Luu héa cao su bang Peroxide (phan 1)

| - Gigi thiéu:

Luu hod peroxide Ia mot phan nhé nhung déng ké trong cong nghé luu hoé cao su. S6 luong cao
su dudgc Iuu hod bang peroxide thi nhd hon nhiéu so vai sé lugng dugc luu hoa bang luu huynh do
chi phi ctia luu hoa peroxide va tinh chat clia sdn pham cao su luu hod peroxide c¢6 phan han ché.
No6i chung, luu hoa peroxide dugc st dung khi ngudi ta cé yéu cau mét ho&c cac dac tinh sau:

Tinh chat bén nén tot

Bén lao hoa vai nhiét t6t (thudng t6t han nhiéu so vai luu hoa bang luu huynh,

Khéng hoi luu (sy pha hly lién két ngang néu qua luu)

Cai thién tinh dong luu hoa cla cac loai cao su khac nhau,

Bén véi v6i hydrogen sulfide, va

. Céac thudc tinh dién tét.

P& minh hoa céc thudc tinh duy nhat chi cé dugc khi luu hod bang peroxide, bang 1 s& biéu thi
céac thudc tinh clia hai hdn hgp EPDM Iuu hod bang luu huynh va va mét hén hgp luu hoa béng
peroxide.
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Bang 1: Céc thudc tinh cla Iuu hod Iuu hod luu huynh va Iuu hod peroxide dién hinh

Buna EP (EPDM) 100 100 100
N-330 60 60 60
Dau Parafin 10 10 10
Phong lao 0.5 0.5 0.5
ZnO 5 5 5
Acid stearic 1 1 -
MBT 1 -

TMTD 4 3

ZDMC - 3

ZDBC - 3

DTDM - 2

Luu huynh 0.5 0.5 -
Di-Cumyl Peroxide - - 3
Mooney Scorch § 270 do F, t8i thidu 9 10 8
Luu hoé 45’ 6 320 d6 F

200% Modulus, PSI 1100 1320 1300
Cudng luc, PSI 2490 2440 2150
Gian dai, % 390 320 260
Bén Nén 72 gig 6 212d6 F, % 36 27 11
Ldo hoa 7 ngay & 302 d6 F

Cudng luc, PSI 1680 1440 2000
Gian dai, % 120 70 230

Luu héa bang peroxide c6 cudng luc va dd gian dai ban diu thdp hon va bén nén t6t hon ciing
nhu dé bén lao hda véi khi ndng t6t hon nhiéu. Nhiing sy khac biét nay gita luu hda luu huynh va
liu héa peroxide la rat tiéu biéu.

Cac yéu to6 quan trong phai dugc xem xét khi st dung luu hdéa peroxide do la: SU dung loai
peroxide nao; loai polymer nao cé thé Iuu héa dugc; nhiét do Iuu héa 1a bao nhiéu; thsi gian luu
héa la bao lau (hay la chu ky ban phan hly clQa peroxide la bao lau) va cac thanh phan khac nao
c6 thé sl dung trong céng thiic? Luu héa peroxide chi don thudn la phan Gng cla cac géc tu do
(trai ngudc vdi luu hoa luu huynh la ionic ho&c ionic phéi hgp va goc tu do). Vi vay, nhiéu nguyén
tac lién quan dén Iuu héa luu huynh cé thé ap dung han ché hodc khéng ap dung dugc trong luu
héa peroxide.

Il - Tinh chat déc trung cua Peroxide va cac géc tu do cua né

T4t ca peroxide déu chiia nhém -O-O-. Nhém nay khéng én dinh va dé& bj pha v& tao nén cac
dang vat liéu (g6éc ty do) ma né cubi cung sé tao ra céc lién k&t ngang. Tinh én dinh cla Peroxide
rat khac nhau tuy theo c&u triic nhung néi chung, t-alkyl hydroperoxide va di t-alkyl peroxide 1a 6n
dinh nh&t. Peroxide ketone va peroxydicarbonate thi kém 6n dinh hon.

Peroxide khong thé luu hoa tat c& polymer. Bang 2 sé liét k& mot s6 cac polymer cé thé luu hoa
b&ng peroxide va nhiing loai khéng thé Iuu hoa bang peroxide. Trong céac polymer dugc liét ké, chi




EPM (EPR), EPDM, va polyethylene dugc clo hoa la thudng xuyén dugc luu hoa bang peroxide.
Ngudi ta c6 thé hiéu dugc danh sach cac polymer cé thé (va khéng thé) dugc luu hod bang
peroxide nay néu chung ta biét rang luu hoa peroxide chi la phan (ing clia géc tu do. Cac nguyén
ly t6ng quéat cla phan tng géc tu do sé dugc giai thich sau day, bi&ng phan ting dicumyl peroxide
(la loai dialkyl peroxide dugc st dung rong rai trong luu hod cao su) véi cao su ethylene-
propylene. M&c du ngudi ta da s dung céc loai peroxide khac dé Iuu hoa cao su, nhung chi cé
mot sé peroxide di-t-alkyl va peroxyketal di-t-alkyl 1a cé s lugng s dung nhiéu trong cao su.
Ngoai Ié cho truéng hgp nay la cao su silicon, loai cao su dugc ngudi ta s&f dung aromatic dicacy!
peroxide dé luu héa rong rai. Ca peroxide di-t-alkyl va peroxyketal di-t-alkyl déu tao ra cac géc t-
alkoxy (xem bén dudi) vi vy ndi dung dudi day ap dung cho ca hai loai nay.

Bang 2: Cac polymer c6 thé luu hoa bing peroxide
Cao su thién nhién (va polyisoprene khac)

SBR

Polybutadiene (BR)

Cao su Nitrile (NBR)

Polychloroprene (CR)

EPDM va EPM (EPR)

Polyethylene clo hoa va polyethylene Chlorosulfon hoa
Mot s6 Fluropolymer hoa

Bromobutyl (BIIR)

Cao su silicone

Cao su Acrylic

Cao su Polysulfide

Polyester

Mot s6 Polyurethane (PU)

Polyethylene (PE)

Cac polymer khéng thé Iuu hoa béng peroxide
Nhiéu Fluoropolymer

Butyl, Chlorobutyl, polyisobutylene (lIR, CIIR,..)
Epichlorhydrin homopolymer va epichlorhydrin ethylene oxide copolymer
Polyvinylchloride (PVC)

Polypropylene (PP)

Budc dau tién trong cac phan (ing nay la phan hly peroxide dicumyl thanh 2 géc cumyloxy (hinh
1). Tén phé bién cho ho cac géc tu do nay goi la cac gbc alkoxy. Cac géc cummyloxy nay hap thuy
(Iay di) hydro ti hau hét tdt cad (n€u khéng phai la tat cd) cac lién két cabon — hydro tao ra goc
alkyl (dugc thé hién 1a R). Trat ty tuong déi (t phan ting manh nhat dén y&u nhéat) cla céc phan
Ging cha cac hydro khac nhau véi cac géc alkoxy thé hién & bang 3. Hinh 2 cho thay phan tng
ti€ép theo sau la phan Ung lién két ngang (ndi mach). Day la cac budc chung ma cac polymer no
nhu cao su ethylene propylene va polyethylene clo hoa tao lién két trong luu hoa bang peroxide.
D6i v6i cao su c6 ham lugng khong no thap nhu EPDM, day ciing la mét quy trinh quan trong.
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