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NGHIEN CUU CHE TAO LOP PHU COMPOSITE TREN CO SO
NHUA ACRYLIC STYRENE VA TRO BAY

Hoang Thi Hwong Thiiy!, P§ Anh Tuin2, Dinh Ngoc Thirc?, Ping Thi My Linh*
TOM TAT

Ngi dung bai bdo la nghién citu ché tao I6p phii composite trén co'sé nhwa acrylic styrene
6 chira tro bay, sau dé danh gid anh hwéng cua tro bay dén d bam dinh va do bén mai mon
cdt roi cua lop phu. Lop phu composite khong chita va co chiva hat tro bay voi cac ham luwong
khdc nhau dwoc nghién citu ché tao va khdo sdt tinh chdt co. Két qua thu dwoc cho thay da ché
tao thanh cong lop phu composite trén co so nhua acrylic styrene co chira tro bay, sw co mdt
tro bay trong I6p phii ¢6 tic dung cdi thién dding ké tinh chdt co, trong dé, 16p phit cé ham
lirong tro bay 10% thé hién nhimg déc tinh tot nhdt trong cdc cong thire 16p phit dé nghién ciru.

Tw khoa: Polymer composite, acrylic styrene, tro bay.

1. DAT VAN PE

Acrylic styrene dugc str dung chu yéu dé san xudt cac loai 16p phu composite do ¢6
d6 bén kha cao trong mdi truong khong khi 4m, trong méi truong nude va thoi tiét ndng am.
Tuy nhién, theo thoi gian, dudi tac dong cua cac yéu t6 thoi tiét gay ra nhimg bién dbi héa
hoc trong 16p phii, 1am suy giam céc tinh chat va mat dan kha ning bao vé, trang tri,... [1][2].
Pé khic phuc nhitng han ché trén, c6 thé tao ra cac 16p pht hitu co trén co so vt liéu polymer
composite nhu phan tan céc hat oxide kim loai, than den, tro bay... trong polymer [3][4][5].
Trong do, tro bay 1a loai hat dugc tao ra trong qua trinh ddt nhién liéu cua cac nha may nhiét
dién c6 cac vu diém nhu rat bén nhiét, chdng duoc co ngdt kich thude, bén véi cac loai hoa
chat, gia thanh ré. Tinh chat co hoc cao, dic biét 1a do cung va do bén nén 16n [5][6]. Sir
dung tro bay trong viéc ché tao 16p phii composite khong chi gop phan giam tai duoc sy
khan hiém vé ngudn nguyén vt liéu, tiéu thu dugc sé luong 16n hat phé thai ndy ma con
mang lai nhitng loi ich vé& méi truong.

2. THUC NGHIEM

2.1. Nguyén liéu va héa chit

Tro bay c6 ham lugng SiO; + Fe;03 +ALO3 > 86%, d6 am 0,3%. Dung dich NaOH
0.5N va dung dich HCI 36% (hang Xilong, Trung Qudc).
Acrylic styrene Revacryl R4322 do hang Symthomer san xuat, cdu triic hoa hoc nhu sau:
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Chat lam dac 3025, hiang Dow (M¥), duoc pha nudc cat vdi ty 18 1:600 vé thé tich.

2.2. Chuén bi miu

2.2.1. Xir Iy bé mdit tro bay

Hat tro bay min dugc tron véi dung dich NaOH 0,5N véi ti 1€ 1:15 vé khoi lugng, dun
néng hdn hop dén 90°C trong 6 gio. Tién hanh rira bang nude cat t&i khi pH = 7. Phan rin
dugc sdy ¢ 100 °C trong 12 gio. Thu dugce tro bay da xir Iy bé mat.

2.2.2. Phan tan tro bay

Céc hat tro bay sau khi xir 1y kiém duoc dua vao cong thirc polymer composite véi
cac ty 1€ tro bay trong cac mau nhu sau: 5%, 10%, 15%, 20%, 30% va 40%. Ban dau, phan
tan tro bay vao phu gia lam dic bang thiét bi rung siéu 4m Derui DR-MS1 trong 3h. Khoi
lugng tro bay va phu gia lam dic dugc 1y nhu trong bang 1. Sau d6, thém vao cac mau 60g
nhya R4322. Rung siéu 4m hdn hgp trong thoi gian 3 gio.

Bang 1. Khoi lwgng tro bay va phu gia lam dic trong cic miu acrylic styrene khac nhau

Ham luong tro bay (%) 0 5 10 15 20 30 40

Khéi luong tro bay (g) 0 1,5 3 4,5 6 9 12
Khoi luong phu gia lam déc (g) 0 0,75 | 1,50 | 2,25 3 4.5 6

2.2.3. Chudn bi cdc I6p phii composite

Céc 16p mang nghién ciru tir cac mau polymer composite véi ti 1¢ tro bay khic nhau
duoc ché tao béng dung cu khung gat chiéu day ERICHSEN MODEL 360, vdi chiéu day udt
13 60pum trén bé mat cac tim kinh kich thudce 100 x 70 x 4 mm. Sau dé béc tach ldy mang
polymer composite va gin vao khung ctra sd bang vat liéu nhém va inox dé 16p mang kho tir
nhién trong 7 ngdy ¢ phong thi nghiém. Mang polymer composite khé thu dwoc c6 chiéu day
khoang 25pum.

Ddi v6i cac thir nghié¢m tinh chét co, mang nghién cuu dugc ché tao trén bé mit cac
tam bé tong kich thude 150 x 100 x10 mm, sau dé dé khé ty nhién trong 7 ngay.

2.3. Phwong phap phan tich, thir nghiém

Phan tich hinh thdi cdu tric FE-SEM: Hinh thai bé mat cia tro bay va vat liéu
composite dugc phan tich bang kinh hién vi dién tir quét phét xa truong (FE-SEM) S 4800
(Hitachi, Nhat Ban).
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Phén tich phd hong ngoai FT-IR: Pic trung cac nhém cau tric cia tro bay va cac 16p
phii polymer composite duge phén tich bai thiét bi quang phd FT-IR (NEXUS 670, Nicolet).

Xéc dinh d bam dinh: B§ bam dinh cia mang polymer composite dugc xac dinh theo
TCVN 2097:1993. Dung dao sic nhon va thude ké cac vét cit 1én mang polymer composite
v6i toe do khong ddi tao ra cac vét cit an sau vao tim mau, song song va vudng goéc voi
nhau, cach nhau 3mm. Xac dinh d§ bam dinh trén co s& dién tich mang bi bong trdc.

Xéc dinh 6 bén mai mon cat roi: DO bén mai mon cat roi cia 16p phu hitu co duoc
xéc dinh theo tiéu chuan ASTM D968-15 bang cich cho roi cat qua mot dng xudng mét 16p
phu polymer composite trén tim bé tong dén khi bé mat mau cé sy mai mon c6 thé quan sat.
Thé tich cat da duogc st dung trén mot don vi chiéu day mang son 13 d6 bén mai mon cia
16p phu, duoc tinh bang lit/mil (1 mil =25 pm). Cong thirc do bén mai mon cat roi nhu sau:

D6 bén mai mon = V/d (I/mil)

Trong d6: V 14 thé tich cat (I); d 1a chiéu day 16p phii (mil)

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hinh thai céu tric hat tro bay

Két qua hinh thai c4u tric va kich thudc cua hat tro bay ban dau va sau khi xir Iy kiém
duogc thé hién & hinh 1.

.

50,0um Jf IMS-NKL 2.0k 4.7mm x2.00k SE

Hinh 1. Anh SEM ciia hat tro bay trwéc va sau khi xir Iy bing NaOH 0,5N

Hinh dang cua céc hat tro bay thé ban dau dugc thé hién & hinh 1a. Hau hét cac hat c6
hinh cau va kich thudc nho khoang vai pm dén vai chuc um (Hinh 1a). Hat tro bay can duoc
xtr y dé céc hat sach hon va tang cuong su tiép xtc bé mat hon trudce khi sir dung lam phu
gia cho son acrylic va cac vt liéu polymer. Hinh 1b cho thay tro bay xir ly bang kiém bé
mat ciia tro bay da bi an mon dang ké boi dung dich NaOH 0,5N. B& mit trd nén nham hon,
g0 ghé hon, dién tich bé mat tang. Tir d6, lam ting kha ning tiép xuc va lién két pha véi cac
phan tir polyme trong cac td hop vat lidu polymer.
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3.2. Pho hong ngoai ciia cac 16p phi

Pho h6ng ngoai ciia 02 mau dai dién 0% va 10% duoc trinh bay & hinh 2.
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Hinh 2. Phé hong ngoai ciia 16p acrylic styrene chira 0% va 10% tro bay

Tir két qua phd hdng ngoai hinh 2 nhan thiy cac van phd hdng ngoai xut hién trén ca
hai mau 16p phu:

Van phd 2950 cm™" dic trung cho dao dong héa tri ciia CH no

Van phd 1750 em™ dic trung cho dao dong héa tri ciia nhém C=0

Vian phd 1450 em™ dic trung cho dao dong bién dang ctia nhém CHj

Van phd 1150 cm™ dic trung cho dao dong hoéa tri cia C-O, C—C

Vian phd 760 cm™ va 702 em™ dic trung cho dao dong héa tri cia C—H trong nhan
thom styrene.

So sanh giira ph6 hong ngoai ciia hai 16p phu acrylic styrene chita 0% va 10% ham
luong hat tro bay, nhan théy khong co su thay ddi vi tri cua cac van phé ma chi thay ddi vé do
truyén qua diéu nay ching t6 tro bay khong 1am anh hudng dén dac diém cua acrylic styrene.

3.3. Hinh thai ciu tric ciia 16p phi

a b
Hinh 3. Anh FE-SEM ciia 16p phii khong chira hat tro bay (a) chira 10% hat tro bay (b)

Anh FE-SEM ctia 16p phu polymer composite khong chita va chira 10% hat tro bay
cho théy céc hat tro bay phén tan twong ddi dong déu trong 16p phu, kich thude hat kha nho,
16p phti ¢6 cdu trc hinh thai chit ché, bé mit 16p phu twong ddi min mang. Tong thé cu
tric cua polymer composite bén chit, khong quan sét thay khuyét tat, vét ran nirt va 16 hong.
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3.4. Khao sat tinh chit co 1y ciia mang polymer composite

3.4.1. Bo bam dinh

D6 bam dinh 13 mét trong nhitng tinh chit quan trong dé gii tinh 6n dinh va bao vé
cho mang polymer composite. Dy bam dinh cua 16p phu chira cac hat tro bay va 16p phu
khong chira hat tro bay trén co s& nhuya acrylic styrene dugc trinh bay & hinh 4.

Hinh 4. Hinh anh bam dinh ciia 16;p phu chira hat tro bay ham lwgng khac nhau

Ttr hinh 4 cho thay:

Dai v6i cac mau cé chia 0%, 5%, 10% céc vét cat rd rang va chua cé su bong tréc,
tuong tng vdi do bam dinh dat diém 1 (theo TCVN 2097-1993).

Cac mau c6 chira 15% va 20% tro bay, cac mép vét cat ¢ su bong troc nhe, tuong
ung voi do bam dinh dat diem 2.

Céc mau chita 30% va 40% tro bay, cdc mép vét cit cé su bong tréc ning, tuong g véi
d6 bam dinh dat diém 3 va 4. Hon nita, khi ham luong tro bay > 10%, mang son bi sim mau hon.

3.4.2. PJ bén mai mon cdt roi

Anh hudng cia hat tro bay dén d6 mai mon cét roi cia 16p phu trén co sé acrylic
styrene R4322 véi céc ty 1€ tro bay khac nhau dugc trinh bay & hinh 5.
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Hinh 5. P4 bén mai mon cat roi ciia cac 16p phii c6 ty 1¢ tro bay khac nhau
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D06 bén mai mon cat roi trén hinh 5 cho thay: khi ham lwong cac hat tro bay ting tir 0%
dén 40%, d6 bén mai mon cat roi ctia 16p phii ting 1én. Tuy nhién, chi ting manh & ty 16 < 10%.
Diéu nay duoc giai thich do ham lugng tro bay 16n hon, cic hat tro bay c6 thé khéng dugc bao
boc hoan toan bdi cac phan tir polymer do vay tuong tac gifta tro bay vdi polymer kém di.

Tir két qua tinh chit chat co ctia mang polymer composite cho thdy ham lugng hat tro
bay thich hgp can cho vao acrylic styrene 14 10%. O ham luong cao hon d6 bén mai mon cat
roi c6 thé tang thém chut it nhung @6 bam dinh lai gidm manh.

4. KET LUAN

Hat tro bay phan tan kha ddng déu trong mang son, sy ¢6 mit ctia tro bay khong 1am
anh huong dén dic diém ciu tric cua acrylic styren. Két qua khao sat do bam dinh va do
mai mon cét roi cho thiy ham lugng tro bay thich hop cho ché tao 16p phii composite trén
co s& nhya acrylic styren va tro bay 1a 10%.
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PRODUCTION OF COMPOSITE COAT ON THE BASIS OF
ACRYLIC STYRENE PLASTIC AND FLY ASH

Hoang Thi Huong Thuy, Do Anh Tuan, Dinh Ngoc Thuc, Dang Thi My Linh

ABSTRACT

The content of the article is to study and fabricate composite coatings based on acrylic
styrene resin containing fly ash, then evaluate the influence of fly ash on adhesion and abrasion
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resistance to falling sand of the coating. Composite coatings that do not contain and contain fly
ash particles with different concentrations have been studied, fabricated and investigated for
mechanical properties. The obtained results show that a composite coating has been successfully
fabricated on the basis of styrene acrylic resin containing fly ash, the presence of fly ash in the
coating significantly improves the mechanical properties, in which, the coating has 10% fly ash
content exhibits the best properties of the coating formulations studied.

Keywords: Polymer composite, acrylic styrene, fly ash.
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