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TOM TAT

Dé tai nghién ctru anh huong ciia ham lugng acid methacrylic trong shell dén qua trinh tong hop vat ligu
latex ¢6 cdu triic core-shell poly (n-butylacrylate — styrene — methacrylic acid)/poly (styrene — methacrylic acid).
Phuong phap tring hop dugc thuc hién theo hai giai doan lién tuc ¢ &p suit khi quyén. Két qua nghién ctru cho
thdy vai tro rat quan trong cua acid methacrylic trong qué trinh tring hop core-shell du chi sir dung mot ham
lugng rat nho. Ham lugng acid methacrylic trong shell 8% 14 tt nhét.

EFFECT OF METHACRYLIC ACID TO CORE-SHELL BASED STYRENE-
ACRYLIC LATEX

ABSTRACT

Poly (n-butylacrylate — styrene — methacrylic acid)/poly (styrene — methacrylic acid) was made by the
core-shell two-stage continuous emulsion polymerization process at atmosphere pressure. The tests were
proceeded to research how and what in shell methacrylic acid contents affect to latex and film properties. The
results showed that methacrylic acid is very important for core-shell emulsion polymerization although its
content is usually used very lower than n-butylacrylate and styrene contents. In shell methacrylic acid content
8% is the best content from testing results.

1. MO DAU

Xuét phét tir nhu cau giam thiéu 6 nhiém méi trudng ddng thoi ndng cao tinh ning ctia nhya
latex dung cho son, mot trong nhitng hudng nghién ctru méi trong linh vire son phu 13 tong hop
polymer latex c6 céu tric core-shell [1,4-6,8-10,13,15]. Polymer c6 cau tric core-shell 13 loai
polymer blend c¢6 nhan bén trong dang cau 1a mot polymer (core) va mdt polymer lam 16p phu
bén ngoai (shell). Ty vao muc dich str dung cu thé ma c6 thé 16p core cimg va 16p shell mém hay
nguoc lai. Viée tong hop polymer c6 ciu triic core-shell nhiam thay dbi hinh thai hoc hodc ting
cuong mat s6 tinh chét mong mudn nhu: kha ndng chiu moi truong, chiu va dap, d cung bé mat,
tinh thAm my cho bé mit, d6 bong, kha ning thdm wdt va tinh dan dién [12,14,16].

Trén co so két qua ciia bai nghién ciru trudce day [3], bai bao nay sé tiép tuc khao sat sau hon
vé anh hudng ctia ham luong acid methacrylic (MAA) dén tinh chét latex styrene acrylate tong hop
VGi cdu tric core-shell. Muyc dich cuia viée khao sat 1a tong hop acrylic bién tinh ding cho son phi
ngodi troi. Acrylic tao thanh phai co Tg thap, co thé phdi tron thanh son c¢6 ham luong VOC
(volatile organic compound) thip, than thién méi truong. V& 1y thuyét, MAA ndm & lién dién pha
Vv6i vai tro chat trong hop gitta core va shell [6,8]. Trong phuong phap dong tring hop nhili turong,
MAA gitip cai thién tinh 6n dinh cua latex nhung lam giam tinh khéng kiém cta polymer [12].
MAA nidm & phan core (MAAc) ding v6i ham luong rat nho va & phia trong ctia hat core-shell nén
khong anh hudng nhiéu dén tinh chét coa mang. Vi thé, trong bai nay, cac thi nghiém s€ duoc tién
hanh dé khao sat cac ham luong MAA trong shell (MAAs), ddng thoi danh gia anh huong ciia nd
dén qua trinh tong hop va tinh chat mang, dic biét 1a cAc tinh chat co 1y héa.
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2. PHUONG PHAP NGHIEN CUU
2.1. Co s6 ly thuyét
Hdn hop monomer dé téng hop:

- Polymer core (ky hiéu la —c): n-butylacrylate (BAc), styrene (SMc) va methacrylic
acid (MAAC);

- Polymer shell (ky hiéu la —s): styrene (SMs) va methacrylic acid (MAAS).

Dua theo két qua trong bai nghién ctru trude [3], chon ty 18 core/shell = 80/20 va ty 1é
monomer trong core dugc giit ¢b dinh. Trong qué trinh tong hop, MAAs cing v6i MAAc
dong vai tro 1am chat lién dién giita phan core & dang gbc tu do v6i phan shell, dong thoi
MAAS con phan tmg dong tring hop véi SMs. Theo 1y thuyét dong hoc dong tring hop cia
SM va MAA [2,11], khi taing ham lugng MAAS thi kha nang phan ung tao polymer shell
giam. Do vay, cac ham lugng MAAS dy dinh khao sat dugc chon & Bang 1.

Bdng 1. Kha nang phdn vrng ciia SMs va MAAs theo ham luwgng MAAs

Ham lugng MAAs khéo sat

. 4 6 8 10 12
(% khoi lugng shell)
Ky hiéu cong thuc L23 L24 L18 L25 L26
Ty 1 ndong d6 monomer trong
0,05 0,08 0,11 0,13 0,17

shell [MAAs]/[SMs] (1)

Ty I¢ mol trong polymer shell
d[MAAs]/d[SMs]  (2) 0,26 0,36 0,44 0,52 0,58
(rr=0,7 r,=0,15)

Ty 1é 2)/(1) 5,17 4,64 4,21 3,85 3,54
(*): Ty lé (2)/(1) cang lon thi kha nang phan wng cia MAAs voi SMs cang lon.

2.2. Thuc nghiém
2.2.1. Nguyén liéu va thiét bi

Cac monomer: core (Styrene, Methacrylic acid, Butyl acrylate), shell (Styrene,
Methacrylic acid) cia BASF. Céac chat khoi mao, chat 6n dinh pH, hé chat khir (tert-butyl
hydroperoxyt + natri bisulfate) duoc san xuat boi MERCK. Chét nhii hoa cua Cognis va dung
dich ammoniac 25% dugc dung 1am chat on dinh latex.

Kich thudc hat va d§ phan tan vé kich thude hat duoc xac dinh trén may do kich thudce
hat Horiba. Nhiét d6 hoa thity tinh (Tg) ctia mang nhua do bang may DSC hiéu NETZSCH
204-Thermal Analysis ciia hang Bruker Analytische Messtechnik GMBH (Ptc). Mau do co
1y tinh duoc chuan bi theo JIS K 5400. Kiém tra d6 bén héa chét theo JIS K 5663-95.
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2.2.2. Téng hop

Téng hop hé nhil twong core-shell bang phuong phap truc tiép lién tuc, gdm 2 giai doan:
téng hop core va shell. Pau tién, sir dung mot phan monomer core dé tao mam cho hé phan
g trong khoang 6 dén 10 phat. Sau d6 monomer core duoc cho vao dé phan ng tao core &
78 — 80°C. Sau khi tao core xong, nang nhiét d¢ 1én 80 — 83°C, cho tiép monomer shell vao dé
tiép tuc phan tng tao shell. Két thiic phan ing dong trung hop shell, khir monomer du & 65°C.
Ha nhiét do xuéng 35°C va 6n dinh latex thu duoc béng dung dich amoniac.

3. KET QUA VA BAN LUAN
3.1. Anh hwéng ciia ham lwong MAAs dén qua trinh tong hop latex

Cac miu khao sat ham lugng MAAs tir 4% dén 12% lan luot dugc tong hop & didu kién
nhu nhau. Cac latex thanh phém duoc do ham luong gel, do nhot, xac dinh do chuyén hoa
[15] va kich thuéc hat. Dong thoi, trang thai latex cling duoc xac dinh cam quan bang cach
cha xat latex bang tay. Két qua kiém tra dugc trinh bay trong Bang 2.

Bing 2. Cdc thong sé ciia qud trinh téng hop latex theo ham lwong MAAs

Mau khao sat

. L23 L24 L18 L25 L26
Stt Thong so .
Ham luong MAAs (% khoi lugng shell)
4 6 8 10 12
Ham luong
1 2,36 0,58 0,36 0,37 0,66
gel (%)
Do nhét (cP)
2 (ASTM D2196) 1560 1240 1910 1760 1360
Do chuyén
3 hoalatex (% 96,28 97,70 98,13 98,17 98,07
khéi lugng)
Long Long Sét Long Déo
4 Trang thai Dinh, rit  Hoidinhrit Chaxat tron Chaxattron Cha xat tron
latex Dé gel hat Dé gel hat Taohatciing Taohatmin Tao hat min
16n, cung cung min déu déu déu
5 Kich thudc 88 o1 94 ) )
hat (nm)

Khi ting ham luong MAAs tir 4% 1én 12% thi d6 chuyén hoa latex ting dan va ham
lwong gel giam dan. Su bién thién rd rét khi ting ham luong MAAs tir 4% 1én 8%. Tuy nhién
khi tang ham lugng MAAs trong khoang 8% dén 10%, d6 chuyén hoa latex va ham lugng gel
gan nhu khong d6i. O ham lugng MAAs 12% thi d6 chuyén hoa giam nhe va ham luong gel
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tang Ién. (Xem Hinh 1).

25 7 985
+ 98
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Hinh 1. Sw thay doi ham lwong gel va dj chuyén héa ciia latex theo ham liwong MAAs

Piéu nay duoc giai thich 1 do vai tro lién dién cia MAA. O cac ham luong MAAs théap, luong
chét lién dién khong du dé ndi core va shell, din dén phan tmg shell xay ra khong tdt, két qua 1 ham
lugng gel cao, d6 chuyén hoa latex thap. Khi ting dan ham luong MAAs, ham luong chét lién dién du
dé néi shell vao core, phan shell duoc tao ra dong déu va boc tdt core. Két qua 1 trang thai latex giam
tinh it dinh, ham luong gel giam dan va do chuyén hoa latex ting dan. D chuyén hoa latex va ham
lugng gel dat t6i wu & ham luong MAAs 13 8% va 10%. Su giam kha ning dong tring hop SM-MAA
theo 1y thuyét dong hoc chi anh hudng nhe khi ting MAAs dén 12%. Két qua 1a d6 chuyén hoa ciia
méau MAAs 12% gan nhu khong ddi, c6 xu huéng giam nhe, ham luong gel ting nhe so voi MAAs 8
- 10%. Nhu véy, trong qué trinh tong hop thi nghiém core-shell, khi ting ham luong MAASs thi vai tro
lién dién cia MAAS giita core va shell thé hién 16 rét hon vai tro dong tring hop voi SMs.

3.2. Anh huéng ciia ham hrgng MAAs dén tinh khing héa chit ciia mang

Céc latex tong hop theo ham lwong MAAs tir 4% cho dén 12% duogc tao mang theo tiéu
chuan tao mang son JIS K 5663-95. Sau d6, cic mang ndy dugc ngam trong nudc 96 gio va
trong kiém 48 gio lién tuc. P khang nudc va khang kiém duoc danh gia theo tiéu chuan JIS
K 5663-95: trang thai mang ngay sau khi ldy ra khoi moi truong ngam va sau 2 gio dé rao, so
sanh v6i trude khi ngdm. Riéng mang ngdm trong nudc duoc ldy ra cén tai cac thoi diém 48
gid va 96 giodr dé tinh d6 hap thu nude [7]. Pdng thoi, cac mau latex dugce chuin d6 véi dung
dich HCI IN dé xac dinh kha ning phan tng véi kiém cia latex thong qua chi s6 xa phong
hoéa [7]. Két qua kiém tra cac tinh chat nay duogc trinh bay trong Bang 3 va cac Hinh 2, 3 va 4.
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Bing 3. Két qud dinh gid khd néing khdng héa chét ciia mang theo MAAs

Mau khao sat

. L23 L24 L18 L25 L26
Stt Thong so .
Ham lugong MAAs (% khoi lugng shell)
4 6 8 10 12
1 Trang thai mang :[mc'rc Phing, Boéng, phing, Phéng‘, B(’)ng,‘ Bong, bot
khi ngdm hoa chat hoi bot hoi bot bot nhi€u bot nhiéu it
Do khang kiém (48 gio)
Ngay sau khi 1y mau ra Khong: phong, ntit, bong tréc, 16 dinh, mém
) D;‘;ﬁi’g Do bong khong dbi
Sau 2 gio dé rdo Con soc Cc‘)p vaiddm  Co soc Co V’éi Co vai
trong duc  trang trong trong sQc trang  soc trong
4nh xanh xanh duc duc
Do khang nudce (96 gio)
Ngay sau khi 14y mau ra Khéng co rat, phong, nit, bong troc
3 Dzizg“g Do bong khong dbi
Sau 2 gio dé réo (;6 soc  Con soc tréng Cd soc C(‘)r} o Mau
trang duc trong anh trong trang trong duc
xanh xanh trong anh xanh
Do hap thy nude (%)
4 - Sau 48 gio ngam 15,36 12,77 12,83 12,30 13,24
- Sau 96 gio ngam 19,17 16,14 15,93 18,60 18,25
5 Chi s xa phong héa 49,21 49,96 5000 4901 48,86

STN™ (ml HCI 1N)

(*): duwoc tinh trén 10g latex c¢6 ham lirong rdn khodang 50%

Theo bang 3, d6 hap thu nudc trong khoang MAAs 4% - 6% thi giam dan, & ham lugng
MAAS bang 6% va 8% thi gan nhu khong doi va Khi tiép tuc ting MAAs tir 8% 1én 12%, do
hap thy nude co xu hudng ting 1én. Thoi gian ngdm dai hon lam cho d hap thy nude ting
Ién. Theo Hinh 2, mang polymer tong hop tir MAAs 8% c6 muc ting do hap thu nudc thap
nhét thé hién qua khoang cach hai duong d6 hip thu nudc sau 48 gid ngdm va sau 96 gid
ngam ngan nhat. Ngoai ra, chi s6 xa phong hoa (STN) cta latex véi ham lugng MAAs 8% dat
gia tri cao nhét 12 50 mL HCI IN. O cac ham luong MAAs khac, gia tri STN giam nhe. Kiém
tra dinh tinh d6 bén nudc va kiém, & ham lugong MAAs 4% bi giam bong, con cac ham lugng
MAAs khac khong bi giam bong va trang thai mang gan nhu nhau (Hinh 3 va Hinh 4).
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Hinh 2. Do thi dé hap thu nwéc theo ham lwong MAAs

NUGe

VAN A N

(@) (b)

Hinh 3. Trang thdi mang sau 96 gio ngdm nwéc theo ham lwong MAAs lan
lwot la: 4%, 6%, 8%, 10% va 12% (tinh ti trdi sang phdi): (a) Ngay sau khi liy
méu ra; (b) Sau 2 gio’ dé rdo

Céc hién tuong trén co thé giai thich nhu sau:

- O ham luong MAAs 4% do thiéu chét lién dién nén shell khong boc tdt core, phﬁn
core anh hudng ra bé mit ngoai cua hat polymer. Két qua 1a latex tong hop véi MAAs 4% c6
d6 hap thy nudc cao nhat va chi s STN thap. Khi ngim mang trong nudc va kiém cé thé xay
ra phan tng giira thinh phan ctia mang va moi truong ngdm dan dén do bong giam.

- Khi tang dan ham luong MAAs, lugng chét lién dién tang, tde do phan tng cua shell

cham lai. Do vay, 16p vo shell dugc tring hop dong déu, ciu trac blend polymer core-shell
chat ché hon. Trong shell, ham lugng MAA rét it so véi SM nén mang ngdm hoa chét khong
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bi giam bong.

- O cac ham lugng MAAs cao trong khoang 10 % va 12%, MAAs dan dan du hon
luong can thiét. Diéu nay lam tang do hép thu nude ciia mang va hién tugng hép thu va phan
g voi kiém cua latex ting (chi s6 STN). Anh hudng cua luong MAAs du thé hién rd ¢ do
hap thu nudc sau 96 gid ngdm: cac mang véi ham luong MAAs 10 - 12% c6 d6 hap thu
18,25-18,60% trong khi d6 hip thu nudc ciia mang & ham luong MAAs 8% chi 15,93%.

(@) (b)

(©

Hinh 4. Trang thdi mang sau 48 gio ngam trong dung dich Ca(OH); bdo hoa khdo
sdt theo ham lwong MAAs sw dung (tinh tir trdi sang phai):

(a) Ngay sau khi lay ra tir dung dich ngam véi ham lwong MAAs lan lwot 1a:
12%, 10% va 8%;

(b) Ngay sau khi ldy ra tir dung dich ngdm véi ham lwgng MAAS lan lwot 1a:
8%, 6% va 4%;

(¢) Sau 2 gio' dé rao véi ham lwong MAAS lan lwot 1a: 12%, 10%, 8%, 6% va 4%
3.3. Anh hwéng ciia ham lwong MAAs Ién tinh chit co' 1y mang

3.3.1. Anh hwéng ciia ham lwong MAAs lén mét sé tinh chit co' Iy mang
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Pé kiém tra trang thai mang polymer tao thanh, cic latex tong hop theo ham luong
MAAs tir 4% cho dén 12% dugc kéo tao mang trén kinh va cam quan bang mat va tay sau khi
mang kho hoan toan. Ngoai ra, cac latex ndy con duoc tao mang trén thép va do do bén va
dap, 46 bam dinh va d cing but chi theo tiéu chuan phii hop. (Xem Bang 4 va Hinh 5).

Bing 4. Két qud anh huéng ciia ham lwong MAAs 1én mét sé tinh chit co Iy ciia mang

Mau khao sat

stt Théng s L23 L24 L18 L25 L26
g Ham lugng MAAs (% Khoi lugng shell)
4 6 8 10 12
1 Trang thai mang kho Phellll(lj%,ntlrgng, bér?hirrlfn Phéng bong, trong.
WFT: 90 - 120 pym 01 Mo &, rons, Khéng dinh tay
Hoi dinh tay hoi nhan
o Dobénvadap 100 85 80 60 45
(kg.cm)
3 DFT" (um) 35-81 38-91  56-90  25-51  51-55

(IS K 5600-5-3 : 1999)

Do bam dinh (diém)
4 (DFT: 20 - 134um) 10 10 10 10 10
(JIS K 5600-5-6 : 1990)

Do cung but chi

- Tray <6B <6B <6B 4B 4B

5 -Cat 4B 4B 4B 3B 3B

(DFT 100 pm)
(ASTM D 3363_92a)

(*): wet film thickness (d¢ day mang wot)
(**): dry film thickness (d¢ day mang kho)

100 - 120

60
50 60
40
30

20 20
10

== DFT max
| —+—B4 bén va dap

DFT, micro

40

Do bén va dap, kg.cm

4 6 8 10 12
Ham lwvong MAAs, %

Hinh 5. Anh hwéng ciia ham lwong MAAs dén khd ning chiu va dip
Khi tang ham lugng MAAs tir 4 — 12%:
=  Po bén va dap giam dan tir 100kg.cm xudng con 45kg.cm (Hinh 5);
=  Po clng ting dan: d6 cung khang cit mang tir 4B ting 1én 3B, khang tray tir <6B
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tang 1én 4B (xem Bang 5);
» Trang thai mang sau khi khd di tir hoi dinh tay sang khong dinh tay.

Nhu vay khi tang ham lugng MAAs, luong chét lién dién du dan, céu tric polymer shell
chit ché hon va boc tdt 16i core nén core it anh hudng ra ngoai.
3.3.2. Anh huéng ciia ham lwgng MAAs dén dg bong

O cac ham luong MAAs 4% va 6%, hi¢u qua boc core-shell khong tdt, nén phﬁn tiép
theo s€ khao sat d§ bong va kha nang bam bui v6i cac ham lugng MAAs 8 — 12%. B bong
dugc do & cac goc nhin 20°, 60° va 85° sau khi tao mang 7 ngay trén kinh theo tiéu chuan JIS
K 5400. Sau khi cho bam bui dét cat, do bong sé dugc do lai va xac dinh mic d6 giam do
boéng so véi trude khi bam buyi (Bang 5). Trong cic géc nhin mang son thi goc nhin 60° la goc
nhin phd bién nhét nén cac két qua do d6 bong & gbc nhin 60° dugc biéu dién dang db thi theo
ham lugng MAAs trong Hinh 6. Ngoai ra, d§ gidam bong trung binh cling dugc tinh toan va

biéu dién trong Hinh 6.

Bing 5. Két qud anh hwéng ciia ham lwong MAAs lén dg bong

Ham luong MAA (% khdi lugng shell) 8 10 12
Ky hi¢u cong thirc L18 L25 L26
Do bong sau 7 ngay (%) (JIS K 5400)
20° 157,00 147,00 141,90
60° 147,00 142,00 142,00
85° 96,00 100,00 98,90
Do bong sau khi cho bam bui dét cat (%)
20° 132,00 133,00 138,00
60° 131,00 101,00 111,00
85° 99,00 30,40 47,40
Do giam bong sau bam bui (%)
20° 16,31 9,52 2,13
60° 10,45 28,87 21,83
85° -2,81 69,60 52,07
B 7,99 36,00 25,34
160
140 M — —— Trude bam bui, 60 do
. 120 \,_,—/'
ib 100 —s— Sau bam bui, 60 do
£ 80
f. 60 —— 1-)0 léch trurde-sau bam
=} bui, 60 do
40 A —— DJ 1éch trurde-sau bam bui
20 4 B
0 T T

Ham lwong MAAs, %

Hinh 6. Anh hwéng ciia ham lwong MAAs lén dé bong
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Theo cac két qua trong Bang 5 va Hinh 6, khi ting MAAs tir 8 — 12%, d6 bong c6 xu
huéng giam dan. Do bong goc 60° ciia mang giam nhe tir 147% xudng 142%. Sau khi cho
bam bui d6 bong 60° giam tir 131% xudng con 101 — 111%. Do giam bong goc 60° ting tir
10,45% (MAAs 8%) 1én 21,83% (MAAs 12%) va 28,87% (MAAs 10%). Nhu vay rd rang la
theo chiéu tang ham luong MAAs str dung, mot luong nho MAA da bi du ra lam cho 16p shell
d& hap thu hoi 4m nén mang dé& bi trdy xudc khi bam bui va giam do bong.

3.3.3. Anh hwong ciia ham lwong MAAs dén Tg
Bing 6. Anh huéng ciia ham lwong MAAs lén Tg

Ham lugng MAA(% khéi lugng shell) 8 10 12
Ky hiéu cong thirc L18 L25 126
Tg tinh toan [10], °C (A) 17,60 18,12 18,65
Tg thuc nghiém, °C (B) 14,70 16,70 -
(A) - (B), °C 2,90 1,42 -

Trén cac Biéu do DSC ctia hai mau L18 va L25 (Hinh 7 va Hinh 8) déu cho thay c6 duy
nhit mot diém udn nghia 1a mdi mau khao sat chi c6 duy nhat mot gia tri Tg. Qué trinh tong
hop cac latex nay da tao dugc cac polymer dong nhat ndi xuyén subt tir core dén shell, ching
minh quy trinh tong hop duoc dua ra 1a phi hop. Két qua do Tg ciia mang nhya L18 va L25
(xem Bang 6 va Hinh 7 - 8) cho thiy gi4 tri Tg ting dan theo chiéu ting ham lwong MAAEs.
Diéu nay phi hop voi gia tri Tg tinh toan. D¢ sai léch giita Tg thuc té va Tg tinh toan (A) —
(B) cta L25 (ham lugng MAAs 10%) thap hon so voi cia L18 (MAAs 8%) trong khi hai
latex ndy co C&c théng sd qué trinh tong hop nhu nhau (d6 chuyén hoa, ham luong gel) va
trang thai latex gan nhu nhau (ngoai quan va do nhét) (xem Bang 2). Diéu nay thé hién céu
trac polymer shell chit ch& hon va boc tt 15i core khi ting MAAs.

DSC /(uV/mg) DDSC /(uV/mg/min)
1 exo
| 144,
! Glass Transition: L 06
1.37! Onset: 123 °C "3
[ | Mid: 16.8 °C
[ 121! Inflection: 16.7 °C L 0.5
| End: 19.8 °C
‘ i Delta Cp*: 0.378907 mVs/(gK)
[ 117 0.4
‘ i
1091 [1.3]Mau 2 (PS).dd5 [g3
i DSC
co{4 V¢ DDSC
| 0.2
0.8 {
i /. N £ 0.1
[ 6L g \ p e \-\\___‘,,__‘__ (1.3
[ \ it e e ~————————— !
| 0.6] *mzr 0.0
‘ -60 -40 -20 0 20 40 60 80
Temperature re
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Project : Correction-PS Reference : none,0.000 mg ‘Mpodmou DSC/SamphOComelion
| identity : L25/1-C8S2 Material : Styrene acrylate
Date/time :  5/19/2009 8:31:21 PM Corrtemp.cal:  Correction-PS.bd5 / tcalzero. TMX Cmclbh Pln Al, open
Laboratory : Composite lad | Sens.file : Senszero.exx Atmosphere : N2/20 / —-/-- / N2 - 30mU/min/—
| Operator : Duy | Range : ~70/10.0(K/min)/100 carrrm range : 020/5000 pV
| Sample : Styrene acrylate, 12.300 mg Sample car/TC: DSC 200F3 t-sensor / E

Hinh 7. Biéu dé DSC ciia mang L25 (ham lu’o’ng MAAs 10%)
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DSC /(uV/mg) DDSC /(pV/mg/min)
i exo
1.841
! Glass Transition: [1.3] mau 1 (PS).dd5 f 0.7
164! Onset: 10.0 °C DSC
! Mid: 14.8 °C DDSC 0.6
144! Inflection: 14.7 °C
! End: 20.1°C ikos
| Delta Cp*: 0.643409 mVs/(gK) ——
121 - —
i f a
104 1
i - t 0.3
084/ —
/‘!(\ + 0.2
i -
0.6 1 s
! J7N 0.1
oal —— N o
\ — 0.0
0.2 T - - + - T x
-60 -40 -20 0 20 40 60
Temperature /°C
Main  2009-08-25 17 00 User. LMS
| Instrument : NETZSCHDSC 200F3 File: D:\Chi Thuy\mau 1 (PS).dd5 Remark : Correction |
Project : Correction-PS Reference : none,0.000 mg Modeitype of meas. : DSC / Sample + Correction
Identity : L1a2-Ca/s2 Material : none Ssgments : 4
Date/time : 5/19/2008 7:23.19 PM Corr./temp.cal : Correction-PS bd5 / icalzero TMX Crucible : Pan Al, open
Laboratory : Composite lad Sens file : Senszero exx Atmosphere : N2/20 / —teee | N2 - 30mlmin/—
Operator : Duy Range : 70410 O(K/min}/100 Corrim. range : 020/5000 pV
Sample : Styrene acrylate. 6.300 mg Sample car/TC:  DSC 200F3 t-sensor / E

Hinh 8. Biéu do DSC ciia mang nhwa L18 (ham lwong MAAs 10%)
4. KET LUAN

Chat lién dién MAAS va ham luong sir dung ciia n6 dong vai trd rat quan trong trong
qua trinh dong tring hop core-shell. N6 anh huéng dén qua trinh tong hop (ham luong gel, do
chuyén hoa) va trang thai latex tao thanh (d6 nhét, trang thai hat polymer trong latex). Ngoai
ra, ham luong MAAs con tac dong dén tinh khang héa chat cia mang (nudc, kiém), thay ddi
d6 bén co 1y va kha ning st dung cia vat liéu (Tg). Trong qua trinh téng hop core-shell, khi
taing ham lugng MAAs thi MAASs thé hién rd vai tro 1a chat lién dién gitta core va shell hon la
vai trd monomer dong tring hop v6i SMs. Mau latex L18 véi MAAs 8% la ham luong MAAs
tot nhat v6i hé khao sat.

Mau latex L25 v&i MAAs 10% thé hién kha ning boc phu shell tot nhat do d6 do cing
cao nhét va gia trj Tg thuc nghiém gan bang véi gid trj tinh toan. Tuy nhién, mau nay c6 do
bam bui cao, d6 6n dinh kiém kém, do hép thu nudc cao ciing nhu kém chiu va dap. Két qua
nay 13 co so cho viéc nghién ctru 1am giam Tg trong core dé cai thién tinh bén va dap.

TAI LIEU THAM KHAO

[1]. Chee Swee Yong, Gan Seng Neon, Department of Chemistry, University of Malaya,
(2005), Effects of monomer composition on the swelling of core-shell copolymers with high
content of carboxylic groups, Malaysian Journal of Chemistry, VVol. 7 (No.1), Malaysia.

[2]. George Odian, (2004), Principles of Polymerization, John Wiley & Son, Inc., USA.

[3]. La Thi Thai Ha, Nguyén Hung Thuy, (2013), Tong hop nhua latex styrene acrylic voi céu}
trac core — shell, Tagp chi Khoa hoc cong nghé Dai hoc Céng nghiép thuc pham Tp.HCM, (so6
01).

[4]. Hexion Specialty Chemicals, Inc., (2006), Product Bulletin: Core/shell VeoVa Acrylic
Polymers for High Perfomance Coatings, Hexion Specialty Chemicals, Inc., Germany.

TAP CHi KHOA HOC CONG NGHE & THUC PHAM SO 10/2016 12



KHOA HOC CONG NGHE

[5]. Kees Caan, Hans Schellekens, Ad van Gaans, Rien Goedegebuure, Martin Bosma,
(2007), Resins for Waterborne Base Coats With Superior Application properties, Nuplex
resin.

[6]. L.Rios, M. Hidalgo, J.Y. Cavaille, J.Guillot, A.Guyot va C.Pichot, (1991),
Polystyrene(1)/poly(butyl acrylate-methacrylic acid)(2) core-shell emulsion polymers. Part I.
Synthesis and colloidal characterization, Colloid & Polymer Science, Springer Berlin,
Heidelberg.

[7]. Manfred Schwartz, Roland Baumstark, (2001), Waterbased Acrylates for Decorative
Coatings, Europeane Coatings Literature.

[8]. M. Hidalgo, J.Y. Cavaille, J. Guillot, A. Guyot, C. Pichot, L. Rios va R. Vassoille,
(1992), Polystyrene(1)/poly(butyl acrylate-methacrylic acid)(2) core-shell emulsion polymers.
Part Il: Thermomechanical properties of latex films, Colloid & Polymer Science, Springer
Berlin, Heidelberg.

[9]. Michael J. Devon, John L. Gardon, Glen Roberts, Alfred Rudin, Guelph-Waterloo Centre
for Graduate Work in Chemistry, Department of Chemistry, University of Waterloo, Canada,
(1989), Effects of core-shell latex morphology on film forming behavior, Akzo Coatings
America Inc.

[10]. Ozari, Yehuda (Louisville, KY, US), Barabas, Eugene S. (Watchung, NJ, US), (1982),
“Core-shell composite polymers having high amounts of carboxylic acid units in the shell”,
United States Patent 4315085, http://www.freepatentsonline.com/4315085.html.

[11]. Peter A. Lovell, Mohamed S. El-Aasser, (1997), Emulsion polymerization and emulsion
polymers, John Wiley and sons, England.

[12]. P. Parsons (chu bién), (1993), Surface coating V.1: Raw materials and their usage,
The New South Wales University Press, Australia.

[13]. Roland Baumstark, Stefan Kirsch, Bernhard Schuler, Andreas Pfau, Albrecht Zosel,
Acrylic emulsion polymer for future paints, BASF AG, Polymer Research Center, Germany.

[14]. Roy Miller, (2007), Painting the Greener Picture: Reducing VOCs in DIY paint, B&Q
Company.

[15]. Victoria Dimonie, Mohamed S. El-Aasser, Andrew Klein, John W. Vanderhoff,
Emulsion Polymers Institute and Departments of Chemical Engineering and Chemistry,
Lehigh University, Bethlehem, “Core-shell emulsion copolymerization of styrene and
acrylonitrile on polystyrene seed particles”, Journal of Polymer Science: Polymer Chemistry
Edition, Volume 22, Issue 9, Pages 2197 — 2215, Published Online: 11 Mar 2003 (John Wiley
& Sons, Inc., 1984).

[16]. Xiang Liu, Xiao-Dong Fan, Min-Feng Tang, Ying Nie, (2008), Synthesis and
Characterization of Core-Shell Acrylate Based Latex and Study of Its Reactive Blends,
International Journal of Molecular Sciences.

TAP CHi KHOA HOC CONG NGHE & THUC PHAM SO 10/2016 13


file:///D:/content/101551/
file:///D:/content/101551/
http://www.freepatentsonline.com/4315085.html
http://www3.interscience.wiley.com/journal/103527684/home
http://www3.interscience.wiley.com/journal/103527684/home
http://www3.interscience.wiley.com/journal/104055924/issue



