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Abstract

The degradation of the Primal AC-261 water-based acrylic film (AC-261) in the artifical weathering environment
has been studied by fourier-transform infrared (FTIR) and ultraviolet - visible (UV-Vis) spectroscopy, microscope and
weight loss analysis. The IR and UV-Vis analysis showed that the level of C-H (alkanes) and C-O- (ester) stretchings
decreased while O-H, C=0 and C=C (alkene) stretchings increased in the artifical weathering testing process by a QUV
weathering chamber equipped with UVB-313 fluorescent lamps and operated under wet-cycle conditions of 8 h UV
irradiation at 60 °C, followed by 4 h of dark water condensation at 50 °C. After 96 cycles (1152 hours), the film surface

had many black spots and weight loss of the film was 18 %.
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1. MO PAU

Trong vai thép nén gan ddy, nhan thic vé moi
truong xanh ngay cang cao cung vai nhimg qui dinh
nghiém ngit vé mdi trudng trén toan thé gidi, bude
nganh cong nghiép 16p phu phai lam giam luong
chit thai 6 nhiém vao khi quyén. Vi vay xu hudng
thay thé 16p phu dung méi hitu co thong thuong
bang 16p phui trén co so hé phan tan trong nudc than
thién moi trudng ngay cang ting [1]. Hién nay, hiu
hét cac loai son xay dung duogc ché tao trén co s&
chat tao mang nhil trong. Trong d6 chat tao mang
cho son tudng ngoai that chu yéu 1 nhya acrylic nhit
twong. Cac loai nhya nhil tuong trén thi truong Viét
Nam rat da dang va phong phd nhung phan 16n chua
cO cac nghién ciru danh gia do bén thoi tiét cta
chang.

Duéi tac dong ciia cac yéu t6 thoi tiét (buc xa tir
ngoai, nhiét, am, nam, méc, ...), 16p phit bi suy giam
c4c tinh chat, 1am mat dan kha ning bao vé va trang
tri, .... Do vay nghién ctru danh gia d6 bén thoi tiét
ctua cac 16p pha khi s dung ngoai troi cé y nghia
khoa hoc, kinh té, xd hoi va xudt phat tir nhu cau
thuc tidn. Phan 16n cac két qua nghién ciru su suy
giam cta 16p phu dudi tac dong cua thoi tiét da cong
b 1a cac két qua nghién ctru tién hanh trén cac 16p
pht dung moéi hitu co hay 16p pht khau mach quang,
s6 luong cac cong bd vé sy suy giam cua 16p phu
trén co s¢ hé phan tan trong nudce con it [1-9].

Trong bai bdo nay, ching t6i trinh bay mot sd

két qua nghién ciru sy suy giam ctia mang nhya
acrylic nhli twong Primal AC-261 trong moi truong
thoi tiét nhan tao thong qua cac phan tich phd hong
ngoai, phd tir ngoai — kha kién, kinh hién vi va ton
that khoi luong.

2. THUC NGHIEM
2.1. Nguyén liéu va ho4 chat

Nhya acrylic nhit twong Primal AC-261, c6 ham
luong phan ran 50 %, ty trong 1,06 g/ml, pH = 9,5,
dugc cung cap boi Cong ty Héa chit Dow (My).
Cong thirc ciu tao gdm hai thanh phan co ban 1a cac
phan doan acrylat va metacrylat, cO dang nhu sau:

CHz
4||:'CH2_?H -l |—CH2_$ -l
C=OJ { C=OJ
I X I y
0 0
(?Hz)n (CH2) m
I
CHjy CH,4

Trong d6: n, m = 0, 1 hodc 3; x, y la s6 mit xich
acrylat, metacrylat tuong tng.

2.2. Ché tao miu
Cac mau mang nhya nghién ctru (phén tich hdng

ngoai, tur ngoai, sy ton that khoi luong mau va quan
st trang thai bé mat bang kinh hién vi) dugc ché tao
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bang dung cu khung gat chiéu day ERICHSEN
MODEL 360, voi chidu day u6t 1a 60 pm trén bé
mit cac tm kinh kich thude 100x70x2 mm. Déi véi
c4c mau phan tich hong ngoai va tr ngoai — kha
kién, sau 5 ngay dé mau kho tu nhién trong phong
thi nghiém, mang nhua dugc tach khoi tam kinh, roi
gan vao khung ctra s6 bang vat liéu nhdm.

2.3. Phwong phap phan tich, thir nghiém
2.3.1. Phan tich phé hong ngogi

Phan tich phd hong ngoai theo ddi su bién doi
héa hoc cua mang nhya trong qua trinh thtr nghiém
thoi tiét nhan tao dugc thuc hién trén thiét bi FTIR,
NEXUS 670, Nicolet (M¥) tai Vién Ky thuat nhiét
dai, Vién Han lam Khoa hoc va Céng nghé Viét
Nam.

Su bién ddi cua cac nhom chuc trong qué trinh
thtr nghiém duogc xac dinh dua vao su suy giam mat
d6 quang D cua hap thu dic trung cua chdng trén
phd hong ngoai [5]. Phan con lai cua cac nhém chuc
sau thoi gian thtr nghiém t duoc tinh toan theo cong
thuc:

Phan con lai P (%) = D/Dy*100
Trong d6 Dy, D; lan luot 12 mat d6 quang caa hap thu
dic trung ciia nhom chirc ban dau va sau thoi gian
thir nghiém t va duoc tinh theo cong thuc:

D =¢.l.c = log(ly/l) = log[1+H/(100-U)];
H va U duoc tinh toan boi phan mém may tinh.
A
L

Pi truyén qua (%)

u Il

Buéc song (crl)

L 4

Cac nhom OH, C=0 axit va C=C anken sinh ra
trong qua trinh suy gidm dugc theo doi dya vao gia
tri mat d6 quang ctia hap thu dac trung cta chiing.

2.3.2. Phan tich phé tir ngogi — kha kién

Phan tich phd tir ngoai — kha kién theo ddi su
bién ddi cua nhém mang mau (chromophore) trong
qua trinh thir nghiém thoi tiét nhan tao duogc thuc
hién trén thiét bi UV-Vis GBC, CINTRA 40 (M§)
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tai Vién Ky thuat nhiét déi, Vién Han 1dm Khoa hoc
va Cong nghé Viét Nam.

MAi thi nghiém phan tich phd hong ngoai va phé
tr ngoai — kha kién déu duoc tién hanh trén cing
mot tAm mau, tai cing mot vi tri trén mau trong sudt
qua trinh thir nghiém.

2.3.3. Xde dinh sy ton that khoi liong mau

Sy ton that khéi lugng mau Am; duge xac dinh
theo cong thuec:
Amy (%) = [(Mo— m; )/mg] %100
Trong d6: mg va my la khéi lugng mau ban dau va
sau thoi gian thu nghiém t.

2.3.4. Quan sat trgng thai bé mat mau

Quan st trang thai bé mat mang nhwa ban dau
va sau khi thir nghiém thoi tiét nhan tao dwoc thuc
hién trén kinh hién vi Stemi 2000-C cua Hang
ZEEISS tai Vién Ky thuat nhiét déi, Vién Han lam
Khoa hoc va Cong nghé Viét Nam, & do phong dai
100 lan.

2.3.5. Thir nghiém thoi tiét nhan tao

Thir nghiém d bén thoi tiét nhan tao cac mau
mang nhwa dugc thuc hién trong thiét bi Atlas
UVCON UC- 327-2 (M¥) tai Vién K§ thuat nhiat
déi, Vién Han lam Khoa hoc va Céng nghé Viét
Nam, theo tiéu chuan ASTM D 4587-05, ché d6 D
(1 chu ky gém 8 gio chiéu tir ngoai ¢ 60 °C va 4 gid
ngung tu hoi nudc & 50 °C). Ngudn birc xa tr ngoai
la dén huynh quang UVB-313, c6 budc song Amayx =
313 nm, cuong do blrc xa tuwong ung vai Amax 12 0,8
W/m?,

Cac mAu ban dau va sau khi thir nghiém thoi tiét
nhan tao déu dugc siy ¢ 50 °C trong tu siy chan
khéng trong 24 gio, trugc khi tién hanh céc thi
nghiém phan tich.

3. KET QUA VA THAO LUAN

3.1. Su bién dbi héa hoc ciia mang nhwa acrylic
nhii twong Primal AC-261 trong qua trinh thir
nghiém thoi tiét nhan tao

Ph hong ngoai ciia mang nhua acrylic nhii
tuong Primal AC-261 (AC-261) ban dau va sau 96
chu ky thir nghiém thoi tiét gia téc dugc trinh bay
trén hinh 1. Mot sé hip thu hong ngoai dic trung
cho cac nhém chirc ciia mang nhya AC-261 ban dau
va sau 96 chu ky thir nghiém thoi tiét nhan tao duoc
trinh bay trén bang 1. Két qua phén tich cho thay cac
hép thu tai 3517, 2946, 1780, 1640 va 1150 cm™ dic
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trung cho cac lién két O-H, C-H ankan, C=0 axit,
C=C anken va C-O este c6 quy luat bién doi rd rang;
hap thy tai 1730 cm™ dic trung cho cac lién két C=0
este c6 cuong d rat manh (d6 truyén qua gan bang
0) gy kho khan cho viée x4c dinh quy luét bién doi.
Do véy cac hép thu tai 3517, 2946, 1780, 1640 va

85

(=)
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PG truyén qua (%o)
.
h

[oe]
h

Sw suy giam cua mang nhua acrylic...

1150 cm™ duoc lya chon dé phan tich dinh luong
bang phd hong ngoai theo ddi su bién doi cua cac
nhém OH, CH ankan, CO axit, C=C anken va C-O-
este trong qua trinh thir nghiém. Két qua phan tich
thu dugc trinh bay trén hinh 2.

C=0(este) Cc-O0

2946

3517

S6 song|(cm™)

1150

1730

Hinh 1: Ph6 hong ngoai ctia mang nhya AC-261 ban dau (a) va
sau 96 chu ky thtr nghiém thoi tiét nhan tao (b)

Bdng 1: Mot s6 hap thy hong ngoai dic trung cho cic nhom chire trong mang nhwa AC-261 ban dau
va sau 96 chu ky thtr nghiém thoi tiét nhan tao

S6 song (cm™) | Lién két dac trung | Ban ddu | Sau 96 chu ky Cuong 4o Nhén )éit thay ddi
3517 O-H + + Rét yéu Tang manh
2946 C-H ankan + + Manh Giam manh
1780 C=0 axit - + * Tang
1730 C=0 este + + RAt manh Khong 16 qui ludt
1640 C=C anken - + * Tang nhe
1150 C-O- este + + Manh Giam manh

©+2: ¢6 hap thy; “-”: khong ¢6 hip thy; “*”: xut hién trong qua trinh thir nghiém.

Tir bang 1, hinh 1 va 2 c¢6 thé thiy trong qua
trinh thtr nghiém, cac hép thu tai 2946 cm™ dic
trung cho nhom CH ankan va tai 1150 cm™ dic
trung cho nhém C-O- este giam ro rét trong do
nhom CH ankan giam manh hon; hép thu tai 3517
cm™ ddc trung cho nhom OH ting 1én; co su xuét
hién cac hip thu tai 1780 va 1640 cm™ dic trung cho
nhom C=0 axit va C=C anken voi cuong do ngay
cang tang. Sau 96 chu ky thu nghiém (1152 gio),
ham lugng nhom CH ankan va C-O- este con lai 62
% va 73 %; mat d6 quang cua cac nhém OH, C=0
axit va C=C anken mdi sinh ra dat cac gia tri 0,2,
0,47 va 0,07. Ngoai ra trong qua trinh thir nghiém,
hép thu tai ving dic trung cho nhém C=0 mé rong
ra ca hai phia.

Su bién ddi ctia nhém mang mau trong qua trinh
thir nghiém thoi tiét nhan tao duoc theo ddi bang
phd tir ngoai — kha kién dua vao hap thy tir ngoai
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Hinh 2: Bién doi hoa hoc clia mang nhya AC-261
trong qua trinh thtr nghiém thoi tict gia toc
CH (e), C-O (m), OH (), C=0 axit (#), C=C anken (x)
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Hinh 3: Pho tir ngoai-kha kién (1) ctia mang nhua
AC-261 ban dau (a) va sau 96 chu ky thir nghiém (b)
va su bién ddi do ha‘ip thu cia nhdm mang mau trong

qué trinh thir nghiém thoi tiét nhén tao (2)

cua ching tai vang c6 dinh & 224,4 nm. Két qua thu
dugc trinh bay trén hinh 3.

Tur hinh 3 cho thiy, trong qua trinh thir nghiém
thoi tiét nhan tao, hap thu cia nhom mang mau ting
1én dong thoi ¢6 s ma rong chi yéu vé phia budc
song dai.

Trong qua trinh thir nghiém, mang nhya chiu tac
dong cuia blrc xa tir ngoai, oxi khong khi, nudc
ngung tu va nhiét do. Blic xa tir ngoai gay nén su
suy giam mang nhya do phan ung phan hiy quang
va oxy hoa quang khi c6 mat cua oxi khong khi.
Nudc ngung tu gdy nén phan tng thuy phan tai cac
vung c6 nhéom chirc va nudc cua mang nhya. Nhiét
d6 cao thuc ddy dong thoi ca hai qua trinh trén [5-7].

Su suy giam cua mang nhuya AC-261 tuong tu
nhu su suy giam cua polyacrylat va polymetacrylat.
Co ché suy giam cua cac polyme nay da duoc nhidu
tac gia dé xuét [1-4]. Ham lugng nhém CH va C-O-
giam manh la do cadc mach nhanh bi dut bdi cac
phan trng phan huy quang, oxi héa quang va thuy
phan céc lién két C-O- este tao thanh cac hop chat

Nguyén Thién Vieong va cong sur

thip phan tir thoat ra khoi mang nhwa. Sy but cac
nguyén tir H hay nhdm CHj tai cac vi tri Ca va sy
cat mach chinh C-C 1a cac nguyén nhan lam cho
nhém CH giam manh hon. Pong thoi cic san pham
oxi héa quang (ca&c nhom OH, C=0 axit, C=C
anken) tao thanh trong qué trinh thir nghiém ngay
cang nhiéu.

3.2. Sy thay d6i bé mit mau

Hinh 4 1a hinh anh trang bé mat mang nhya ban
dau va sau 96 chu ky thir nghiém thoi tiét nhéan tao
khi quan sat bang kinh hién vi Stemi 2000-C & d6
phong dai 100 1an. Tir cac hinh anh trén ta thiy bé
mat mang nhya sau 96 chu ky thir nghiém chua bi
nan nit, bong troc hay phén hoa nhung sim mau
hon va xuat hién nhitng vét 1am chdm den. Py rd
rang 1a két qua cua sy suy giam dudi tic dong cia
cac yéu t6 thoi tiét. Sy suy giam oxi hoa quang tao
ra cdc nhom mang mau (cac nhém C=0, C=C) trong
mang nhya 1am cho mang nhya sim mau hon. Sy
tao thanh cac nhom mang mau di duoc khing dinh
bdi sy mo rong va xuét hién cac hép thu dac trung
cho cac nhém C=0, C=C trén phd hdng ngoai va
phé tir ngoai — kha kién (hinh 1 va 3). Su xuat hién
nhitng vét 14m chdm den trén bé mat mang nhua c6
thé do sy suy giam cuc bd tai nhitng ving mang
nhya c¢6 nhom chirc wa nude bdi cac phan tng phan
hiy quang va thiy phan cdc nhom este (C-O-). Hién
tuong nay lién quan dén su suy giam ctia nhém C-O-
trong qua trinh thir nghi€ém nhu da dugc trinh bay
trén hinh 2 va hinh 3(1). Hién tugng suy giam cuc
bo tao ra cac vét chAm den twong tu nhu su suy giam
cta mang nhya acrylic — melamin trong méi truong
4m, nude da duoc nghién ciru boi Nguyén Tinh va
cong su [6].

3.3. Su ton that khoi lwrong miu

Két qua theo ddi sy t6n hao khdi luong mang
nhya trong qua trinh thir nghiém thoi tiét nhan tao
trinh bay trén hinh 5 cho thiy mang nhua c6 xu
huéng mat dan khdi lugng theo thoi gian thir
nghiém. Sau 96 chu ky thir nghiém, mang nhya ton
hao 18 %.

Trong qua trinh thir nghiém ludn xdy ra hai qua
trinh: (1) sy oxi héa quang, cac nguyén tir oxi cong
hop vao mang nhya lam tang khdi lugng ctia mang;
(2) sy cat mach phan tir boi phan ung phan huy
quang va thiy phdn tao ra cac cac san pham thip
phan to nhu CO,, CHj, andehyt axit,... thoat ra
ngoai. RS rang xu huéng (2) chiém wu the hon dan
dén su t6n that mau ngay cang tang.
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Thoi gian thu nghiém (chu ky)
Hinh 5: Sy ton that khéi lugng mau trong qua trinh
thur nghiém thoi ti€t gia toc

4. KET LUAN

Qua nghién clru sy suy giam cua mang nhua
AC-261 trong méi truong thoi tiét nhan tao bang
phan tich pho hong ngoai, phd tir ngoai — kha kién,
quan sat sy thay doi trang thai bé mit va su ton that
khéi lugng miu da xac dinh duoc: Su bién d6i hoa
hoc xay ra trong mang nhya AC-261 trong qua trinh
thir nghiém lam giam ham lugng cac nhom CH va
C-O- va hinh thanh cic san pham oxi hda quang
(OH, C=0 axit va C=C anken), gy ra hién tugng
mang nhya bi sAim mau, xuét hién nhiéu vét chim
den va ton that khéi lwong. Sau 96 chu ky thi
nghiém, mang nhya ton that 18 %.
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