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CHE TAO VA KHAO SAT TINH CHAT CUA VAT LIEU POLYME
ALLOY TREN CO SO HDPE VA BQT CAO SU PHE THAI BIEN
TINH BANG TO HO'P AXIT STEARIC/ZNO VA KEM STEARAT

TRAN TH| THANH VAN
L. MG DAU

Gin day, mét (mg dung méi cia bt cao su phé thai (BCSPTY1a duoc sir dung lam pha cao
su phan t4n trong cac nhiyra nhiét déo (NND) va déng vai trd lam chat tang tinh dan héi cho vat
liéu polyme alloy thu duge. Vit liéu méi ndy chi thuc sy ¢6 y nghia khi tao dugc lién két hoa
hoc gitta BCSPT va NND, Chit hrong ciia vét liéu polyme alloy thé hién qua tinh chit co hoc
duge quyét dinh bdi twong tac giira cac pha nhr cac lién két vét 1 va hoa hoc xay ra dong thoi
trong qud trinh trdn néng chay giira BCSPT va NND [1, 2]. Su giéng nhau vé cdu tao hoa hoc,
d6 phan cuc, sirc cing bé mat va chi 56 hoa tan déu ¢ anh hudng dén kha ning gin két coa
BCSPT va NND. C6 nhiéu cach dé cai thi¢n sy trong hop gifa BCSPT va NND. Mdt trong cac
cach dé 1a hoat hoa bé mat BCSPT dé chi dong dleu chinh cac phan ing hoa hoc gan két gira
BCSPT va NND[4]. Trong bai bao ndy, ching t6i tién hanh khao sat anh hudng cila 16 hop axit
stearic/ZnO va kém stearat dén tinh chét co hoc va tinh cha_t co nhiét cia vt liéu polyme alloy
trén co s& BCSPT va HDPE véi chét khoi mao dicumyl peoxit.

» IL. THU'C NGHIEM

1. Hoa chat

- B4t cao su phé thai cia Cong ty cao su Sao vang c¢6 dudng kinh hat 0.2 mm dugc ché tao
bang nghién néng. BCSPT chira 70% CSTN va 30% CSTH,

- HDPE Thiai lan ban trén thj truong Viét nam, nhiét do néng chéy 110°C.

- Dicumy! peoxit cia Pirc ¢6 ham hrgng oxy hoat hoa 5,9%. Thoi gian ban huy & 177°C la
60 gidy.

- Axit stearic Trung Qubc loai SE 272-2005 tinh thé mau tréng.

- Oxit k&m Trung Qudc loai T2890 -1997.

- K&m stearat Trung Quédc loai WHL10 — 2000.
2. Thiét bi
N - May trén kin Haake (Dire) - Vién K¥ thuit nhiét d&i, Vién Khoa hoc va Cén g nghé Viét

am.

- May ép Toyoseiky (Nhat) - Vién K¥ thuat nhiét doi, Vién Khoa hoc va Cong nghé Viét
Nam.

- May do dd bén co li Zwick Z2.5 (Piic) - Vién Ky thudt nhiét déi, Vién Khoa hoc va Céng
nghé Viét Nam.

- May phén tich nhiét Shimadzuo TMA - 50H (Nhit) - Vién Hod hoc, Vién Khoa hoc va
Cong nghé¢ Viét Nam.
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3. Ché tao vt lidu polyme alloy

Vit liéu polyme alloy duge trén co s& BCSPT va HDPE dugc ché tao bing phuong phép
trdn & trang thai néng chay trén thiét bi Haake véi chat khoi mao DCP. Nguyén lidu duge dua
vao khoang tron véi ti 16 HDPE/BCSPT bfmg 50/50 & nhiét d6 170°C va toc dd quay cia truc
trén 70 vong /phiit. Sau 2 phut thém 1% chit khoi mao DCP va duy tri & diéu kién néu trén trong
6 phat. Dién bién cua. «qua trinh trdn nong chay dugc quan sat théng qua sy thay déi momen xoan
dac trung cho sy thay ddi d6 nhdt chay tuong dbi cia khéi phan trng. Khi momen xofn dat gia
tri_khéng ddi 13 fac két thic phan tmg. San phim duoc ép tam trén may ép Toioseiky va cit tao
méu do co li theo tiéu chuén DIN 53441,

III. KET QUA VA THAO LUAN

1. Khio st anh hudng ciia to hop axit stearic/ZnO

Trong qua trinh trén chay dé ché tao vit ligu polyme alloy voi ti ¢ thanh phén
HDPE/BCSPT/DCP bang 50/50/0,5, ching t6i cho thém td hop axit stearic/ZnQ véi cac ham
lrgng khic nhau. Két qua khao sat d§ bén co hoc duoe trinh bay trong bang 1.

Bdng 1. Két qua khao sit do bén co li coa vét lidu polyme alloy phu thudc tb hop
axit stearic/ZnQO

TT Stearic- ZnO D6 bén kéo dit o (MPa) D6 dan dai khi dut € (%)
0 3-0 19,15 302
1 3-1 19,55 302
2 3-2 20,26 303 4
5 3-3 19,72 302
4 3-4 19,27 301

Co ché pha huy mau khi tac dung mét ngoai luc gbm ba giai doan: ban diu 1a su kéo dudi
mach phén ti, tiép theo 13 sy thay ddi goc hod trj va do dai lién ket va cubi cung 14 sy phé huy
mau, Chinh vi vy, dd bén co hoc gian tiép ching minh duec su gan két hoa hoc trong vat lidu.
Két qua trong bang cho théy, khi cé thém t6 hop axit stearic/ZnO ddng thoi trong qua trinh trén
chay thi tinh chdt co hoc cia vat liéu polyme alloy thu duge ting l1én. Va khi ti I¢ axit
stearic/ZnO bing 3/2 thi d6 bén kéo dirt ciia polyme alloy 1a cao nhét va bing 20,26 MPa. Khi
sir dung lugng axit stearic qua nhiéu s& lam gidm hoat tinh xtc tac ctia DCP [2]. Viéc cho thém
ZnO vao hé ngoai vai trd lam chat phy gia gia cudng n6 con ¢é tac dung phan (ng véi axit
stearic du tao thanh k&m sfearat ngay trong qua trinh trén néng chay [3].

2. Khao sat anh hwdéng ciia ham lwgng kém stearat dén tinh chét co li cda vt li¢u
polyme alloy

Trong qua trinh tron néng chay dé ché tao vat ligu polyme alloy véi ti 1§ thanh phén
HDPE/BCSPT/DCP bang 50/50/0,5 chiing 15i dwa thém nhitng ham lugng k&m stearat khac
nhau vao. Két qua khao sat sy thay dbi do bén co hoc cia vat ligu polyme alloy dugc trinh bay
trong bang 2.
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Bang 2. Két qua khao sat d6 bén co Ii cia vat lidu polyme alloy phu thudc vao ham
lrong kém stearat

TT KE&m stearat D bén kéo dirt o (MPa) B¢ din dai khi dirt £ (%)
0 0 13,31 253
1 2 16,02 266
2 4 18,19 288
5 5 18,25 296
4 6 17,97 294
5 7 17,53 - 289

Tir két qua khao sat cho thay khi cé mat kém stearat d6 bén co hoc cua vit liéu polyme
alloy tz'mg 1én va dat cyc dai khi ham luegng kém stearat bing 5%: do bén kéo dit bing 18,25
MPa va d§ dan dai khi dat bang 296%. Didu nay co thé giai thich 1a sy ¢ mit cia k&m stearat
da lam thay ddi chi sé sirc cang bé mit cia HDPE néng chay nén kha niing bam dinh cia HDPE
[&n bé mat hat BCSPT tang 1am cho lién két giita BCSPT va HDPE chiit ché hon,

So sanh véi trudng hop sir dung td hop axit stearic/ZnO thi khi sir dung k&m stearat cé dé
bén co hoc thap hon. Diéu nay cling chimg minh dugc cac phan img hoa hoc xdy ra ngay trong
qua trinh trin néng chay ¢6 wu thé hon so v&i phan img xay ra truge khi thue hién qua trinh trjn
nong chay. Trong qua trinh trén hgp & trang thai nong chay da két hop duoc cac tuong tic vat li
va hoa hoc xdy ra dong theri d3 tao ra sy sip xép dac khit hon vi vay cai thién dugc tinh chét co
hoc ctia san phim thu dirgc.

»
3. Két qua phin tich co nhiét TMA
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Hinh I. Gian d8 TMA cia mAu polyme alloy cé chira Zn-Stearat
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So sanh tinh chét co nhiét cia hai loai vt liéu polyme thu dugc néu trén, tién hanh do
TMA trén thiét bj Shimadzu TMA — 50H véi clng diéu kién do: khoang nhiét d6 do 0 — 300°C;
méi trudng do 1a khi nito; tde d6 tang nhiét d6 13 10°/phit. Két qua duge trinh bay trong cc hinh
1 va 2, Mau sir dung k&m stearat 1am chét phu gia c6 diém mém nhiét & 107°C va nhiét d6 nong
chay 13 114°C; Con véi méu sir dung 8 hop axit stearic/ZnO c6 diém mém nhiét & 112°C va
nhiét 4 néng chay & 118°C. Td hop axit stearic/ZnO ngoai phan img giira axit stearic véi ZnO
c6 trén b& m3t hat BCSPT con ¢6 phan éng v6i ZnO dua thém vao tao thanh mudi kém stearat
ngay trong qua trinh trdn néng chay nén vat liéu polyme alloy thu duge cd trat tr sip xép dac
khit hon so vé&i khi cho thém truc tiép k&m stearat [4]. Vi vy d8 bén co hoc va tinh chit co
nhiét cia vit liéu polyme alloy cé mit t5 hgp axit stearic/ZnO cao hon so vé&i khi c6 kém stearat.
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Hinh 2. Gian d6 TMA cda miu polyme alloy c6 chita td hop axit Stearic/ZnO
IV. KET LUAN

Tir céc két qua thue nghiém thu duge, ching t6i ¢ nhitng két luén sau:

Vit liéu polyme alloy trén co s& HDPE/BCSPT vdi chit khoi mao DCP khi thém cac phu

gia va chat twong hop nhu 16 hop axit stearic/ZnO va kém stearat ¢6 d bén co hoc cao hon so
v&i ban dau.

Vit liéu polyme alloy trén co s& HDPE/BCSPT véi chét khoi mao DCP khi sir dung phu
gia 12 t6 hop axit stearic/Zn0 ¢6 d9 bén co hoc cao hon khi sir dung phy gia 1 kém stearat.

Két qué phin tich co nhiét cho thay vat liéu polyme alloy trén co s HDPE/BCSPT sir dung

phu gia 14 t& hop axit stearic/ZnO ¢é tinh chit co nhiét cao hon 4°C so v&i khi sir dung phu gia
kém stearat.
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SUMMARY

PREPARATION AND STUDY ON PROPERTIES OF POLYMER ALLOYS MATERIALS
BASED ON HDPE AND WASTE RUBBER POWDER MODIFICATED BY STERARIC
ACID/ZnQ AND ZINC STEARATE

In this article it is presented the results obtained by our studies on the influence of additives
as a mixture of stearic acid/ZnO and zinc stearate to mechanical properties and melting point of
polymer alloys materials based on HDPE and waste rubber powder (WRP) with the initiator of
dicumyl dioxide. With the ratio of stearic acid/ZnO of 3/2 the mechanical properties of polymer
alloy are reached highest values of 20.26 MPa in tensile strength and 303% in elongation. The
materials with 5 percent of zinc stearate have 18.25 MPa in tensile strength and 296% in

# clongation. By thermal analysis resuits, the addition of stearic acid/ZnO in polymer alloy makes
a rise of 4 degrees in melting point in comparison to the materials containing only zinc stearate.

Dia chi: Nhén bai ngéy 28 thang 6 nim 2006
Vién Ky thuat nhiét d&i, Vién Khoa hoc va Cong nghé Viét Nam
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