P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

NGHIEN CUU ANH HUGNG CUA HAM LUGNG HIDROTALXIT
DEN CAU TRUC VA DAC TRUNG TINH CHAT VAT LIEU

COMPOZIT PVC/ HIDROTANXIT

THE INFLUENCE OF HIDROTALXIT CONTENT TO TORQUE AND CHARACTERISTIC PROPERTIES

OF PVC/HYDROTANXIT COMPOSITE MATERIALS
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TOM TAT

Vat liéu polyme comopozit PVC/HTMgAI dugc diéu ché bang cach tron nong
chdy PVC véi HTMgAI 6 cac ham lugng khdc nhau tir 2 dén 5% so véi khoi lugng
PVC 6 195°C trong 5 phiit va toc d 75 vong/phdt. Trong nghién ctiu nay, ching
toi phan tich anh hudng cda ham lugng HTMgAI dén tuong tac cla cdc nhom
dinh chdc trong vét liéu, cdu tric va cac tinh chdt khac nhu: mé-men xodn, @6
nhét ndng chay, mo dun dan hdi,. . .. Bang cc phuong phap phan tich cu tric
hién dai nhu F-TIR, SEM da ching minh cac hat nano HTMgAI bam dinh t6t va
phan tan déu trong PV(, dong thoi ciing xuat hién cac lién két hydro méi nhu:
(=0...H-0-Mg, (=0...H-0-Al. Mau PVC/HTMgAI 3 c6 gid tri d6 bén kéo dut va md
men xodn cao nhat tuong (ng véi 28,21MPa va 14,6Nm. Diéu nay chiing minh
rang vat liéu PVC/HTMgAI véi ham lugng 3% HTMgAI t6i uu nhat trong 3 loai
compozit PVC/HTMgAI khac dugc khdo sat cung diéu kién.

Tirkhda: Polyvinyl Clorua, PVC compozit, PVC/hidrotalxit, @ nhét néng chay.

ABSTRACT

PVC/HT MgAl polymer composite samples were prepared by melt mixing
PVC, HT MgAl with content 2 - 5% wt. PVC at 195°C for 5 minutes and 75rpm. In
this study, we analyzed the influence of HTMgAI different content to the
interaction of functional groups in material, torque, melting viscosity and elastic
modulus,.... By structural analysis methods such as: F-TIR, SEM were indicated
that HTMgAI nanoparticles bond well and evenly disperse in PVC as well as
appearing new hydrogen bonds such as: (=0...H-0-Mg, (=0...H-0-Al. The
tensile strength values were 28.21MPa and torque values were 14.6Nm for the
sample PVC/HTMgAI 3. Which proved that PVC/HTMaAl composite with the
HTMgAI content of 3 wt% reached the optimum results among four kinds of
PVC/HTMgAI polymer composite materials investigated.

Keywords: Polyvinylchlorua, PVC composite, PV(/hidrotalxit, melt viscosity.
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1.MO PAU

Hydrotalxit (HT) Ia hén hgp hydroxit ctia kim loai héa tri
Il va kim loai héa tri lll, tao thanh cac I6p bat dién mang
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dién tich duong. D& cdu trdc trung hoa vé dién tich cac
anion bi hydrat hoa dugc dan xen vao khoang tréng gilia
hai I6p bat dién [1, 2].

Do c¢6 thé téng hop dugc dé dang nén HT dugc Ung
dung ngay cang nhiéu trong ché tao vat liéu
nanocompozit. Nanocompozit trén co sé HT c6 cac tinh
chat co ly vuot tréi so véi compozit théong thusng nhu dé
bén co ly, dé bén nhiét cao, c6 kha nang chéng chay. Nhiéu
coéng trinh nghién ctu cho thdy HT ciing c6 kha nang gia
cudng tinh chat ctia polyme khéng kém gi clay trong
metylmetacrylat, epoxy. Gan day nano HT dugc nghién ctu
st dung lam chat gia cuong trong 1&p phu hiu co, né cé
tdc dung cai thién cac tinh chat nhiét, tinh chat co ly cta
mang, tang kha nang chéng chay [3-7]. HT bén canh viéc
dugc st dung dé gia cudng cac tinh chat co ly cho cac I6p
phd hitu co thi HT con dugc nghién cdu dng dung dé ting
hiéu qua bao vé chéng an mon kim loai cho cac I6p pha.
Do dac tinh cdu tric c6 kha ndng trao d6i anion, HT dugc
nghién clru 1am chat Gc ché an mon va chat mang Uc ché
an mon trong I&p phl bdo vé hitu co [4-6].

Poly vinyl clorua (PVC) la mét chat déo da dung va
dugc x€p tha hai sau PE vé muc d6 tiéu thu véi gia thanh
ré va nhiéu tinh nang néi tréi. Tuy nhién, nhugc diém cla
PVC Ia nhay nhiét d6 cao va cac san pham phan hay cla
PVC gay doc hai do khuyét tat trong cau truc nhu lién két
dau - ndi dau.

Vi vay, dé cai thién va nang cao tinh chat nhiét ctia PVC
bang cach t8 hgp véi cac hgp phan chéng chay bang viéc
viéc st dung hydrotalxit la hydroxit I16p kép (v6i cau tric
goém cac I6p hydroxit mang dién tich duong dugc can bang
dién tich bang cac anion mang dién tich am nam xen gilra
cac |6p) phan tan vao nén nhua nham cai thién tinh chat co
ly so v8i compozit théng thudng nhu dé bén kéo, dé bén
nhiét [8]. Vat liéu compozit PVC/HTMgAI dugc ché tao theo
phuong phap tron néng chdy. Khd nang chdy nhét, cac tinh
chat co, va dac trung cdu trdc hinh thai cia vat liéu
compozit PVC/HTMgAI dugc nghién ctu dé danh gia kha
nang gia cong va Ung dung cula vat liéu.
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2. THUC NGHIEM
2.1. Héa chat

Polyvinylclorua (PVC) dang bét, mau trang loai SG 660,
d6 trung hgp trung binh n =980 -1020 va hé s6 K =65 - 67,
dugc cung cap bai Céng ty TNHH nhua va hoa chat TPC
Vina, B6ng Nai, Viét Nam. Magie nitrat, nhém nitrat la cac
san phdm cla cong ty Merck, Buc. Chat hoa déo Dioctyl
phtalat (DOP) vé&i dé tinh khiét 99,5% va ty trong 0,986 *
0,003g/cm?® dugc mua tir Cong ty hoa chat Buc Giang.
Natrihidroxit, natricacbonat va cac chat 6n dinh nhiét nhu
Kém stearat, canxi stearat mau trdng dang bot min la cac
héa chat cé xuat x ti Trung Quéc.

2.2. Ché tao vat liéu compozit/hidrotanxit

Vat liéu compozit PVC/HTMgAI dugc ché tao theo
phuong phédp phéi tron néng chay trén thiét bi tron kin
Haake Rheomix 610 (CHLB Duc). Cac mau vat liéu
compozitdugc ché tao véi nhiét d6 195°C, thai gian 5 phut,
téc do vong tron tir 75 vong/phut, ti 1€ ham lugng HTMgAI
thay d8i tu 2 - 5% (tinh theo compozit) va ti [é ham lugng
DOP tir 35% (tinh theo PVC). Tiép theo, hén hop nong chay
nhanh chéng chuyén sang may ép dinh hinh tdm phéng
trén thiét bi ép nhiét Toyoseky (Nhat Ban) & nhiét d6 bang
nhiét d6 phdi tron t6i uu trong 2 phut, ap suat ép 5MPa.
Sau d6 mau dugc lam ngudi xuéng nhiét d6 phong, mau
sau khi ché tao dugc bdo quan & diéu kién nhiét dé phong
it nhat 24 gid trudce khi xac dinh cac tinh chat vat liéu.

2.3. Phuong phap phan tich

FT-IR dugc thuc hién trén may héng ngoai bién ddi
Fourier NEXUS 670 (MY) v&i d6 phan gidi 4cm™, 32 1an quét
trong giai budc song tir 4000cm™ - 400cm™

Kha nang chdy nhét cla vat liéu dugc nghién cdu qua
viéc theo d6i momen xodn nh& phan mém Polylab 3.1 két
ndi vai thiét bi tron ndi Haake (Duc).

Tinh chat co hoc cla vét liéu dugc xac dinh theo tiéu
chdn DIN 53503, t6c do kéo 50mm/phut & nhiét dé phong,
méi loai mau dugc do ba lan dé 1ay gia tri trung binh trén
thiét bi do co ly da nang Zwick (Buc).

Cac phuong phap déu dugc thuc hién tai Vién ky thuat
nhiét ddi, vién Han lam Khoa hoc va Céng nghé Viét Nam.

Hinh thai cau trdc clia vat liéu dugc quan sat bang cach
st dung Kinh hién vi dién t& quét phat xa trudng FESEM,
S-4800 (Nhat Ban) vai dién ap gia t6c dién tar 10kV tai Vién
Khoa hoc vat liéu, Vién Han lam Khoa hoc va Cong nghé
Viét Nam.
3.KET QUA VA THAO LUAN
3.1. Phan tich phé héng ngoai FTIR cia vat liéu
compozit PVC/hidrotanxit

Hinh 1 trinh bay ph8 héng ngoai cla (a) PVC, (b)
PVC/HTMgAI2, (c) PVC/HTMgAI3, PVC/HTMgAIS5.

Ph& FT-IR cia PVC (hinh 1a) cho thay cac tan s hap thu
dac trung cho cac dao déng hoa tri cia nhém CH, tai 2968 -
2915cm™ va dao ddng bién dang tai budc song 1430cm™.
Dao déng & s6 song 1252cm™ dac trung cho nhém C-H gén
vdi Cl, Khodng buéc song tir 1100 - 1000cm™ dac trung cho
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lien két C-C trong chudi C cua PVC. Cuéi cung, trong
khoang 600 - 693cm™ tuong tng vdi lién két C-Cl.

(a) PVC
3
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©
(b) PVC/HTMgAI2 2
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(d) PVC/HTMgAI5

1721

1259

3500 3000 2500 2000 1500 1000 500

Sésong, em!

Hinh 1. Ph hdng ngoai FTIR ctia PVC va PVC/HTMgAI

Trén cac phé héng ngoai clia vat liéu PVC/HTMgAI (hinh
1 (b), (c) va (d)) xuat hién dao déng hoa tri ctia nhém -OH
tai 3410 - 33434cm™, ham lugng hidrotalxit cang tang thi
cudng dé pic cang manh tuy nhién su thay déi gilta cac
ham lugng khéng chénh léch qua I6n. Budc séng dao dong
tai 1721 - 1723cm™ dac trung cho dao dong hoa tri cla
nhom C=0 c¢6 trong hidrotalxit. Dao dong bién dang cla
nhém —-OH trong nudc tai 1640cm™” xuat hién véi cudng do
yéu (b) (¢) (d) nguyén nhan c6 thé do trong qua trinh ché
tao mau & nhiét d6 cao mét phan nhom-0OH da bi phan
huy [9].

T hinh 1 thay ré su hinh thanh cac lién két hidro mai C-
Cl...H-O-Mg, C=0...H-0O-Mg va C-Cl...H-O-Al va C=0...H-O-Al va
6 su dich chuyén cla céc pic dao ddng ctia nhém -OH, Mg-
0, Al-0. Quan phan tich phé héng ngoai budc dau cho thdy
cac thanh phan trong vat liéu t6 hgp dugc da tuong tac vdi
nhau chat ché. biéu nay chiing té rang da ché tao thanh
cdng vat liéu compozit PVC/HTMgAI. Ngoai ra, cac tan sé hap
thu dac trung cho cac nhdm & PVC déu xuat hién trén phd IR
cta PVC/HTMgAL. Vi du nhu tai 600 - 693cm’™.

3.2. Kha nang chay nhét cha vat liéu compozit PVC/
hidrotanxit

Bang 1. Dac trung ndng chdy clia vat liéu compozit PVC ban ddu va
PVC/HTMgAI theo ham lugng khdc nhau

Dac trung nong chay ctia vat liéu compozit
STT| Ky hiéumau Thoigian |\t 6 €0 Momen xoan
(gidy) C (Nm)
1 PVC 102 175 133
2 PV(/HTMgAI2 125 203 13,5
3 PV(/HTMgAI3 181 217 14,6
4 PV(/HTMgAI5 163 221 13,9

Kha ndang chdy nhét cta vat liéu PVC ban dau va
PVC/hidrotanxit véi cac ham lugng khac nhau dugc thé
hién théng qua gian d6 luu bién ndng chay trén hinh 2 va
bang 1.
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Két qua cho thay, ham lugng hidrotanxit da cé anh
hudng ré rét Ién tinh chat néng chady clia compozit
PVC/HTMgAI. HTMgAI (hidrotanxit) kéo dai thai gian néng
chay cta PVC khi vat liéu dugc tron trén thiét bj tron kin.
Khi ham lugng HTMgAI tang, thoi gian ndng chdy cla vat
liéu cing tang theo. Diéu nay c6 thé dugc giai thich do su
c6 mat ciia HTMgAI lam tang ma sat ndi trong qua trinh
tron cda vat liéu, t d6 dan dén su gia tang moé-men xodan.
Hon nia, nhiét dung clia HTMgAI cao hon so véi ciia PVC
ban dau, do d6 can mét nang lugng da I6n cho qua trinh
tang nhiét dé clia compozit so véi PVC ban dau. Mat khac,
d6 dan dién ctia PVC/HTMgAI kha thap da ngan chan su
truyén nhiét va nong chay ctia nhua PVC. Vi vdy, thai gian
néng chay cda vat liéu tang khi ham lugng HTMgAI tang.

— PVC

PVC/HTMgAI2
PVC/HTMgAI3
— PVC/HTMgAIS

15 4

10 4

Mo men xodn, Nm

Thai gian trén, phat

Hinh 2. Gian d luu bién nong chay cda vat liéu compozit PVC va PYC/HTMgA

3.3. Tinh chat co hoc ctia vat liéu compozit PVC/hidrotanxit
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Hinh 3. Tinh chat co hoc clia vat liéu compozit PVC va PV(/HTMgAI

Hinh 3 thé hién d6 bén kéo, modun dan héi va d6 gian
dai khi dut cda vat liéu compozit PVC/hidrotalxit. D6 bén
kéo tang theo ham lugng lugng HTMgAI tit 2 - 3% gidm dén
khi tang ham lugng HTMgAI. V&i ham lugng 3% HTMgAI thi
d6 bén kéo cla vat liéu la tot nhat, dat 28,21MPa. Tuy nhién
khi tang lén 5% thi tinh chat nay lai gidm con 26,72%.
Nguyén nhan c6 thé dugc giai thich do su phan tan cla cac
hat HTMgAI trén nén PVC khong dugc déng déu, khi ham
luong tang cao, kha nang phan tan kém, dan dén cé su co
cum, tap trung thanh tiing dam trén nén vat liéu. Hon nira,
kha nang truyén nhiét gitta cac hat HTMgAI véi nén PVC
kém khi ham lugng ctia chiing qua nhiéu. Diéu nay dan dén
su hinh thanh cac tng suat va khuyét tat & mau.
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3.4. Dic trung hinh thai cau tric cta vat liéu compozit
PVC/hidrotalxit

C4u tric va su phan bé cta hydrotalxit MgAl trong nén
PVC dugc quan sat thong qua anh FESEM (hinh 4).

& N

(c) PVC/HTMAI3

(d) PVC/HTMgAIS

Hinh 4. Anh FESEM ctia vt liéu (a) PVC, (b) PVC/HTMgAL2, (c) PVC/HTMgAI3,
(d) PVC/HTMgAIS
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Anh FESEM cua vat liéu t6 hgp PVC/HTMgAI cho thay
su xuat hién rd cla cac hat hidrotalxit MgAl ching té
chiing da bam dinh tét va phan tan trong PVC. Dac biét tai
ham lugng HTMgAI 3% cac vung trén mau déu c6 su phan
tan t6t va déng déu nhat. Diéu nay sé lam cho vat liéu t§
hop PVC/HTMgAI ¢6 cau truc dac khit va bén vimg hon
dudi tac dung cda luc. Tai ham lugng 5%, mot s6 ving
xudt hién su két dam clia cac hat HT trong nén PVC. Diéu
nay hoan toan phu hgp véi két qua dac trung tinh chat co
hoc clia vat liéu da thu dugc & trén. Do su tap trung tiing
cum cla nhiing hat v6 co thém vao véi ham lugng qua
cao da lam gidm dang ké cac tinh chat co hoc cla vat liéu,
dac biét & d6 bén kéo.

4. KET LUAN

Vat liéu compozit PVC/HTMgAI c6 mé-men xoan va thoi
gian tron néng chdy cao hon so véi vat liéu PVC. Su c6 mat
cGa HTMgAI lam tang dd bén kéo cua vat liéu compozit
PVC/HTMgAI so véi PVC.

Cac hat nano HTMgAI c6 kha nang phan tan tét trén
nén PVC va cdi thién dugc tinh chat bén kéo clia vat liéu,
tang 24,57 - 31,52% khi so sanh véi PVC ban dau & cung
diéu kién. Vi ham lugng 3% thdi gian néng chay la cao
nhat véi 181 (gidy), nhiét do la 217°C va gia tri mé men
xoan 1a 14,6Nm.
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