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SUMMARY

IMPROVEMENT OF HARDNESS AND OIL RESISTANCE BY USING GRAFTING
REACTION OF STYRENE ONTO DEPROTEINIZIED NATURAL RUBBER

Styrene — deproteinized natural rubber (DPNR) grafting copolymerization using emulsion

polymerization with tetraethylenepentamine (TEPA) - tert-butyl hydroperoxide (TBHPO) as a

redox initiator was successful. Study on hardness and oil resistance of grafted styrene

deproteinized natural rubber, we found that hardness and oil resistance of rubber increase

depending on monomer concentration. With monomer concentration is 23.4 g/100g rubber, its

oil resistance increases 30%, and with 24.3g monomer/ 100g rubber, its hardness increases

70% comparison with DPNR.

1. MO PAU

Cao su thién nhién (NR) duoc biét dén véi
nhitng tinh chit vuot troi vé do bén kéo, do
bén x¢é va do gidn dai dén dut. Tuy nhién,
do mach phan tir chira ham lwong lién két
d6i C=C cao, lam cho mach phan tir kém
6n dinh va co6 thé bi dut giy dudi tac dong
cta cac yéu td thoi tiét nhu anh sang, nhiét
d6, ozon. Sy dat gdy mach cé thé tang
nhanh khi nhiét d6 tang trong qua trinh sur

dung cao su. Mot nhuge diém khac cua cao

su thién nhién 13 kha ning chiu dau kém.
Do d6, bién tinh cao su 1a can thiét dé co
duogc nhitng tinh chat dap tng duoc yéu ciu
sit dung. Co rat nhiéu phuong phap bién
tinh cao su chidng han nhu epoxi hoa, hydro
hoa, va ghép. Monome styeren, metyl meta
acrylat, copolyme metyl meta acrylat —
styren, dimetyl amino etyl acrylat va
dimetyl amino etyl meta acrylat thuong
dugc sit dung trong phan tng ddng tring
hop ghép 1én cao su thién nhién [1, 2].
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Bién tinh cao su bang phuwong phap dong
trung ghép di thu hut duoc nhiu su quan
tdm cda cac nha khoa hoc. Tuy nhién, ham
luong nito khoang 1% trong cao su tu
nhién, c6 thé anh hudng dén cac loai gbe tu
do trong phan trng ddng trung hop ghép, do
d6 hiéu suét cua phan ung giam [3]. Céc
nghién ctru ciing di chi ra rang viéc loai
protein bang phuong phap U uré véi chét
hoat dong bé mit, tiép theo 1a ly tdm co thé
lam giam ham lugng nito xudng con tur
0,35 dén 0,02% [4].

O bai bao trude [5], phan tng ghép styren
1én mach cao su thién nhién da loai protein
st dung k¥ thuat trung hop nhii tuong, vdi
chat khoi mao oxi héa khir TBHPO/TEPA
da dugc thuc hién thanh cong. Trong bai
b4o nay, chung toi tiép tuc nghién ctru vai
tro cta styren trong viéc nang cao dg cung
va kha nang chiu diu cta cao su thién nhién
da loai protein.

2. THUC NGHIEM

2.1.Héa chét

Mu cao su dugc sir dung cho nghién ctru 1a
mu cao su thuong mai cia Viét Nam co
ham Iuong protein cao (HANR - high
ammoniac natural rubber). Ham lwong chit
rin (DRC) trong cao su la 30%. Uré duogc
cung cip boi hing Nacalai Tesque - Nhat
Ban. Natri Dodecyl Sunfonat (SDS) duoc
cung cdp boi hing Chameleon Reagent -
Nhat Ban.

Nudc cit dung cho nghién ciru 1 nude cit
deion.

Céc hoa chat st dung cho phan tng dong
trung hop ghép nhu monome styren (S) cé
nong do 1a 95%, chat khoi mao oxy héa
khir gdm hai cdu tir TEPA (tetra etylen
pentamin) va TBHPO (tert butyl hydro
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peroxit) déu duoc cung cdp boi Sigma
Adrich.

Céc hoa chat st dung cho luu héa cao su
nhu axit stearic, k8m oxit, chit phong ldo
RD, hé xtic tién M va DM, luu huynh c6
xudt x{r tir Trung Quédc.

Céc dung mdi va hoa chét khac déu 1a hoa
chit tinh khiét duoc cung cip bai Merck.
2.2. Chuén bi miu cao su lru héa

Tién hanh phan tmg ghép styren 1én mach
cao su thién nhién da loai protein sir dung
cac nong do styren khac nhau dé chuén bj
cac mau sau: DPNR-g-PS 1, DPNR-g-PS 2,
DPNR-g-PS 3 (véi ndng do styren sir dung
1an lwot 1a 11,7 g/100g cao su, 23,4 g/100g
cao su, 27,3 g/ 100g cao su) [5].

Dong thoi chudn bi cac miu HANR (cao su
thién nhién chira ndéng do amoniac cao),
DPNR (cao su thién nhién loai protein) tur
latex cao su dé lam miu so sanh.

Tién hanh lyu héa cic miu cao su theo don
Iwu hoa chuan.

Kha nang chiu diu ctia miu cao su duoc
danh gia theo tiéu chudn TCVN 2752:2008,
sir dung dung méi xing A92. Hé sb truong
nd dugce tinh theo cong thire sau:

Hé s6 treong ner = % X100 (1)

Véi: m,, m;lan lwot la khéi luong cua mau
truoc va sau khi ngam.

Do bén kéo ctia miu cao su duge danh gia
theo tiéu chudn TCVN 4509:2006, v4i mau
thir dang mai chéo.

Do bén xé ctia mau cao su duoc danh gia
theo tiéu chuan TCVN 1597-1:2006, véi
mau thir dang géc.

Do bén kéo va do bén xé duoc d6 véi may
INSTRON 5300 100KN ctia M¥.



Po cung ciia mau dugc do béng thiét bi
TFCLOCKGS 709N cua Nhit.

Chudn bi midu do DMA c6 dudng kinh
12mm, dugc do voi may DMA MRC 302
ctia Ao.

3. KET QUA VA THAO LUAN

3.1. Panh gia d trwong né ciia miu cao
su

Tién hanh ngdm c4c mau cao su trong xing
A92. B¢ truong né thay ddi theo thoi gian
duogc ghi lai nhu trong hinh 1.
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Hinh 1. Hé s6 trwong né
ciia cde madu cao su.

Nhin vao hinh 1 ta thiy, hé sé truong né
ciia mau HANR, DPNR va DPNR-g-PS 1|
gin nhu khéng khac nhau. Khi ting ndng
do styren thi hé sd trwong nd giam. Véi
mau DPNR-g-PS 3 hé sb truong né giam
30% so voi mdu DPNR ban dau. Piéu nay
c6 thé giai thich 13 do khi ting ndng do
styren, ham lugng styren 1én mach cao su
khong tang, trong khi lugng polystyren tu
do lai tang. Cac phan tr cao su da duoc
ghép styren dong vai trd nhu 1a chat tro
twong hop, lam ting kha nang tuwong hop
giita cao su va polystyren, tao nén ciu tric
chat ché hon, ngan can kha nang xam nhap
cua cac phan tir dung moi.
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Hinh 2. D¢ cing ciia cde mdu cao su.
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Hinh 3. Duong cong g sudt-bién dang
clia cde madu cao su.

Su phu thudc do ciing cta cac mau cao su
vao ham lugng styrene dugc thé hién trong
hinh 2.

Ta thdy d6 cing cia cic mau ting din khi
ndéng do styren ting. PO cing ciia miu
HANR 14 31,5 shore A. Véi mau DPNR-g-
PS 2 va DPNR-g-PS 3 d6 ctrng khong khac
biét nhau nhiéu, 1an luot 12 51,5 va 54 shore
A, ting 1én so véi miu HANR khoang
70%. Két qua nay co thé giai thich 1a do
polystyren ty do déng vai trd nhu 14 chét

gia cuong lam tang d6 cing cho cao su.
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Hinh 4. Do bén xé cua cac mau cao su
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Hinh 5. Modun dy triv cua cac mau cao su.

So v6i mau khong ghép, do bén xé (hinh 4)
clia cic mau cao su ghép styren co ting
nhe. PO bén kéo va do gidn dai cia mau
giam khi ndng do styren ting lén, & miu
DPNR-g-PS 1 d6 bén kéo chi hoi thip hon
mau DPNR, sir giam dic biét nhanh khi
chuyén tir miu DPNR-g-PS 1 dén DPNR-g-
PS 3, véi miu DPNR-g-PS 3 do bén kéo
giam di gdn mot phan ba va do gidn dai
giam di mot nira so véi mau DPNR.
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Hinh 6. Modun phirc cua cdc mau cao su.
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Hinh 7. Modun ton hao cua cac mau cao su

Tir két qua phép do DMA ciing cho thiy do
clig cua cao su ting 1én khi ting ndng do
ctia styren ban dau. Hinh 5 cho ta thy su
thay d6i ciia modun tich trir theo ndng do
clia styren, gia tri modun tich trit ting din
va 16n nhit v6i miu DPNR-g-PS 2, sau do6
giam khi t6i miu DPNR-g-PS 3. Két qua
nay két hop véi su thay déi do bén kéo va
do gidn dai dén dut dwa dén mot két luan
rang voi ndng d6 cua styren ban dau 16n
hon 23.4 g/ 100g cao su (mau DPNR-g-PS
2) thi tinh chét déo, d6 bén kéo va do gidn
dai dén dit giam manh.

(xem tiép tr. 255)
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