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TOM TAT: Nhim cdi thién tinh chdt co Iy ciia hbn hop cao su thién nhién va
polypropylen (NR-PP), nhita phenol -formadehyt (PF) dang résol phdn tdn udt trong
NR di dugc sit dung nhu chdt phu gia tro tuong hop. Két qud nghién citu cho thdy
bdng phuong phdp dua PF vao latex NR trudc khi keo tu c6 khd ndng cdi thién tinh
chdt co Iy ciia hén hgp NR-PP nhung khong ré nét. So sdnh hiéu ving ciia PF véi cdc
phu gia khdc da chi ra vigc sit dung peroxide (DCP) c6 higu qud t0t nhdt nhdm cdi
thién tinh ndang co Iy ciia blends NR-PP.

1. PAT VAN BE

Nghién cifu tao hdn hdp polymer tit NR va PP cin gidi quyét van dé tuong hgp giita
ching, nhim cdi thién tinh cd 1y clia sdn pham.

Pé giai quy&t van d& nay c6é nhiéu phuong phdp dugc nghién cifu, phd bién 1a sif
dung cdc chit trg twong hdp. Trg tuong hgp 13 nhitng hgp chdt héa hoc ¢6 khd ning tuong
hop, tuong tdc cung lic vdi cd hai pha hay tao nén nhitng lién két ly, hda véi cdc mach
polyme thanh phdn nhim gidm niing lugng hoat héa tao thanh hdn hgp
Theo 1y thuy€t nhiét dong, khi tao hdn hgp polyme ta c6:

AGM: =AH,, - TAS bh

Nhim giit cho hé (h8n hdp polyme) 8n dinh: AGy, < 0, dé ddp Wng yéu cdu nhiét déng nay,
hodc AH nhd, hoidc AS phdi 16n.

Sau cdc nghién cifu dnh hudng cia cdc hop chdt ¢ bdn chdt héa hoc khdc nhau nhu
peroxide, copolymer, chit lam mém,.. nhdm cai thién khd ning twong hdp clia 2 polymer,
lién quan dén AH; D€ tai ndy hudng dén cai thién AS clia hé qua nghién cifu tao mang NR
bén sau khi tron hdp, ngoai ra cling c6 thé twong tic véi PP, qua bién tinh NR vdi nhya PF
dang résole nhim c6 thé cdi thién tinh chdt ciia hdn hgp NR va PP.

2. THI NGHIEM

2.1 Keo tu NR trong méi trudng cé PF dang résol
Trong phan khdo sit ndy chiing t8i ding PF dang résol, tdng hdp tif phong thi nghiém, lam
cha' trg tuong hdp cho viéc tao blend. D€ ting khid ning phan tdn, ching tdi chon phudng
phép tron PF ugt: dua PF nhii tuong vao latex NR, sau d6 mdi ddnh dong latex. Nhu th€ chit
trg twong hgp dude phén tdn sdn trong NR trudc khi trdn hgp vdi PP.
Ché tao cdc loai NR ¢6 chita ham lugng PF: 2.5%, 5%, 6.25%, 7.5%, 10% NR.
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Latex dugc 1ay truc ti€p tif vudn cdy cao su, ham lugng cao su khd (DRC) khodng 18%.
2.2 Phuong phap nghién cifu

Ho6n hgp nghién cifu: NR/PP & cédc ty 1& tron khdc nhau (90/10; 80/20; 70/30; 60/40)
Gia cong: :
Chit trg tuong hgp | Ham ludng NR/PP Gia cong

PF trong NR 25+10 90/10 + 60/40 Mady trén kin
Phuong phdp gia cong: mdy tron kin . Thé Tich: 1.5 lit, rotor dang thiét bi intermix
Hé luu héa sif dung (tinh theo pha cao su - phr):

NR 90 + 60 MBT 0.8
PP (1126 NK) 10 +40 DPG 0.5
PF (t8ng hgp) 2.5+ 10 S 2.5
ZnO 5 Nonox D (ICI) 1.5
A. Stéarique 2 HAF 40
TMTD 0.2

Cic tinh chit cd 1y khdo sit: modun dinh gidn, {ng suit khdng diit, din dai didt, khdng xé, do
ciing.

Céc thi nghiém dugc ti€n hanh tai Phong Thi nghiém Cao Su, Khoa CN Vit Liéu, Trudng
Pai Hoc Bach Khoa — PHQG-HCM.
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3. KET QUA VA BAN LUAN
3.1 Anh huéng ciia ham lugng PF
Khéo sét cdc tinh chat cd 1§ ciia hdn hgp NR/PP v6i NR da dugc bién tinh bdi PF & cdc ndng
d6 14n lugt 12 2.5, 5, 6.25, 7.5, 10 (md hinh Berth), cdc két qua cho thz“fy:
- khi ham lugng PF st dung nhé hon 5% thi hiéu ¥ng bién tinh khong 16 rang.
- khi ham lugng PF s dung trén 7.5% thi tinh chét co 1y cla sdn phdm gidm manh do
PF trd thanh pha thit ba trong hdn hgp polymer chua ddng nhat.
D4 thi 1 cho thiy khi NR dugc bién tinh v6i ham lugng PF ting tit 5% dén 7%, thi Iyc khéng
dit, khang xé, va bi€n dang dit cia hdn hgp NR/PP tuong ﬁ’ng déu giém.
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Dé thi 1: Luc khdng ditt, khdng xé va bién dang dit ciia cdc hén hgp NR/PP (90/10, 80/20,
70730, 60/40) khi ham luong PF dugc sit dung la 5% va 7.5%

3.2. Bién thién tinh ch&t cd 1y ctia hdn hgp theo ham lugng PP .

C& dinh ham lugng PF dua vao NR 1a 5% va 7.5%, 1an lugt khdo sdt cdc tinh chdt co 1y ctia
cia hdn hgp NR(PF)/PP khi PP ting din tit 10% d&n 40%, ta nhdn thdy: c6 hai hiéu ng tdc
dung 1én tinh chi't ctia hdn hgp:

- Hiéu tng cia PF tdc dung trén ciu tric mang 1u6i clia hdn hgp NR/PP di cdi thién
Iuc khang diit va khang xé cda hdn hgp.
V6i Iuc khdng ditt (d6 thi 2), luc khdng ditt cia hdn hgp s& gidm khi ting ty 1& nhua PP trong
hén hgp. Tuy nhién trong tritong hgp ¢6 mit clia PF, néu chdp nhin sy suy gidm tuin theo
quy luit tuyén tinh thi hé s6 suy gidm cla luc kéo dit chi khodng 1. (0.8 - 1.4)
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Dé thi 2: Luc khdng ditt ciia hén hop Do thi 3: Bién thién luc khdng xé ciia hén
NR(PF 5% va 7%) voi PP trong khodng hgp NR(PF 5% va 7%) vdi PP trong khodng
1t 10% dén 40%. 1t 10% dén 40%.

Dai véi lye khang xé (d6 thi 3), hiéu ng tao mang di cdi thién lyc khang xé va tinh chit
*nay di qua mgt cuc dai khi PP chi€m 30% trong hén hgp NR/PP. Khi qud ham lugng trén, c6
hiéu ng ngugc va luc khang xé cla hdn hgp bt diu gidm.

y = 800.05 + -18.335x R= 0.98386
y = 799.95 + -16.665x R= 0.98675

y =-53.3 + 4.962x R= 0.87972
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D0 thi 4: Bién thién médun 100 va bién dang ditt ciia hén hop NR(PF 5% va 7%) vdi PP
trong khodng tit 10% dén 40%.

- Hiéu ng ciia ham lugng nhya PP trén tinh chit chung cia hdn hgp thé hién trén
mddun 100 va bi€n dang ditt cia méu (dd thi 4).
Qua d0 thi ta thdy, khi ham lugng nhua ting trong khodng 10% dén 40% thi m6 dun 100 cia
hdn hgp ciling ting theo hé s6 4, va bién dang dit ciia hé gidm mdt cdch ddng ké, theo quy
luat tuy€n tinh hé s6 suy gidm c6 gid tri gin 18 1an theo ham lugng PP. Nhitng k&t qud cho
thdy, di c6 tdc dong cda PF tuy nhién hiéu ng PP vin 16n va viéc cdi thién lién dién giita
PP va NR vén chua dugc gidi quyét.

3.3 So sdnh tinh chi't cd 1y véi hdn hgp NR/PP sif dung cdc chit trg tuong hgp

khac.
Céc tinh chdt cd 1y clia blend NR/PP trén hgp tif nguyén liéu NR/PF uét tuong doi thap so
V@i cdc blend sit dung cdc chit trg tuong trg khic nhu peroxide, PEG.
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Tinh chit co ly Cao su Blend NR - PP (10 - 40 % PP)

Iuu hda DCP PEG PF uét
Modun 100(Kg/cm?2) 9.5 63.6 +70.9 38.4 +50.7 8.3 +150.7
Khéang dirt(Kg/cm2) 215.7 240 +281.5 146.6 +193 133.7 + 211.6
Khing xé (Kg/cm) 47.6 82.2 +96.1 46.9 + 56 33.3+64.7
Bién dang diit (%) 733 467 + 542 400 + 500 365 + 567
Bién dang du (%) 18.3 32.5 +41.7 25.8+34.5 15.8 +27.5
D§ cing (Shore A) 42 64 + 68 60 + 61 58 +71
Udn gap (Matia) 31.500 7.000 +7.333 11,500 + 15,667 5.000 + 40.666

Bdng: So sdnh mot s& tinh chdt cia blend NR-PP sit dung 3 loai chdt trg tuong hop: DCP,
PEG va PF trén udt.

Qua cdc k&t qua, phuong php w6t ching té d phén tdn PF trong hén hgp dugc dong déu

hon, diéu nay thé hién qua sy céi thién d6 dan dai khi dift, dd ciing ctia blend (bdng 1) so vdi

hén hop s dung cdc chit trg tuong bgp khdc. Tuy nhién khd ning cdi thign lién dién cla

nhua va cao su chua rd nét.

T8ng qudt, qua nghién ctu cdc hgp chit khac nhau nhim cdi thién tudng téc giita NR va PP

ta c6 thé 1ap dugc bang tdng hgp sau:

Tuwong hgp Dicumyl Cloro Propylene Diocthyl PolyEthylen Phenol-
Tinh Peroxide Phtalate Glycole Formaldehyde
chat DCP CPP DOP PEG PF
Cd ché tiac dong Goc ty do PP clo héa Héa déo Hoéa déo nhura nhiét rin,
polyme Mn ~ 4000 IPN
Ham lugng (phr) 02-05 : 5-20 4-12 5-20 5-10
Modun Qua cye dai Ting Qua cuc dai Ting
Khing dift Qua cifc dai Qua cuc dai Giim déu Qua cuc dai Gidm
Khing xé Qua cife dai Giidm tuyén tinh Gidm Gidm Qua cuc dai
P cing Ting Ting Giam Gidm Tang
Din dai didt Gidm Ting tuyén tinh Giim
Thé hi¢n C4i thiénlién Céu tlf polyme Hoéa déo Hoda déo Mang xuyén
dién thif ba chua rd
Trg tudng hdp Tét Kha Kém Khd Khong 1o
4. KET LUAN

Pé tai da khdo sdt kh3 ning cdi thién tinh chat cia hdn hgp NP va PP trén cd sd s dung
nhua PF, dang résol, dugc dua trudc vao NR trong qud trinh keo tu. Cdc két qué cho thdy, PF
da c6 nhitng hiéu qua cdi thién lyc khang ddt, khang x€, dan dai dit ciia hdn hgp polymer.
Tuy nhién nhitng hiéu @ng trén chua that su manh, dic biét khi ham Jugng nhua trén 30%.
So sdnh viéc st dung peroxide, copolymer g&c PP, chdt héa déo,.. véi PF trong vai trd cdi
thién cdu tric ciia hdn hop NR/PP ta nhén thdy, PF thé hién viéc tao nén mang xuyén chua
rd. Céc két qua cho thay viéc sit dung peroxide (DCP) ¢6 hiéu ng (6t nhat trong vai trd cdi
thién tinh ch4t ctia hdn hgp.
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RESEARCH FOR IMPROVING THE MECHANICAL PROPERTIES OF
NATURAL RUBBER AND POLYPROPYLENE BLENDS
2. Case of using the Phenol - Formaldehyde resine

Phan Thanh Binh

ABSTRACT: To improve the mechanical properties of natural rubber — polypropylenes
(NR-PP) blends, phenol -formaldhehyd (PF) résol dispersed in NR latex were used as an
additive to increase the compatibility. The result proves that the method of adding PF into NR
latex to improve NR-PP blends mechanical properties but not prominently. Comparing the
effect of PF with other additives demonstrates that the peroxides (DCP) has the best effect on
increasing the mechanical properties of NR-PP blends.
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