono(2-etylhexyl)phosphit,
diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,  diphenyl-isooctyl-
phosphit,  diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)pentaerythritol
tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-butylphenyl)butan,
tris(nonyl-phenyl)phosphit, tetra-C12-15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit) hodc chét chéng oxy héa gbc phosphit dang ran duoc chon tir
tris(2,4-di-tert-butylphenyl)phosphit, ~ tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit va 20% dén 40% khdi luong 1a thanh phan d) 1a mot
hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dAu aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 33 1a ché phim chéng oxy hoa dang long chtra 5% dén 20% khdi
Iu(_yng 1a thanh phan a) 1a chét chéng oxy hoa gbc amin thom dang long duoc chon tir
san phdm phan ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-phenylbenzenamin voi
2.4 A-trimetylpenten, 2,4,4-trimetylpenten hodc chét chdng oxy hoa gbc amin thom dang
ran tir bis(4-octylphenyl)amin, 4.4’ -bis(a,0-dimetylbenzyl)diphenylamin, N,N’-di-2-
naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin,  poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N*~(1,3 -dimetylbutyl)-p-phenylendiamin;
30% dén 50% khdi lugng 1a thanh phén b) 12 hdn hop cua chét chéng oxy hoa gbc phenol
bi can tré6 dang long dugc chon tur poly(oxy—1,2-etandiy1)-alpha-[3-[3,S—bis(l,1-
dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-
butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 c6 nhanh este cua axit 3,5-bis(1,1-
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dimetyletyl)-4-hydroxybenzenpropanoic va chét chéng oxy hoa gbc phenol bi can trd
dang rin dugc chon tr 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-butyliden bis-(3-
metyl-6-tert-butylphenol), octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi lugng 1a thanh phan c) 1a chét chéng oxy
hoa gbc phosphit dang long dugc chon tur diphenyl-mono(2-etylhexyl)phosphit,
diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,  diphenyl-isooctyl-
phosphit,  diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)pentaerythritol
tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-butylphenyl)butan,
tris(nonyl-phenyl)phosphit, ~ tetra-C12-15 -alkyl(propan-2,2-diylbis(4,1-phenylen))bis
(phosphit) hodc chét chéng oxy hoa gbc phosphit dang rén duoc chon tur tris(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit va 20% dén 40% khéi lwong 12 thanh phan d) 1a mot
hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, ruou isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 34 1a ché pham chéng oxy hoéa dang long chtra 5% dén 20% khbi
lugng 1a thanh phan a) 1a chit chéng oxy hoa gbc amin thom dang long duge chon tir
san phdm phan ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-phenylbenzenamin Vi
2,4 4-trimetylpenten, 2,4,4-trimetylpenten hodc chét chéng oxy hoa gbc amin thom ran
dugc chon tir bis(4-octylphenyl)amin, 4,4’-bis(a,0-dimetylbenzyl)diphenylamin, N,N’-
di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin, poly(1,2-
dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N*~(1,3 -dimetylbutyl)-p-phenylendiamin;
30% dén 50% khdi lugng 13 thanh phan b) 1a chit chéng oxy héa gdc phenol bi can trd
dang long dugc chon tu poly(oxy-1,2—etandiyl)-alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-oxopropyl]-omega-[3-[3,5 -bis(1,1-dimetyletyl)-4-hydroxyphenyl]-
1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-
hydroxinamat, alkyl C7-C9 c6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic hodc chét chdng oxy hoéa gbc phenol bi can tr¢ dang rén duge

chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4.4’-butyliden bis-(3-metyl-6-tert-
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butylphenol), octadexyl este cua  axit  3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khdi lwong 1a thanh phan c) 1a hdn hop cta chét
chéng oxy héa gbc phosphit dang long duoc chon tur diphenyl-mono(2-
etylhexyl)phosphit,  diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)
pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-
butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-alkyl(propan-2,2-
diylbis(4,1-phenylen))bis(phosphit) va chét chdng oxy héa gbc phosphit dang ran duoc
chon tir tris(2,4-di-tert-butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit va 20% dén 40% khdi Iugng 1a thanh phan d) 1a mét
hodc nhiéu dung mdi duge chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n 35 13 ché phdm chéng oxy hoa dang léng chira 5% dén 20% khéi
luong 1a thanh phan a) 12 hdn hop cia chét chéng oxy héa gbc amin thom dang long
dugc chon tr san phdm phan ung N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2.4,4-trimetylpenten va chét chéng oxy
hoa gbc amin thom dang rén dugc chon tlr bis(4-octylphenyl)amin, 4,4’-bis(a,0-
dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-
phenyl)-1,4-benzendiamin, poly(1,2-dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N*-
(1,3-dimetylbutyl)-p-phenylendiamin; 30% dén 50% khéi lugng 1a thanh phin b) 1a hdn
hop cua chét chéng oxy hoa gbc phenol bi can trg dang long dugc chon tir poly(oxy-
1,2-etandiyl)-alpha-[3-[3,5-bis(1, 1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-
omega-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -0XOpropoxy], 2,4~
bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl
C7-C9 ¢6 nhanh este ctia axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic va
chit chéng oxy hoa gbc phenol bi can tr6 dang rén duoc chon tu 2.4-
bis[(dodexylthio)metyl]-o-cresol, ~ 4,4’-butyliden bis-(3-metyl-6-tert-butylphenol),
octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic, trietylen
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glycol-bis[3-(3-tert-butyl-5-metyl-4-hydrophenyl)propionat]; 5% dén 30% khdi luong
1a thanh phén c) 1a chit chéng oxy hoa gdc phosphit dang 16ng dugc chon tir diphenyl-
mono(2-etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-
isodexylphosphit, diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit,
tetraphenyltetra(tridexyl)pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-
tridexylphosphit-5-tert-butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit) hodc chit chéng oxy hoa gbe
phosphit dang tén dugc chon tir tris(2,4-di-tert-butylphenyl)phosphit, tetraphenyl
dipropylen glycol diphosphit, distearylpentaerythritoldiphosphit va 20% dén 40% khdi
luong 1a thanh phan d) 12 mot hodc nhiéu dung moi duge chon tir n-dodecan, dau parafin,
dau naphtenic, diu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit
isononanoic, axit neodecanoic, n-nonanol, rugu isodexylic, ruou isooctylic, etyl oleat,
butyl oleat.

Phuong an 36 la ché pham chéng oxy héa dang long chira 5% dén 20% khbi
luong 1a thanh phén a) 1a hdn hop cla chét chéng oxy hoa gbc amin thom dang long
dugc chon tr san phém phan tUng N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2,4,4-trimetylpenten va chét chéng oxy
héa gdc amin thom dang tén dugc chon tir bis(4-octylphenyl)amin, 4,4°-bis(a,0-
dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-
phenyl)-1,4-benzendiamin, poly(1,2-dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N*-
(1,3-dimetylbutyl)-p-phenylendiamin; 30% dén 50% khoi lugng 1a thanh phdn b) 1a chat
chéng oxy héa gbc phenol bi can tré dang léng dugc chon tur poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio) metyl]-o-
cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 c6 nhanh este cua
axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic hodc chét chéng oxy hoa gbe
phenol bi can tré dang rin dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, 4,4°-
butyliden bis-(3-metyl-6-tert-butylphenol), octadexyl este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khéi lwong 1a thanh phén c¢) 1a hdn hop cia chét
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chéng oxy hoda gbc phosphit dang léng dugc chon tir diphenyl-mono(2-
etylhexyl)phosphit,  diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)
pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-
butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-alkyl(propan-2,2-
diylbis(4,1-phenylen))bis(phosphit) va chét chdng oxy héa gbc phosphit dang ran duoc
chon tir tris(2,4-di-tert-butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit va 20% dén 40% khdi luong la thanh phan d) 1a mot
hoidc nhiéu dung moi dugc chon tir n-dodecan, dau parafin, dau naphtenic, dau aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong 4n 37 1a ché phdm chéng oxy hoa dang long chira 5% dén 20% khoi
lugng 1a thanh phan a) 1a chét chbng oxy héa gbc amin thom dang 16ng dugc chon tir
san pham phan tng N,N’-di-sec-butyl-1,4-phenylendiamin, N-phenylbenzenamin véi
2.4,4-trimetylpenten, 2,4,4-trimetylpenten hodc chét chdng oxy hoa gbc amin thom dang
ran dugc chon tir bis(4-octylphenyl)amin, 4,4°-bis(o,o-dimetylbenzyl)diphenylamin,
N,N’-di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-phenyl)-1,4-benzendiamin,
poly(1,2-dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N‘~(1,3-dimetylbutyl)-p-
phenylendiamin; 30% dén 50% khéi lugng 1a thanh phan b) 12 hdn hop cia chét chng
oxy hoa gbc phenol bi can tré dang 1ong dugc chon tir poly(oxy-1,2-etandiyl)-alpha-[3-
[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega- [3-[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.4-bis[(octylthio)metyl]-o-cresol,
octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl C7-C9 c6 nhanh este cia axit
3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic va chét chéng oxy hoa gbc phenol
bi can tr& dang ran dugc chon tur 2.,4-bis[(dodexylthio)metyl]-o-cresol, 4,4’-butyliden
bis-(3-metyl-6-tert-butylphenol), octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, trietylen glycol-bis[3-(3-tert-butyl-5-metyl-4-
hydrophenyl)propionat]; 5% dén 30% khoi luong 1a thanh phan ¢) 12 hén hop cta chat
chéng oxy hoéa gbc phosphit dang long dugc chon tir diphenyl-mono(2-
etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit,
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diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit, tetraphenyltetra(tridexyl)
pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-tridexylphosphit-5-tert-
butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-alkyl(propan-2,2-
diylbis(4,1-phenylen))bis(phosphit) va chit chdng oxy héa gbc phosphit dang ran duoc
chon tir tris(2,4-di-tert-butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit va 20% dén 40% khdi lugng 1a thanh phan d) 1a mt
hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin, dau naphtenic, du aren, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-
nonanol, rugu isodexylic, rugu isooctylic, etyl oleat, butyl oleat.

Phuong an 38 Ia ché phdm chéng oxy héa dang 1ong chira 5% dén 20% khoi
luong 13 thanh phin a) 1a hdn hop ciia chét chéng oxy héa gbc amin thom dang 16ng
dugc chon tr san phim phan tGng N,N’-di-sec-butyl-1,4-phenylendiamin, N-
phenylbenzenamin véi 2,4,4-trimetylpenten, 2,4, 4-trimetylpenten va chit chdng oxy
hoa gbc amin thom dang rén duogc chon tir bis(4-octylphenyl)amin, 4,4’-bis(o,o-
dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-phenylendiamin, N,N’-bis(metyl-
phenyl)-1,4-benzendiamin, poly(1,2-dihydro-2,2,4-trimetyl-quinolin), N-phenyl-N"-
(1,3-dimetylbutyl)-p-phenylendiamin; 30% dén 50% khdi lugng 1a thanh phan b) 1a hdn
hop cua chét chéng oxy héa gbc phenol bi can try dang 1ong duge chon tir poly(oxy-
1,2-etandiyl)-alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-
omega-[3-[3,5-bis(1,1-dimetyletyl)-4—hydroxyphenyl]-l-oxopropoxy], 2,4-
bis[(octylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat, alkyl
C7-C9 ¢6 nhanh este ciia axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic va
chat chéng oxy hoa gbc phenol bi can tr& ¢ dang rén duoc chon tir 2.4-
bis[(dodexylthio)metyl]-o-cresol, 4,4 -butyliden bis-(3-metyl-6-tert-butylphenol),
octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic, trietylen
glycol-bis[3-(3-tert-butyl-5-mety1-4-hydrophenyl)propionat] : 5% dén 30% khdi lugng
1a thanh phén c) 1 hdn hop cua chét chdng oxy hoa gbc phosphit dang long dugce chon
tr diphenyl-mono(2-etylhexyl)phosphit, diphenyl-monotridexyl-phosphit, diphenyl-
isodexylphosphit, diphenyl-isooctyl-phosphit, diphenyl-nonylphenyl-phosphit,
tetraphenyltetra(tridexyl)pentaerythritol tetraphosphit, 1,1,3-tris(2-metyl-4-di-
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tridexylphosphit-5-tert-butylphenyl)butan, tris(nonyl-phenyl)phosphit, tetra-C12-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit) va chit chéng oxy hoéa gbe
phosphit dang rin duoc chon tir tris(2,4-di-tert-butylphenyl)phosphit, tetraphenyl
dipropylen glycol diphosphit, distearylpentaerythritoldiphosphit va 20% dén 40% khdi
luong 1a thanh phan d) 1a mdt hodc nhiéu dung mdi dugc chon tir n-dodecan, dau parafin,
dau naphtenic, dAu aren, axit hexanoic, axit heptanoic, axit 2-etylhexanoic, axit
isononanoic, axit neodecanoic, n-nonanol, ruou isodexylic, ruou isooctylic, etyl oleat,
butyl oleat.

Phuong én 39 1a ché phim chéng oxy hoa dang 16ng chira tir 10% dén 20% khoi
lugng 1a thanh phan a) 1a sin phdm phan tng N-phenylbenzenamin véi 2,4.4-
trimetylpenten; 55% dén 65% khéi lwong 12 thanh phan b) 1a mot hodc nhiéu chét chong
oxy hoa gbc phenol bi can tré dang 16ng duoc chon tir poly(oxy-1,2-etandiyl)-alpha-[3-
[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-[3-[3,5 -bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.4-bis[(octylthio)metyl]-o-cresol,
alkyl C7-C9 c¢6 nhanh este cla  axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 25% dén 30% khéi lugng 1a thanh phan d) 14 mot hodc nhiéu
dung moi dugc chon tir dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat,
dau parafin.

Phuong an 40 la ché phim chbng oxy hoa dang 1ong chua tir 10% dén 20% khoi
luong 1a thanh phan a) 1 san phim phan tng N-phenylbenzenamin véi 2,4,4-
trimetylpenten; 55% dén 65% khéi lugng 12 thanh phan b) 1a mot hodc nhiéu chét chéng
oxy hoa gbc phenol bi can tré dang rén dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-
cresol, octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;
25% dén 30% khéi luong 1a thanh phan d) 1a mot hogc nhiéu dung méi duge chon tir
dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong én 41 1a ché phim chéng oxy hoa dang long chtra tir 10% dén 20% khbi
luong 1a thanh phén a) 12 mot hodc nhiéu chit chéng oxy hoa gbc amin thom dang rin
dugc chon tr  bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-dimetylbutyl)-p-
phenylendiamin; 55% dén 65% khdi lugng 1a thanh phan b) 1a mot hodc nhiéu chit
chdng oxy héa gbc phenol bi can tr& dang 16ng dugc chon tir poly(oxy-1,2-etandiyl)-

alpha-[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-[3- [3,5-
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bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.,4-bis[(octylthio)metyl]-o-
cresol, alkyl C7-C9 c¢6 nhanh este cta axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 25% dén 30% khbi luong 1a thanh phan d) 1a mot hodc nhiéu
dung moi dugce chon tur dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat,
dau parafin.

Phuong an 42 1a ché phdm chéng oxy hoéa dang 16ng chira 5% dén 20% khoi
luqnglathmﬂlphéna)lérnéthoacrﬁﬂéuchétchéng(»Q/héagécanﬁnthonldangrén
dugc chon tr  bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-dimetylbutyl)-p-
phenylendiamin; 50% dén 65% khdi luong 1a thanh phn b) 12 mot hodc nhiéu chét
chbng oxy hoa gbc phenol bi can tré dang ran dugc chon tir 2,4-bis[(dodexylthio)metyl]-
o-cresol, octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;
30% dén 40% khéi luong 12 thanh phan d) 1a mét hogc nhiéu dung mdi dugc chon tir
dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 43 1a ché phdm chéng oxy hoa dang léng chira 5% dén 20% khbi
lugng la thanh phan a) 13 san pham phan tng N-phenylbenzenamin véi 2,4,4-
trimetylpenten; 30% dén 50% khi lugng 1a thanh phan b) 1a mot hoge nhiéu chét chéng
oxy hoa gdc phenol bi can tré dang 1éng dugc chon tir poly(oxy-1,2-etandiyl)-alpha-[3-
[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-cresol,
alkyl ~C7-C9 ¢6 nhanh este cla axit  3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khéi lugng 13 thanh phan c) 1a tetra-Ciz-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit); 20% dén 40% khdi luong la
thanh phan d) 1a mdt hodc nhiéu dung mdi dugc chon tir dau naphtenic, rugu isooctylic,
axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 44 1a ché phdm chdng oxy hoa dang léng chita 5% dén 20% khdi
lugng 1a thanh phan a) 1a mot hodc nhiéu chit chdng oxy hoa gbc amin thom dang ran
dugc chon tr  bis(4-octylphenyl)amin, N-phenyl-N¢-(1,3-dimetylbutyl)-p-
phenylendiamin; 30% dén 50% khoi luong 1a thanh phan b) 12 mot hodc nhiéu chat
chéng oxy héa gbc phenol bi can trd dang long dugc chon tir poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1, 1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-ome ga-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -0X0propoxy], 2.4-bis[(octylthio)metyl]-o-
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cresol, alkyl C7-C9 c¢6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khdi lwong la thanh phén ¢) 1a tetra-Co.15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit); 20% dén 40% khoi luong 1a
thanh phan d) 1a mot hodc nhiéu dung méi duge chon tir dau naphtenic, rugu isooctylic,
axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 45 1a ché phim chdng oxy hoéa dang 16ng chua 5% dén 20% khoi
luong 1a thanh phan a) 1a san phim phan (mg N-phenylbenzenamin véi 2,4,4-
trimetylpenten; 30% dén 50% khéi lugng 12 thanh phn b) 1a mot hogc nhiéu chat chong
oxy hoa gbc phenol bi cén tré dang ran dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-
cresol, octadexyl este cia axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;
59, dén 30% khdi lugng 1a thanh phan c) 1a tetra-Cr.1s-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit); 20% dén 40% khdi luong 12 thanh phén d) 1a mot hogc nhiéu
dung moi dugc chon tur dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat,
dau parafin.

Phuong 4n 46 1a ché phim chéng oxy hoa dang 1éng chira 5% dén 20% khdi
luong 1a thanh phin a) 1a san phim phan tng N-phenylbenzenamin v6i 2,4,4-
trimetylpenten; 30% dén 50% khéi lwgng 1a thanh phan b) 1a mdt hodc nhiéu chét chéng
oxy hoa gbc phenol bi can tré dang 16ng duoc chon tir poly(oxy-1,2-etandiyl)-alpha-[3-
[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-[3-[3,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.,4-bis[(octylthio)metyl]-o-cresol,
alkyl C7-C9 c¢6 nhénh este cha axit  3,5-bis(l,1 -dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khdi lugng 1a thanh phan ¢) la 3.,9-
bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-diphosphaspiro[5.S]undecan; 20% dén 40%
khéi luong 1a thanh phén d) 12 mdt hodc nhiéu dung mdi dugc chon tur dau naphtenic,
ruou isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 47 la ché phdm chdng oxy héa dang long chira 5% dén 20% khoi
luong 1a thanh phan a) 1a sin phim phan tng N-phenylbenzenamin véi 2,4.4-
trimetylpenten; 30% dén 50% khéi lwong 1a thanh phan b) 1a mot hoge nhieu chét chéng
oxy hoa gbc phenol bi can tré dang ran dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-
cresol, octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;

5% dén 30% khdi lugng 1a thanh phan c) 1a 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-
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3,9-diphosphaspiro[5.5Jundecan; 20% dén 40% khdi lugng la thanh phan d) 12 mot hoae
nhiéu dung mdi dugc chon tir déu naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl
oleat, ddu parafin.

Phuong én 48 1a ché phim chéng oxy hoa dang long chira 5% dén 20% khoi
luong 1a thanh phan a) 1a mot hodc nhidu chét chdng oxy héa gbc amin thom dang ran
dugc chon tr  bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-dimetylbutyl)-p-
phenylendiamin; 30% dén 50% khéi lugng 1a thanh phan b) 1a mdt hodc nhiéu chét
chéng oxy héa gbc phenol bi cén try dang 1ong dugc chon tir poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]- 1-oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy],  2.,4-bis [(octylthio)metyl]-o-
cresol, alkyl C7-C9 ¢6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic; 5% dén 30% khdi luong 1a thanh phin ¢) la 3,9-
bis(octadexyloxy)-2,4,8,10-tetraoxa—3,9-diphosphaspiro[5.S]undecan; 20% dén 40%
khéi luong 1a thanh phan d) 1 mot hogc nhiéu dung mdi dugc chon tir dau naphtenic,
rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong 4n 49 1a ché phdm chéng oxy hoa dang léng chira 5% dén 20% khoi
lugng 1a thanh phan a) 1a bis(4-octylphenyl)amin, N-phenyl-N‘~(1,3-dimetylbutyl)-p-
phenylendiamin; 30% dén 50% khéi luong la thanh phan b) 1a mot hoac nhidu chét
chéng oxy hoa gdc phenol bi can tré dang ran dugc chon tir 2,4-bis[(dodexylthio)metyl]-
o-cresol, octadexyl este cla axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;
5% dén 30% khéi luong 1a thanh phan c) 12 tetra-Ciz.15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit); 20% dén 40% khoi lugng 1a thanh phén d) 1a mot hogc nhiéu
dung mdi dugc chon tir dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat,
dau parafin.

Phuong 4n 50 1 ché phim chéng oxy héa dang léng chira 5% dén 20% khoi
luqngléthQﬂlphﬁna)larnéthoécrﬂﬁéuchétchéng(»Q/héagécanﬁnthonldangrén
dugc chon tr  bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-dimetylbutyl)-p-
phenylendiamin; 30% dén 50% khéi lugng 14 thanh phan b) 1a mot hodc nhiéu chét
chéng oxy hoa gdc phenol bi can tré dang rin duoc chon tir 2,4-bis[(dodexylthio)metyl]-
o-cresol, octadexyl este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic;

5% dén 30% khéi lugng 1a thanh phan c) 1a 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-
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3,9-diphosphaspiro[5.5]Jundecan; 30% dén 40% khdi lwong 1a thanh phan d) 1a mot hodc
nhiéu dung mdi dugc chon tir déu naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl
oleat, diu parafin.

Phuong an 51 la ché pham chéng oxy hoa dang 16ng chira 5% dén 20% khoi
luong 1a thanh phén a) 12 hdn hop cua chét chdng oxy hoa gbc amin thom dang 1ong 1a
san pham phan Gng N-phenylbenzenamin véi 2,4, 4-trimetylpenten va chét chéng oxy
hoa gbc amin thom dang rin dugc chon tr bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khoi lugng 1a thanh phin b) 1a chét
chéng oxy héa gbc phenol bi cén tré dang long dugc chon tir poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.4-bis[(octylthio) metyl]-o-
cresol, alkyl C7-C9 ¢6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic hoac chét chdng oxy hoa gbc phenol bi can trg dang ran dugc
chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khéi luong 1a thanh phén ¢) 14
chit chdng oxy héa gbc phosphit dang 16ng 1a tetra-C12-15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit) hodc chit chéng oxy hoéa gbc phosphit dang ran 1a 3,9-
bis(octadexyloxy)-2,4,8,10-tetraoxa—3,9-diphosphaspiro[5.S]undecan va 20% dén 40%
khéi lugng 1a thanh phin d) 1a mot hode nhiéu dung moi duge chon tir dau naphtenic,
rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 52 1a ché pham chéng oxy hoa dang long chtra 5% dén 20% khoi
lugng 1a thanh phan a) 1a chét chdng oxy héa gbc amin thom dang 16ng 1 san pham
phén tmg N-phenylbenzenamin voi 2.4 4-trimetylpenten hodc chét chéng oxy hoa gbe
amin thom dang rdn dugc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khdi luong 1a thanh phan b) 12 hdn hop
ctia chit chdng oxy hoa gbc phenol bi can trd dang 1ong dugc chon tir poly(oxy-1,2-
etandiyl)-alpha-[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-
[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]- 1-oxopropoxy], 2,4-bis[(octylthio)
metyl]-o-cresol, alkyl C7-C9 c6 nhanh este cia axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic va chét chdng oxy hoa gbc phenol bi can trd dang ran duoc

chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este cua axit 3,5-bis(1,1-
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dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khdi lugng 13 thanh phan c) 1a
chét chéng oxy héa gbc phosphit dang 16ng 14 tetra-Ci2-15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit) hodc chét chdng oxy hoa gbc phosphit dang ran 12 tetra-Cio-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit) va 20% dén 40% khéi luong 1a
thanh phﬁn d) 1a mot hodc nhiéu dung moi duge chon tur dau naphtenic, ruou isooctylic,
axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong 4n 53 1a ché phim chéng oxy hoa dang léng chta 5% dén 20% khoi
luong 1a thanh phén a) 14 chét chéng oxy hoa gbc amin thom dang long 1a san pham
phan tmg N-phenylbenzenamin véi 2,4,4-trimetylpent hogc chét chéng oxy héa gbe
amin thom dang rdn dugc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khoi lugng la thanh phdn b) 1a chat
chéng oxy hoéa gbc phenol bi can try dang long duoc chon tur poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.4-bis[(octylthio)metyl]-o-
cresol, alkyl C7-C9 c¢6 nhénh este cla axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic hoéc chét chéng oxy hoa gbc phenol bi can tré dang ran dugc
chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este ctia axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khdi luong 1a thanh phén ¢) 14
hdn hop cua chét chéng oxy hoa gbc phosphit dang long la tetra-Ciz-15-alkyl(propan-
2,2-diylbis(4,1-phenylen))bis(phosphit) va chét chéng oxy hoa gbe phosphit dang ran la
3,9-bis(octadexyloxy)-2,4,8,lO-tetraoxa-3,9—diphosphaspiro[5.S]undecan va 20% dén
40% khdi luong 13 thanh phin d) 1a mot hode nhidu dung moi dugc chon tir dau
naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 54 1a ché phdm chéng oxy hoa dang long chtra 5% dén 20% khdi
lugng 1a thanh phan a) 12 hdn hop cua chét chdng oxy hoa gbc amin thom dang long la
san pham phan tmg N-phenylbenzenamin v&i 2.4,4-trimetylpenten va chét chéng oxy
hoa gbc amin thom dang rn duoc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khéi lugng 1a thanh phin b) 1a hdn hop
ctia chit chdng oxy héa gbc phenol bi can tr¢ dang léng duge chon tir poly(oxy-1,2-
etandiyl)-alpha-[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-
[3-[3,5-bis(1,1 -dimetyletyl)-4-hydroxyphenyl]-1 -0X0Opropoxy], 2,4-bis[(octylthio)
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metyl]-o-cresol, alkyl C7-C9 c¢6 nhénh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic va chét chdng oxy hoa gbc phenol bi céan trd dang ran dugc
chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este cia axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khéi luong 1a thanh phan c) 1a
chét chéng oxy héa gbc phosphit dang 1ong 1a tetra-Ci2-15-alkyl(propan-2.2-diylbis(4,1-
phenylen))bis(phosphit) hodc chat chéng oxy hoéa gbc phosphit dang ran 1a 3.9-
bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-diphosphaspiro[5.5]undecan va 20% dén 40%
khéi Iugng 13 thanh phan d) 1a mot hodc nhiéu dung méi dugc chon tir dau naphtenic,
ruou isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 55 la ché phim chbng oxy hoa dang 16ng chira 5% dén 20% khodi
luong 1a thanh phan a) 14 hon hop cla chét chéng oxy hoa gbc amin thom dang 16ng 1a
san phdm phan tmg N-phenylbenzenamin véi 2,4,4-trimetylpenten va chat chdng oxy
héa gbc amin thom dang rin dugc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khdi luong 1a thanh phan b) 1a chat
chéng oxy hoéa gbc phenol bi can tré dang long duge chon tur poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-ome ga-[3-[3,5-
bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-bis[(octylthio)metyl]-o-
cresol, alkyl C7-C9 c¢6 nhanh este cua axit 3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic hodc chét chéng oxy hoa gbc phenol bi can try dang ran duoc
chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, —octadexyl este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khbi luong 1a thanh phan c) la
hdn hop ctia chét chdng oxy hoa gdc phosphit dang 16ng 1a tetra-Ci2-15-alkyl(propan-
2,2-diylbis(4, 1-phenylen))bis(phosphit) va chat chéng oxy hoa gbc phosphit dang ran la
3,9—bis(0ctadexyloxy)-2,4,8,10-tetraoxa—3,9-diphosphaspir0[5.S]undecan va 20% dén
40% khdi luong 1 thanh phdn d) 12 mot hogc nhiéu dung mdi duge chon tir dau
naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl oleat, dau parafin.

Phuong an 56 1a ché phim chéng oxy héa dang long chira 5% dén 20% khoi
lugng 1a thanh phan a) 14 chét chéng oxy héa gbc amin thom dang long la san pham
phan tmg N-phenylbenzenamin véi 2,4,4-trimetylpenten hogic chat chdng oxy hoa gbe
amin thom dang rdn dugc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khéi lugng 1a thanh phin b) 12 hdn hop
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ciia chét chéng oxy hoa gbc phenol bi can trd dang 1ong duge chon tir poly(oxy-1,2-
etandiyl)-alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-
[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-
bis[(octylthio)metyl]-o-cresol, alkyl C7-C9 c6 nhénh este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic va chét chéng oxy hoa gbc phenol bi can tré
dang rin dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este cta axit
3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khoi lugng 1a thanh
phan c) 1a hdn hop cla chét chdng oxy héa gbc phosphit dang long 1a tetra-Cia-1s-
alkyl(propan-2,2-diylbis(4, 1-phenylen))bis(phosphit) va chit chdng oxy hoa gbc
phosphit dang ran la 3,9-bis(octadexyloxy)-2.,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5]undecan va 20% dén 40% khéi luong 13 thanh phan d) 12 mot hodc
nhiéu dung mo6i dugce chon tu dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl
oleat, ddu parafin.

Phuong 4n 57 1a ché phdm chéng oxy hoa dang long chira 5% dén 20% khoi
lugng 1a thanh phan a) 12 hdn hgp cua chét chéng oxy hoa gbc amin thom dang l6ng 1a
san phdm phan tmg N-phenylbenzenamin véi 2,4,4-trimetylpenten va chét chéng oxy
hoa gbc amin thom dang ran dugc chon tir bis(4-octylphenyl)amin, N-phenyl-N*-(1,3-
dimetylbutyl)-p-phenylendiamin; 30% dén 50% khéi lugng 1a thanh phan b) 1a hon hop
clia chit chéng oxy héa gbc phenol bi can tro dang long duoc chon tir poly(oxy-1,2-
etandiyl)-alpha-[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropyl]-omega-
[3-[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2,4-
bis[(octylthio)metyl]-o-cresol, alkyl C7-C9 c6 nhanh este cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxybenzenpropanoic va chét chdng oxy hoa gbc phenol bi can trd
dang rén dugc chon tir 2,4-bis[(dodexylthio)metyl]-o-cresol, octadexyl este cua axit
3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic; 5% dén 30% khdi luong 14 thanh
phan c) 14 hdn hop cla chét chéng oxy hoa gbc phosphit dang 1ong 1 tetra-Cio-15-
alkyl(propan-2,2-diylbis(4,1-phenylen))bis(phosphit) va chét chéng oxy hoéa gbe
phosphit dang ran la 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5]undecan va 20% dén 40% khéi luong 1a thanh phan d) 1a mot hodc
nhiéu dung méi dugc chon tir dau naphtenic, rugu isooctylic, axit 2-etylhexanoic, butyl

oleat, dau parafin.
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Vi du thue hién sang ché

Céc vi du dudi day thé hién céch thire bao ché ché phdm chéng oxy hoa theo sing

ché va két qua cua thir nghiém vé do nht Mooney va chi s0 chuyén mau vang cua cao

su thd ¢6 ché phdm chong oxy hoa dugc bo sung vao. Céc vi du nay duogc st dung dé

minh hoa phuong 4n cta sang ché ma khong lam gi6i han pham vi bao ho cua yéu céu

bao hd.

Vidul

Ché pham chdng oxy hoa dugc bao ché bang céch tron cac thanh phan dudi day:

Thanh phén a)

Thanh phén b)

Thanh phan d)

San phdm phan (mg N-
phenylbenzenamin v6i
2,4, 4-trimetylpenten
didm nong chay: <-100°C
¢ 101,325Kpa

2,4-bis[(octylthio)metyl]-
o-cresol

diém nong chay: 14°C &
101,325KPa

alkyl C7-C9-c6 nhéanh este
cua axit 3,5-bis(1,1-
dimetyletyl)-4-
hydroxybenzenpropanoic
diém nong chay: <-30°C &
101,325KPa

dau naphtenic

diém soi: 210°C &
101,325KPa va

diém dong dic: -26°C
¢ 101,325KPa

Irganox 5057, 20%
BASF

Irganox 1520, 20%
BASF

Irganox 1135, 35%
BASF

KN4006 25%
Petrol China

Hon hop cia thanh phan a) va thanh phan b) c6 diém nong chay thap hon 25°C &

101,325KPa.
Vidu?2

Ché pham chbng oxy hoa dugc bao ché bing céch tron cac thanh phan dudi day:

Thanh phan a)

Bis(4-octylphenyl)amin

OD chéng oxy 10%

diém néng chay: 80 —90°C hoa, Nanjing

¢ 101,325KPa

xingfa
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Thanh phan b) alkyl C7-C9 c6 nhanh este Irganox 1135, 35%
cua axit 3,5-bis(1,1- BASF
dimetyletyl)-4-
hydroxybenzenpropanoic
diém noéng chay: <-30°C

¢ 101,325KPa

2,4-Bis[(octylthio)metyl]-  Irganox 1520, 15%
o-cresol BASF

diém nong chay: 14°C

& 101,325KPa

2,4-bis[(dodexylthio) Irganox 1726, 15%
metyl]-o-cresol BASF

diém nong chay: 28°C
¢ 101,325KPa

Thanh phan d)  du naphtenic KN4006 25%
diém sbi: 210°C & Petrol China

101,325KPa va
didm dong dic: -26°C &
101,325KPa
H3n hop cta thanh phan a) va thanh phn b) c6 diém néng chy thap hon 25°C

¢ 101,325KPa.

Viduy3
Ché phim chdng oxy hoa dugc bao ché bang cach tron cac thanh phan duéi day:
Thanh phdna)  San pham phén ung N- Irganox 5057, 10%
phenylbenzenamin véi BASF

2,4, 4-trimetylpenten
diém noéng chay: <-100°C
6 101,325KPa

Thanh phan b) Octadexyl este cua axit Irganox 1076, 20%
3,5-bis(1,1-dimetyletyl)-4- BASF
hydroxybenzenpropanoic
diém néng chay: 50 - 55°C
¢ 101,325KPa

2,4-Bis[(octylthio)metyl]-  Irganox 1520, 45%
o-cresol BASF
diém nong chay: 14°C &
101,325KPa
Thanh phan d) rugu isooctylic Sinopec 15%
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diém soi: 186°C &
101,325KPa va

diém dong dic: -76°C &
101,325KPa

axit 2-etylhexanoic
diém sbi: 270°C &
101,325KPa va

diém dong dic: -30°C ¢
101,325KPa

BASF

10%

Hon hop cuia thanh phan a) va thanh phén b) c6 diém néng chay thip hon 25°C &

101,325KPa.
Vidu4

Ché phdm chdng oxy héa dugc bao ché bang céach tron céac thanh phan duéi day:

Thanh phan a)

Thanh phan b)

Thanh phén d)

San phdm phan tmg N-
phenylbenzenamin v6i
2,4,4-trimetylpenten
diém nong chay: <-100°C
& 101,325KPa

2,4-Bis[(octylthio)metyl]-

o-cresol
diém nong chay: 14°C &
101,325KPa

alkyl C7-C9 c6 nhanh este

cua axit 3,5-bis(1,1-
dimetyletyl)-4-hydroxy
benzenpropanoic

diém néng chay: <-30°C &

101,325KPa

dau naphtenic

diém s6i: 210°C &
101,325KPa va

diém dong dic: -26,4°C &
101,325KPa

butyl oleat

diém soi: 228°C &
101,325KPa va

diém dong dic: -26,4°C &
101,325KPa

Irganox 5057,
BASF

Irganox 1520,
BASF

Irganox 1135,
BASF

KN4006
Petrol China

BASF

20%

20%

40%

20%

10%

H&n hop ciia thanh phan a) va thanh phan b) c6 diém néng chay thip hon 25°C &
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Vidu5

Ché phdm chéng oxy héa dugce bao ché bang cach tron cac thanh phan duéi day:

Thanh phén a)

Thanh phan b)

Thanh phan d)

H&n hop ctia thanh phan a) va thanh phn b) c6 diém néng chay thip hon 25°C &

36302

San phim phan g N-
phenylbenzenamin véi
2,4,4-trimetylpenten
diém noéng chay: <-100°C
¢ 101,325KPa

2.4-Bis[(octylthio)metyl]-
o-cresol

diém nong chay: 14°C

¢ 101,325KPa

alkyl C7-C9 c6 nhéanh este
cua axit 3,5-bis(1,1-
dimetyletyl)-4-
hydroxybenzenpropanoic
diém néng chay: <-30°C

¢ 101,325KPa

poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-
dimetyletyl)-4-
hydroxyphenyl]-1-
oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-
0X0propoxy|

diém noéng chay: -5-0°C

¢ 101,325KPa

dau naphtenic

diém soi: 210°C &
101,325KPa va

diém dong dic: -26,4°C
¢ 101,325KPa

butyl oleat

diém soi: 228°C &
101,325KPa va

diém dong dic: -26,4°C
d101,325KPa
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Irganox 5057, 20%
BASF
Irganox 1520, 15%
BASF
Irganox 1135, 35%

BASF

duge tong hop 5%
theo vidu la

trong

W02010/003813
KN4006 20%
Petrol China

BASF 5%



101,325KPa.
Vidub6

Ché pham chdng oxy hoéa dugc bao ché bang cach tron cac thanh phan dudi day:

Thanh phan a)

Thanh phan b)

Thanh phan d)

Hon hop cua thanh phan a) va thanh phan b) c6 diém nong chay thap hon 25°C &

36302

San phdm phan tmg N-
phenylbenzenamin véi
2,4,4-trimetylpenten
diém nong chay: <-100°C
6 101,325KPa

2,4-bis[(dodexylthio)
metyl]-o-cresol

diém nong chay: 28°C
¢ 101,325KPa

alkyl C7-C9 c6 nhanh este
cua axit 3,5-bis(1,1-
dimetyletyl)-4-
hydroxybenzenpropanoic
diém nong chay: <-30°C
¢ 101,325KPa

poly(oxy-1,2-etandiyl)-
alpha-[3-[3,5-bis(1,1-
dimetyletyl)-4-
hydroxyphenyl]-1-
oxopropyl]-omega-[3-[3,5-
bis(1,1-dimetyletyl)-4-
hydroxyphenyl]-1-
0XOpropoxy|

diém nong chay: -5-0°C

¢ 101,325KPa

dau naphtenic

diém s6i: 210°C &
101,325KPa va

diém dong dic: -26,4°C &
101,325KPa

butyl oleat

diém sbi: 228°C &
101,325KPa va

diém dong dic: -26,4°C &
101,325KPa
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Irganox 5057, 20%
BASF
Irganox 1726, 15%
BASF
Irganox 1135, 35%

BASF

dugc téng hop 5%
theo vidu la

trong

W02010/003813
KN4006 20%
Petrol China

BASF 5%



101,325KPa.
Vidu7
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Ché phdm chéng oxy héa dugce bao ché bang cach tron cac thanh phan duéi day:

Thanh phéan a)

Thanh phén b)

Thanh phan c)

Thanh phén d)

Bis(4-octyiphenyl)amin  OD chéng oxy hoa,

diém néng chay: 80- Nanjing xingfa
90°C ¢ 101,325KPa

2,4-bis[(octylthio) Irganox 1520,
metyl]-o-cresol BASF

diém noéng chay: 14°C &
101,325KPa

tetra-C12-15- Phosphit 1500

alkyl(propan-2,2- Hengpu Chemical

diylbis(4,1-
phenylen))bis(phosphit)
diém néng chay:
<-20°C ¢ 101,325KPa

dau parafin KP6030#
diém soi: 215°C & Petrol China

101,325KPa va
diém dong dac: -20°C &
101,325KPa

10%

40%

30%

20%

Hon hop ctia thanh phan a), thanh phan b) va thanh phan c) ¢6 diém néng chay
thdp hon 25°C & 101,325KPa.

Vidu8

Ché pham chdng oxy hoa dugc bao ché bang cach tron cac thanh phan duéi day:

Thanh phén a)

Thanh phan b)

N-phenyl-N’-(1,3-
dimetylbutyl)-p-
phenylendiamin

diém nong chay: 44 —
45,5°C ¢ 101,325KPa

2,4-Bis[(octylthio)metyl]-
o-cresol

didm nong chay: 14°C &
101,325KPa

octadexyl este cua axit 3,5-
bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic
diém noéng chay: 50 - 55°C
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6PPD chdng oxy

hoa, Nanjing
xingfa

Irganox 1520,
BASF

Irganox 1076,
BASF

5%

30%

5%



Thanh phan c)

Thanh phan d)

36302

6 101,325KPa

tetra-C12-15-alkyl(propan-
2,2-diylbis(4,1-
phenylen))bis(phosphit)
diém néng chay: <-20°C &
101,325KPa

dau parafin

diém soi: 215°C &
101,325KPa va

diém doéng dic: -20°C &
101,325Kpa

Phosphit 1500 30%
Hengpu Chemical

KP6030# 30%
Petrol China

H&n hop ciia thanh phan a), thanh phin b) va thanh phan c) ¢6 diém noéng chay
cao hon 25°C & 101,325KPa.

Vidu9

Ché pham chéng oxy héa dugc bao ché bang cach tron cac thanh phan duéi day:

Thanh phén a)

Thanh phén b)

Thanh phan c)

Thanh phan d)

bis(4-octylphenyl)amin
didm nong chay: 80-90°C &
101,325KPa

2,4-bis[(dodexylthio)metyl]-o-
cresol

diém nong chay: 28°C &
101,325KPa

3,9-bis(octadexyloxy)-2,4,8,10-
tetraoxa-3,9-diphosphaspiro
[5.5]undecan

diém nong chay: 44 - 47°C

& 101,325KPa

dau naphtenic

diém s6i: 210°C
&101,325KPa va

didm dong dic: -26°C &
101,325KPa

axit 2-etylhexanoic
diém s6i: 270°C

& 101,325KPa va

didm dong dac: -30°C &
101,325KPa
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OD chéng oxy 5%
héa, Nanjing
xingfa

Irganox 1726, 50%
BASF

Phosphit 618, 5%

Hengpu Chem
KN4006 6%
Petrol China

BASF 6%
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déu parafin KP6030# 22%
diém s6i: 215°C Petrol China

&101,325KPa va
didm doéng dic: -20°C &
101,325KPa

ruou isooctylic Sinopec 6%
diém s6i: 186°C
& 101,325KPa va
diém dong dac: -76°C &
101,325KPa
Hbn hop ctia thanh phin a), thanh phén b) va thanh phén ¢) ¢6 diém néng chay
cao hon 25°C ¢ 101,325KPa.
Vi du so séanh 1
Pé so sanh, ché phim chdng oxy hoa dudi day duge bao ché nhu sau:
Thanh phan a) san phim phéan tng N- Irganox 5057, 20 %
phenylbenzenamin véi BASF
2,4,4-trimetylpenten
diém nong chay: <-100°C
¢ 101,325KPa

Thanh phan b) alkyl C7-C9 c6 nhanh este  Irganox 1135, 60%
cta axit 3,5-bis(1,1- BASF
dimetyletyl)-4-
hydroxybenzenpropanoic
diém néng chay: <-30°C &

101,325KPa
Thanh phan d) hexan Kezheng 20%
diém sdi: 68°C & Chemical

101,325KPa va
diém dong dic: 6,5°C &
101,325KPa

Vi du so sanh 2

Dé so sanh, ché phim chéng oxy hoa dudi day duoc bao ché nhu sau:

Thanh phan a) san phém phan ing N- Irganox 5057, 20%
phenylbenzenamin véi BASF
2.4.4-trimetylpenten
diém néng chay: <-100°C
¢ 101,325KPa

Thanh phan b) alkyl C7-C9 c6 nhéanh este Irganox 1135, 60%
cua axit 3,5-bis(1,1- BASF
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dimetyletyl)-4-hydroxy
benzenpropanoic

diém nong chay: <-30°C ¢
101,325KPa

dau thom QS-4, Qianshun  20%
diém s6i: 270°C & chemical

101,325KPa va

diém dong dic: 12°C &

101,325KPa

Vi du so sanh 3

P& so0 sanh, ché pham chong oxy hoa dudi day dugc bao ché nhu sau:

Thanh phan a)

Thanh phan b)

Thanh phan c)

Thanh phan d)

San phdm phéan (mg N- Irganox 5057, 20 %
phenylbenzenamin voi BASF
2.4,4-trimetylpenten

diém noéng chay: <-100°C

¢ 101,325KPa

alkyl C7-C9 c6 nhanh este  Irganox 1135, 30%
cua axit 3,5-bis(1,1- BASF

dimetyletyl)-4-

hydroxybenzenpropanoic

diém nong chay: <-30°C &

101,325KPa

tetra-C12-15-alkyl(propan- Phosphit 1500 30%
2,2-diylbis(4,1- Hengpu
phenylen))bis(phosphit) Chemical

diém nong chay: <-20°C &

101,325KPa

hexan Kezheng 20%
diém soi: 68°C & Chemical

101,325KPa va

diém dong dic: 6,5°C &

101,325KPa

Vi du so sanh 4

Pé so sanh, ché pham chong oxy hoa dudi day dugc bao ché nhu sau:

Thanh phan a)

san phém phan g N- Irganox 5057, BASF  20%
phenylbenzenamin véi

2,4,4-trimetylpenten

diém néng chay: <-100°C

¢ 101,325KPa
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Thanh phan b) alkyl C7-C9 c6 nhanh este Irganox 1135, BASF  30%
cua axit 3,5-bis(1,1-
dimetyletyl)-4-
hydroxybenzenpropanoic
diém nong chay: <-30°C &
101,325KPa

Thanh phéan c) tetra-C12-15- Phosphit 1500 30%
alkyl(propan-2,2- Hengpu Chemical
diylbis(4,1-phenylen))
bis(phosphit)
diém nong chay: <-20°C &
101,325KPa

Thanh phan d) dau thom QS-4, Qianshun 20%
diém soi: 270°C & chemical
101,325KPa va
diém déng dic: 12°C &
101,325KPa
Thtr nghiém d6 nhét dong hoc duge thuc hién trén cac ché phém chéng oxy hoa

thu duoc tir cac vidu 1 dén 9 ciing nhu c4c vi du so sanh tir 1 dén 4 14n luot & 0°C, 10°C
va 25°C. Két qua thir nghiém vé do nhét dong hoc duge tom tit trong Bang 1.

0,2 phan ché pham chdng oxy héa thu dugc tir vi du tir 1 dén 6 va duoc bd sung
vao 3,8 phan hexan twong ung. Sau do, cac dung dich nay duoc bd sung vao 100 phan
dung dich chira nhya cao su butadien twong tng. Sau khi tron, cac mau cao su tho #1
dén #6 thu dugc.

0,2 phin ché phim chdng oxy héa thu dugc tir vi du 7 dén 9 dugc b sung vao
3,8 phan hexan tuong (mg. Sau do, cac dung dich nay dugc bd sung vao 100 phéan dung
dich chira nhva cao su styren-butadien twong tmg. Sau khi tron, cac mau cao su thod #7,
#8 va #9 thu duoc.

0,2 phén ché phém chéng oxy héa thu duoc tir Vi du so sanh 1 va 3 duoc bd sung
lan luot vao 3,8 phﬁn hexan. Sau do, cac dung dich dugc bd sung lan luot vao 100 phﬁn
dung dich chtra nhua cao su butyl. Sau khi tron, mau cao su thd #C1 va #C3 thu duoc.

0,2 phén ché pham chéng oxy hoa thu dugc tir Vi du so sanh 2 va 4 dugc bd sung
1in luot vao 4 phan hexan. Sau d6, cac dung dich nay dugc bd sung vao 100 phan dung
dich chtra nhua cao su styren-butadien twong ung. Sau khi tron, mau cao su thd #C2 va

#C4 thu duoc.
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Thir nghiém d6 nhdt Mooney va thir nghiém chi s6 chuyén mau vang dugc thuc
hién trén mAu cao su thd #1 dén #9 ciing nhu céc mau #C1 dén #C4.

Céc két qua thir nghiém duge tom tit trong Bang 2.
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Vidul dén 4 va vi du so sanh 1 va 2 c6 thanh phén a), b) va d) trong khi vi du 5
dén 9 va vi du so sanh 3 va 4 ¢6 thanh phan a), b), ¢) va d). Nhu duoc thiy tir Bang 1,
ché phdm chdng oxy hoa theo sang ché c6 dt do 10ng trong didu kién nhiét do 1am viée
thip nhu 10°C va thm chi 0°C. Cac ché phim chdng oxy héa trong vi du so sanh 2 va
4 chuyén sang trang thai rén & cac nhiét do thap. Mic du ché pham chbng oxy héa trong
vidu so sanh 1 va 3 c¢6 do long t6t & nhiét do thip nhung c6 xu hudng di vao nudc trong
bude 1am kho vi hexan ¢6 diém sbi thap, dan dén hidu qua chdng oxy hoa cta ché pham
chéng oxy héa trong nhya cao su thip hon nhiéu.

Béang 2 thé hién cac mau cao su thd st dung ché pham chbng oxy héa cua vi du
so sanh 1 dén 4 ¢6 sy thay ddi ro rang vé d6 nhét Mooney va chi s6 chuyén mau vang
tir ngay 0 dén ngdy 3. Nguoc lai, chi s6 chuyén mau vang cta ché phim chéng oxy hoa
theo sang ché 13 nhé hon 20 va ty 1¢ thay dbi @6 nhét Mooney cua ché pham chdng oxy
héa theo sang ché 1a nhé hon 10% du tang hay gidm. Két luan, ché phdm chéng oxy héa
dang 16ng theo sang ché co thé tao ra tac dung chéng oxy hoa thich hgp ma khong lam

bién mau cao su tho.
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YEU CAU BAO HOQ

1. Ché phdm chéng oxy héa dang léng, chira

a) 5% dén 30% khdi lugng 1 it nhét mdt chét chdng oxy héa gbc amin thom;

b) 20% dén 70% khéi lugng 12 it nhat mot chat chong oxy hoa gbc phenol bi can
trd;

¢) 0% dén 40% khéi lugng 14 it nhat mot chit chdng oxy héa gbc phosphit; va

d) 20% dén 40% khéi lugng 12 it nhat mot dung moi ¢6 dieém soi cao hon 185°C
va diém dong dic thip hon -10°C du6i 101,325KPa, trong do ty 1€ phan trim khdi lugng
ctia thanh phén a), b) , c) hodc d) 12 dua trén tdng khéi luong cua ché phdm chdng oxy
hda, trong d6 hon hop cta cac thanh phan a), b) va c) 1a 1ong ¢ 25°C dudi 101,325KPa,
trong d6 dung mdinay 1a it nhét mot chét duge chon tir nhém bao gbm alkan mach thang
hodc nhanh cé tr Co dén Cso, aren co tr Cs dén Cig, xyclan ¢6 tir Cio dén Cso, axit
carboxylic no mach thing co tir Cg dén Cis, axit carboxylic no c6 nhéanh co tr Cg dén
C12, ruou no mach théng ¢6 tir Cg dén Cis va ruou no c6 nhanh cé tir Cs dén Cy, axit

phosphonic dugc thé alkyl c6 tir Cs dén C12, este clia monoaxit thom no hodc khong no

0
7
Ry O/

¢ cong thie I:

Ry Cong thuc [

trong do, Ri dén Rs dugc chon doc lap tir hydro, nhém alkyl mach thang hodc
nhanh no ho#c khéng no c6 tir Ci dén C1s; Re duge chon tir nhom alkylen mach thing
hoic nhanh no hodc khong no co tir Ci dén C15 hoic 1a lién két ddng hoa tri; R7 dugc
chon tir nhom alkyl mach thing hozc nhanh no hodc khong no c6 tr Ci dén Cis, va

este ciia diaxit thom no hodc khong no c6 cong thuc II-(a) va/hogc Cong thirc II-

(b) va/hodc Cong thirc II-(c):
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Ry Cong thire 11-(a)

Cong thuc II-(b)

0
R
6\0 0
R, .
o/
R; R,
R, R,

Ry Cong thuc II-(c)

trong do, Ry’ dén Ry’ duge chon doc 1ap tir hydro, nhém alkyl mach théng hodc
nhanh no hodc khong no c6 ti Ci dén Cis; Rs’ va Ry’ dugc chon doc 1ap tir nhom alkylen
mach thing hozc nhanh no hodc khong no ¢6 tur C dén C1s5 hodc 1a lién két ddng hoa tri;
Re’ va Rg’ duogc chon doc 1ap tir nhom alkyl mach thang hodc nhanh no hodc khong no
co tir C1 dén Cis, va

este ciia triaxit thom no hodc khong no c6 cong thuc III-(a) va/hodc Cong thirc

I11-(b) va/hodc Cong thirc II-(c):
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Cong thire I11-(a)

R R3 O R
;
o
R, R,
Re o\
s
0

Ry o
o

Cong thirc ITI-(c)

trong do, R1” dén R3” dugc chon doc 14p tir hydro, nhom alkyl mach thang hoic
nhanh no hoidc khong no c6 tir Ci dén Cis; R4, Re” va Rg” duge chon doc 1ap tr nhém
alkylen mach thing hodc nhanh no hodc khong no co tr Ci dén C1s hodc 1a lién két ddng
hoéa tri; Rs”, R7”” va Re” dugc chon doc lap tir nhom alkyl mach théng hodc nhanh no

hodc khong no ¢6 tir Ci dén C1s, va phosphat dugc alkyl hoa c6 cong thie I'V:
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3 Cong thic IV

trong do, Ry”’dén R3*” duoc chon doc 1ap tir hydro, nhom alkyl mach thang hodc

nhanh no hoic khong no ¢6 tir C1 dén Cis, va este cua monoaxit carboxylic no hodc

/U\O/Rb

R, Cong thiic V

khong no co6 cdng thic V.

trong d6, R, va Ry dugc chon doc 1ap tr nhom alkyl mach théng hodc nhanh no
hodc khong no co tu C; dén C1s, va este clia diaxit carboxylic no hodc khong no ¢ cong

thte VI:

/T

0 0
-
/o 0
Ra Cong thue VI

trong dé, Ra’ va R¢’ duge chon doc lap tir nhom alkyl mach thing hozc nhanh no
hodc khong no co tu Ci dén Cis; Ry’ duge chon tir nhom alkylen mach thang hozc nhanh
no hodc khong no c6 tir Cy dén Cis, va este cla triaxit carboxylic no hoac khong no co

Cong thtrc VII:

Rll
o O/ a

T/Lk Rb"/KO
R," R
O)\o/ °

trong d6, Ra”, Re” va Ra” duge chon doc 1ap tir nhom alkyl mach thang hodc

Cong thuc VII
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nhanh no hodc khong no cé tir Ci dén Cis; Ry” duge chon tir nhom alkyliden mach

théng hodc nhanh no hogc khdng no c6 tir Ci dén Cis.

2. Ché pham chéng oxy hoéa theo diém 1, trong d6 chét chéng oxy hoa gbc amin thom
1a it nhat mot chat dugce chon tir nhom bao gé)m N,N'-di-sec-butyl-1,4-phenylendiamin,
san phidm phan Gng N-phenylbenzenamin véi  2,4,4-trimetylpenten, bis(4-
octylphenyl)amin, 4,4’-bis(a,0-dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-
phenylendiamin, N,N’-diphenyl-p-phenylendiamin, N-phenyl-N’-isopropyl-p-
phenylendiamin, N-phenyl-N’-(l,3-dimetylbutyl)-p-phenylendiamin, N-phenyl-N’-(3-
metacryloyloxy-2—hydroxypropyl)-p-phenylendiamin, va N,N’-bis(metyl-phenyl)-1,4-

benzendiamin.

3. Ché phdm chdng oxy héa theo diém 1, trong do chat chéng oxy hoa gdc phenol bi can
trd 13 it nhat mot chit duge chon tir nhém bao gbdm poly(oxy-1,2-etandiyl)-alpha-[3-
[3,5-bis(1,1-dimetyletyl)-4-hydroxyphenyl]-1 -oxopropyl]-omega-[3-[3,5-bis(1,1-

dimetyletyl)-4-hydroxyphenyl]-1-oxopropoxy], 2.4-bis[(octylthio)metyl]-o-cresol, 2,4-
bis[(dodexylthio)metyl]-o-cresol, octyl-3,5-di-tert-butyl-4-hydroxy-hydroxinamat,
alkyl ~C7-C9 c6 nhinh  este cua  axit  3,5-bis(1,1-dimetyletyl)-4-
hydroxybenzenpropanoic, 4,4’-butyliden bis-(3-metyl-6-tert-butylphenol), octadexyl
este cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic, pentaerythritol
tetrakis(3-(3,5-di-tert-buty1-4-hydroxyphenyl)propionat), trietylen glycol-bis[3-(3-tert-
butyl-5-metyl-4-hydroxyphenyl)propionat], 2.,4-bis(n-octylthio)-6-(4-hydroxy-3,5-di-
tert-butylanilino)-1,3,5-triazin, tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-isoxyanurat, va

2,2-thio-dietylen bis[3-(3,5 -di-tert-butyl-4-hydroxyphenyl)propionat].

4. Ché phim chéng oxy hoa theo diém 1, trong do6 chét chéng oxy hoa gbc phosphit 1a
it nhat mot chit duge chon tir nhém bao gbdm diphenyl-mono(2-etylhexyl)phosphit,
diphenyl-monotridexyl-phosphit, diphenyl-isodexylphosphit, diphenyl-isooctyl-
phosphit, diphenyl-nonylphenyl-phosphit, triphenyl phosphit, triisodexyl phosphit,
tris(2-etylhexyl)phosphit, tetraphenyltetra(tridexyl) pentaerythritol tetraphosphit,
1,1,3-tris(2-metyl-4-di-tridexylphosphit-5 _tert-butylphenyl)butan, 4,4’-butyliden bis(3-
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metyl-6-tert-butyl-di-tridexyl phosphit), 2,2’-etyliden bis(4,6-di-tert-butyl-
phenol)florophosphit, 4,4’-isopropyliden-diphenyl alkyl (Cr dén Cis) phosphit,
bis(nonylphenyl)pentaerythritol ~ diphosphit, polyme bisphenol A-pentaerythritol
phosphit duoc hydro hoa, 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-
diphosphaspiro[5.5]undecan, tetra-C 12-15-alkyl(propan-2,2-diylbis(4,1-
phenylen))bis(phosphit), ~ 2-etylhexyldiphenyl  phosphit, tris((mono ~ va  di)-
nonylphenyl)phosphit, tri-(2,4-di-tert-butylphenyl)phosphit, tetraphenyl dipropylen
glycol diphosphit va distearylpentaerythritoldiphosphit.

5. Ché pham chéng oxy héa dang long, chua

a) 5% dén 20% khdi lwong 1a chat chdng oxy hoa gbc amin thom dang ran;

b) 20% dén 50% khdi lugng 1a chét chéng oxy hoa gbc phenol bi can tré dang
rén;

¢) 0% dén 30% khdi lwong 14 chit chéng oxy hoa gbc phosphit dang ran; va

d) 30% dén 40% khdi lugng 12 dung mdi ¢6 diém soi cao hon 185°C va diém
d6ng dic thdp hon -10°C dudi 101,325KPa, trong do ty 1€ phén trim khéi lugng cla
thanh phan a), b), ¢) hodc d) 1a dua trén tong khéi lwong cita ché pham chéng oxy hoa,

trong d6 hdn hop cta thanh phan a), b) va ¢) 1a léng ¢ 25°C dudi 101,325KPa,
trong d6 dung moi nay 1a it nhét mot chat dugce chon tir nhom bao gbm alkan mach thang
hoac nhanh c6 tr Co dén Cso, aren c6 tir Ce dén Cis, xyclan cé tr Cio dén Cso, axit
carboxylic no mach thang co tir Cs dén Cis, axit carboxylic no c6 nhanh co6 tr Cs dén
C12, ruou no mach théng ¢6 tir Cg dén Cig va rugu no c¢6 nhanh co tir Cs dén Cry, axit
phosphonic dugc thé alkyl co tir Cs dén C1,, este cia monoaxit thom no hodc khong no
c6 cong thuce I:

0

P
7
R O/

R, Cong thuc I
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trong do, Ri dén Rs duoc chon doc 1ap tir hydro, nhém alkyl mach thang hoic
nhanh no hodc khong no c6 tir Cy dén Cis; R dugce chon tir nhom alkylen mach thing
hodc nhanh no hodc khong no c6 tir Cy dén Cis hoic 1a lién két dong hoa tri; Ry duge
chon tir nhom alkyl mach théng ho#c nhanh no hodc khéng no c6 tr Ci dén Cis, va

este cua diaxit thom no hodc khong no cé cdng thirc I1-(a) va/hodc Cong thire II-

(b) va/hodc Cong thirc I1-(c):

RG'\ O)J\ R 1 )J\ /R
R,

Cong thtrc I1-(a)

O

o/u\ , '
Re/ Rs Re
R! o R
\H/

)
Ré\ /U\ O
o '
R5

Cong thuc II-(b)

Cong thuc II-(c)

trong do, Ry’ dén R4’ dugc chon doc 14p tir hydro, nhom alkyl mach thiang hoic
nhanh no ho#c khong no co ti Ci dén Cis; Rs’ va Ry’ duge chon doc 1ap tir nhom alkylen

mach thé’mg hodc nhanh no hodc khong no cd tu C, dén C1s hodc 1a lién két déng hoa tri;

-63-



36302

R¢’ va Rg’ duoc chon doc 14p tir nhom alkyl mach théng hodc nhanh no hodc khdng no

cO tir C; dén Cys, va

este clia triaxit thom no hodc khong no c6 cdng thure I1I-(a) vahogc Cong thirc

I11-(b) va/hodc Cong thire III-(c):

0 R
Y
° Cong thirc IT1-(a)
Ri R >~ R,
(0]

R'2 R,
Rs o

\”/ ~ R"

9

© Cong thie ITI-(b)

O
RH
»)J\O/ 7
Re

Rg o)
\H/ \R;
)

trong do, R1” dén R3”> dugc chon doc 1ap tir hydro, nhoém alkyl mach théng hodc

Cong thire III-(¢)
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nhanh no hodc khong no cé tir C; dén Cis; R4, R¢” va Rg” duge chon doc 1ap tr nhom
alkylen mach thing hodc nhanh no hodc khong no c6 tr Ci dén C1s hoic 1a lién két dong
hoa tri; Rs”, R7”> va Ro” dugce chon doc 1ap tur nhom alkyl mach théng hoac nhanh no

hodc khong no cd tir Ci dén Cis, va phosphat dugce alkyl hoa c6 cong thire IV:

3 Cong thuc IV

trong do, R’ dén R3> duoc chon doc 1ap tir hydro, nhom alkyl mach théng hodc

nhanh no hodc khong no c6 tir Ci dén Cis, va este clia monoaxit carboxylic no hodc

/lLO/Rb

a Cong thiuc V

khong no c6 cong thirc V:

trong d6, Ra va Ry dugc chon doc 1ap tir nhom alkyl mach théng hodc nhanh no
hodc khong no co tir Cy dén Cis, va este clia diaxit carboxylic no hodc khong no ¢6

cong thirc VI:

VAl

R, Cong thuc VI

trong d6, Ra’ va Re’” duge chon doc lap tr nhom alkyl mach thang hodc nhanh
no ho#c khdng no cé tir Ci dén Cis; Ry’ duge chon tir nhom alkylen mach théng hodc
nhanh no hoic khong no c6 tir Ci dén Cis, va

este clia triaxit carboxylic no hodc khdng no c6 Cong thirc VII:
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T)J\ Rb"/J%O
Ry" R."
O/Lo/ °

trong d6, Ra”, Re” va Ra” duge chon doc 1ap tir nhom alkyl mach thing hoic

Cong thic VII

nhéanh no hoac khong no cé tr Cy dén C15; Ry” duge chon tir nhdm alkyliden mach théng

hodc nhanh no hodc khdng no cé tr C; dén Cis.

6. Ché pham chéng oxy héa theo diém 5, trong d6 chét chéng oxy hoa gbc amin thom
dang rén 14 it nhit mot chit duge chon tir nhém bao gdm bis(4-octylphenyl)amin, 4,4’-
bis(a,a-dimetylbenzyl)diphenylamin, N,N’-di-2-naphtyl-p-phenylendiamin, ~ N,N’-
diphenyl-p-phenylendiamin, N-phenyl-N’-isopropyl-p-phenylendiamin, N-phenyl-N’-
(1,3-dimetylbutyl)-p-phenylendiamin va N-phenyl-N’-(3-metacryloyloxy-2-
hydroxypropyl)-p-phenylendiamin, N-1,3 -dimetylbutyl-N'-phenyl-p-phenylendiamin,
va N,N’-bis(metyl-phenyl)-1,4-benzendiamin.

7. Ché pham chdng oxy héa theo diém 5, trong d6 chat chéng oxy hoa gdc phenol bi can
tré dang rin 1a it nhdt mot chit dugc chon tir nhom bao gém 2.,4-
bis[(dodexylthio)metyl]-o-cresol, ~ 4,4’-butyliden  bis-(3-metyl-6-tert-butylphenol),
octadexyl este «cua axit 3,5-bis(1,1-dimetyletyl)-4-hydroxybenzenpropanoic,
pentaerythritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionat),  trietylen
glycol-bis[3-(3-tert-butyl-5-metyl-4-hydrophenyl)propionat], 2,4-bis(n-octylthio)-6-(4-
hydroxy-3,5-di-tert-butylanilino)-1,3,5-triazin, tris-(3,5-di-tert-butyl-4-
hydroxybenzyl)-isoxyanurat, va  2.2-thio-dietylen  bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat].

8. Ché pham chéng oxy hoa theo diém 3, trong d6 chét chéng oxy héa gbc phosphit
dang rin 13 it nhit mot chit dugc chon tr nhém bao gém tri-(2,4-di-tert-
butylphenyl)phosphit, tetraphenyl dipropylen glycol diphosphit,
distearylpentaerythritoldiphosphit ~ va 3,9-bis(octadexyloxy)-2,4,8,10-tetraoxa-3,9-
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diphosphaspiro[5.5]undecan.

9. Ché phdm chéng oxy héa theo diém 5, trong d6 dung méi nay 1 it nhat mot chat duoc
chon ttr nhom bao gém hendecan, n-dodecan, 2-metylnonan, n-decan, benzen, toluen,
etylbenzen, propylbenzen, butylbenzen, pentylbenzen, hexylbenzen, heptylbenzen,
octylbenzen,  nonylbenzen,  dexylbenzen, undexylbenzen,  dodexylbenzen,
butylxyclohexan, pentylxyclohexan, hexylxyclohexan, heptylxyclohexan,
octylxyclohexan, nonylxyclohexan, dexylxyclohexan, undexylxyclohexan,
dodexylxyclohexan, pentylxyclopentan, hexylxyclopentan,  heptyxyclopentan,
octylxyclopentan,  nonylxyclopentan,  dexylxyclopentan,  undexylxyclopentan,
dodexylclopentan, axit 2-etylhexanoic, axit hexanoic, axit heptanoic, axit neo-decanoic,
axit isononanoic, axit neodecanoic, rugu n-octylic, n-nonanol, rugu n-dexylic, n-
undecanol, ruou isooctylic, rugu isononylic, ruou isodexylic, metyl benzoat, etyl
benzoat, propyl benzoat, butyl benzoat, hexyl benzoat, dietyl phtalat, dipropyl phtalat,
dibutyl phtalat, dipentyl phtalat, dihexyl phtalat, diheptyl phtalat, dioctyl phtalat,
diisooctyl phtalat, dinonyl phtalat, diisononyl phtalat, didexyl phtalat, diisodexyl
phtalat, trimetyl orthobenzoat, etyl oleat, butyl oleat, octyl axetat, dexyl axetat, isononyl
axetat, nonyl axetat, n-octyl propanoat, dexylr propanoat, isononyl propanoat, nonyl
propanoat, pentyl butanoat, hexyl butyrat, heptyl butanoat, n-octyl butanoat, butyl
valerat, amyl valerat, hexyl valerat, butyl caproat, amyl caproat, hexyl hexanoat, etyl
heptanoat, propyl heptanoat, butyl heptanoat, pentyl heptanoat, metyl octanoat, etheyl
octanoat, propyl octanoat, butyl octanoat, amyl octanoat, hexyl octanoat, heptyl
octanoat, octyl octanoat, nonyl octanoat, metyl nonanoat, etyl nonanoat, isoamyl
nonanoat, isononyl isononanoat, metyl caprat, etyl caprat, propyl decanoat, butyl caprat,
isoamyl decanoat, isoamyl este cta axit lauric, etylen glycol diaxetat, etylen glycol di-
n-butyrat, dibutyl malonat, dietyl malonat, dihexyl malonat, dietyl suxinat, dipropyl
suxinat, dibutyl suxinat, dipentyl suxinat, dimetyl glutarat, dietyl glutarat, dietyl adipat,
diisopropyl adipat, diisobutyl adipat, di(2-etylhexyl)adipat, dihexyl adipat, diisononyl
adipat, diisodexyl adipat, dibutyl sebacat, bishexyl sebacat, bis(2-etylhexyl) sebacat,
dioctyl sebacat, diisooctyl sebacat, glyxeryl triaxetat, glyxeryl tripropionat, glyxeryl
tributyrat, triisobutyl phosphat, triamyl phosphat, trihexyl phosphét va trioctyl phosphat.
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10. Ché phim chdéng oxy hoa theo diém 3, trong d6 dung moi nay la it nhit mot chat
duoc chon tir nhém bao gém diu parafin, dau naphtenic, dau aren, n-dodecan, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-

nonanol, rugu isodexylic, ruou isooctylic, etyl oleat va butyl oleat.

11. Ché pham chéng oxy hoa theo diém 5, trong d6 diém dong dic cua ché pham chdong

oxy hoéa 13 thip hon 0°C duéi 101,325KPa.

12. Quy trinh st dung ché pham chbng oxy héa theo diém 1 trong cao su thd dugc tong
hop bang quy trinh tring hop dung dich bao gdm cac budc: i) hoa tan thanh phén a), b)
va ¢) vao d); ii) pha lodng ché phim chéng oxy héa dang 16ng bang dung moi dé triing
hop dung dich cao su thd; va iii) bd sung ché phim chéng oxy héa dang 16ng da pha
lodng vao cao su thd duoc téng hop bang quy trinh trung hop dung dich.

13. San phdm cao su thd chtra ché phdm chdng oxy hoa theo diém 1.

14. San pham cao su thd theo diém 13, trong d6 chi s6 chuyén mau vang theo ASTM

E313-1996 1a nhé hon 20.

15. San pham cao su thd theo diém 13, trong d6 ty I¢ thay dbi @ nhét Mooney tir 0 dén
72 gity 1a nhé hon 10% va do nhét Mooney dugc kiém tra theo ISO 289-1:1994.

16. Ché phidm chéng oxy héa theo diém 1, trong @6 dung moi nay 1a it nh4t mot chét
dugc chon tir nhém bao gém hendecan, n-dodecan, 2-metylnonan, n-decan, benzen,
toluen, etylbenzen, propylbenzen, butylbenzen, pentylbenzen, hexylbenzen,
heptylbenzen, octylbenzen, nonylbenzen, dexylbenzen, undexylbenzen, dodexylbenzen,
butylxyclohexan, pentylxyclohexan, hexylxyclohexan, heptylxyclohexan,
octylxyclohexan, nonylxyclohexan, dexylxyclohexan, undexylxyclohexan,
dodexylxyclohexan,  pentylxyclopentan, hexylxyclopentan,  heptyxyclopentan,

octylxyclopentan,  nonylxyclopentan, dexylxyclopentan,  undexylxyclopentan,
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dodexylclopentan, axit 2-etylhexanoic, axit hexanoic, axit heptanoic, axit neo-decanoic,
axit isononanoic, axit neodecanoic, rugu n-octylic, n-nonanol, rugu n-dexylic, n-
undecanol, rugu isooctylic, rugu isononylic, rugu isodexylic, metyl benzoat, etyl
benzoat, propyl benzoat, butyl benzoat, hexyl benzoat, dietyl phtalat, dipropyl phtalat,
dibutyl phtalat, dipentyl phtalat, dihexyl phtalat, diheptyl phtalat, dioctyl phtalat,
diisooctyl phtalat, dinonyl phtalat, diisononyl phtalat, didexyl phtalat, diisodexyl
phtalat, trimetyl orthobenzoat, etyl oleat, butyl oleat, octyl axetat, dexyl axetat, isononyl
axetat, nonyl axetat, n-octyl propanoat, dexyl propanoat, isononyl propanoat, nonyl
propanoat, pentyl butanoat, hexyl butyrat, heptyl butanoat, n-octyl butanoat, butyl
.Valerat, amyl valerat, hexyl valerat, butyl caproat, amyl caproat, hexyl hexanoat, etyl
heptanoat, propyl heptanoat, butyl heptanoat, pentyl heptanoat, metyl octanoat, etheyl
octanoat, propyl octanoat, butyl octanoat, amyl octanoat, hexyl octanoat, heptyl
octanoat, octyl octanoat, nonyl octanoat, metyl nonanoat, etyl nonanoat, isoamyl
nonanoat, isononyl isononanoat, metyl caprat, etyl caprat, propyl decanoat, butyl caprat,
isoamyl decanoat, isoémyl este cua axit lauric, etylen glycol diaxetat, etylen glycol di-
n-butyrat, dibutyl malonat, dietyl malonat, dihexyl malonat, dietyl suxinat, dipropyl
suxinat, dibutyl suxinat, dipentyl suxinat, dimetyl glutarat, dietyl glutarat, dietyl adipat,
diisopropyl adipat, diisobutyl adipat, di(2-etylhexyl)adipat, dihexyl adipat, diisononyl
adipat, diisodexyl adipat, dibutyl sebacat, bishexyl sebacat, bis(2-etylhexyl) sebacat,
dioctyl sebacat, diisooctyl sebacat, glyxeryl triaxetat, glyxeryl tripropionat, glyxeryl
tribﬁtyrat, triisobutyl phosphat, triamyl phosphat, trihexyl phoéphat va trioctyl phosphat.

17. Ché phdm chéng oxy hoa theo diém 1, trong d6 dung moi nay 1a it nhit mot chét
duoc chon tir nhém bao gém dau parafin, dau naphtenic, dau aren, n-dodecan, axit
hexanoic, axit heptanoic, axit 2-etylhexanoic, axit isononanoic, axit neodecanoic, n-

nonanol, rugu isodexylic, rugu isooctylic, etyl oleat va butyl oleat.
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