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TOM TAT

Trong nghién cuu nay, ching t6i da xay dung don pha ché cao su dira trén cac logi cao
su thién nhién va cao su tong hop 1,3 butadiene va nitrile (NBR 35L) véi chdt don 1a hat nano
silica hogc titan dioxide nham san sudt cac san pham ndt cao su sir dung trong cac phan ung
tong hop hizu co. Hon hop cao su dwoc gia cong trong khuon 9p tai nhiér dg 150°C tgo tam va
luu triv trong 24h trwée khi phan tich cac tinh chat. San pham ndt cao su thu duroc thé hién
tinh bén nhiét va khang cac dung méi hizu co.

Tir khéa: cao su thién nhién, nit cao su, cao su chiu dung mdi, cao su bén nhiét.

ABSTRACT

Establishing the stopper rubber fomulation stability with thermal
and chemical resistance for organic reaction

In this research, we established the formulation of rubber compound based on
natural rubber, 1,3 butadiene and nitrile (NBR 35L) rubber with the reinforcement of
nano-silica or titan dioxide (TiO,) toward the fabrication of rubber stopper in organic
reactions. The rubber compounds were vulcanized at 150°C in a compression mold
according to their cure time to produce sheets and test pieces which were stored at room
temperature for at least 24 h before determination of properties. The rubber stoppers
compressed in mold and exhibit their stability of thermal and organic solvents..

Keywords: Natural rubber, rubber stopper, thermal rubber, chemical resistance
rubber.

1. Giéithigu

Hién nay, cac san pham cao su dic biét 1 cac san pham cao su ki thuét ngay cang
phét trién va duoc tng dung rong rai trong doi séng va khoa hoc ki thuat. Tai Viét Nam
noi chung, dic biét 1a & cac phong thi nghiém tong hop hitu co noi riéng, san pham cao
su la khong thé thiéu, nhu ndt cao su chiu nhiét va dung méi. Tuy nhién, trong nudc
chwa san xuét duoc san pham n{t cao su dap (ng cac yéu cau can cé dé s dung trong
c4c phan &ng tong hop héa hiru co ma phai nhap tir nudc ngoai véi gia thanh twong doi
cao. Viéc phdi hop wu diém cua cac loai cao su tong hop voi cao su ty nhién dang 1a
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huéng nghién ciru don gian, phii hop véi tinh hinh phét trién kinh té va khoa hoc ki thuat
& Viét Nam. Uu diém cua vat liéu nay bao gdm, lap duoc khoang tréng vé tinh chét cong
nghé ciing nhu tinh kinh té gitra cc loai cao su, chung ta c6 thé tdi wu hoa vé mit gia
thanh va tinh chét cua vat liéu st dung, tao kha ning phdi hop tinh chat ma mot loai vat
liu khd hoac khong thé dat dugc, qué trinh nghién ciu va ché tao mot san pham méi
trén co s& vat liéu cao su blend nhanh hon nhiéu so véi san pham tir vat liéu méi khac vi
n6 dugc ché tao trén co so vat ligu co san va cong nghé sén c6. [2-6]

Vit liéu cao su blend c6 kha ning tuong hop c6 tinh chét co Ii tt hon cao su
blend khong twong hop. Tir kinh nghiém trong thuc té cho thay ring, cac polyme c6
ban chat hda hoc gan gidng s& d& phdi hop véi nhau, con nhitng polyme khac nhau vé
cau tao hda hoc hodc do phan cuc s& kho tron hop véi nhau. C6 rat nhiéu phwong phép
dé ting d6 twong hop ciing nhu kha ning tron hop cia cac polyme blend khdng twong
hop nham nang cao tinh nang co li cho vat liéu cao su blend nhu dua thém chét tuong
hop vao hé cao su blend hay sir dung céac chat twong hop 1a cac copolyme nhanh hoic
khéi, cac tac nhan c6 hai nhém chic, chat hoat dong bé mat cé kha ning tuong hop tot
vé6i cac polyme thanh phan. Pua vao hé cao su blend céc peroxit hodc dwa vao hé céc
chat don hoat tinh: cac chat don phan b6 mot cach chon loc tai bé mit phan pha gitra hai
pha polyme, mirc d¢ tang kha ning tuong hop phl thudc vao twong tac giira chat don véi
cac polyme thanh phan. Néu tuong tic ndy cang manh thi mic do ting twong hop cang
cao. Ngoai ra, chiing ta c6 thé st dung phuong phap co nhiét gia cong trong cac diéu
kién nhiét do va &p suét cac polyme thanh phan xay ra qua trinh phan huy sinh ra cac géc
tw do. Khi hai gc tu do cua hai mach polyme khéc nhau két hop véi nhau tao thanh
copolyme khéi hoac ghép tai bé mat phan pha sé tang kha nang tuong hop. [1]

Trong nghién cau nay, ching t6i nghién ciu ché tao ra vat liéu cao su co kha
nang bén nhiét, chiu dung moi va gia thanh thip dé ché tao nit cao su wng dung trong
céc phan tng tong hop hiru co, nhom da tién hanh nghién ciru don pha ché cao su trén
co s& st dung cac ngudn nguyén liéu nhu cao su thién nhién, cac cao su tdng hop, cac
hoa chat hién co sin trén thj truong Viét Nam va cong nghé sin c6 ¢ phong thi nghiém
dé tién hanh san xuét thir san pham nat cao su chiu nhiét va dung méi hiru co.

2. Thuc nghiém
2.1. Vat ligu va thiét bi

Céac hoda chit nhu cao su thién nhién dugc mua tir Viét Nam, cao su BR Xxuét xt tir
Cong ti Sae Kwang Chemical Han Quéc, cao su NBR xuét xu tir LG Chemical, Han
Quéc. Chat tro xtc tién ZnO, acid stearic, DOP, chéat phong 140 RD, BHT, chit don
TiO,, chat xtc tién CBS, xUc tién TMTD va luu huynh dugc dat mua tir cac hang hoa
chét caa Malaysia va Trung Quéc. Chét don nano-silica dugce dit mua tir hang Merck.
Cac dung mbi hiru co chloroform, toluene, tetrahydrofuran, 1,4-dioxane,
dichloromethane, methanol duoc dugc dat mua tir hang Fisher.
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May cén hai truc: model: DEPOSES, Phap, machine tipe: IA 20-A, chiéu dai: 400
mm, duwong kinh truc: 150 mm, van téc quay: truc trugc 25 vong/phdt, truc sau 35
vong/phat. May ép thay luc (Viét Nam), nhiét d6 mam ép 0 — 400 °C, &p suit ép: O -
600 bar, kich thudc mam ép: 170 x 170 x 2 mm. Thiét bi do d6 bén kéo, do bén xé
(Anh), d6 chinh xéc: +/- 0.5%, khoang céach doc: 1180 mm, véan téc ngam chay: 0,001
dén 1000 mm/phat, lyc 16n nhét tai van tdc 16n nhat: 50 kN. May luu bién ké dia non
(An D), pham vi gia nhiét: 0 - 200 °C. Dung cu do do ciing shore A (USA), khoang do
d6 cing tr 0-100 Shore A, sai s6 0,1. Xac dinh duong cong luu hoa cao su, dua trén
tiéu chuan ASTM D412:2004 [10], dugc xac dinh & may luu bién ké dia nén. Phuong
phdp xac dinh d6 cang Shore A san phiam cao su, dya theo tiéu chuian ASTM
D2240:2004 [6]. Phuong phap xac dinh do bén kéo dit, dya theo tiéu chuan ASTM
D412:2004 [5]. Phuong phéap xac dinh do bén xé cua san pham cao su, dua trén tiéu
chudn ASTM D412:2004. Phuong phap xac dinh d6 khang nirt do tac dung ubn gap va
theo ddi sy phét trién vét nirt mau cao su dwa trén tiéu chuan ASTM D430:2004 [9]. B
bén méi trudng cua vat lidu, duoc danh gia theo tiéu chuan ASTM D297: 2004 [7]. Po
do truong trong dung moi dua trén TCVN 2752 : 2008. [11]

2.2. Thiétldp don pha ché

San pham ndt cao su phai khang dugc cac loai dung méi nhu toluene, chloroform,
THF & nhiét d6 soi cia dung mdi & trong gidi han cho phép, san pham nat khong bi xé
rach hay rét mau nho cao su vao binh dang phan tng tong hop héa hitu co. Do d6, nén
ding cao su thién nhién két hop véi cao su tong hop. Cao su thién nhién dugc sir dung
tir rt 1au, ndi bat véi céc tinh chét co I nhu bén kéo, xé va chiu moi tét. Trong cac loai
cao su thién nhién hién c6 trén thi treong ta chon SVR 3L vi cao su SVR 3L mau sic
tuoi, it tap chét, d6 déo khoang 50 d6 mooney, cé tinh ning co hoc cao, khéng doc,
song lai kém bén méi truong, bén bic xa, dung mdi nén kha ning wng dung cua vat
liéu nay trong ki thuat bi han ché. Vi vay, dé mé rong kha nang @ng dung, ngudi ta
thuong bién tinh véi mot s loai cao su tong hop khac dé tao vat liéu cao su blend c6
tinh niang mong mudn. Do dic diém cau tao, cao su thién nhién cé thé phéi tron tét voi
cac loai cao su nhu cao su butadien, cao su butil... trén may can luyén ho hoac luyén
kin tdy theo loai cao su. Mat khac cao su thién nhién c6 kha nang phdi tron tét véi cac
loai chat don ciing nhu cac loai phu gia s dung trong cong nghé cao su. Cao su
butadien ¢6 ciu trac khong gian kha diéu hoa, c6 thé luu hoa bang luu huynh phdi hop
VGi c4c loai xUc tién luu hoa théng thuong. Xdc tién luu hoa nhom thiazol, sunfenamit
lam tang tdc do luu hoa tao san phém c6 do bén co dong cao. Xdc tién luu hoa nhom
guanidin c6 tac dung ma rong dai luu hoa t6i wu va han ché duogc hién twong tu luu
trong qua trinh gia cong san pham. Cao su butadien c6 d6 bén kéo dut khé cao (khoang
18-20 MPa), d6 cimg tuwong d6i, kha ning chdng mai mon, chdng truot cao, khang
dung mdi & muc trung binh [7]. Cao su nitrile (NBR) la loai cao su khang dau duoc
dung rong rdi nhat. N6 c6 gia thap, d& gia cong, c6 nhiéu dang khac nhau, c6 d6 bén
cao, chiu nhiét twong ddi (t6i 125°C) nén phi hop véi rat nhiéu tng dung. Vé mit hoa
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hoc, nitrile 1a copolymer cua butadiene va acrylonitrile. Lugng acrylonitrile quyét
dinh mac khang dau, mic acrylonitrile cang nhiéu, tinh khang dau caa han hop
cang cao va nguoC lai. Tuy nhién, khi ting mic acrylonitrile dé cai thién tinh khang
dau, tinh uén déo ¢ nhiét do6 thap giam sut. Cao su nitrile thwong mai c6 mic
acrylonitrile tir 18% t&i 50%, loai thuong duoc s dung la 41% [7]. Nut cao su su
dung c6 d6 cung khoang 45-50 Shore A nén ¢ day ta sir dung NBR thuong mai 35L
(ham lugng Nitril khoang 35%).

Cin cr vao tinh nang sir dung, cac ydu cau ki thuat cia n(t cao su trén ching toi
thiét Iap don pha ché thé hién & Bang 1.

Bdng 1. Thanh phan hén hep cao su can luyén
cho don pha ché nit cao su chiu dung méi va nhiét

THANH PHAN PHR

HOA CHAT
(% theo ti 1€ cta cao su)

Cao su SVR 3L 50
Cao su 1,3 butadien 20
Cao su NBR 30
Zn0O
Acid stearic
Phong lao DPAA
Phong 1do BHT 2
Chét don TiO, hoic Nano-Silica 15
Chat hoa déo DOP 10
Chat xuc tién CBS 1,5
Chat xuc tién TMTD 0,8
Luu huynh 1,2
Bot mau vo co 2
Téng thuc té 140,5 gam

3. Kétquavaban luin
3.1 Quatrinh lwu héa
Thoi gian Iuu hoa cia cao su dugce xac dinh boi may Rhéometer, nhu Hinh 1.
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Hinh 1. Puwong cong leu héa cao su cho 2 don pha ché sir dung Nano-Silica va TiO,
Trong gian do luu héa cao su, nhan thiy ring don pha ché s dung Nano-silica
nhu 1a chat d@r) 0 thoi gian luu hoa toi uu tai Tgq 12 4,3 phtit va don pha ché su dung
TiO, nhu 1a chat don c6 thoi gian luu héa toi wu tai Ty 12 6,7 phut.
3.2. Ngogi quan san phdm va tinh chét co'li
San pham nut cao su dugc ép gla cong trong khuon thép ¢ bé mat quan lang dep,
khong bi khuyét tat san pham, san pham dién day khuén va dung theo kich thudc thiét

ké. Hinh 2 trinh bay vé thong sé ki thuat va san pham thuc té cua ndt cao su sau khi
hoan thién.

Hinh 2. Thong sé ki thudt ciza ndt cao su (A), san pham nit cao su thanh pham (B),
Thuc nghiém si dung nuat cao su trong binh phan #ng thi nghi¢m
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Khao st anh huong cia hai loai chat don khac nhau nhung cting ham luong dén
céc tinh chat co 1 thong dung cua vat liéu. Mau vit liéu tao thanh dugc do mét s6 tinh
chat co i trong cung mot diéu kién. Nhitng két qua thu duoc thé hién trong Bang 2
dudi day. Nhan thay rang, don NCS.15T ¢ d6 bén kéo dut cao hon don NCS.15S khi
chwa 140 hoa, nhung khi chiu 140 héa 70°C trong 72 gio thi don NCS.15T bi |40 héa
nhiéu hon. Do bién dang dai khi dit, d6 cing Shore A, do bién dang dai sau khi kéo,
d6 bén xé rach va khéi lwong riéng cua hai don nay gan twong duong nhau.

Bdng 2. Két qud tinh chdt co' i ciia cdc don pha ché cao su

Pon

v Phuong Piéu kién Pon pha ché < Pon vi
Chi tiéu . > T pha che :
phap thw thir NCS.15T NCS.155 do
‘ ASTM Chua 180 hoa 11,528 8,225
Do bén kéo dut | D412:2004 Ldo hdéa o MPa
Die C 70°C  trong 8,398 7,064
72 gio
— dang ASTM Chua 130 hoa 527,559 539,736
Y C . —~ - - 0,
dai khi dat D41(2:'2°°4 Lio héa o %
Die 70°C  trong 464,520 458,563
72 gio
Chua 130 hoa 46 47
Do cung 32;4“8_2004 Ldo hdéa o Shore A
' 70°C  trong 48 50
72 gio
n A .| ASTM
Bo ben tal | 51159004 | Chua 150 héa 0,999 1,131 MPa
100% dan dai .
Die C
D6 bén  tai | oM
300% dan dai D_412:2004 Chua 130 hoa 2,421 2,682 MPa
Die C
Do bién dang | ASTM
du sau kéo dut | D412:2004 Chua 130 hoa 5 5 %
(sau 3 phat) Die C
A LA U Lk ASTM -
Do bén xé rach D624:2004 Chua 180 hoa 30,54 28,34 kN/m
Khéi  luong | ASTM .y 3
riéng D297:2004 Chua 180 hoa 1,07 1,05 g/cm
Thoi gian luu | ASTM .
h6a téi wu Tey | D2084:2001 6,7 4.3 Phut
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Hinh 3 va 4 trinh bay gian do kéo dut cua 2 don pha ché cao su sau khi luu hoa.
Nhan thiy ring d6 bén kéo dut cua don pha ché NCS.15S t6t hon don pha ché
NCS.15T, diéu nay c6 thé dugc giai thich rang chat don nano-silica c6 kha ning phan
tan tot hon trong chit nén cao su vi vdy tang hiéu qua co tinh cuia san pham.
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Hinh 4. D6 bén kéo don NCS.15S

Bén canh d6, viéc khao sat do bén udn gap va toc do phat trién vét nut 1a mot
thdng s6 co tinh quan trong trong san pham cao su, Vi vay chung toi danh gia s6 luong
vét nit voi mau khong cit dua trén tiéu chuan ASTM-D430:2004. Nhan thay rang, sb
lwong vét nut va toe do phat trién vét nut thi don NCS.15S cho két qua do khang nut
t6t hon don NCS.15T. Pon NCS.15S s6 lugng vét niat xuat hién 1 vét ¢ 15.000 chu ki
udn gap, con NCS.15T xuét hién 1 vét nat & 6000 chu ki, nhu trinh bay trong Hinh 5.
Theo ddi su phat trién vét nut véi mau duoc cat bai dao cat tiéu chuan theo tiéu chuan
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ASTM - D813:2004. Dya vao két qua ta nhan thay toc do phat trién vét nat don
NCS.15T nhanh hon (tr 1,89mm [én 4,7mm) don NCS.15S (tr 2mm I|én 3,79mm)
duoc trinh bay Hinh 6.

DPanh gia so6 lwong vét nit
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Hinh 5. Ddnh gid sé heong vét nizt don NCS.15T va NCS.15S
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Chu ki uén gz‘ip
Hinh 6. Téc dg phat trién vét nizt don NCS.15T va NCS.15S

3.3. Danh gia dp trwong trong dung moi
3.3.1. D¢ truong trong dung maoi toluene nhiét do sOi

Tir két qua thuc nghiém trén ta nhan thay rang, khi ngam vat liéu trong toluene &
nhiét do 110°C d6 truong vat liéu tang rat nhanh trong khoang 4 gi¢ dau, sau dé toc do
trrong giam dan, gan nhu dat can bang sau 48 gio. Pon NCS.15S c6 d6 truong it hon
don NCS.15T. B¢ truong hai don pha ché NCS.15T va NCS.15S khéac biét nhau khong
nhiéu. Mau thir cia hai don khong bi tach hay v& trong qua trinh do. Dung dich toluen
thi chuyén tir trong suot khdng mau sang mau vang nhat tang dan theo thoi gian do,
nhung khong c6 can. Hinh 7 thé hién gian d6 vé d¢ truong trong dung moi toluene &
nhiét do phong.
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Hinh 7. Bg truwong NCS.15T va NCS15S trong toluene nhiét dp 110°C

3.3.2. D¢ truong trong dung méi chloroform nhiét do soOi

Tir két qua do ta nhan thay rang, khi ngam vat liéu trong chloroform & nhiét do
65°C, do truong vt liéu tang rat nhanh trong khoang 4 gio dau, sau dé toc do truong
giam dan, gan nhu dat can biang sau 48 gid. Pon NCS.15S ¢6 d6 truong it hon nhiéu
(khoang 50%) don NCS.15T. ¢ trurong hai don pha ché NCS.15T va NCS.15S khac
biét nhau kha nhiéu. Mau thir caa hai don khong bi tach hay v& trong qué trinh do.
Dung dich chloroform gir nguyén trong suét khéng mau, ching to khong cé thanh
phan tap chat hoa 1an trong dung dich. Két qua d6 trwong cua nit cao su trong dung
moi chloroform dugc trinh bay trong Hinh 8.

1200 - 10783 121 1093.7 1090.5
%625 __—wa— & —= —=n
— 1000 | ———"_—,_
=\=
~ 800
2 ) 562.4 563.7
S 600 - 518.4 552.6 562. 563.7
= 390.3
< 400 - —#-D¢ treong NCS.15T
—_
200 - Do truong NCS.15S
0
0 W T T T T 1
0 2 4 6 24 48

Thai gian (gio)

Hinh 8. B¢ truong NCS.15T va NCS15S trong chloroform nhiét do 65°C

64



TAP CHi KHOA HOC PHSP TPHCM Nguyén Thi Minh Nguyét va tgk

3.3.3. D¢ truong trong dung méi tetrahydrofurane nhiét dé sOi

Tir két qua do ta nhan thay rang, khi ngam vat liéu trong tetrahydrofurane & nhiét
d6 68°C d6 trwong vat liéu tang rat nhanh trong khoang 4 gio dau, sau d6 toc d6 truong
giam dan, gan nhu dat can bang sau 48 gid. Pon NCS.15S ¢6 d6 truong it hon nhiéu
(khoing 40%) don NCS.15T. D truong hai don pha ché NCS.15T va NCS.155 khac
biét nhau kha nhiéu. Mau thir cua hai don khong bi tach hay v trong qué trinh do. Két
qua do truong cua nat cao su trong dung mdi tetrahydrofurane dugc trinh bay trong
Hinh 9.

400 369.5 376.2 373.5 360.3

350 316.9 ,r " B
§ " /}l )31.8 - 2444
s 250 f S kgt 217.4
£ 200 - / 171.4
= 150 /
= 100 / —8-Dj truong NCS.15T

50 0// Do trrong NCS.15S

0 o :
0 2 6 24 48

4 6
Thet gian (gio)
Hinh 9. D4 truwong NCS.15T va NCS15S trong tetrahydrofurane tai nhiés dé 68°C

4.  Kétluan

Hai don pha ché déu thoa mén cac tinh chat co li thong dung, mic di don
NCS.15S ¢ d6 bén kéo va do bén xé hoi thap hon so v6i don NCS.15T. Po udn gip
don NCS.15S, kha ning khang vét nirt va tbc do phét trién vét nut tt hon so véi don
NCS.15T. Néu xét vé céc tinh cht co Ii thdng dung thi hai don pha ché déu thoa yéu
cau ki thuat nit cao su can, nhung phai chon don tét nhat ta nén chon don NCS.15T.
Duya vao duong cong luu hoa ta nhan thay don NCS.15S c¢6 tde d6 luu héa t6i uu Te
ngén hon, tbc d6 luu hoa (CR) nhanh hon va hiéu tng mam luu héa tét hon cho thay
kha ning chiu nhiét tt hon don NCS.15T. Dua vao thi nghiém danh gia d6 bén moi
truong, ta nhan thay don NCS.15S c6 hé s6 gia hoa theo do bén kéo dirt va theo do gian
dai khi dtt déu I6n hon 0,85, tot hon so v6i don NCS.15T. Biéu nay phi hop véi céch
dwa vao duong cong luu hoa dé danh gia d6 bén nhiét cia hai don pha ché trén. Vi vay
viéc sir dung cong thtrc cho viéc ché tao n(t cao su chiu nhiét va dung mdi ta nén chon
don NCS.15S.
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