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PHO HONG NGOAI, HINH THAI CAU TRUC VA TINH CHAT
CHAM CHAY VAT LIEU TG HOP PVC-HIDROTANXIT

INFRARED SPECTRUM, STRUCTURAL MORPHOLOGY AND FLAME RETARDANCY

OF PVC/MgAl COMPOSITE MATERIAL

Nguyén Quang Tung"", DPam Xuan Thing', Nguyén Tuan Anh’,

TOM TAT

DE cdi thién mot s6 tinh chét va ma rong pham vi st dung cta nhua PVC thi
viéc nghién ciiu tim kiém cac thanh phén t6 hop véi nd la rét can thiét. Muc tiéu
clia nghién cttu nay la phan tich phd hong ngoai dé chi ra cic tuong tac cda nhém
C-Cl véi cdc nhom trong hidrotanxit Mg/Al, hinh théi cdu tric cta vat liéu to hop
PVC/MgAI cho biét cac hat hidrotanxit Mg/Al d9 phan tan dong déu va bam dinh
tot trén nén PC. V6i ham lugng hidrotanxit Mg/Al thém vao 3% da cai thién dang
ké tinh chdm chdy cla vat liéu t6 hop PYC/MgAl, mau dat tiéu chudn UL 94.

Tir khéa: Hidrotanxit MgAl, vat liu t& hgp PVG/MgAl, vit liéu compozit chéng
chdy.

ABSTRACT

In order to improve some properties and expand the range of uses of PV, it
is necessary to research and search for composite components with it. The goal of
this study is to analyze the infrared spectrum to show interactions of C-Cl groups
with groups in MgAl hydroxide, the structural morphology of PV(/MgAl
composite material indicating copper dispersion MgAl hydroxide particles. It has
good adhesion to the PC. With the addition of 3% MgAl hydroxide content, it
significantly improves the flame retardancy of the PV(/MgAl composite material,
which meets the UL 94 standard.
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1. MO PAU

Nhua polyvinyclorua (PVC) la mét loai polyme nhiét déo
c6 gia thanh ré, nhiéu tinh nang vuct tréi nén giup PVC tré
thanh vat liéu ly tudng cho hang loat nganh cong nghiép
khac nhau nhu xay dung dan dung, ky thuat dién, ndng
nghiép, san xuat 6td, xe may, giao théng van tai, y té... nén
dugc st dung rong rai [1]. Tuy nhién, dé cai thién mot s6
tinh chat PVC can tao ra mét t6 hgp gilra PVC véi cac chat
chuc néng [2-5]. Vi vay, viéc nghién ctiu cau tric, tinh chat
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phd va mét s6 tinh chat cta vat liéu t6 hgp dugc 1a can
thiét. Trong nghién ctu nay, chidng téi phan tich tuong tac
gilta cac nhém chuc trong vét liéu t6 hop PVC/MgAI dé lam
ré anh hudng hidrotanxit MgAl dén dén hinh thai cdu trdc
va tinh chat chdm chay cua vat liéu t6 hop tao thanh [6-7].
2. THUC NGHIEM

2.1. Héa chat

- Polyvinylclorua (PVC) dang bét, mau trang (SG660, TPC
Vina, Dong Nai, Viét Nam), hé s6 K 65-67.

- Chat hoa déo dioctylphtalat (DOP) (Han Qudc).

- Hidrotanxit MgAl dugc téng hop tai Khoa Céng nghé
héa, Trudng Pai hoc Céng nghiép Ha Noi.

2.2. Ché tao vatliéu

Vat liéu t6 hgp PVC/MgAI dugc ché tao theo phucng
phap phoi trdn néng chay trén thiét bi trén kin Haake
Rheomix 610 (CHLB Duc). Cac mau vat liéu compozitdugc
ché tao vdi nhiét dd 195°C, thai gian 5 phut, t6c dé vong
tron tir 75 vong/phat, ty 1& ham lugng MgAl thay déi tur 2 -
5% (tinh theo compozit) va ty 1é ham lugng DOP tU 35%
(tinh theo PVCQ). Tiép theo, hén hgp nong chdy nhanh
chéng chuyén sang may ép dinh hinh tdm phang trén thiét
bi ép nhiét Toyoseky (Nhat Ban) & nhiét d6 bang nhiét do
phai tron t6i uu trong 3 phut, 4p suat ép 5MPa. Sau dé mau
dugc lam ngudi xudng nhiét dé6 phong, mau sau khi ché
tao dugc bdo quan & diéu kién nhiét dé phong it nhat 24
gid trudc khi xac dinh cac tinh chat. Cac mau vat liéu t6 hop
PVC/MgAI déu dugc ché tao theo quy trinh véi ham luong
MgAI Ian lugt 1a 0% (MgAl-0), 2% (MgAI2), 3% (MgAI3) va
5% (MgAI5)

2.3. Phuong phéap va thiét bi nghién cuu

- Ph8 IR dugc thuc hién trén may héng ngoai bién déi
Fourier NEXUS 670 (My) tai Vién Ky thuat nhiét déi, Vien
Han 1am Khoa hoc va Cong nghé Viét Nam.

- Anh hién vi dién tir quét phat xa truong FESEM dugc
thuc hién trén mdy Hitachi S4800 (Nhat Ban) tai Vién Khoa
hoc vat liéu, Vién Han lam Khoa hoc va Cong nghé Viét
Nam vai cac d6 phéng dai tir 20000 - 50000 lan.

- Khad nang chdng chdy cua vat liéu t6 hop t6 hgp
PVC/MgAl dugc danh gia theo tiéu chudn UL-94
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(Underwriters Laboratories Inc) ctia Hoa Ky (phuong phap
xac dinh thoi gian chady theo phuong nam ngang - HB,
Horizontal Burning).
3. KET QUA VA THAO LUAN
3.1. Phé héng ngoai cta vat liéu té6 hgp PVC/MgAl

Phé héng ngoai, cac hdp thu dic trung cla vat liéu t6
hgp PVC/MgAI (c), MgAl (b), PVC (a) dugc trinh bay trén
hinh 1 va bang 1.
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Hinh 1. Phé hdng ngoai cda PVC (a), hidrotanxit MgAl (b) va vat liéu t6 hap
PVC/MgAl (c)

Hinh 1 cho thdy céc tan s6 hap thu dac trung cho tiing
nhém phan ti tiéu biéu trong tiing thanh phan cda vt liéu
t6 hop déu xuat hién trong phé IR cla vat liéu t6 hop
PVC/MgAIl nhu dao déng hoéa tri cia nhédm -OH tai 3642 -
3200 cm™, dao déng bién dang ctia nhém -OH trong nudc
tai 1640cm™ vai cudng dé manh trong hidrotanxit MgAl tuy
nhién cé hinh dang va tan s hap phu c6 su thay déi diéu
nay ching to khi ché tao mau & nhiét d6 cao thi cac nhém
-OH da mét phan bi phan hay.

Béng 1. Mot s6 hap thu dac trung trén phd hdng ngoai cda hydrotanxit, PVC
va vat lidu to hgp PVC/MgAI

56 s6ng, cm’' Hinh | . .. .
. Cudng do Dao dong
MgAl | PVC |PVC/MgAl | ding
420 - - 471-698 Nhon Yéu
678 ’ Svig-or Oor Owg-o-n
- - 638615 | Nhon | Yéu Yoot
1383 | 1380 1381 | Nhon | Manh Ynos
1640 - 1638 - Nhon Manh s
1580 OH (H0)
- 3020 - 3020 - Nhon Trung
2863 2863 binh Ve-n
- 3539 |3536-342 | Nhon | Manh
4642 - - - Tu Manh You-
3200

Céac tan s6 hap thu dac trung cho ctia PVC déu xuat hién
trén phd do IR cla vat liéu t6 hgp PVC/MgAI nhu tai 635,
615cm™ nhung khong quan sat thdy su thay déi hoac thay
déi rat nhé vi s6 lugng nhém nay trong vat liéu t6 hop la rat
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I6n. Cac két qua phan tich phé IR cho thay pic dao déng
cta lién két -OH, Mg-O, Al-O c6 su dich chuyén ré6 nhat.
Diéu nay cho phép nhan dinh rang khi hinh thanh vat liéu
t6 hap PVC/MgAI da cé su hinh thanh cac lién két hidro méi
C-Cl..H-O-Mg, C=0...H-0-Mg va C-Cl...H-O-Al va C=0...H-O-
Al. Qua viéc phan tich phd héng ngoai, budc dau cho thay
cac thanh phan trong vat liéu t6 hgp da tuong tac véi nhau
tuang doi chat ché.

3.2. Hinh thai cau tric cba vat liéu té hgp PCV/MgAl

(2)

Hinh 2. Anh FESEM ciia hidrotanxit (a), PVC (b) va vatliéu t6 hap PYC/MgAl (¢)

C4u tric va sy phan bé clia hidrotanxit MgAl trong nén
PVC dugc quan sat trén FESEM (hinh 2). Anh FESEM clia vat
lieu t6 hgp PVC/MgAI cho thdy da s6 cac hat hdrotanxit
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MgAl da bam dinh t6t va phan tan dong déu vao trong
PVC. Bi€u nay sé lam cho vét liéu t6 hop PVC/MgAI ¢6 cau
trac dac khit va bén viing hon dudi tac dung cla cac Ung
suat kéo.
3.3. Kha nang cham chay cta vat liéu

DE& danh gia kha nang chéng chay cla vat liéu té hgp
PVC/MgAI dugc trinh bay trén bang 2.

Bang 2. Két qué kha nang chdy ngang cla vét liéu t6 hgp PYC/MgAl

retardancyof composites based on polyvinylchloride and fly ash composites
modified with some silane coupling agents. Journal of Science and Technology,
VAST, 51(5), 627-633.

[5]. Thai Hoang, Tran Thi Thanh Van, Nguyen Thi Thu Trang, Nguyen Vu
Giang, Nguyen Thuy Chinh, Do Quang Tham, 2013. The effect of organic acid -
modified fly ash on some properties and flame redundancy of polyvinylchloride in
presence of polymeric plasticizer. Journal of Chemistry, VAST, 61(6), 709-713.

[6]. A. L. G. Saad, H. A. Aziz, 0. I. H. Dimitry, 2004. Studies of electrical and
mechanical properties of poly (vinylchloride) mixed with electrically conductive

Két quad bang 2 cho thdy, khi tdang ham lugng
hidrotanxit MgAl tir 2 - 5%, thdi gian tat chdy cta cdc mau
nghién ctu 3% thi thoi gian chdy nhd nhat. Biéu nay ching
td rang, véi mau 3% thi hidrotanxit dé dang phan tan trong
nén nhua PVC, nh& d6 I6p hidrotanxit dudi tac dung cua
nhiét tao thanh I6p si bén nhiét bao quanh I6p nhua nén,
ngan chan su xam nhap clia oxy vao bén trong vat liéu. Dac
biét su bay hoi nudc trong hidrotanxit & nhiét dé ti€n hanh
thi nghiém gép phan lam gidm nhiét ning cla qua trinh
phan tng chay va ngan can oxi khong khi tiép xuic véi vat
liéu chay.

4. KET LUAN

Qua cac du liéu vé phé héng ngoai cho thdy cé su
chuyén dich clia céc tan s6 hap thu dic trung cho cac dao
doéng hoa tri cia nhém -OH trong hidrotanxit, cac tan sé
hap thu ctia PVC bién d6i khong nhiéu. Diéu d6 cho thay c6
su tuong tac gilra PVC va HT dé tao cac lién két gilia hai vat
liéu nay.

Anh FESEM chiing minh dugc cac hat hidrotanxit phan
tan dong déu va bam dinh t6t trén nén PVC,

Vat liéu t6 hgp PVC/MgAI véi ham lugng 3% vé khéi
luong c6 thdi gian cham chay nhd nhat c6 thé sir dung la
vat liéu chéng chay trong mot s6 linh vuc nhat dinh
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