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Nghién cttu anh huong cua cac loai phu gia cham chay

dén kha ning bat chay ctia vat liéu PVC (Poly Vinyl Clorua)

Ninh Xuan Thing!", Nguy&n Minh Pat!, Ngé Tuin Diing’

! Trung tAm VAt liéu hitu co & Hbéa phdm xdy dyng, Vién Vat lidu xay dung, 235 Nguyén Trai, phudng Thanh Xuin Trung, quin

Thanh Xuan, Ha No6i

TU KHOA TOM TAT

Vit liéu PVC Bai béo nay trinh bay cic két qua nghién cifu anh hwéng clia cac loai phu gia chdm chéay Zinc borate,

Thit nghiém bét chéy Triphenyl phosphate, Aluminium hydroxide, Antimony(III) oxide dén kha niing bit chay quy dinh trong

QCVN_ 06:2‘022/ B?(D QCVN 06:2022/BXD va mdt sb tinh chit ctia vat liéu trén co s& nhita PVC. Két qua nghién ctu di chi ra

Fhu gia chong chdy céc loai phu gia chéng chdy khic nhau c6 anh huéng dang ké dén tinh bit chdy cta vat liéu PVC. Phiiong
phép phan tich nhiét TGA ciing d4 xac nhan kha ning chiu nhiét va chéng chay ctia vat liéu.
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This study presents the results of research on the effects of fire retardant additives Zinc borate, Triphenyl
phosphate, Aluminum hydroxide, Antimony(III) oxide on the ignitability specified in QCVN 06:2022/BXD

and some properties of PVC materials. Experimental results have shown that different types of flame

retardant additives have a significant influence on the ignitability of PVC materials. The TGA thermal

analysis method also confirmed the material's heat resistance and fire resistance.

1. Mo dau

San phdm vat liéu xay dung hoan thién c6 ngudn gbe tit nhua
PVC (Poly vinyl clorua) nhu tAm 6p trin, tudng hoan thién (hay con goi
1 tAm nhya 6p tudng PVC gia da, gia gb), san nhita, vach ngin, dd noi
thét ...c6 thanh phin cAu tao chinh 14 nhiya nguyén sinh PVC), bot da
vamét sb chét phu gia khéc. Cac loai vét liéu xdy dung tit nhia PVC ¢6
kha ning chéng triy xudc, chiu mai mon, chéng 4m mée, chéng mébi
mot tét, kha ning chdng nidc cao, mau sic, miu mi da dang, dé dang
lau chiii, vé sinh bé miit, trong Ivong nhe va gia thanh ré hon rit nhidu
so céc vt liéu c6 ngudn gbc tu nhién nhu d4, gd ... Do d6, PVC duge sit
dung nhiéu cho xiy dung nha cita va trang tri ndi ngoai thét. Trong
nhiéu hang muc, san phim PVC d thay thé nhitng vit liéu truyén théng
nhu gb, d4, ddng va nhdm. Do san phdm c6 ngudn gbe ti¥ nhita nén kha
ning chéng chéy con han ché, dé bit chay din dén nhidu nguy co gay
chéy khi stt dung. Theo qui dinh cia QCVN 06:2022/BXD [1], cac vi tri
nhu hanh lang thoat nan, sanh, phong ch va mét sb vi tri diic biét khac
can yéu ciu cac vt liéu phai c6 kha ning bét chay tit BC2 tro 1én, tic 1a
c6 kha ning bit chdy vita phai (BC2) hoic khé bt chay (BCl). Tuy
nhién, tit mét s6 két qua thit nghiém thuc té tai phong thi nghiém cta
céc san phdm nhyta PVC trén thi triwdng hién nay cho thiy chi c6 thé
d4p tng duoe mite dd d& bit chay (BC3), mot sb it san phdm cao cip
md&i c6 thé dép ting duge mie d6 bit chay vita phai (BC2).

Hién nay, cic vat liéu c6 ngudn gbc hitu co duge sit dung ngay
cang nhiéu trong cic céng trinh xiy ding do ¢6 nhiéu tinh chét tét, dé

thi cong va thdm my. Tuy nhién, hau hét cac loai vt liéu tif nhya, ké
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ca nhya ki thuat 14n dan dung, déu c6 tinh chay cao. Tinh hinh chéay
nd dién bién phtic tap va ngay cang nghiém trong, ¥ thitc ngudi dan
v& tuén thil cc quy tic an toan phong chéng chay né, dic biét trong
st dung dién, st dung lita...chua t6t dn dén nhiing nguy co' chay nd
xay ra cao. QCVN 06:2022/BXD di yéu ciu mét sé cac cong trinh diic
thtt d& xay ra tinh trang chady nhu karaoke, vii tritdng va cac gian
phong tap trung déng ngudi... cAn phai st dung cdc vit liéu hoan
thién c6 kha ning khéng chay hoic khé chéy, tuy nhién cic san phdm
tlt nhia thudng ndm trong nhém vat liéu dé bit chay.

Tai Viét Nam d c6 mét vai nghién citu nang cao kha niing chéng
chéy clia cdc vat liéu compozit PVC bang cich phdi tron mot sb chét
chéng chay nhu triphenyl-phosphate, nhém hydroxit, kém borat [2; 3; 4;
5] ...Tuy nhién, cdc nghién cu nay chu yéu danh gia tinh chét chay
theo UL-94 (kha ning bit chay bing ngon ltta don trong 15 gidy) khéng
phit hop thit nghiém tinh bit chay quy dinh trong QCVN 06:2022/BXD
hién hanh. Do dé, viéc nghién cttu ning cao kha ning chéng chdy cta
vét lidu trén co s nhita PVC (Poly vinyl clorua) theo thi nghiém bét
chéy (BC) ctia quy dinh trong QCVN 06:2022/BXD 1 rt cin thiét.

2. Nguyén vat liéu, thiét bi, quy trinh ché tao vat liéu va
phuong phap nghién ciu
2.1. Nguyén vt liéu, thiét bi

- Bt nhya PVC (SG580); Cong ty TNHH Nhuwta va Héa chit TPC

VINA (Viét Nam).
- Bot da CaCOg; 98 % lot sang 0,075 mm (Ha Nam).
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- Chét héa déo DOTP (Plasticizer NEO-T); Aekyung Chemical
Co., Ltd. (Han Quéc).

- DAu dau nanh Epoxy héa (Epoxidized Soybean Oil Eso 132X),
Nan Ya Plastic Corporation (Pai Loan).

- Chét én dinh chéng oxy hoéa (PVC Stabilizer LBC-180); hé
phttec Ca/Mg/Zn; Woochang Chemical Co., Ltd. (Han Qudc);

- Axit stearic (Acid Stearic 1838); PT. Cisadane Raya Chemicals
(Indonesia);

- Zinc borate (Zinc borate 2335 ZB400); 2Zn0.3B,0s.3,5H,0;
Shandong Wuwei Flame Retardant Sci. & Tech. Co., Ltd. (Trung Quéc);

- Triphenyl phosphate; (C¢Hs);PO,; Shanghai Zhanyun Chemical
Co., Ltd. (Trung Quéc);

- Aluminium hydroxide; Al(OH);; Céng ty TNHH Héa chit
Dengfeng Thién T4n (Trung Qudc)

- Antimony(III) oxide; Sb,0,, Hangzhou Mei Wang Chemical Co.,
Ltd. (Trung Quéc)

- Thiét bi trén kin hai truc vit HAAKE™ PolyLab™ Rheomix 600 QC (M§);

- Thiét bi gia c6ng miu ép nhiét model KB09-010 (Viét Nam)

- Thiét bi tao miu nhuya nhiét déo Thermo Scientific HAAKE
MiniJet Pro (M¥).

- Thiét bi thit bit chéy theo ISO 5657; ZY6172 (Zonsky Trung Quéc).

- Thiét bi thit co Iy da ning INSTRON 3382, (My).

2.2. Quy trinh ché tao vt liéu

Céc nguyén liéu duoc can v6i khéi Iuong xac dinh theo ti 18 khao
sat va tron so b bing diia thy tinh trude khi dua vao trén trong méay
tron kin hai truc vit HAAKE. Nhiét d6 tron trong thiét bi 1a 180 °C v&i
thoi gian tron 5 phiit va tbe d6 trén 50 vong/phit [6]. Hén hop nhita
sau khi troén trén méay trén kin hai truc vit HAAKE c6 dang mém déo
duge chuyén sang khuén ép ciia thiét bi gia céng miu ép nhiét va dugc
dan d8u tai nhiét d6 ép 1 180 °C; ap Iytc 75 kN va thoi gian 7 phit. Sau
thoi gian ép, khudn mau dugce 14y ra va tiép tuc deé ép dudi huc ép ctia

tAm kim loai 5 kg dé tranh co rit bién dang do sbc nhiét.

2.3. Phuong phdp nghién citu

2.3.1. Cdc phitong phdp tiéu chudn

Pé danh gia tinh bt chay va céc tinh chit co hoc clia vét liéu PVC
ché tao duoc, st dung céc phitong phép tiéu chudn nhu trong Bang 1.

Bang 1. Cac phwong phép tiéu chun.

TT Chi tiéu th® nghiém Pon vi|Phuong phap thit

1 |Kha ning bét chiy & btic xa 20 kW/m?| - ISO 5657 [7]
2 |Cudng d6 chiu kéo MPa | TCVN 4501-2
3 |Po dan dai khi ddt % TCVN 4501-2
4 |Khéi lwgng riéng g/cm?®| TCVN 6039-1
5 |D0 cting Shore D - TCVN 1595-1

2.3.2. Cdc phuiong phdp phdn tich

Khao sat d6 bén nhiét va d6 méat khdi luong bing phuong phap
phan tich nhiét trong lugng TGA (Mettler Toledo TGA/DSC 3+, My).
MAu duge do trong khoang nhiét d6 (30 + 700) °C, tde do gia nhiét
7 °C/phit trong moi treong khong khi.

3. Két qua nghién céu
3.1. Nghién citu dnh huing ctia cdc logi phu gia chdm chdy dén tinh

chdt ctia vt liéu PVC

Dua trén cac tai liéu tham khao [8; 9; 10] va mot sb nghién citu
thim do, dd st dung ty 1& cAp phéi dé ché tao vat liéu PVC nhu sau:
B4t PVC (100 phr); Bot d4 (100 phr); én dinh chéng oxy héa (3 phr);
dau dau nanh Epoxy héa (3 phr); héa déo DOTP (5 phr); chét bdi tron
axit stearic (1 phr), cdc loai chit cham chdy Zinc borate, Triphenyl
phosphate, Aluminium hydroxide, Antimony(III) oxide dwgc nghién
cttu thém vao don phéi liéu, véi ti 18 phu gia cham chdy so v6i nhia
tir (3 + 7) % dé khao sat kha ning chéng bét chay cho vat liéu PVC.

3.1.1.

bét chdy va mét sb tinh chdt ctia vét liéu PVC

Khdo sdt dnh huéng ctia ham luong Zinc borate dén khd ndng

P khao sat mot sb tinh chét ctia cic cip phéi vat liéu PVC sit
dung Zinc borate v&i cac ham lugng 14n luot 1a 3; 4; 5; 6; 7 Phr (Phin
khéi lwgng) so v&i khéi lgng nhita dé danh gia hiéu qua ctia loai phu
gia nay dbi v6i vat liéu PVC. MAu vat liéu sau khi duoc ché tao duoc
thi nghiém tinh bét chdy & bitc xa 20 kW/m? (mdc yéu cAu dé vat
liéu dat duge BC2 theo QCVN 06:2022/BXD) va céc tinh chét co ly
khéc nhu ciwdng d6 chiu kéo, khdi litong riéng, do cting Shore D. Két
qua thi nghiém tinh chit ctia cAc miu nhu trong Bang 2.

Tit két qua trong Bang 2 cho théy khi st dung ting ham lwong
phu gia Zinc borate, thoi gian xay ra bét chay cham hon nhung khong
nhiéu trong khi d6 céc tinh chét co Iy nhu cuwong d6 chiu kéo va do
dén dai dang c6 chiéu huéng suy giam va do cting, khéi luong riéng
hiu nhw khéng cé sy thay dbi. Do d6, Zinc borate khéng phit hop dé
st dung 1am phu gia chéng chdy cho vat liéu PVC.

3.1.2 Khdo sdt dnh hudng ctia Triphenyl phosphate dén khd ndng bdt

chdy va mét sb tinh chdt ctia vat liéu PVC

bi khao sat mot sb tinh chét ctia céc cAp phdi vat lieu PVC st
dung Triphenyl phosphate v&i cdc ham lugng 1an luot 1a 3; 4; 5; 6; 7
Phr so v6i khéi lvong nhya d& danh gid hiéu qua ctia loai phu gia nay
dbi véi vat liéu PVC. MAu vét liéu sau khi ché tao duogc thit nghiém
tinh bt chdy & biic xa 20 kW/m? va mot sb tinh chét co 1y khac. Két
qua tht? nghiém nhu trong Bang 3.
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Bang 2. Khao sit anh hudng ctia ham lvgng Zinc borate.

TT . P Cép phéi Pon vi MO MZ3 MZ4 MZ5 MZ6 MZ7
Tinh chat
I | Nguyén liéu ché tao
1 Nhwa PVC Phr 100 100 100 100 100 100
2 Bot da Phr 100 100 100 100 100 100
3 PVC Stabilizer LBC-180 Phr 3 3 3 3 3 3
4 DAu d4u nanh Epoxy héa Phr 3 3 3 3 3 3
5 | DOTP Phr 5 5 5 5 5 5
6 Axit stearic Phr 1 1 1 1 1 1
7 Zinc borate Phr 0 3 4 5 6 7
II | Tinh chét trén miu PVC
Thoi gian bt chay & btic xa 20 kW/m? s 194 204 220 232 241 245
' Quan sat - BC BC BC BC BC BC
2 Cuong do chiu kéo MPa 17,5 16,6 16,6 16,7 16,9 16,9
3 b6 dan dai khi ddt % 3,2 3,8 3,7 3,5 3,4 3,3
4 Khéi lwgng riéng g/cm? 1,67 1,69 1,70 1,71 1,72 1,72
5 Do cting Shore D - 81 80 81 81 80 81

Bang 3. Khao sit anh hwdng ctia ham lugng Triphenyl phosphate.

TT £ Cép phéi Pon vi MO MT3 MT4 MTS MT6 MT7
Tinh chat

I Nguyén liéu ché tao
1 | Nhya PVC Phr 100 100 100 100 100 100
2 | Botda Phr 100 100 100 100 100 100
3 PVC Stabilizer LBC-180 Phr 3 3 3 3 3 3
4 DAau dau nanh Epoxy héa Phr 3 3 3 3 3 3
5 | DOTP Phr 5 5 5 5 5 5
6 Axit stearic Phr 1 1 1 1 1 1
7 Triphenyl phosphate Phr 0 3 4 5 6 7

i Tinh chét trén miu PVC

Thoi gian bét chay & biic xa 20 kW/m?2 s 194 221 263 298 335 360
' Quan sat - BC BC BC BC BC BC
2 Cuong do chiu kéo MPa 17,5 16,4 16,2 15,8 15,4 15,0
3 b0 dan dai khi ddt % 3,2 3,3 3,4 3,6 3,9 4,3
4 Khéi lwgng riéng g/cm® 1,67 1,69 1,68 1,68 1,67 1,67
5 b6 cting Shore D - 81 81 81 80 80 81
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Két qua trong Bang 3 cho thiy khi st dung ting ham lwong phu
gia Triphenyl phosphate thi thi gian xay ra bit chdy chdm hon dang ké
ddng nghia v&i viée vat liéu c6 kha ning chéng bt chay tét hon.Tuy
nhién, khi cang tdng ham luwgng phu gia thi mic do cai thién khong
déng ké, trong khi cac tinh chit co ly nhu cudng do chiu kéo dang ¢
chidu huéng giam manh va d6 citng, khéi Itong riéng hiu nhu khéng cé
su thay ddi. Pidu nay chitng to Triphenyl phosphate ciing chua phit hop
dé sir dung 1am phu gia chéng chéy cho vat liéu PVC.

3.1.3.

bét chdy va mét sé tinh chdt cua vdt liéu PVC

Khdo sdt dnh huong ctia Aluminium hydroxide dén khd ndng

P khao sat mot sb tinh chét ctia cic cip phédi vat liéu PVC siz
dung Aluminium hydroxide v&i cic ham lugng 14n lugt 14 3; 4; 5; 6; 7
Phr so v&i khéi lvgng nhua dé danh gid hiéu qua cta loai phu gia nay
dbi véi vat lieu PVC. Mau vat liéu sau khi duge ché tao duoc tha
nghiém tinh bt chdy & bifc xa 20 kW/m? va céc tinh chét co 1y khac
nhu cudng d6 chiu kéo, khéi lugng riéng, d6 ciing Shore D. Két qua
thit nghiém tinh chét ctia cac miu dugc néu trong Bang 4.

Tit két qua trong Bang 4 cho théy khi sit dung ting ham lwong

phu gia Aluminium hydroxide thi thoi gian xay ra bit chdy dién ra

Bang 4. Khdo sat anh hudng cua ham lugng Aluminium hydroxide.

cham hon nhidu déng nghia véi viée vat liéu c6 kha ning chéng bit
chéy tét. Pidu nay c6 thé 12 do Aluminium hydroxide d c6 tic dung
phén hiy nhiét va sinh ra nuwéc, lam giam nhiét d6 cta qua trinh chéy.
Tuy nhién, khi cang tdng ham luwgng phu gia thi méc do cai thién
khong dang ké va qué trinh bt chay van xay ra & bitc xa 20 kW/m2,
trong khi céc tinh chit co Iy nhit cuong d6 chiu kéo c6 ting nhe va do
citng, khéi luong riéng hiu nhy khéong c6 su thay d6i. Do viy, phu gia
aluminium hydroxide ciing chwa phit hop dé sit dung cai thién tinh
chét bt chay cua liéu PVC & bifc xa 20 kW/m?

3.1.4.
chdy va mét sé tinh chdt cua vdt liéu PVC

Khdo sdt dnh huiéng ctia Antimony(IIl) oxide dén khd ndng bdt

D3 khao sat mét s tinh chét ctia cac cip phdi vat liéu PVC st
dung Antimony(III) oxide v&i cdc ham lugng 1an lwot 14 3; 4; 5; 6; 7
Phr so v6i khéi Itong nhya d& danh gia hiéu qua ctia loai phu gia nay
dbi vé6i vat liéu PVC. Mau vat liéu sau khi dugc ché tao sé duoc dem
thit nghiém tinh bit chay & biic xa 20 kW/m? va céc tinh chét co Iy
khac nhu cudng do chiu kéo, khbi lwong riéng, d6 ciing Shore D. Két
qua tht nghiém nhu trong Bang 5.

TT < Cép phéi bon vi MO MA3 MA4 MAS MA6 MA7
Tinh chat
I Nguyén liéu ché tao
1 | NhyaPVC Phr 100 100 100 100 100 100
2 | Botda Phr 100 100 100 100 100 100
3 | PVC Stabilizer LBC-180 Phr 3 3 3 3 3 3
4 DAu d4u nanh Epoxy héa Phr 3 3 3 3 3 3
5 | DOTP Phr 5 5 5 5 5 5
6 Axit stearic Phr 1 1 1 1 1 1
7 | Aluminium hydroxide Phr 0 3 4 5 6 7
I | Tinh chit trén miu PVC
Thoi gian bit chay & bic xa 20 kW/m? S 194 309 368 406 445 470
' Quan sat - BC BC BC BC BC BC
2 Cuong do chiu kéo MPa 17,5 17,7 17,8 18 17,9 17,9
3 b6 dan dai khi ddt % 3,2 3,6 3,5 3,4 3,5 3,6
4 | Khéi lugng riéng g/cm® 1,67 1,67 1,69 1,69 1,70 1,71
5 b0 ciing Shore D - 81 82 81 82 81 81
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Bang 5. Khao sit anh hwdng ctia ham lugng Antimony(III) oxide

Chp phéi ]

T Tinh chét Don vi MO MAn3 MAn4 MANS MAN6 MAn7
I Nguyén liéu ché tao

1 Nhya PVC Phr 100 100 100 100 100 100
2 Bot da Phr 100 100 100 100 100 100
3 PVC Stabilizer LBC-180 Phr 3 3 3 3 3 3

4 DAu d4u nanh Epoxy héa Phr 3 3 3 3 3 3

5 DOTP Phr 5 5 5 5 5 5

6 Axit stearic Phr 1 1 1 1 1 1

7 Antimony(III) oxide Phr 0 3 4 5 6 7

Il | Tinh chét trén miu PVC

1 Thoi gian bét chdy & bttc xa 20 kW/m? S 194 510 690 780 900 900

Quan sat - BC BC BC BC KBC KBC
2 Cuong do chiu kéo MPa 17,5 17,9 18 18,2 18,5 18,4
3 Do dan dai khi ddt % 3,2 3,3 3,4 3,5 3,3 3,2
4 Khéi lwgng riéng g/cm? 1,67 1,70 1,71 1,72 1,72 1,73
5 b0 ciing Shore D - 81 79 81 82 82 81
Két qua trong Bang 5 cho thiy khi st dung phu gia 3.2. Pdnh gid khd ndng chiu nhiét va chéng chdy qua phuong phdp
Antimony(III) oxide thi thoi gian xay ra bét chdy cham hon rit nhidu  phdn tich nhiét TGA

ddng nghia v&i viéc vat lidu c6 kha ning chéng bit chay rat tét. Tai
ham lwong 6 Phr khi ¢6 tac dung ctia ngudn nhiét va ngon lita mau vat
liéu xay hién twong dap tit ltta mdi va than héa khéng bit lia. Piéu
ndy c6 thé 13 do Antimony(III) oxide duéi tic dung ctia ngudn nhiét
cao phu gia da lam cho vt liéu phin huy tao 16p than héa ngan chin
viéc bét chdy xay ra. Khi ting ham luwong phu gia thi cwong d6 chiu
kéo ciing ¢6 xu huéng cé ting va dat gia tri cao nhét & ham ligng phu
gia 6 Phr trong khi cac tinh chit khac hiu nhv khong c6 sy thay dbi.
Thoi gian xay ra bit chay ctia Antimony(IIl) oxide chdm hon rét nhiéu
so v6i cac loai phu gia khac nhu Zinc borate, Triphenyl phosphate,
Aluminium hydroxide (Hinh 1). Tit két qua thit nghiém thoi gian xay
ra bit chdy cham hon va khéng bt chiy & biic xa 20 kW/m? (miic
BC2 theo QCVN 06:2022/BXD) khi stt dung ham luwgng phu gia 1a 6
Phr cho thiy Antimony(IIl) oxide phit hop dé& 1am phu gia chéng chay
cho vét liéu PVC dung trong cic céng trinh xay dung.

1000
900
800

700
600 —e+—Zinc borate

KBC KBC

500 —#—Triphenyl phosphate
400 Aluminium hydroxide
300 T
200
100

Antimony(lll) oxide

Hinh 1. Thoi gian xay ra bét chay khi st dung cac loai phu gia khac nhau.

b3 thue hién phan tich nhiét TGA ctia miu PVC khéng chita
phu gia chéng chay (MO0) va miu PVC c6 chita 6 Phr Antimony(III)
oxide (Man6) dé danh gia sy d6 bén va mit khéi lwong cua vat lidu
duéi tac dung ctia nhiét dd. Miu dugce do trong khoang nhiét do (30
+ 600) °C, tbc do gia nhiét 7 °C/phit trong mdi trwdng khong khi. Két
qua phan tich nhiét trén mau MO va MAn6 dugc thé hién trén Hinh 2.

208.5°C —— MAnG

90

80

Weight (%)

704

60

50

40

0 100 200 300 400 500 600
Temperature (°C)

Hinh 2. P thi TGA ctia m4u MO va Man6.

Qua biéu dd TGA so sanh giita hai miu MO va Man6 nh4n thiy
méu MAn6 bit diu phan hiy nhiét tai (298,5 °C) cao hon so véi miu
MO (282,1 °C), trén biéu dd ciing thé hién qué trinh phan hty dién ra
trén miu MAn6 thudng cé nhiét d6 cao hon miu MO. Pidu nay c¢6 thé
la do Antimony(III) oxide da c6 tic dung lam giam nhiét d6 ctia qua
trinh chay khién cho sy phan hiy nhiét dién ra chdm hon. Hai miu
MO va MAn6 sau khi phan tich nhiét mét khdi lugng khoang 48 %,
diéu nay phi hop véi cip phdi ché tao ctia mau vat liéu PVC. Khi
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nhiét d6 16n hon 530 °C thi hau nhu khéi luvong khéng c6 sy thay dbi,
diéu nay chiing t6 nhya PVC di bi phan hiiy hoan toan va cc thanh
phan khac cua vat liéu khéng phan huy boi nhiét. Tt két qua phan
tich nhiét cho thiy d¢ bén nhiét ctia miu PVC c¢6 chita Antimony(III)
oxide cao hon mau PVC khéng c6 chita phu gia chéng chay, diéu nay
chting t6 Antimony(IlI) oxide véi ham lwong 6 Phr phit hop dé si
dung 1am phu gia chdng chay cho vat liéu PVC.

4, Kétluan

Két qua nghién ctu khao sat anh hwéng cta cic loai phu gia
chéng chéay Zinc borate, Triphenyl phosphate, Aluminium hydroxide
dén tinh chit vat liéu PVC cho thiy Antimony(III) oxide c6 kha ning
lam ting kha ning chéng bét chéy t6t nhat cho vat liéu PVC. Pa lua
chon duoc cip phbi dé ché tao vat lieu PVC c¢6 kha ning chéng bit
chay & btic xa 20 kW/m? phit hop v&i yéu cdu BC2 trong QCVN
06:2022/BXD: nhwa PVC: 100 Phr; bot da: 100 Phr; PVC stabilizer
LBC-180: 3 Phr; diu d4u nanh Epoxy héa: 3 Phr; DOTP: 5 Phr; axit
stearic: 1 Phr; Antimony(III) oxide: 6 Phr va diéu kién céng nghé ché
tao: nhiét d6 gia c6ng miu PVC 13 180 °C;thdi gian trén 5 phit va tée
d6 tron 50 vong/phiit. Mau vat liéu PVC ché tao duoc khong bét chay
duéi tac dung ctia bitc xa 20 kW/m? va cac tinh chit co 1y ctia vat liéu

d8u ting so v&i miu so sanh khong chita phu gia.
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