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TOM TAT

Cao su blend CSTN/NBR/CSE-50 di dugc ché tao thanh cong bang cac phuong phép
khac nhau. Céc dic tinh co Iy ciia cac hé vat lidu da dugc khao sat. Két qua dat duoc cho thiy
quy trinh hdn luyén ché tao cao su anh hudng t&i su twong tac vt 1y giita cac pha nguyén lidu,
dan t6i sy khac nhau vé gia tri mé men cuc dai va tong ning lugng tron hop. Hon nita, phuong
phap ché tao khac nhau dan t6i sy khac nhau vé céc tinh chat nhu d6 bén kéo va do truong cua
hé vat liéu cao su. Viéc sur dung cac phuong phap ché tao khac nhau dem lai cac tinh chit m&i
cho céc hé vat liéu cao su tong hop, qua d6 cho phép tinh da dang trong tmg dung thuc té cia
vat liéu cao su blend.

Tur khéa: Cao su, blend, nitril, cao su thién nhién, epoxy hoa.

1. MO PAU

Cao su nhién nhién (CSTN) 1a mot trong nhitng san pham kinh té quan trong ciia Viét
Nam, nhung lugng CSTN thu hoach duogc lai chu yéu 14 xuat khau tho vi cong nghiép ché bién
cao su trong nudc con nhiéu han ché. Mic di CSTN can bang rat tot cic tinh chét vét 1y nhu
d6 bén co hoc, bén méi va gidm rung, nhung da sb ung dung cua CSTN bi gidi han do tinh on
dinh thép ddi vé6i nhiét, khi oxY, anh sdng va c6 kha nang hoa tan cao trong da sb cac loai dung
moi wa nude va ky nude. Ngudi ta di ding cac bién phap bién tinh hoa hoc CSTN nham mo
rong kha nang, pham vi tng dung va ning cao gia tri st dung ctia cic san pham cao su thién
nhién. Trong s6 d6, bién doi hoa hoc thanh cong nhit 1a epoxy hoa cao su nhién nhién, bfmg
cach gan nguyén tir oxy vao lién két C=C. Cao su nhién nhién epoxy hoa (CSE) c6 tinh chat
khang dau, chéng tham khi va dic tinh giam rung twong tw nhu mét s6 loai cao su dic biét. Vi
du CSE-50, CSE c6 chita 50% mol nhém epoxy, c6 tinh khang dau cé thé so sanh vdi cao su
nitril v6i ham luong nitril trung binh va tinh chat chéng thim khi twong ty nhu cao su butyl.
Ung dung ctia CSE 14 céc san pham cao su k¥ thuét, gioang phét chiu dau, ta 1ong 16p xe. CSE
c6 tinh chit két dinh tbt va co thé tron hop véi céac vat liéu polyme khac dé tao ra hé vat liéu
CSTN blend v6i nhitng tinh nang vuot troi [1 -4].

Cao su nitrile hay cao su NBR, tén goc nitrile-butadiene rubber, hay cao su tong hop
chiu dau, duoc san Xuat tir mot chat ddng déng cua acrylonitrile va butadien. Dung trong 6ng
dan nhién liéu, san xut cac loai giodng, truc cao su va cac san pham khéac ma tinh chiu dau la
yéu cau can thiét dbi voi vat liéu. Ngoai kha niang khang dau, dau mé va hydrocarbon thom,
NBR con c6 kha ning chéng dau thuc vat va nhiéu loai axit. N6 ciing c¢6 tinh kéo gian tdt,
ciing nhu kha nang dan hoi ddi véi luc cang va lyc nén [5-6].

Thuyec té & nudc ta, van dé nghién ciru cao su blend méi chi dwgc quan tim tir dau nhiing
nam 90 cia thé ky trude, nhung linh vuc nay dang c6 co hoi phat trién. Theo cac chuyén gia
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trong nganh, viéc phat trién nghién ciru ché tao va ing dung cao su blend 1a nhim vao muc
tiéu san xuit cac san phflrn cao su ky thuat tu loai vt li¢u nay trén co s6 st dung CSTN
theo hudng cai thién cac tinh nang co 1y, k¥ thuat cta vat liéu va ap dung cong nghé ché tao
cac san pham cao su k¥ thuat véi gia thanh hop 1y dé mé rong pham vi img dung nguén CSTN
san co trong nude [7-12].

Trong nghién ctru ndy, cac phuong phap ché tao CSTN khac nhau duoc st dung dé tong
hop hé cao su blend CSTN/NBR/CSE-50. Céc tinh chét co Iy ctia cac hé vt liéu cao su blend
cling dugc khao sat va danh gia.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

CSTN loai SVR 3L (Céng ty TNHH MTV Cao su Phii Riéng - Binh Phudc - Viét Nam);
NBR loai KNB 35L v6i ham lugng nhém acrylonitril 34% (hing Kumho - Han Qudc);
CSE-50 (Vién Khoa hoc va Coéng nghé Quén su - Bd Quédc phong, Viét Nam) 14 loai cao su
c6 tinh chit khang dau, chdng tham khi va dic tinh giam rung twong tu nhu mét sb loai cao su
didc biét. Cac chit don, hoa chat phu gia va dung moi can thiét. Dau nhon dong co loai SAE
30 cua hing Caltex Delo Silver voi thanh phan 87% dau gdc, chit tiy rira 2%, chét phan tan
khéng tro 5%, kém diankyl dithiophotphat 2%, phu gia chong oxy hoa va chdng mai mon 1%,
chét bién tinh ma sat 2%, chét ha diém dong dac 1%, chét e ché tao bot 5 ppm.

2.2. Phuong phap thuc nghiém
Vit liéu cao su blend CSTN/NBR/CSE-50 v¢6i thanh phan dwgc mé ta trong Bang 1 va
duogc nghién ctru ché tao theo 3 quy trinh khac nhau (Hinh 1, 2 va 3). Cac may can, ép, cat

mau, tron duoc st dung dé ché tao vat liéu cao su blend.

Bang 1. Pon pha ché tao cao su blend CSTN/NBR/CSE-50

STT Ho4 chat Phan khéi luong | STT Ho4 chét Phan khéi lwong
1 CSTN 80 6 Phong 1do RD 1
2 NBR 20 7 TMTD 0,8
3 CSE-50 3 8 DM 1,2
4 Axit stearic 2 9 Luu huynh 2,5
5 Ke&m oxit 5

135




Tan Van Hau

Cao su thién nhién Cao su nitril
CSTN NBR
| |
v
Hdn hop CSE + hoa chét
CSTN + NBR
I |
v
Luu huynh Hbn hop
TMTD.DM CSTN + NBR + CSE + hoa chét
I I
Bén thanh phim
- r —»
Ep luu hoa v
San phdm

Cao su luu hda

Hinh 1. So d6 khéi ché tao mau blend CSTN/NBR/CSE-50 theo quy trinh 1.

Cao su nitril Caosu
NBR CSE
| , |
Hén hop CSTN + hoéa
NBR + CSE chat
i |
v
Luu huynh x
Hon hop
TMTD.DM NBR + CSE + CSTN + hoa chit
T |
v
Bén thanh phim
Ep luu hoa s 4
San pham
Cao su luu héa

Hinh 2. So db khéi ché tao mau blend CSTN/NBR/CSE-50 theo quy trinh 2.
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Cao su thién nhién Cao su CSE
CSTN
| |
v
Hén hop NBR + héa
CSTN + CSE chat
I [
v
Luu huynh Hdn hop )
TMTD.DM CSTN + CSE + NBR + hoa chat
[ |
v
Ban thanh phim
Ep luu hoa >
v
San phdm
Cao su luu hoa

Hinh 3. So d6 khéi ché tao mau blend (CSTN/NBR)/CSE-50 theo quy trinh 3
2.3. Phwong phap xac dinh tinh chit, cAu tric cao su blend
2.3.1. Phuwong phap xdc dinh do dan dai khi diet cua cao su

D0 dan dai khi durt 1a do dan khi kéo trén chiéu dai thir tai diém dit. Céc tiéu chuan vé
mau do va phép do giong nhu phuong phap xac dinh d6 bén kéo dirt (theo TCVN 4509 : 2006)
trén may do co ly van ndng INSTRON 5582 100kN (M¥).

Do dan dai khi dat (Ep) dugc tinh theo cong thirc sau:
L=l

l
By = ==X 100%

Trong do:

lo1a d6 dai giita hai diém duoc danh dau trén mau trude khi kéo (mm)
114 chiéu dai giita hai diém dénh dau trén mau ngay khi dit (mm)
Két qua dugc tinh trung binh tir 5 mau do.

2.3.2. Phuong phap xdc dinh do truong ciua cao su trong dung moi

Do truong cua cao su blend trong mot s6 méi truong dau nhon duge thuc hién theo tiéu
chuan TCVN 2752 : 2008 hodc theo tiéu chuan ISO 1817 - 2005. Nguyén tac cua phuong phap
la xac dinh sy thay d01 vé khodi lugng, thay dbi vé thé tich hoic _thay do6i vé cac kich thudc,
dién tich bé mit cia mau cao su blend trude va sau khi ngdm méu thir trong cac mdi truong
dau nhon.

Phan trim thay d6i khoi lugng Am (%) cta cao su blend dugc tinh theo cong thirc:
(m1 — mo)
m

Am = 100
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Trong do:
ma: Khéi lvong mau sau khi ngam (g)
mo: Khéi lvong mau trude khi ngam (g)

3. KET QUA VA THAO LUAN
3.1. Anh hudng qua trinh hdn luyén ché tao cao su blend CSTN/NBR/CSE-50

Dé nghién ciru anh hudng cua phuong phap ché tao dén tinh cht cua vat liéu, di tién
hanh ché tao mau cao su blend v&i ty 18 CSTN/NBR/CSE 50 béng 3 phuong phdp theo cac
quy trinh 1, 2 va 3. Cac qua trinh ché tao mau dugc ghi lai bang phin mém Brabender mixer
program ctia méy tron kin Brabender. M6 men xoén ciia cc qua trinh tron cac mau dugc thé
hién trén do thi (Hinh 4). Ning luong trén hop va md men xoan cuc dai ciing da dugc phan
mém chuyén dung tinh toan cho cac gia tri duoc thé hién trong Bang 2.

Bang 2. Ning lugng va md men xoan cyc dai trong qué trinh hdn luyén cao su blend

Phuong phap ché tao Ning lugng kNm/kg | M men xoén (Nm)
Phuong phap 1 678,4 445
Phuwong phap 2 892,6 54,9
Phwong phap 3 528,0 36,2

Bang 2 cho thdy md men cuc dai va tong ning luong tron hop cua qué trinh hdn luyén
theo cac quy trinh hon luyén c6 su khac biét twong d6i 1on. Khi ché tao theo phuong phéap 2
mo men cuc dai 1a 54,9 Nm va mau ¢ phuong phap 3 1a 36,2 Nm chénh 1éch mé men cuc dai
giita cac quy trinh 1én téi khoang 34%. Sy khac biét nay cho thay rang khi thay ddi quy trinh
hdn luyén twong tac vat 1y giita cdc pha cao su ciing thay ddi theo.

Phuong phép 2

M8 men {N.m)

T T T T T T T T T T
2 3 4 S 6

Théi gian (phiit)

Hinh 4. M6 men xoén qué trinh hdn luyén hén hop cao su blend CSTN/NBR/CSE-50
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3.2. Anh hudng ciia phwong phap ché tao dén tinh chit co hoc ciia cao su blend

20 -

—o— FPhutsng phap 1
—o— Phuing phip 21
16 | —4— Phung phip 3|

13 o

N o~
1 !

g swit (MPa)
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Bién dang (%)

Hinh 5. Pudng cong tmg suit — dd dan dai ctia cao sublend CSTN/NBR/CSE-50

Két qua do do bén kéo dut ciia cac mau ché tao theo ba quy trinh duoc mo ta trén
Hinh 5. Co6 thé nhan thdy: mau ché tao theo phuong phép 1 ¢6 do bén kéo tbt nhét, sau dé 1a
dén miu ché tao theo phuong phap 3, va kem nhat 1a mau ché tao theo phuong phap 2. Con
d6 bén xé cua mau che tao theo phuong phap 3 1a tot nhit, sau d6 dén mau ché tao theo phuong
phap 1, tiép dén 1a mau cua phwong phap 2.

3.3. Anh hudng cia phwong phap ché tao dén d¢ trwong ciia cao su blend CSTN/NBR/
CSE-50 trong dau nhon

Do truong trong ddu nhon cua cao su blend CSTN/NBR/CSES50 duoc thé hién trong
Hinh 6, v&i thoi gian 120; 240; 480 va 720 giod. Két qua cho thiy, do trrong ciia cac mau cao
su blend ting nhanh & giai doan dau khoang tir 120 dén 480 gid va ting cham tir khoang 480
dén 720 gio. O thoi diém 720 gio duge xem 14 cac mau cao su di truong bao hoa.

Nhu vay, céc cao su blend dugc ché tao theo céac phuong phap khac nhau thi c6 d6 truong
trong dau nhon ciing khac nhau. Cuy thé tir 46 thi (Hinh 6), nhan thay d6 truong ctia mau dugc
ché tao theo phuong phap 3 1a thép hon ca 55,12%, cao nhat 1a d6 truong cua mau ché tao theo
phuong phap 1 dat 75,26%. Nhu vay, khi ché tao cao su blend bang cic phuong phap khac
nhau ciing dem lai kha nang chiu diu khac nhau.

20
5
0

55

—&— Fhutimg phip 1
—i— FPlntcng phip 2
—#—Fhitcng phip 3

1|::|:| 2|:I||:| 3|::|:| ll:lll:l Sl::l:l El:lll:l 'I'I::I:I 3|:I||:|
Thid gian (git)
Hinh 6. P9 truong ctia miu cao sublend CSTN/NBR/CSE-50 trong dau nhon
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4. KET LUAN

Céc hé vat lidu cao su blend CSTN/NBR/CSE-50 d dugc ché tao bang cac quy trinh
phéi tron, tong hop khac nhau. Cac danh gia cho thiy yéu té cong nghé c6 anh huong 1on dén
tinh chit co 1y ctia hé cao su blend ché tao, qua d6 mang lai cac gié tri da dang trong tmg dung.
Mot sb két qua cu thé nhu sau:

Mau ché tao theo phuong phap 1 ¢6 d6 bén kéo tét nhit, sau d6 1a dén méu ché tao theo
phuong phap 3 va kém nhat 1a mau ché tao theo phuong phap 2.

Mau 1 c6 tinh chit co hoc cua blend dat gia tri cuc dai khi ham lugng CSE-50 dat 5 PKL,
tai d6 do bén kéo dut cua cao su blend dat 18,6 MPa.

Do truong trong ddu nhon caa cao su blend CSTN/NBR/CSES50 duoc thé hién trong
Hinh 6, v&i thoi gian 120; 240; 480 va 720 gio. Két qua cho thy, d6 truong clia cic mau cao
su blend ting nhanh & giai doan dau khoang tir 120 dén 480 gid va ting cham tir khoang 480
dén 720 gio. O thoi diém 720 gio duge xem 14 cac mau cao su di truong bdo hoa.

Céc cao su blend ché tao theo cac phuwong phap khac nhau thi c6 do truong trong dau
nhon ciing khac nhau. Do trrong cao nhét dat 75,26% cho mau ché tao v6i phuwong phép 1.
Vi ham Iuwgng SPKL CSE-50 da tao nén hé blend CSTN/NBR/CSE-50 v¢i tinh chét co hoc
va kha nang chiu dau tot cua vt liéu.
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ABSTRACT

EVALUATION OF PHYSICAL-MECHANICAL PROPERTIES
OF BLEND RUBBER CSTN/NBR/CSE-50

Tan Van Hau
Ho Chi Minh City University of Food Industry
Email: hautv@hufi.edu.vn

Rubber blend CSTN/NBR/CSE-50 has been successfully manufactured by various
methods. The physical-mechanical properties of the synthetic systems were investigated. The
results show that the rubber-mixing blending process affects the physical interaction between
the starting material phases, resulting in differences in maximum torque value and mixing
energy. Moreover, different fabrication methods lead to differences in properties such as
tensile strength, tear strength, and swell of rubber material systems. The use of different
fabrication methods gives new properties to the synthetic rubber material systems, thereby
allowing for a variety of practical applications of the blend rubber materials.

Keywords: Blended rubbers, NBR, natural rubber, epoxydized natural rubber.
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