TAP CHI KHOA HOC VA CONG NGHE Tap 45, sb 3, 2007 Tr. 89-94

NGHIEN C(PU CHE TAO VA KHAO SAT TINH CHAT CUA
VAT LIEU POLYME ALLOY TREN CO S(’)" HDPE VA
BOT CAO SU PHE THAI BIEN TINH BANG SONG SIEU AM
VA AXIT STEARIC
TRAN TH| THANH VAN, HA VAN THUC
L MO PAU
o vat liéu polyme alloy chf': tao tir bot cao su phé thai (BCSPT) va nhya nhiét déo (NND) véi
chat khoi mao theo co ché goc dd duge nghién ciru {1]. Nho tac nhan khoi mao nay da xay ra
phan g hod hoc ghép mach gitra BCSPT va NND tao ra pha trung gian thir ba bao quanh hat
BCS phén tén trong pha NND néng chay lién tuc[2]. Chinh vi vy vét li¢u pplyme alloy ¢6 tinh
chat co li cao hon han so véi vt lu;u polyme blend cé clng ti le thanh phan. Véi ky vong cé
dugce vt liéu polyme alloy ¢6 dd bén cao hon nira, ching 16i da tlen hanh bién tinh BCSPT bang
axit stearic nhim thu dugc vét li¢u c6 pha trung gian thir ba gén két t6t hon giira BCSPT va

NND. Axit stearic la axit yeu c¢6 céu trac dudi cacbon no mach dai twrong tu nhu PE, vi vy lim
ting kha ning tuwong hgp gitta BCSPT va HDPE trong qua trinh trén & trang théi néng chay [3].

II. THYC NGHIEM
¥ ~ X
1. Hoa chat
- Bt cao su Sao vang phé thai c6 kich thuoe 0,2 mm duoc ché tao bang nghién noéng,
BCSPT c¢6 chira 70% CSTN va 30% CSTH (chii yéu 1a SBR).

- HDPE Thai lan ban trén thi truong Viét nam, nhiét d6 nong chay 1 10°C

- Dicumyl peoxit ctia Pirc ¢6 ham lugng oxy hoat hod 5,9%. Thdi gian ban huy ¢ 177°C la
60 gidy.

- Axit stearic Trung Québc loai SE 272-2005 tirth thé mau tring

- Con tuyét d6i Dirc Giang.
2. Thiét bj _,

- May tron kin Haake (Dirc) tai Vién K thuét nhiét 461, Vién Khoa hoc vil Cong nghé Viét
Nam. .

- May ép Toyoseiky (Nhit) tai Vign Ky thudt nhi¢t d6i, Vién Khoa hoc va Cong nghé Viét
Nam.

- Méy do db bén co li Zwick Z2.5 (Puc) tai Vién K§ thuat nhiét déi, Vién Khoa hoc va
Cong nghé Viét Nam.

- May phén tich nhi¢t Shimadzu TMA - 50H (Nhét) tai Vién Ho4 hoc, Vién Khoa hoc va
Coéng nghé Vigt Nam,

- Kinh hién vi dién tir quét (Nhit) - loai Jeol 5300 tai Vién Ky thudt nhiét d&i, Vién Khoa
hoc va Céng nghé Viét Nam.
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- May lac rung siéu am Ultra sonic LC-30 (Pai Loan ) tai Vién K§ thuat nhiét déi, Vién
Khoa hoc va Cong nghé Viét Nam.

3. Ché tao vit liéu polyme alloy

Vat liéu polyme alloy dugc trén co s& BCSPT va HDPE dugc ché tao bing phuong phap
tron & trang thai nc'mg chiy trén thiét bi Haake véi chét khoi mao DCP. Nguyén liéu duoc dua
vao khoang trén véi ti 18 HDPE/BCSPT b?mg 50/50 & nhiét d6 170°C va téc dd quay clia truc
trdn 70 vong /phiit. Sau 2 phat thém 1% chét khoi mao DCP va duy tri & didu ki¢n néu trén trong
6 phit. Dién bién cua qua trinh trdn néng chay durge quan sat théng qua sur thay dbi momen xoan
dac trung cho sy thay dbi d¢ nhét chay twong d6i cia khéi phan émg. Khi momen xoén dat gia
tri khong di la luc két thic phin tmg, San phim duge ép tim trén mdy ép Toioseiky va cit tao
méau do co li theo tiéu chuin DIN 53441,

E III. KET QUA VA THAO LUAN

1. Khio sat anh hwéng ciia thoi gian lic rung siéu 4m

Truée khi ché tao vét liéu polyme alloy, ching t6i lam sach bé mat hat BCSPT béng
phu‘cmg phap lac rung siéu 4m. BOt cao su ngdm trong ¢dn va dit vao mdy lic rung siéu 4m véi
cac khoang thoi gian khic nhau. Sau dé BCSPT duge 1am kho va sir dung 1am mdt thanh phén
dé diéu ché vat ligu polyme alloy.

Bot cao su duge phi Ag bing phuong phap bdc bay chan khong, sau d6 dua vao khoang
chup vai 36 ph(’)ng dai 2000 lan. Quan sat va so sanh hinh 1 va 2 ta thay, bé nmat BCS sau 30
phat lic rung siéu 4m sach hon so véi chura lac rung siéu 4m. Nhor séng siéu m tin sb 35 kHz da
1am bong chéc hét nhitng chit bin, cac phu gia va chit don bam trén bé mat hat BCS lam tang
dién tich phan tng gitra BCS va HDPE.

§

DoElEl

Hinh 1. B& mit BCS trude lic rung siéu m Hinh 2. B& mat BCS sau lc rung siéu dm 30 phit

Két qua khao sat anh hudng ciia thdi gian lic rung siéu am t&i tinh chét co hoc cia vt ligu
polyme alloy dugc trinh bay trong bang] BCS dwoc xir i bing séng siéu 4m trong khoang thei
gian tir 0 dén 60 phut Trong thoi gian dau thi tinh chét co hoc cia vét lidu tang khi tang thoi
gian lic rung siéu Am va tai thoi diém 30 phat thl tinh chit dat cuc dai 1a: 0 bén kéo dirt 16,23
MPa va d6 gian dai khi dit 1a 389%. Sau d6 tiép tuc kéo dai thoi gian fac rung siéu 4m thi tinh
chét co hoc cua vt ligu ting khéng dédng ké. Vi vdy ta c6 thé két luan 1a thoi gian lc rung siéu
4m cin thiét d& bé mat hat BCS sach hoan toan la 30 phit. Ngoai ra khi xir i CSPT béng s6ng

90



siéu 4m voi tan s6 35.000 Hz con dién ra qué trinh khir Iwu hoa, qu trinh nay bét dau xay ra ¢
20.000 Hz. Khi cau lwu huynh bi pha v kéo theo 0 lrong mat xich — CH,. C(R) = CH-CH,; —~
tang lén 1am ting hi¢u suat khau mach trong vit liéu polyme alloy (4, 5].

Bang 1. Anh hudng ctia théi gian lac rung sidu 4m dén tinh chét co li cia polyme
alloy véi ti 1& thanh phan HDPE/BCS/DCP bing 50/50/0,5

TT Thoi gian(phﬁt) D6 bén kéo dirt ¢ (MPa) Do gidn dai khi dirt £ (%)
1 0o 13,31 253
2 10 14,67 o 294
3 20 15,92 326
4 30 16,23 389
5 40 16,21 392
6 50 16,24 395
7 60 16,23 395

2. Bién tinh bt cao su bing axit stearic trwde khi tron néng chay

Bot cao su dugc ngdm trong dung dich cbn chira 30% axit stearic trong 24 gio, sau do tach
ldy bot cao su lam khé. Trong thoi gian ny axit stearic da phan (g vdi cac oxit va mudi kim
foai nhr ZnO; CaCO; ¢ trén bé mit BCS theo phan img:

2C|7H35 COOH+7Zn0O — (C]7H35COO)2ZH + Hzo
2 C|7H35 COOH + CECO3 —> (C]7H35COO)2C& + H2C03

BCS sau khi bién tinh duge st dung dé ché tao polyme ailoy. Két qua khéo sat dd bén‘ co
hoc clia mau c6é ti 1¢ thanh phan HDPE/BCSPT/DCP bing 50/50/0,5 ¢6 d§ bén kéo dut bang
17,86 MPa va d¢ gifin dai khi durt 13 293%. ‘

Bdng 2. So sanh tinh chit co li ciia vt liéu polyme alloy dugce ché tao tir HDPE va
BCSPT bién tinh bang cac phwong phap khéc nhau

TT BCS/HDPE/DCP = 50/50/0,5 Do bc(ﬁ;:)dm o| Dy ?f/:)kh‘
1 { BCS ban dau 13,31 " 253
2 | BCS lic rung 30 phat 16,23 389
3 BCS ghép axit stearic 17,86 293
4 | BCS lac rung 30 phit va ghép axit stearic 17,32 ‘ 288

. Két qua so sénh tinh chét co hoc ciia vét ligu polyme alloy ché tao tir BCSPT bién tinh
bang axit stearic véi BCSPT 1am sach bang song siéu dm trudc khi bien tinh axit stearic dugc
trinh bay trong bang 2. Vit liéu polyme alloy ché tao tir BCSPT két hgp lam sach bang song siéu
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am va ghép axis stearic ¢é dd bén co hoc thip hon so vt liéu polyme alloy ché tao tir BCSPT
ghép axit stearic. Tuy nhién, phuong phap bién tinh nay khong kha thi dbi voi quy md béan san
xuit va quy mb cong nghiép vi ton dung mdi va ning lugng 1am kho nén hi¢u qua kinh té thép.
Vi vdy chiing t6i tién hanh bién tinh BCSPT truc tiép bang cach thém axit stearic vao qua trinh
trén néng chay [3).

3. Khdo sat anh hudmg ciia ham hrong axit stearic dén tinh chit co'li ciia vit ligu polyme alloy

Ma4u ¢6 ti 1€ thanh p’ha‘"m HDPE/BCS/DCP bing 50/50/0,5 dwgc khao st vdi cac ham luong
axit stearic khac nhau. Két qua dugc trinh bay trong bang 3

Bdng 3. Két qua khdo sat anh hudng cia ham lwong axit stearic dén d6 bén co li
cia vit li¢u polyme alloy

T | A Stcaric Modul dan hdi Do bén kéo dut | D$ gian dai khi
: E modul (MPa) o (MPa) dut € (%)
1 0 176 13,31 253
2 1 183 17,66 267
3 2 197 18,98 299
4 3 215 19,15 302
5 4 221 19,02 300
6 5 227 18,66 296

Két quéa khao sat cho thay khi ¢6 mit axit stearic dd bé co hoc cia vat lidu ting 1én, thé hién
& sy ting gi4 tri modul dan hoi, do bén kéo dit va do gisin dai khi dut. Cac gia tri nay dat cﬂc
dai khi ham lugng axit bang 3% (dd bén kéo dut dat 19,15 MPa va dd gian dai khi dut bang
302%) va cao hon so v&i trudmg hep xir 1i BCS bing axit stearic trugc khi tién hanh tron chiy,
Néu tiép tuc ting ham lugng axit stearic thi gia tri E modul véin ting nhung d§ bén kéo dirt va
kéo gidn lai giam. Vai trd cha axit stearic tic dung phan ng véi cac oxit kim loai co trong
BCSPT lam tang kha nang két dinh giira pha BCS phén tan véi pha HDPE néng chéy lién tuc,
db bén co hoc cta vat liéu polyme alloy thu duge ting dang ké so v&i ban ddu: d6 bén kéo dit ta
13,31MPa va do da dai khi diat 14 253%.

4. Khio sat tinh chit nhiét bing phén tich co nhiét

Cac miu dugc do TMA trén thiét bi Shimadzu TMA -50 H véi tde d6 ting nhiét d6 1a
10°/phiit, mdi trudng do N ,trong khoang nhiét d3 tir 0 — 300°C. Két qui dugc trinh bay trong
céc hinh 3 va hinh 4.,

So sanh ket qua TMA trén hai hinh 3 va 4 ta nhan thiy véi méu polyme alloy dugc ché tao
tir BCSPT bién tinh axit stearic trude khi trén & trang thai néng chiy c6 diém mém nhiét bing
103°C v nhiét d& néng chay bing 112,02°C; vét lidu polyme alloy ché tao tir BCSPT bién tinh
ngay trong qud trinh trdn néng chdy cé diém mém nhiét cao hon va bang 105°C va nhiét d6 nong
chiy 13 117,48°C. Nhiét dd néng chay ciia miu ting trén 5°C, hay pham vi st dung ciia vat liéu
polyme alloy dugc ché tao tir BCSPT bién tinh ngay trong qua trinh trdn nong chay cao hon hin
50 vOi vt liu polyme alloy dugc ché tao tir BCSPT bién tinh trude khi trén & trang thai nong
chay. Két qua nay ciing pht hgp voi két qua khao sat d6 bén co hoc trinh bay & phén trén.
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bién tinh bang axit stearic truéc khi trén chay tinh bing axit stearic ngay trong qué trinh tron chay
IV. KET LUAN

s Tir cac két qua thyc nghigm thu duge, ching t6i c6 nhitng két ludn sau:
Vat liéu polyme alloy ducc ché tao tir nhya nhiét déo HDPE va BCSPT lam sach va khir

lwu hoa bang song siéu am c6 dd bén co hoc cao hon so véi trudmg hop sir dung BCSPT ban dau
(trong (ng bing 16,23MPa — 389% va 13,31MPa — 253%)

Vit ligu polyme alloy dugc ché tao tir nhua nhidt déo HDPE va BCSPT blen tinh bang axit
stearic ¢6 d6 bén co hoc cao hon so véi trudmg hep sir dung BCSPT khéng bién tinh (17,86MPa
—293%)

Vit li¢u polyme alloy ché tao tir BCSPT bién-tinh axit stearic ngay trong qua trinh trén
nong chay co do bén co I cao hon so v&i BCSPT bién tinh trude khi trén néng chay va mang lai
y nghia thue tién cao hon do phirong phép gia cong kha thi hon (19,15MPa — 302%),

Két qua phan tich nhiét co dong hoc chimg minh duge nhiét d6 nong chay cua vt liéu
polyme alloy dugc ché tao tir HDPE va BCSPT bién tinh ngay trong qud trinh £ron & trang thai
noéng chéay cao hon 5°C so véi vit liéu polyme alloy cung ti 1¢ thanh phan nhu'ng BCSPT bién
tinh trude khi thue hién qua trinh trén néng chay.
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SUMMARY

STUDY ON THE PREPARATION AND MEASUMENT OF PROPERTIES OF POLYMER
ALLOYS MATERIALS BASED ON HDPE AND WASTE RUBBER POWDER
i MODIFICATED BY ULTRASOUND AND STEARIC ACID

It is presented our studies on the influence of the modification method of the surface of
waste rubber powder (WRP) by ultrasound and stearic acid to mechanical properties and melting
point of polymer alloys materials based on the WRP and HDPE. With WRP treated by
ultrasound, polymer alloy is improved in mechanical properties and reaches the maximum
values after ultrasonic oscillation treating time of 30 mins. Data obtained show that WRP
modified during melting mixing process has higher mechanical and melting point than that
before mixing. WRP containing 3% of stearic acid has the highest mechanical properties of
19.15 MPa in the tensile strength and 302% in elongation.

Dia chi: Nhdn bai ngay 19 thdang 6 ndm 2006
Trin Thi Thanh Van, ¥
Vién Ky thudt nhiét ddi, Vién Khoa hoc va Céng nghé Viét Nam.

Ha Vin Thirc, Khoa Hoa - DH KHTN - BH Quéc gia Ha Nai.
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