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SUMMARY

Thanks to the structure properties, liquid natural rubber (LNR) was used by several authors
as compatibilizer for polymer blends based on the natural rubber. This paper gave an overview
about the influence of the compatibilizer THI — LNR with the end OH-groups on the morphology
and properties of the research blend systems. The research results showed that THI with the
molecular weight of 8.500 had the best compatible effect for the blends NR/PE, NR/SBR and
NR/NBR. This compatibilizer TH1 was good for the blends the components of which had the little
polarity difference like NR/SBR. The phase morphology showed a good component dispersion.
The mechanical and technical properties of the polymer blends were significantly improved by

using this compatibilizer.

- MG DAU

Do dic diém cdu tao phan tir giong cao su
thién nhién (NR), do dai mach ngén lai, c6 thé
gan nhém chiic & cudi mach nén cao su thién
nhién 1ong (LNR) da dugc nhiéu tdc gia trong
va ngoai nudc st dung lam chat twong hgp cho
cac blend trén co s& NR v6i mot s6 nhua nhiét
déo ciing nhu mot s6 cao su téng hop [1 - 3].
Céc phan tt cao su thién nhién 16ng nhu cau n6i
gilta pha nén véi pha phan tan [4, 5] da lam ting
tuong tdc trén bé mat phan chia pha, tao diéu
kién cho cac pha phan tin vao nhau tot hon va
nhu vay cai thién cic tinh nang co 1y, k¥ thuat
cta vat liéu blend. Cong trinh nay trinh bay mot
sO két qua nghién citu vai tro trg tuong hgp cua
TH1 (duoc ché tao tir NR cit mach ¢6 nhém OH
& cudi mach) d6i v6i mot s6 blend trén co so
NR v6i polyetilen ty trong thidp (PE), cao su

nitril buatdien (NBR) va cao su stiren butadien
(SBR).

II - VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién citu

D¢ tién hanh nghién citu, can cit yéu cau vé
céc tinh nang k¥ thuat va gia thanh, da chon don
pha ché& cho vat liéu nghién cttu gom céc thanh
phan co ban sau:

- Cao su thién nhién SVR-3L cua cong ty
Cao su Viét Trung (Quang Binh), cao su nitril-
butadien c6 ky hieu KOSYN-KNB35L cta Han
Qudc, polyetilen ty trong thdp cua hang LG
Chemical Ltd, Han Qudc, cao su stiren-butadien
st dung loai Nipol SBR 1502 ctia Nhat Ban.

- Cac chit phong lao, xic tién, chat luu hoa,
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chat don gia cudng... 1a cdc san pham cta Trung
Quoc, Indonesia va Han Qudc c6 san trén thi
truong. Chat twong hop dugc ché tao tir NR cit
mach ¢6 nhém hydroxyl & cu6i mach (TH1) -
san phdm tu ché€ tao tai Vién Héa hoc, Vién
Khoa hoc va Cong nghé Viét Nam.

2. Phuong phap nghién citu

Trén co s& don pha ché co ban tir cic thanh
phan trén, hon hop vat liéu dugc can tron trén
may can (hoac hé thong tron kin Haake PolyLab
System Rheomix ctia hang Haake CHLB Diic)
va tao mau trén mdy ép thi nghiém cla hang
TOYOSEIKI (Nhat Ban). Dua vao cac két qua
nghién ctu da thu duoc & [6], ching to6i chon ra
ty 1&¢ NR/cao su tong hop (hoic PE) 1a 80/20.
Trén co s& d6 cho thém chéat twong hop THI1 cé
khoi luong phan tir (KLPT) khac nhau (KLPT
cta THI dugc x4c dinh biang phuong phap sic
ky gel tham qua-GPC thuc hién trén may Waters
515 TUMP ctia My) vao t6 hop trén.

Nghién ctiu tinh chit co 1y cta vat liéu theo
tieu chudn Viét Nam. Nghién ctu anh huéng
clia qua trinh bién tinh t6i cau tric hinh thai cta
vat liéu dugc thuc hién bang kinh hién vi dién tir
quét JSM-5300 cua hang JEOL (Nhat Ban). Kha
ning 6n dinh nhiét cta vat liéu dugc nghién cttu

bang phuong phap phan tich nhiét trong lugng
trén may TGA-TAS50 ciua hang SHIMADZU-
Nhat Ban. Nhiing két qua khao sat anh hudng
khoi luong phan tlr chat tuong hop TH1 t6i cdu
trdc, tinh chat cua vat liéu dugc trinh bay trong
cac muc dudi day.

11 - KET QUA VA THAO LUAN

1. Anh hudng cta khéi luong phan tir chat
tuong hop dén tinh chat co ly cua cac hé
blend trén co s6 cao su thién nhién

Khéi lugng phan tix ctia chét tuong hgp ¢6 anh
hudng rit 16n dén tdc dung cla nd trong cac hé
blend. Tuy thudc céu tric va dac tinh cha céac
polyme thanh phan, chét twong hop s& ¢6 tic dung
tot nhat véi mot khéi luong phan tir va ham lugng
nhat dinh. Trong hé blend trén co s NR/NBR véi
ham lugng 1% chat tuong hop THI thi khéi luong
phan tir 8.500 1a phtt hop hon ca (cho két qua tot
nhat) [6]. D€ ddnh gia tac dung clia chat tuong hop
trén t6i hé blend NR/PE va NR/SBR, chung toi tiép
tuc khao sat anh hudng khoi lugng phan tir cia TH1
6 cung ham luogng sir dung 1a 1% téi tinh chat co ly
cua vat liéu. Nhiing két qua nghién ctu thu dugc
trinh bay trong cac bang 1 va 2.

Bdng 1: Anh hudng ctia KLPT chat tuong hop THI t6i tinh chat co 1y ctia blend NR/PE

Cht twong Tinh chat co 1y cua blend
Blend hop Do bén kéo bogiandai | Do m3éi mon (V), Do cing,
(o,), MPa (e), % cm’/1,61 km Shore A
NR/PE-0 - 21,7 548 0,99 55
NR/PE-1 THI1-1 22,4 563 0,96 56
NR/PE-2 THI1-2 23,2 567 0,96 56
NR/PE-3 TH1-3 23,6 602 0,95 57
NR/PE-4 TH1-4 23,4 585 0,96 56
NR/PE-5 THI1-5 22,7 565 0,97 56

Ghi chii: NR/PE-0: hé blend NR véi PE khong c6 chat twong hgp
TH1-1 c6 khoi lugng phan tir 1a 5.100, TH1-2 c¢6 kh6i lugng phan tir 14 6.200, TH1-3 ¢6 khéi luong
phan tir 12 8.500, TH1-4 c6 khoi lugng phan tir 1a 18.300 va TH1-5 ¢6 khoi lugng phan tir 1a 22.700

Tu bang 1 va 2 cho thdy, TH1-3 c6 hiéu tng
tuong hop tot nhat trong cac loai TH1 ¢6 khoi
lugng phan tr khac nhau d6i vé6i blend NR/PE
ciing nhu NR/SBR. Két qua nay ciing tuong tu
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nhu doi v6i hé blend NR/NBR [6]. Diéu nay da
khing dinh mot 14n nita 12 NR cit mach quang
héa ¢6 nhém OH cudi mach véi KLPT 1a 8.500
¢6 kha nang t6t nhat 1am tang tinh tuwong hop clia



cac blend trén co s& NR. Tuy nhién, mic do gia
tang do bén kéo diit, do gidn dai va do mai mon
cua 3 t6 hop NR/PE, NR/SBR va NR/NBR c6
khac nhau. Néu so sdnh do gia tang tinh chat (A))
cua cdc blend c¢6 cung mot lugng TH1-3 véi cac

blend khong cé chat twong hop s&€ cho ta biét
duoc vai trdo ctia THI1 d6i vé6i cac blend khac
nhau. Bang 3 trinh bay nhitng két qua so sanh
mot sO tinh chat co hoc clia cic vat liéu blend
tuong tng cé va khong c6 chat tuong hgp TH1-3.

Bdng 2: Anh hudng ctia KLPT chat tuong hop THI t6i tinh chat co 1y ctia blend NR/SBR

; Tinh chat co 1y cua blend
Chat tuong i NPT RO A,
Blend hop Do bén kéo Do gian dai bo m3al mon (V), bo cing,
(0,), MPa (e), % cm’/1,61 km Shore A
NR/SBR-0 - 21,1 515 0,87 51
NR/SBR-1 THI1-1 24,8 592 0,83 52
NR/SBR-2 THI1-2 26,2 600 0,82 57
NR/SBR-3 TH1-3 27,5 610 0,81 53,5
NR/SBR-4 THI1-4 26,1 581 0,83 53
NR/SBR-5 THI1-5 25,2 560 0,84 52

Ghi chii: Cic ky hiéu tuong tu nhu bang 1.

Bdng 3: So sanh d¢ gia tang tinh chat co ly

cta 3 h¢ blend c6 va khong c6 st dung TH1-3

Tinh chat co 1y cua blend
Mau blend |TH1-3 G, V,
MPa As =0y~ Gy g, % | Ac=¢g-¢ cm¥/1.61 km Av=V,-V,
NR/PE-0 0 21,7 1,9 548 54 0,99 -0,04
NR/PE-3 X 23,6 602 0,95
NR/SBR-0 0 21,7 5.8 515 95 0,87 -0,06
NR/SBR-3 X 27,5 610 0,81
NR/NBR-0 0 25,45 1,73 500 30 0,92 -0,05
NR/NBR-3 X 27,18 530 0,87

Tu bang 3 cho thdy, d0 gia tang cac tinh
chat co 1y ctia blend NR/SBR 1a cao nhat trong 3
loai blend khéo sat. Nhu vay, c¢6 thé n6i TH1-3
la chat tuong hop c6 tic dung tot nhat doi véi
blend NR/SBR (hon ca véi cdc blend NR/PE va
NR/NBR). Diéu nay c6 thé gidi thich cao su
SBR ¢6 do phan cuc thap hon hén so véi cao su
NBR song lai cao hon so v6i PE. Vi vay, ma cé
thé néi ring TH1-3 1a chét twong hop c6 hiéu
dung cho cic hé blend tit NR véi cdc nhua nhiét
déo va cao su téng hop khic c6 do phan cuc cao
hon NR khong nhiéu.

2. Anh huéng cia khoi lugng phan tir chat
tuong hop dén doé bén nhiét cua vat liéu

Do bén nhiét cta vat liéu cao su blend dugc
ddnh gid bang phuong phdp phan tich nhiét
trong lugng. Trong bang 4 la két qua phan tich
nhiét trong lugng ctia mot s6 mau vat liéu blend
trén co s& NR/PE khong c6 va c6 chat twong hop
THI1 v6i khoi lugng phan tir khac nhau.

Trong vat liéu blend khong twong hop, céac
pha ton tai doc 1ap hay phan tdn déu vao nhau la
nho c6 chat tuong hop. Néu 2 pha khong tuong
hop v6i nhau thi trén gian d6 phan tich nhiét thé
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hién 2 nhiét do6 phan huy manh ban dau tuong
ting v6i nhiét do phan huy ctia mdi vat liéu riéng
r&. Néu vat liéu twong hop mot phan thi hai di€ém
phan huy nay s& dich chuyén géan lai v6i nhau.
Con vat liéu tuong hop hoan toan thi hai diém

phan huy nay s€ trung vao mot. O blend NR/PE
va NR/SBR, khi d¢ tuong hgp cua 2 pha thanh
phan tang l1én do su ¢ mat ciia TH1 thi khoang
céch giita 2 nhiét do thu hep dan lai va c6 thé tién
dén tring nhau nhu & hé blend NR/NBR-3 [6].

Bdng 4: Vung nhiét d6 phan huy manh ctia mot s6 mau vat liéu blend trén co s& NR/PE

MaAu vat lieu | Diém phan huy manh 1 | Diém phan huy manh 2 Khoégfaiéﬁﬂygigznidiém
NR/PE-0 362,61 466,26 103,65
NR/PE-1 363,82 461,42 97,6
NR/PE-3 365,60 452,86 87,26
NR-PE-5 364,65 453,16 88,51

Tu nhiing két qua phan tich TGA cula cac
blend trén co s NR/PE & bang 4, nhan thdy
rang, doi voi mau blend khong ¢6 TH1, hai cuc
dai phan huy dau tién (tuong tng cua hai cau tu
NR va PE) & cdch nhau kha xa (103,65°C). O
mau c6 thém THI v6i khoi lugng phan tu
22.700 hai cuc dai phan huy nay tién gan nhau
hon va khoang cach nay chi con 97,6°C. Khi su
dung TH1 c¢6 khéi lugng phan tir 8.500 hai cuc
dai phan huy nay tié€p tuc ti€n gin nhau hon nita
va khoang céach chi con 87,26°C. Tuy nhién, khi
ding mau cé khdi lugng phan tir thap hon nira 1a

5.100 thi hai cuc dai nay lai gian ra xa hon (véi
88,51°0).

Cic két qua tuong tu cling thidy & blend
NR/NBR [6] va blend NR/SBR. Nhu vay c6 thé
thay rang, TH1 va dac biét 1a THI1-3 véi khoi
lugng phan tu 8.500 da lam tang manh kha nang
tuong hop cta cac hé blend trén. Tuy nhién, &
moi loai blend su dich chuyén nay ciing khic
nhau.

Bang 5 trinh bay khoang cach gifta 2 diém
phan huy manh nhdt cda mot s6 mau blend
khong ¢6 va ¢6 chat twong hop TH1-3.

Bdng 5: So sanh do giam khoéang cach giita 2 diém phan huy manh nhat trén
gian d6 phan tich nhiét cuia 3 hé blend khong va c6 st dung TH1-3

< Khoang cach gifta 2 diém phan huy manh Ay= AT.-AT,

Mu blend TH1-3 & Iglha,t AT) /[oé’] y ! °Cl
NR/PE-0 0 103,65 16,39
NR/PE-3 c 87,26
NR/SBR-0 0 7741 27,25
NR/SBR-3 c 44,16
NR/NBR-0 0 70,6 70,6
NR/NBR-3 c 0,0

Tu bang 5 cho thdy, mic do giam khoang
céch giita hai diém nhiét do phan huy ban ddu
manh nhét cua 3 hé blend khao sat khi khong
dung va c6 dung chat tuong hgp TH1-3 1a khac
nhau. Gid tri gidm nay goi la A, = AT, - AT,. Gia
tri A, cua NR/SBR la 27,25°C cao hon ctla
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NR/PE, phut hop v6i nhan dinh da néu & trén l1a
TH1-3 da gidp cho hé NR/SBR tuong hogp t6t
hon hé NR/PE. O 2 hé nay, khi ding TH1-3 céc
tinh chét co 1y déu duoc cai thién rd rét song van
ton tai 2 nhiét do phan huy ban dau manh nhét.
Trong hé NR/NBR-3 hai nhiét do nay da trung



nhau va gia tri A, 1a cao nhét (70,6°C). Diéu nay
chiing t6 hé NR/NBR-3 c6 cic pha tuong hop
tot nhat, trdi véi cac nhan dinh tir cdc tinh chat
co 1y & phan trén. Tuy nhién c6 thé gidi thich 1a
do ham lugng 1% chat tuong hgp TH1-3 trong
blend NR/NBR-3 la t6i wu, giip cho cic pha
phan tin dong nhat v6i nhau. Song ciing véi
ham lugng nay cia THI1 trong cidc hé NR/PE va
NR/SBR c6 thé chua phit hgp hoan toan.

Hinh la: Anh (SEM) bé mit gdy ctia
vat liéu t6 hop NR/PE-0

Hinh 2a: Anh (SEM) bé mit gdy cla
vat liéu t6 hop NR/SBR-0

Nhan thdy rang, ¢ cdc méu blend khong c6
chat tuong hop (cd bend NR/PE va NR/SBR)
céc cdu tlr phan tdn vao nhau chua dugce déu dan
va chat ché (hinh 1a, 2a), khi ¢6 chat tuong hgp
THI1-3 cdc c4u tlr phan tdn vao nhau déu dan va
chat ché hon (hinh 1b, 2b) va thong qua d6 da

3. Anh hudng cia chét tuong hop dén ciu
tric hinh thai cua vat liéu

Cau trdc hinh thai cua vat liéu dugc phan
tich bing phuong phdp hién vi dién tir quét
(SEM). Trén cic hinh duéi day la anh chup
SEM ctia mot s6 mau vat liéu blend trén co s&
NR/PE, NR/SBR khong c6 va c6 chat tuong hgp
THI1-3.

1,888 18 pmn FE188&8

Hinh 1b: Anh (SEM) bé mit gdy clia
vat liéu t6 hop NR/PE/TH1-3

SER 18a&8

Hinh 2b: Anh (SEM) bé mit gdy ctia
vat liéu t6 hop NR/SBR/TH1-3

lam tang tinh nang co ly cua vat liéu nhu phan
trén da chi rd. Mat khac, nhiing két qua nay mot
lan nita da ching minh vai trd tuong hop cla
TH1-3 c6 KLPT phu hop do6i véi cac hé blend
NR/PE va NR/SBR ciing nhu d6i v6i NR/NBR
[6].
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IV - KET LUAN

1. TH1 dugc ché tao tir NR cdt mach c6 géan
nhém chic OH & cu6i mach khong chi thudc
loai chit tuong hop polyme dang A-B ma mot
bloéc con cé cdu tric mach NR. Chat twong hop
THI1 c¢6 tic dung lam tang tuong hgp cho céc
polyme thanh phan ctia hé blend trén co s& NR,
phtu hop v6i cac hé blend clia NR véi cao su
téng hop hay nhua nhiét déo c¢6 do phan cuc
khong qué cao, nhu h¢ NR/SBR.

2. Khéi lugng phan t&r cia TH1 cé anh
hudng nhiéu t6i hiéu tng tuong hop cta cic hé
blend da nghién ctu. Khi KLPT cua TH1 giam
di, do bén cla vat liéu tang nhung khong tuyén
tinh, dat gid tri cuc dai & vat liéu c¢6 st dung
TH1-3 (KLPT 8.500). Vé6i khoi luong phan tir
vao khoang 8.500, chat tuong hgp THI1 c6 hiéu
ung tuong hgp t6t nhit cho ciac hé blend
NR/PE, NR/SBR va NR/NBR.

Tdc gid xin chdn thanh cdm on Chuong
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trinh Nghién citu co bdn trong linh viuc Khoa
hoc tw nhién (KHCB) da ho trg kinh phi cho
céng trinh nay.
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