Hoa hoc & Moi truong

Nang cao dd bén cho vai dia ky thuat polyester bang I6p phi hitu co
fluoropolyme/bitum &ng dung trong xay dwng céng trinh bao vé bo

Tl'é:u’l Phuong Chién®, Nguyén Pinh Chinh?, Nguyén Vin Diing?,
Nguyén Dai Thang?, Bui Thanh Duong?, Dinh Vin Duy?, Pham Trung®

1Vién Nhiét d6i méi truong, Vién Khoa hoc va Cong nghé quan sy, 57A Truong Qudc Dung, Phti Nhuén,
TP. H6 Chi Minh, Viét Nam;

2UBND huyén Ba Tri, S6 45, Pai 16 Dong Khoi, Phudng 3, TP. Bén Tre, Bén Tre, Viét Nam;

3Truong Pai hoc Cén Tho, Khu 2, D. 3/2, PhuongXuan Khanh, Quén Ninh Kiéu, TP. Can Tho, Viét Nam;
4Vién Khoa hoc Thuy loi mién Nam/Vién Khoa hoc Thuy loi Viét Nam, 658 V3 Van Kiét, Quan 5, TP. Hb
Chi Minh, Viét Nam.

“Email: phuongchien0604@gmail.com

Nhdn bai: 22/11/2023; Hoan thién: 29/01/2024; Chdp nhdn dang: 08/4/2024; Xudt ban: 22/04/2024.

DOI: https://doi.org/10.54939/1859-1043.j.mst.94.2024.78-85

TOM TAT

Nghién ciru nham muc dich ché tao va thir nghiém lop phu bao vé cho vdi dia ky thudt (DKT)
polyester dé tang do bén méi truong, img dung xdy dung ke mém giam séng bdo vé bo bién. Lop
phii dwgc ché tao tir hon hop ﬂuoropolyme/bztum/dau hat dzeu phu gia khdng UV va mét sé logi
phu gia khdc. Lép phii ché tao ddp iing tot cac yéu cau vé khd nang bam dinh, tang tinh chdt co
Iy va dp bén méi triong cho vai PKT polyester. Tinh chdt co Iy dwoc xdc dinh bang phwong
phdp do @ bén kéo dirt. Tinh chat hod 1y ciia I6p phii dwoc thie nghiém théng qua cdc phiong
phdp phan tich TGA/DSC, FTIR. B$ bén méi truong dwoc xdc dinh bang phirong phdap QUYV test
2000 gio véi chu ky 4 gio chiéu UV va 4 gio phun swong. Nghién citu da thiét ldp dwoc don pha
ché toi wu cia I6p phi. Pong thoi két qud thir nghiém ciing cho thdy I6p phu gitip vai PKT
polyester tiang 27% tinh chat co Iy va tiang 30% dé bén méi truong.

Tir khoa: Lop phu bén UV; Vi dia k§ thuat; Dé giam song.
1. MO PAU

Pé giam song Geotube 1a mot loai cong trinh bao vé bo bién, duoc xdy dung trén co s cac
ong vai Geotube nhdi cat. Ong Geotube dugc ché tao tir vai DKT nhu polyester (PES),
polypropylen (PP), polyethylen (PE) va dugc may thanh cac dng duong kinh tir 1m dén 5 m,
chiéu dai tr 20 m den 100 m. Khi thi cong, ngudi ta sir dung bun hodc cat (nao vét tir song) dé
bom va dinh hinh éng [6].

Cho dén nay, cic cong trinh nay loai nay da van hanh tot dong thoi thé hién mot s6 uu diém
nhu: thiét ké, ché tao va thi cong don gian; gia thanh thap; két cdu bam dia hinh; d& dang duy tu
bao dudng; vat li€u than thi€én moi truong [4]. Tuy nhién, viéc st dung cac loai vat li€u dét-
polyme dé xay dung dé ciing boc 16 mot s6 nhuoc diém nhat dinh vé kha nang khang 130 hoa va
tudi tho st dung cong trinh, dac biét la dudi tac dong cuia tia UV.

Dé nang cao kha ning khang UV va tang hiéu qua bao vé cho vai DKT xay dung cong trinh,
chung t6i tién hanh nghién ciu 16p phi bao vé trén co sé chat tao mang ho Fluoropolyme cling
V6i bitum, dau hat diéu va phu gia khang UV. Fluoropolyme la loai chét tao mang c6 tinh ning
co 1y va kha ning chiu thoi tiét cao, dac biét 1a ving nhiét déi. Do bén cao cua fluoropolyme
dugc giai thich 1a do lién két manh cua cac nguyén ti flo trong cau trac khung, ngin chan hoic
lam giam su san sinh gdc tu do tao ra sy phan hay [2, 3]. Pdng thai, viéc sir dung két hop cuing
bitum s& dam bao d6 mém déo, tinh bam dinh va ha gia thanh san pham. Véi ciu trdc héa hoc
cua fluoropolyme c6 cac nhém -OH nén hoan toan c6 thé sir dung polyissocyanate véi nhom
chtc -NCO dé tao phan tng khau mach. Dong thoi ciing ¢ thé st dung dau hat didu dé tao mang
khéng gian véi bitum nham gitp 16p phu ¢ tinh ning co 1y cao hon. Mat khac sy c6 mit cua
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phu gia khang UV lam ting kha ning chdng chiu thoi tiét cho I6p phi. Co ché béo vé ¢ day la
hap thu va chuyén hoa nang lugng UV hoac khda cac goc ty do sinh ra trong qué trinh 130 hoa.

Céc noi dung nghién ctru chinh can giai quyét: (i) Xay dung cong thuc va ché tao 16p phu bén
UV; (ii) Khao sat kha ning ting tinh chét co 1y va d6 bén méi trudng cua vai DKT khi co 16p
phu bao vé.

2. NOI DUNG CAN GIAI QUYET
2.1. Nguyén liéu nghién cau

- Chét tao mang fluoropolyme sir dung 14 loai Fluoroethylene vinyl ether (FEVE) cua cong ty
AGC Chemicals, Anh: ham luong ran 50%; ty trong 1,1 — 1,15 g/cm?®; do nhst 1200 — 2500
Mpa.s; gia tri OH 50 — 55 (mg KOH/g); chi s0 axit 3 (mg KOH/g)

- Chat tao mang Bitum ctia Cong Ty TNHH Thiét Bi Giao Thong 810 (nhdp khau Iran): d¢
kim lan (6 25 °C, 0,1 mm, 5 gidy) 60/70; do kéo dai (¢ 25 °C, 5 cm/phut) > 100 cm; diem héa
mém 46 °C;

- Phu gia khdng UV cua Cong ty Afcona, Buc: Speedblock UV1130 hydroxyphenyl-
benzotriazole; Speedblock UV92 - Bis (1,2,2,6,6-pentamethyl-4-piperidyl) sebacate va Methyl
(1,2,2,6,6-penta-4-piperidyl) sebacate;

- Phu gia: Chat chdng ling; Chét hoa déo; Chat pha bot; Chit trg phan tan cua Cong ty
Afcona, Buc;

- Vai dia ky thuét polyester GM 100: c6 do bén kéo dut > 100 kN/m; Do gian dai khi dut: <
15%; Kich thuéc 16 095: 0,075~ 0,340 micron; Hé s6 tham (ASTM D 4491 hoac twong duong):
0,02 ~ 0,6 s-1; Cuong do xuyén thung CBR (ASTM D 6241 hoac twong duong): 4500 N.

2.2. Thiét ké thi nghiém nghién ciru

Nghién cuu xay dung cong Khao sat anh Thtr nghiém kha nang tang tinh
thtre 16p phu » hudng cua phu gia > chit co Iy va do bén UV cua vai
dén d6 bén UV DKT khi c6 16p phi bao vé
A A r'Y
- Xac dinh ti 1& t6i vu FEVE/ - Thir nghiém anh - Thir nghiém tinh chét co 1y vai
bitum va bitum/dau hat diéu hudng ctia ham BKT polyester dugc phu 16p
- Panh gia thong qua cac thong lugng phu gia bao vé (d6 bén kéo dut va do
s0 (d6 nhét, thoi gian kho, do khang UV gidn dai khi dut); tinh chat hoa
bén udn) va kha ning bam dinh - Panh gia bang Iy (TGA/DSC, FTIR)
trén vai DKT polyester phuong phap - Thtr nghiém QUYV test 2000
QUV test gio
2.3. Quy trinh ché tao 16p phi
Ché tao Tao hén Phén tan cac loai Dong ran hon hop
dung dich Bitum trong hop .| phu giacong FEVE/Bitum bang
dung moi FEVE/ "| nghé va phu gia dau hat diéu va
Butyl acetate va xylene Bitum khang UV polyissocyanate

2.4. Phwong phap kiém tra danh gia
Phuong phép thir 46 bén kéo ciia vai DPKT: TCVN 4509:2013.
Phuong phap thir 6 bam dinh trén vai BPKT: TCVN 1596:2016.

Phuong phap kiém tra tinh chat co 1y cia 16p pha: TCVN 4509:2013; TCVN 9550:2013;
TCVN 2099:2013; TCVN 2095:1993; TCVN 2096:2015.
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Phuong phéap phan tich céc tinh chat hoa ly: TGA/DSC; FT-IR.
Phuong phap nghién ctru kha nang khang UV: TCVN 11608-3:2016. Thong s6 thir nghiém
QUV test: 1 chu ky 8 gio, trong do, 4 gio chiéu kho UVA340 (340 nm).
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thiét l1ap don pha ché l6p phi FEVE/Bitum
3.1.1. Xdc dinh ham lwong déng rdn cho chdt tao mang FEVE

Trong nghién ciru nay sir dung polyisocyanate XN19 dé dong ran cho FEVE. Ham lugng chat
doéng ran dugc tinh toan ly thuyét va thir nghiém thyc té:

no OH
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Hinh 1. Céng thitc cdu tao ciia FEVE va phdn iing déng ran FEVE bang -NCO.

Tinh toan 1y thuyét ham luong chit dong ran: FEVE/XN19 = (Mnco X Hydroxyl value reve X
Non-volatile reve)/(Mon X Hydroxyl value reve X Non-volatile reve) = 46x50x50/17x20x90 =
3,76. Suy ra ty 1€ ly thuyet FEVE:XN19 = 100:27

Két qua tinh toan 1y thuyét va khao nghiém thuc té cho thay ham lugng dong ran isocyanate
XN19 trong khoang 26% — 28% so voi chat tao mang FEVE la tot nhat. Mang sau dong ran dam
bao d6 bam dinh diém 0 (hoan toan khong bi bong troc), d6 bén trong dung moéi 30 gio' (cao
nhat) cling thé hién muc do dong ran ctia mang FEVE.

3.1.2. Nghién ciru xdc dinh ty 1é thanh phan cdc chat trong cong thirc

Dua trén két qua khao sat kha ning tuong hop, thoi gian kho, do bén ~uc‘3n, d6 bam dinh trén
vai d¢ xac dinh ty 1¢ FEVE/bitum va bitum/dau hat diu trong cong thirc hon hop 1op phu.

Bing 1. Gid tri khdo sdt tinh chdt co Iy theo cdc ty I¢ chdt tao mang.

Ty 18 céac loai chat tao errllracndo(‘:g(};u D9 ben uon D9 bam dinh trén vai | DO bén UV
Y N : ang (e (duong kinh truc DKT polyester, Po duv tri
mang gian kho £ > (D6 duy

mang), gior u6n), mm (kg/cm®) d6 bong), %
FEVE/bitum = 60/40 - 6 4,63 86
FEVE/bitum = 50/50 - 4 4,72 84
FEVE/bitum = 40/60 - 4 4,68 62
bitum/dau hat diéu = 4:1 <12 2 3,36 64
bitum/dau hat diéu = 3:1 <5 4 4,85 83
bitum/dau hat diéu = 2:1 <5 10 3,21 76
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Két qua thir nghiém anh huéng ctia phu gia khang UV dugc thé hién ¢ hai d thi dudi day.

Dj duy tri dj bong cia 16p phit theo ham
lwgng phu gia khang UV

D duy tri d9 béng cic miu theo ham lwgng phy gia
khiang UV & thii diém 1440 gio va 2880 givr
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Céc l6p phi v6éi ham lwgng PG khang UV khac nhau

Thot gian thir nghiém QUYV test, gior

Hinh 2. Khdo sat kha nang khang UV theo ham lwong phu gia.

Trén co sd cac két qua khao sat cho thdy, voi FEVE/bitum = 50/50 kha nang bam dinh trén
vai cta hdn hop 1a t6t nhat. Khi ham lwong FEVE cao, mang sau dong rin c6 tinh déo kém, de
bong tréc va nit gdy, hon nira, mirc do khuéch tan vao bén trong vai ciing kém, nguoc lai néu
ham luong FEVE thap thi kha ning khang UV kém. Ty 1& bitum/dau hat diéu = 3:1 va ham
luong phu gia khang UV > 0.8% 16p phu c6 tinh chét co 1y t6t nhat. Néu ham lugng dau hat diéu
thip thi khong du dé phan tng khau mach, nguoc lai néu qua nhiéu thi mang bi gion, bam dinh
kém. Thanh phan 16p phu d& xuat c¢6 cong thirc nhu bang dudi day:

Bdng 2. Cong thurc co 5o 10p phu FEVE/Bitum.

Nguyén liéu | Ham lwgng, % Nguyén li¢u Ham luong, %
Butyl acetate 32,9 Phu gia pha bot 0,5
FEVE 24 Phu gia trg phén tan 0,7
Bi‘tum i 24 Phuy gia héa déo 2,4
Dau hat diéu 8 Phu gia khang UV113, UV92 (1:1) 0,8

Isocyanate XN 19 str dung dé dong ran FEVE = 6,5 (27% so v6i FEVE).
L6p phu FEVE/bitum ché tao ¢6 cac tinh nang co 1y hoa dugc trinh bay & bang 3:
Bdng 3. Tinh chdt co Iy cuia 16p phi FEVE/bitum.

Chi tiéu thir nghiém Pon vi Gia tri
Do bén kéo MPa 10
D6 gidn dai khi dut % 130
Do bam dinh trén vai DKT polyester kg/cm? 4,85
Do bén ubn mm 4
Thoi gian kho cap 1 (kho bé mit) phut 120
Do bén ldo hoa UV (2000 gid) % > 80%

Lop pha FEVE/bitum ché tao c6 céc tinh chit co 1y tdt, dap ung yéu cau ddi vai 16p trang phu
trén vai va c6 d6 bén UV kha cao. D6 bén khang 130 hoa UV sau 2000 gid thir nghiém gia toc dat
> 80%, trong khi cac 16p phu loai khac nhu Polyurethane, Acrylic, Epoxy, PVC,... dat > 50%.
Nguyén nhan dugc chi ra 1a do nguyén tir fluor twong dbi nho, dé phan cuc thap nhung lai c6 do
am dién cao. Khi fluor lién két v6i carbon (C - F), lién két nay manh hon, khong nhay cam véi
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lwc Van der Waals nhu hydrocarbon, khong d& dang lién két voi cac vat lidu khac. Néu birc xa bi
hép thy c6 muc niang luong cao hon ning lugng giit cdu tric phan tir lai v6i nhau, lién két
phan tir s& bi pha hity va su 1do héa bat dau xay ra. Trong khi ning luong anh sang cao nhét
dé pha huy vat chat 1a 411 kJ/mol thi ning lugng pha huy nhiéu lién két trong hop chat chua
Flo la > 424 kJ/mol.

Bing 4. So sanh gid tri ndng lwong can thiét dé phda huy lién két.

Hop chat Cachon-cachon  KJ/mol  [lop chatkhac  KJ/mol
Hop chét fluor CF3-CF3 414 F-CF,-CHs 523
CF3-CHs 424 CF3CH,-H 447
Hop chét khac CHs-CHs 379 CH3CH,-H 411

Mit khéc v6i sy c6 mit clia phu gia khang UV gitp hap thu séng UV va chuyén hoa thanh
nang luong nhiét vo hai cho polyme, dong thoi ho tro khoa hoat tinh cac goc tu do
3.2. Panh gia kha niang bao v¢ vai DKT polyester cia lop phi FEVE/bitum
3.2.1. Pdnh gid kha ndng tang tinh chdt co Iy cho vai PKT polyester

VAi BKT polyester khéng I&p phil bio vé VAi BKT polyester ¢é Iép phii bdo vé
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Hinh 3. Bg bén kéo dirt ciia mau vai PKT polyester.

Két qua thir nghiém ¢ trén cho thiy, ngoai kha ning bao vé vai DKT polyester trudc cac yéu
t6 moi truong thi 16p phi con giup ting tinh ning co 1y. So v6i vai DKT polyester thong thudong
thi sau khi duoc phu 16p FEVE/bitum d6 bén co 1y ting 1én khoang 30 Mpa, tuong duong
khoang 27% so vé6i ban dau. Lop pha ciing 1am cho vai DKT polyester déo dai hon, d6 gian dai
tai thoi diém pha huy 1a 23% so voi vai KT polyester thong thudng 15 — 20%. Nguyén nhan do
hdn hop 16p phu thim vao timg bo x0, soi clia vai giup ting kha ning lién két cac bo soi va ca
chiéu rong khd vai nén lam tang tinh chét co 1y. Pong thoi sy déo dai cta 16p phu ciing gitp do
gidn dai khi dt toan bo mau vai ting 1én.

3.2.2. Panh gida kha ndang bdo vé cia 16p phit FEVE/bitum sau thoi gian ldo héa gid toc QUV
test 2000 gio
a. Panh gia tinh chit co Iy

Kha ning bao vé vai DKT polyester ciia 10p phu thé hién rat rd & két qua thir nghiém do bén
kéo dirt mAu sau thoi gian 130 hoa gia tbe QUV test (yéu td gdy 13o hoa 1on nhit). Cac miu c6
16p phu bao vé dat d6 duy tri co 1y lan luot 1a 93,7% va 72,8% sau 1000 gio va 2000 gio chiéu
UV két hop phun dm. Trong khi d6, cac mau khong c6 16p bao vé thi tinh ning co 1y giam kha
nhanh, twong ng 1a 61,2% va 33,2%.

L&p phti ¢6 tac dung che chan, ngan cach cac yéu té méi trudng nhu nudce, hoi am, nhiét do,
vi sinh va dic biét 1a tia UV tac dong dén 16p vai DKT polyester bén trong. Ban than 16p phu
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cling c6 do bén UV kha cao nhd chét tao mang ho FEVE. Do vy, hi¢u qua bao v€ cua 16p phu
duoc duy tri ¢ thoi gian lau, gitp tang tudi tho st dung cho vai PKT polyester.
Bing 5. Két qua thir nghiém dg bén kéo dirt mau vai PKT polyester

sau thoi gian ldo héa gid toc UV.

Thoi gian thu nghiém

Mau vai DKT polyester Mau vai DPKT polyester
c6 lop bao vé khong c6 16p bao vé

Giatridobén | Doduytridd | Giatridobén | DO duy tri do
kéo dat, MPa | bén kéo dut, % | kéo dut, MPa | bén kéo dut, %
Sau 0 gi¢ 1514 100,0 110,6 100,0
Sau 1000 gid 141,9 93,7 92,7 61,2
Sau 2000 gio 110,2 72,8 50,3 33,2

Duéi day 1a d0 thi thé hién do bén kéo dut ctia cac mau sau thir nghiém 1o hoa gia toc UV,

B9 bén kéo dirt clia mu vai BKT cé Iép phi bio vé D0 bén kéo dirt cia mAu vai DKT khéng c6 I&p phi
sau thir nghiém ldo héa gia t&c UV bao vé sau thir nghiém lao hoéa gia téc UV
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Hinh 4. Tinh chdt co Iy ciia vai DKT polyester sau thoi gian thir nghiém QUV test.

100,0
90,0
80,0
70,0
60,0
50,0
40,0
30,0
20,0
10,0

0,0

D06 duy tri 6 bén kéo dut méu vai DKT
polyester GM100 ¢ I&p bédo v&, %

m M3u chwa thir nghiém QUV test

D6 duy tri d6 bén kéo durt sau thei gian
th&r nghiém QUV test

= M&u sau 1000 gi&

D6 duy tri 6 bén kéo dut méu vai DKT
polyester GM100 khéng cd I&p béo vé, %

=Mé&u sau 2000 gi&r

Hinh 5. Bé duy tri tinh chdt co 1y ciia mau vai PKT polyester
sau thir nghiém ldo hoa QUV test 1000 gio va 2000 gio.
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3.2.3. Pdnh gid tinh chat héa Iy
Két qua thir nghiém tinh chat nhiét thong qua danh gia tinh chat nhiét cta vai KT polyester
khi c6 va khong c6 16p phi bao vé bang phuong phap TGA/DSC
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(@) Mdu vai BKT polyester (b) Mdu vai BKT polyester cé 16p phii bao vé
khodng cé 16p phu bao vé

Hinh 6. Két qua phan tich TGA/DSC mau vai PKT polyester.

Két qua thir nghiém TGA/DSC ciia mau vai DKT polyester sau thoi gian 130 hoa gia tbc QUV
test 2000 gio cho thay: (i) ddi vai mau khéng cé 16p phu FEVE/bitum bao vé khoan nhiét do xay
ra giam khéi lugng 12 280 °C — 360 °C, va tai 340 °C — 350 °C xuét hién peak - phan tng oxy héa
xay ra va gay pha huy. Trong khi d6, miu c6 16p phi bao vé khoan nhiét do xay ra giam khoi
lwong 1a 300 °C — 360 °C va 440 °C — 460 °C. Peak thé hién phan wng oxy hoéa gay pha huy bét
dau xay ra tai 440 °C, khdng nam trong khoan nhiét do suy giam khdi luong va cao hon nhiéu so
v6i diém 340 °C cua mau vai PKT polyester khong c6 16p phi bao vé. Biéu do6 cho thay, 16p phi
FEVE/bitum gidp bao vé tét hon cho vai DKT polyester trudc tac dong cia UV ciing nhu cac
yéu té moéi truong khac.

4. KET LUAN

L6p phu FEVE/bitum gitip bao vé tét hon cho vai PKT polyester trude tac dong cua UV ciing
nhu cac yéu t6 méi truong khac. So véi mau vai PKT polyester thong thuong, do bén moi
truong cia vai KT polyester ¢6 16p phi bao vé ting khoang 30% ddi véi thir nghiém 130 hoa
gia téc UV 1000 gid, va 17% sau 2000 gid. Cac két qua phén tich nhiét ciing chi ra phan tng oxy
hoa gy pha huy bt dau xay ra tai 440 °C, khong nam trong khoan nhiét d6 suy giam khdi luong
va cao hon nhiéu so vé6i diém 340 °C ctia mau vai DKT polyester khong c6 16p phil bao vé. Mat
khac véi sy co mit cta 16p phit FEVE/bitum gitp tinh chét co 1y ctia vai DKT polyester tang 1én
dang ké véi gia tri do luc kéo dut ting 30 MPa. Tir két qua khao sat tinh chét co 1y va do bén moi
truong, c6 thé du doan tudi tho sir dung cua vai dia k¥ thuat va toan bo cong trinh dé giam song
bang cic 6ng PKT Geotube ciing ting 1én 20 — 30%. Viéc ché tao thanh cong 16p phu
FEVE/bitum dé trang phu 1én vai DKT 1a mot giai phap hitu higu véi chi phi thap, linh hoat, than
thi€n moi truong va dem lai hi¢u qua bao v€ cao. Tuy nhién, can nghién ctru thém vé tinh phu
hop cua 16p phit dbi véi loai vai DKT, thiét ké cong trinh, vi tri va diéu kién méi truong thi cong
lap dat.

Léi cam on: Nhom tac gia cam on sw tdi tro' vé kinh phi nghién ciru cia sé KHCN tinh Bén Tre, su
phoi hop thuc hién cua UBND huyén Ba Tri, Vien KHTL mién Nam, sw giup do vé y twong va phuong
phdp nghién citu ciia chuyén gia Nguyén Thanh Nhén cing cac cong sw tai Vién Nhiét déi moi truong.
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ABSTRACT

Improving the durability of polyester geotextiles with fluoropolymer/bitum
organic coatings in the application of coast protecting construction

This study aims to manufacture and test protective coatings for polyester geotextiles
(DKT) to enhance fabric durability and application in building soft embankments to
reduce waves to protect the sea. The coating was made from
Fluoropolymer/bitumen/cashew oil polymer matrix, UV resistant additives and some other
additives. The manufactured coating satisfied the requirements for adhesion, increased
mechanical properties and environmental durability for polyester DKT fabric. Mechanical
properties were determined by measuring tensile strength. The physico-chemical
properties of the coating were tested through TGA/DSC and FTIR analysis methods.
Environmental durability was determined by the QUV test method of 2000 hours with a
cycle of 4 hours of UV irradiation and 4 hours of mist spraying. Research had established
the optimal coating formulation. Test results also showed that the coating helps polyester
DKT fabric increase physical and mechanical properties by 27% and environmental
durability by 30%.

Keywords: UV durable coating; Geotextile; Embankments to reduce waves.
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