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ANH HUGNG CUA ORGANOCLAY PEN MOT SO TINH CHAT CUA
CAO SU NITRILE

Nguyé&n Hitu Ni€u, Nguyén Thj Lé Thanh
Khoa Cong nghé Vit liéu, Trudng Pai hoc Biach Khoa - PHQG-HCM
(Bai nhdn ngay 11 thdang 01 ndm 2005 hoan chinh sita chita ngay 20 thdng 4 ndm 2005)

TOM TAT: Muc dich nghién citu la khdo sdt dnh hudng ciia nanoclay dén mdt 5o tinh
chdt ciia vét liéu cao su ky thudt, cu thé 1a cao su Nitrile. Qud trinh nghién citu dua trén viéc
ddnh gid cdc tinh chdt co Iy co bdn cila cao su nhu: modul dan dai 100% (M100), modul dan dai
300% (M300), itng sudt khdng ditt, khdng xé, d§ citng Shore A, d§ dan dai khi ditr. Tix ddy cho
thdy dnh hudng dén tinh chd't cao su Nitrile ciia mdt s6 logi organoclay, tim ra logi nanoclay dnh
hudng t6t dén tinh chdt cao su. Két qud cho thdy loai nanoclay 128E dnh hudng dén tinh chdt co
Iy la nhiéu nhdt. Chiing t6i ciing khdo sdt so by dnh hudng cita nanoclay dén tinh chju nhiét ciia
cao su qua ddnh gid gidn do TGA, cho thdy nanoclay cé dnh hudng nhung khong nhiéu dén tinh
chiu nhiét. Qua dnh SEM, chup sy phin bé’ ciia nanoclay trong cao su, ta thdy I128E da phdn bé
dugc trong cao su Nitrile.

Tém lai, nanoclay cé dnh hudng t6t dén tinh chdt co ly ciia cao su Nitrile.

1. GIGI THIEU

Tir khi nhém Toyota [1] gidi thiéu polyamide organoclay nanocomposites, polymer layered
nanocomposites da thu hit dugc sy chi y clia cdc nha nghién cifu. C4c organoclay da dudc nghién ciu
chii y&u véi cdc loai nhya nhiét déo, nhiét rdn, nhung cho d&n nay chi c6.mot s6 nghién citu vé
rubber—clay nanocomposites.

Su tang cudng cho cao su dugc biéu hién bing su gia ting @ng suit, cdc tinh chdt khdc nhu d6
citng, d6 khang xé, khdng mii mon, d6 khdng truong,... cla cao su luu héa. Muyc dich chinh cia viéc
thém chit don 1a dé lam ting mot s& dac tinh va gidm gid thinh hgp chat. Trong s cdc loai chit don
thi than den 12 phu gia quan trong nhét dudc s dung trong cong nghiép cao su. Vi né xudt phét tir dau
md, than den gy 6 nhiém va lam cho cao su c6 mau den. Trong hai thdp nién gin diy, cdc nghién cifu
tap trung vao phat ién cdc phu gia khic d€ thay th€ than den trong cdc hgp chilt cao su. Kaolin va
silica thudng dugc s dung lam chét don ting cudng cho cao su. Tuy nhién, cdc dic tinh ting cudng
ctia ching thudng thdp hon than den. Vi ban chit vé cd, cdc chdt don v6 cd khé c6 thé tudng hop (61,
va phén tdn déu trong mang polymer. Nanoclay dudc tao thanh ti¥ cdc 1dp silicate day mdt vai nm va
chiéu rong, chiéu dai c6 thé tir 100-300 nm. Cé4c ion dudng trong va ngoai bé mit clay c6 thé trao ddi
théng qua cdc ion vd cd hay hitu cd khdc, nhu cdc ion amoni alkyl bdc 1, 2, 3,4 lam gidm d6 phén cuc,
lam tdng khodng cdch giita cac I16p clay, cho organoclay tuong hgp véi polymer.

Duéi day 1a két qud dnh hudng dén tinh chit cao su Nitrile clia mdt s6 loai organoclay véi cdc
ham lugng nanoclay khdc nhau.

2. THUC NGHIEM
2.1 Nguyén liéu chinh

NBR st dung trong nghién cifu nady dudc sdn xuit bdi Taiwan Nancar Co. Ltd., chita 31-33%
acylonitrile.

Cic loai nanoclay: 128E, I30E, 124TL, 128TL, I30TC do hang Nanocor, Inc.USA sdn xuit. Dién
tich b& mit riéng ~ 300m?%g. C6 thanh phin héa hoc cd bin nhu sau:
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Bdng I: .
Loai clay %(khdi lugng) Montmorillonite % (khoi lugng)hitu co bién tinh b€ mit
128E 70 = 75% 25 — 30% Trimetyl stearyl amonium
I30E 70 - 75% 25-30% Octadecylamin
124TL h&n hdp clia Montmorillonite v aminododecanoic acid
128TL 70 - 85% 15-30% Octadecylamin
130TC 70 — 85% 15-30% Octadecylamin

Ngoai ra con c¢6 mot s& héa chit dudc diung trong hé luu hod cao su nhu 1a ZnO. Acid Steraric,
S, TMTD, CBS, kD, ...

2.2 Phuong phip thue nghi¢m

Cao su, nanoclay, va cic phu gia ( theo don pha ch€) dudc tron trén mdy tron Brabender dudi
diéu kién: van tdc truc trén 30vbng/phut nhiét d tron ban ddu 12 60°C, thdi gian trdn la 6phit. Sau
ddy bdn thanh phim trén dudc dua ra xud't tim trén mdy cdn 2 truc, luu hod mau, xdc dinh tinh chit co

1y.

Bdng 2: Pon pha ché

Hoa chat % khdi Iugng Cong dung
NBR 100 Nén
Acid stearic 2 Trd xiic ti€n
Zn0O 5 Trd xiic ti€n
RD 1 Phong lao
CBS 1.0 Xic tién
TMTD 0.4 Xic ti€n
S 2.0 Luu hoa
Nanoclay Thay ddi Pon ting cudng

Céc tinh chi't dugc xdc dinh:

0 B © ©

Modul kéo , ¥ng suit khdng dit, 46 din dit: Ding tiéu chuin ASTM D412_68.

Ung suii khang xé: Ding tiéu chuin ASTM D624-54, loai méu C.

DPo d6 cing Shore A : Ding ti€u chudn ASTM D2240-68

TGA (Thermogravimemetry Analysis): Khdo sdt nhiét phan huy trén thiét bi TGA dugc st

~ dung c6 nhidn hiéu TGA209, do hing NETZSCH - bifc sdn sult.
o SEM (Scanning Elelectron Microscope)

3. KﬁTQUAvABANLUAN
3.1 Anh huéng ciia cde loai nanoclay vdi ham lugng khdc nhau dén tinh chit cd Iy ciia miu sau

Iva hod
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Ban ludn:

Khi ting ham lugng nanoclay tir 0 — 10% thi c4c tinh cht cd Ii ciing ting: gid tri M100 ting tit
66.31% dén 170.10% ; khdng dit ting t¥ 133.59% dén 463.66%; khing xé ting t¥ 31.76% dén
145.67%; do cing Shore A ting tif 9.1% dén 34.1%. Tuy nhién véi mbi loai nanoclay thi kh3 ning
ting cudng theo ham lugng 1a khdc nhau. Khodng ham lugng nanoclay don dé ting cudng céc modul
kéo cia cdc loai nanoclay 12 khdc nhau.

Piéu nay thé hién khd ning twong hgp clia nanoclay di dugc bién tinh vdi cao su Nitrile. N6
phu thube vao hoat tinh ch't hitu cd, ham lugng chat hitu cd sit dung bién tinh clay, khodng cdch cic
16p trong nanoclay.

Khi ting ham Iugng nanoclay n€u né phén tdn hodn toan dudc & kich thudc nano thi d6n lam
tang manh cdc modul cho cao su. N&u céc 16p nanoclay bi két khi lai, khéng phan tdn dudc thi gid tri
modul gidm vi khong thé hién hiéu &ng nano va khong di ham lugng ting cudng nhu chit don ting
cudng binh lhu'dng Nhung néu ti€p tuc ting ham lugng nanoclay 1én, thi & nhirng ham lugng cao,
nanoclay thé hién tinh chit timg cudng nhu loai don tang cudng, 1a ting ham lugng ddn thi ting tinh
chit co li.

Qua s8 liéu nhin thdy, loai nanoclay 128E c6 dnh hudng 15t nhat d€n tinh chit cd If ciia cao su
trong cing di€u kién gia céng vdi cdc loainanoclay khdc.

I28E c6 thanh phin hod hoc la: Montmorillonite chi€m 70 — 75%, Trimetyl stearyl amonium
chi€m 25-30% khai Iugng. Thanh phin bi€n tinh 12 amin bic 4, nén khodng céch giita cdc 16p clay 12
16n, dd phin cuc phii hdp vdi dd phin cuc cla Nitrile. Vi th& 128E cho tinh chit cd I cda sin phdm

cao su cao vugt trdi so vdi cdc loai nanoclay khdc. Cu thé gi4 tri phin trim tinh chit cia miu c6
nanoclay so véi mdu khéng c6 nanoclay nhu sau:
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Hain hitgng
Tinh day (%) 4 6 8 10
chiit
MI100 179.333 227.764 224.544 243.289
Khong ddnh gid diugre vio cao su Nitrile 0%clay ditr trudge dj eidn
M300 s
300%
Khdng diit 300.617 489.055 504.171 669.259
Khdng xé 140.4985 184.250 231426 229,450
Shore A 27.273 31518 38.636 40.909
Gidan ditt 63.043 88.201 92.174 5§4.783

Bédng 3: Khd ndng tdng cudng tinh chdt co li ciia nanoclay dén cao su
Nhu vdy c6 thé néi nanoclay ¢6 dnh hudng t6t d&n tinh chdt cd 1y cla cao su. Trong d6 loai
nanoclay I28E c6 dnh hudng t6t nhat trong cdc loai nanoclay ta thi nghiém.

3.2 Anh huéng cia cdc loai nanoclay véi ham lugng khdc nhau dé&n tinh chiu nhiét cia miu cao
su sau luu hod
o] phuong phdp khdo sdt TGA, ta chon cdc miu c6 ham lugng 128E 14 0%, 4%, 6%. Dudi diy 1a

két qui khdo sat:
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Hinh 7: Gidn d8 TGA clia m3u cao su 0% I28E Hinh 8: Gidn d6 TGA clia miu cao su 4% I28E

om orG Ao :
el v AR s e : @)| 95 | 90 | 80 | 50 Ta;
MG M, 17C... = i % IZSE .
wl s 0 401.6 | 419.8 | 436.8 | 468.3 | 458.0
i 2w, 027 4 400.9 | 417.9 | 438.2 | 472.1 | 469.5
0 6 396.3 | 412.0 | 433.8 | 472.7 | 473.9
: is Bing 4: Nhiét d6 phin huj theo thinh
v ! phan trim cdc chi't con lai clia cdc miu
o Y namze ORI .. I128E
A R S R R 020 S
Temperatura /C

Hinh 9: Gidn dd TGA clia miu cao su 6% nanoclay I28E

Nhu vy, khi him lugng nanoclay ting, thi nhiét d6 phin huy miu con 50% ciing ting, va gid tri
nhi¢t dd ma & d6 sy phan huy Ia 16n nha't (nhiét dd tai pick cia dudng vi phin nhiét) ciing ting. Di sy
ting nhiét do phin hiy nay khong thdy r5.nhung né ciing phd hdp véi 1y thuy&t nghién ciu.
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3.3 Anh chup SEM ciia 128E trong cao su chura ¢é hé lvu héa

P& khing dinh lai sy phin b8 clia nanoclay 128E trong cao su, ta ti€n hinh trén trén médy
Brabender thanh phan I28E va cao su, khong c¢6 cdc héa chit khdc. Sau d6 dem miu chup SEM dudi
cic do phéng dai phit hgp dé€ quan sdt anh dude r6. K&t qua cho ta quan sdt sy phin bd cla nanoclay
trong cao su qua dnh véi 4o phéng dai 5000, 13000, 50000 1an nhu dudi diy:

- 1akUL, XS, deg ¢

v L

Hinh 10, 11: Anh chup SEM ciia miu trdn cao su va 4% I28E & do phong dai 5.000 I4n, 10.000ldn

1l XS5, 886 B, T om BB6E 25/

Hinh12: Anh chup SEM ciia miu trn cao su v 4% I28E & do phéng dai 50.000 1dn

4. KETLUAN
Qua cdc tinh chit xem xét vé dnh hudng ciia nanoclay d&n tinh chit cao su nhu trén, ta c6 két

ludn sd bd vé dnh hudng clia nanoclay:
e V& tinh chd't co 1i: khi dua thanh phdn nanoclay vao cao su, ching déu ning cao gid tri co 1i

cho sidn phdm cao su luu héa khéng c6 don.

o V& két qua TGA: nanoclay ciing c6 4nh hudng dén d6 bén nhiét cia cao su Nitrile nhung

dnh hudng nay chua rd va khong nhiéu. .

Tix d6, ta khing dinh dugc sy phin tdn nano ciia nanoclay, k&t hp véi két qu chup SEM. Qua
ddy cho thdy hi¢u ng kich thudc nano c6 4nh hudng dén tinh chit cao su. Sy ting cudng ciia nanoclay
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v6i ti 1& nhd (dudi 10%) ma c6 sy ting cudng tinh chit ddng ké, gid tri dnh hudng ciia I28E 1a cao nhat
d8i véi cdc loai nanoclay xem xét.

THE INFLUENCE OF ORGANOCLAY ON NITRILE RUBBER'S PROPERTIES

Nguyen Huu Nieu, Nguyen Thi Le Thanh
Faculty of Materials Technology, University of Technology — VNU-HCM

ABSTRACT: Nanocomposite materials is a new research field in material sciences. Its new trend
in rubber — clay nanocomposite studying is of great interest of researchers. The main aim is studying
effects of nanoclays on properties of rubber material, Nitrile rubber in specifically. We study the effect
of some organoclays on Nitrile rubber’s properties and found that nanoclay I28E has the most
influence. It can be seen that nanoclay has effective impact on properties of Nitrile rubber.
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