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TOM TAT

Bai béo nghién ctru anh hudng cua ty 1¢ khéi lugng butylacrylate/styrene trong
polymer 18i dén qua trinh tong hop va tinh chit cta nhya nhil twong c6 ciu trac 16i-vo
poly(n-butylacrylate-styrene-methacrylic acid)(1)/poly(styrene-methacrylic acid)(2). Phuong
phap trung hop nhil tuong dugce thuc hién theo 2 giai doan lién tuc ¢ ap suat khi quyén. Két
qua nghién ctru cho thay khi thay doi ty 18 khbi luong butylacrylate/styrene trong polymer 15i
theo hudng giam nhiét do thuy tinh héa (T,) da gop phan cai thién dang ké tinh chiu va dép
va kha ning tao mang & nhiét do thip 5 °C, d6 bén ngadm hoa chét ting nhung do ctng va do
khéng bam bui gidm.

Tur khéa: Poly(n-butylacrylate-styrene-methacrylic acid)/poly(styrene-methacrylic acid), nhua
nhil trong styrene-acrylic, copolymer, blend, phuong phap trung hop lién tuc 2 giai doan cau
trac 16i-vo.

1. MO PAU

Xuit phét tir nhu cau giam thiéu 6 nhidm moéi trudong ddng thoi ning cao tinh ning cua
nhya nhii trong dung cho son, mét trong nhiing hudng nghién ctiru méi trong linh vye son phii
1a téng hop polymer nhil twong c6 cau trac 18i-vo [1-7]. Polymer ¢ cau triic 16i-vo 1a loai
polymer blend c6 nhan bén trong dang ciu 1a mot polymer (core) va mét polymer 1am 16p phu
bén ngoai (shell). Tuy vao muc dich sir dung cu thé ma co thé 16p 16 cimg va 16p vo mém hoic
nguoc lai. Viée tong hop polymer ¢6 cau trac 16i-vo nham thay ddi hinh thai hoc hodc tang
cuong mot s6 tinh chat mong muén nhu: kha nang chiu moéi truong, chiu va dép, do cing be
mdt, tinh thAm m§ cho bé mit, d6 bong, kha ning thAm w6t va tinh dan dién [8, 9].

Theo xu hudng do, polymer acrylic bién tinh ding cho son phii ngoai troi ¢6 yéu cau nhiét do
thiy tinh héa T, thap dé co thé phdi tron tao ra loai son c6 ham luong hitu co bay hoi VOC (volatile
organic compound) thap, than thién v6i moi truong. Cac bai bao nghién ctru trude ddy da xac dinh
dugc ty 18 18i/vo tot nhat 1a 80/20 va methacrylic acid (MAA) phét huy tot vai tro cht lién dién cho
blend polymer ¢ cdu tric 16i-vo ¢ ham lugng trong polymer vo 1a 12%. Tuy nhién, cic nhua nhii
twong poly(n-butylacrylate-styrene-methacrylic acid)(1)/poly(styrene-methacrylic acid)(2) da
duoc tong hop ¢ didu kién trén déu khong tao mang duoc & nhiét do thap < 10 °C va do bén va
dap cua mang giam manh [10, 11].

V6i mong mudn cai thién do bén va dap va kha ning tao mang ¢ nhiét do thap, polymer
nhil tuong styrene-acrylic dugc téng hop theo ty 1¢ 16i/vo 1a 80/20 va ham luong MAA trong
polymer vé 12% nhung thay ddi ty 18 khdi lwong butylacrylate/styrene trong polymer 15i
(BA/SM,) theo hudng giam T, ctia hé. Bai bao nay trinh bay khao sat anh huong cua sy thay
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dbi ty 18 BAJ/SM 1én qué trinh téng hop va tinh chit mang, dic biét 14 cac tinh chit co ly
hoa theo hudng ing dung cho son.

2. PHUONG PHAP NGHIEN CUU

2.1. Co s ly thuyét

Duya trén két qua nghién ctru trude day [10, 11], tién hanh tong hop va kiém tra tinh
chat cac nhua nhil twong véi ty 1& khoi lwong BAJ/SM, tang tir 1,41 — 3,49 theo hudng giam
T, cia hé. Céc ty 16 BAJ/SM, duoc xac dinh théng qua phan tich 1y thuyét vé kha ning phan
ung trinh bay trong Bang 1 [12-14].

Céc thong sb duoc giit ¢d dinh:

- Ty 1€ 18i/vo = 80/20.

- Ty 1& monomer trong phan vé khong d6i, ham luong MAA trong vé 12%.
- Ham lugng MAA trong 16i 1,3%.

Bdng 1. Kha ning phan tng theo 1y thuyét ctia cdc monomer core theo ty 18 BA/SM,

Ty 1é khéi lugng BAJSM, 1,41 1,82 2,29 3,49
Ty ly thuyét cua polymer 10i (°C) -8,02 -15,69 -21,85 -31,11
[BAJ/[SM(] 1) 1,15 1,48 1,86 2,84
d[BAJ/dA[SM.] (2) 0,69 0,77 0,85 1,01
{[BAJ/[SM]}/{ d[BAJ/A[SM]} 0,60 0,52 0,46 0,36
[BAJ/[MAA] @ 29,90 32,96 35,54 39,68
d[BAJ/A[MAA] (2) 4,13 4,55 4,90 5,47
{[BAJ/[MAA]}{ d[BAJ/A[MAA]} 0,14 0,14 0,14 0,14
[MAAJ/[ISM:] (1) 0,04 0,04 0,05 0,07
d[MAA J/d[SM] (2) 0,21 0,24 0,27 0,34
{IMAAJ/[SMJ}M{ d[MAA/d[SM]} 5,45 5,29 5,12 4,74

Ghi chii: (1): ty 16 ndng dd cac monomer trong hdn hop nguyén liéu
(2): ty 18 mol cac thanh phan trong copolymer tao thanh
Ty 1€ (2)/(1): danh gia kha nang phan ‘g ctia cic monomer vai nhau.

2.1. Thuc nghiém
2.1.1. Nguyén liéu va thiét bi

Céc monomer ding dé tong hop polymer 18i (Styrene (SM), Methacrylic acid, Butyl
acrylate (BA)) va polymer vo6 (Styrene, Methacrylic acid) xut xir tir BASF. Cac chit khot
mao, chat 6n dinh pH, hé chit khir (tert-butyl hydroperoxyt + natri bisulfate) duoc san xuat
bdi MERCK. Chat nhii hoa ctia Cognis va dung dich ammoniac 25% dugc dung lam chat 6n
dinh nhya nhii tuong.

Kich thudc hat va d§ phan tan vé kich thudce hat duge xéac dinh trén may do kich thudc
hat Horiba. Nhiét d§ hoa thuy tinh (Ty) cua mang nhyua do bﬁng may DSC hiéu NETZSCH
204-Thermal Analysis ctiia hang Bruker Analytische Messtechnik GMBH (Pic). Mau do co
1y tinh dugc chuén bi theo JIS K 5400. Kiém tra 6 bén hoa chat theo JIS K 5663-95.
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2.1.2. Téng hop

Tong hop hé nhil trong cau trac 16i-vo bang phuong phap tryc t1ep lién tuc, gdbm 2 gial
doan: tong hop polymer 13i va polymer vo. Pau tién, sir dung mot phan monomer tao 151 dé
tao mam cho hé phan tng trong khoang 6 dén 10 phut. Sau d6 monomer 15i duoc cho vao dé
phan tmg tao polymer 16i ¢ 78-80 °C. Sau khi tao polymer 16i xong, nang nhiét d 1én 80-83 °C,
cho tiép monomer tao vo vao dé tiép tuc phan tmg tao polymer vo. Két thuc phan tng ddng
trung hop 16p vo, khit monomer du ¢ 65 °C. Ha nhiét d¢ xudng 35 °C va on dinh nhya nhil
tuong thu dugc b?mg dung dich amoniac [12-14].

3. KET QUA VA THAO LUAN

MGdi ty 18 BAJSM, duogc téng hop nhiéu lan véi thoi gian duy tri phan vo khong do6i
nham tdi wu cac chi tiéu: ham lugng gel, do chuyén hoéa va kich thudc hat.

D6 chuyén hoa nhya nhil trong ¢6 xu hudng giam dan tir 98,07% xudng 96,68% theo
chiéu ting ty 16 BAJ/SM, tir 1,41 dén 3,49 (Hinh 1) do kha ning phan tng ctia hop phan 13i
giam dan (Bang 1).

Céc san pham thi nghiém déu tao dwoc mang phiang lién tuc & nhiét d6 phong. Tuy nhién,
& nhiét do thap 5 °C, polymer nhii tuong véi ty 16 BAJ/SM, = 1,41 khong tao dugc mang lién
tuc. Didu nay di duoc cai thién khi ting ty 16 BAJ/SM.. O cic ty 18 BAJ/SM; cao hon, polymer
nhil twong da hinh thanh dugc mang lién tuc nhung san pham tong hop & ty 18 BA/SM, = 3,49
thi kho gia cong. Do vay, cac tinh chét khac duoc khao sat v6i 3 ty 1€ con lai.

98,5 -
98 - 98,07
97,5 -
97 + 6,96
96,5 -
96 -
95,5
95

96,68
,25

D6 chuyén héa nhua
nhi tuong (%)

1,41 1,82 2,29 3,49
BAc/SMc

Hinh 1. D6 bién thién do chuyén hoéa nhya nhil tuong theo ty 1€ BA/SM,
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Hinh 2. Anh huong cia ty 16 BAJ/SM, dén kha nang chiu va dap
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Hinh 3. Anh huong cia ty 16 BAJ/SM, 1én d6 bong ciia mang polymer

Khi ting ty 1¢ BA/SM tir 1,41 1én 2,29 thi do bén va dap duoc cai thién ro rét: gid tri
cong va dap tang tir 45 kg.cm (BAJ/SM, = 1,41) 1én 100 kg.cm (BAJ/SM. = 1,82) va gilr
nguyén gia tri nay khi tiép tuc ting BAJ/SM; 1én 2,29. D6 day mang son khé DFT (dry film
thickness) ting dan ty 1é thuan véi ty 16 BAJ/SM, (Hinh 2).

D6 bam dinh cua cac mang nhua & cac ty 16 khao sat déu rat tét, dat 10 diém theo thang
do. Tuy nhién, d6 ctng bé miat giam khi ting ty 18 BAJ/SM.. P9 cing khang cit mang nhya
giam tir 3B (BAJ/SM, = 1,41) xudng < 6B & hai polymer con lai (BA/SM 1a 1,82 va 2,29).
Do vay, kha niang khang bam bui ciia mang nhwa giam dan thé hién qua khoang cach gitra 2
do thi do bong goc 60° trudc va sau bam bui ting dan. O ty 1& BAJSM, = 1,82, d6 giam
bong goc 60° sau bam bui c6 ting khong nhiéu so véi ty 16 BAJ/SM; = 1,41 (Hinh 3).

Tat ca cac két qua trén co thé giai thich 1a do khi tang ty 1€ BAJ/SM; tr 1,41 dén 2,29
thi polymer 161 tao thanh ¢6 Tq tinh toan ly thuyét giam dan nén mang mém hon chiu va dap
t6t hon, dé bi tray xudc hon. Ngoal ra, ty 1¢ BA//SM, tang lam giam kha nang phan ng giai
doan tao polymer 16i, tac dong theo hudng giam hiéu qua boc 16p vo polystyrene PS. Do
vdy, d6 bam bui ting do tinh chit bé mat mang kém di.
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Hinh 4. D6 thi ¢ hap thu nudc ciia mang polymer theo ty 1& BA/SM,

V6i cac ty 1€ BAJ/SM; khac nhau, d§ khang nudc va khang kiém (ngam trong dung dich
Ca(OH), bao hoa) cua mang polymer vé dinh tinh gan nhu nhau. Trong 3 ty 1& khao sat, polymer
tong hop vdi ty 18 BAJSM, = 1,82 tao duoc mang polymer c6 do hip thu nu6e thap nhat. Ty 16
BA/SM,=2,29 hap thu nude nhiéu hon nhung van it hon so BA/SM, = 1,41 (Hinh 4).
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Nhu vy, polymer nhii twong véi ty 18 BAJ/SM, = 1,82 cho két qua kiém tra twong ddi
tt so véi cac ty 16 BA/SM, khac: tao duwgc mang lién tuc ¢ nhiét do théip 5 °C, khang va dap
tbt, 46 bong cao va chéng bam bui tét, khang nudc tot nhat. Didu nay dugc giai thich do hiéu
qua cua Tyly thuyét thap -15,69 °C, polymer 15i mém déo, lién két tot véi 16p vo bén ngoai.
Tuy nhién, do kha niing phan tg ctia hon hgp monomer tao polymer 13i giam (Bang 1) nén

d6 cing bé mat giam.

Chon ty 18 BA/SM, = 1,82 d¢ khao sat tiép vé hiéu qua trung hop core-shell. Cac két
qua phan tich hiéu qua trung hop core-shell ctia polymer nhil twong vdi ty 1€ BAJ/SM, = 1,82

dugc trinh bay trong Bang 2, Hinh 5 va 6.

Bdng 2. Két qua danh gia hiéu qua trung hop core-shell ciia polymer nhii twong

voi ty 1€ BA/SM, = 1,82

Hinh 5. Phan bd kich thudc hat polymer nhii trong tong hop véi ty 18 BA/SM, = 1,82
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Hinh 6. Biéu @6 DSC cua polymer nhii twrong tong hop véi ty 16 BAJSM, = 1,82
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Phén b kich thudc hat 1 polymer nhii tuong BA./SM; = 1,82 c¢6 dang don phan tan véi
kich thudc hat trung binh nho ¢ cap do nanometer 0,0911 um (Hinh 5). Do vay, mang tao
thanh tir polymer nhii twong nay s& phang, min, lién két bén chic nén c6 cac tinh chit co 1y
cao va bén moi truong.

Biéu d6 DSC (Hinh 6) cho thiy polymer tong hop voi BA J/SM, = 1,82 chi c6 mot gia
tri Tqg = 5 °C. Diéu nay thé hién 16p 16i dugc lién két véi 16p vo va tuong hop tot. Ngoai ra,
trong polymer nhii twong con c6 cic chat hoat dong bé mat nén nhiét d6 tao mang tdi thiéu
MFFT (Minimum film forming temperature) cia h¢ thap hon gia tri Tg, nghia 1a MFFT cua
polymer nhii twong < 5 °C. Do vy ¢ nhiét d6 méi truong 5 °C, polymer nhil twong tong hop
voi ty 1¢ BAJ/SM, = 1,82 tao dugc mang lién tuc.

4. KET LUAN

Khi thay dbi ty 16 khoi luong BA/SM trong téng hop polymer 13i theo huéng giam T,
da gop phén cai thién déng ké tinh chiu va dap va kha nang tao mang ¢ nhiét do thap 5 °C
cho cac polymer nhil twong acrylic bién tinh tong hop véi ham luong chét lién dién MAA
trong 16p vo 1a 12%. Theo d6, d6 bén ngdm hoa chit ting (khang nuéc, khang kiém va do
hap thu nuéc) nhung d6 climg va do khang bam bui giam khi tang ty 1& khdi luong BA/SM
trong polymer 13i. Polymer nhii twong thi nghiém ¢ ty 16 BAJ/SM, = 1,82 c6 thong sb tong
hop 6n dinh, d& gia cong tao mang & cac nhiét 6 khac nhau, kich thude hat nho va dong
déu. Copolymer blend thu duoc véi BAJ/SM, = 1,82 twong hop tdt. Ngoai ra, polymer nhii
tuong nay cho két qua danh gia co 1y tinh va d6 bén mdi truong tot nhat trong céc ty 18
monomer BA/SM trong 16i duoc khao sat.

TAI LIEU THAM KHAO

1. Lan Jin, Yonghui Deng, Jianhua Hu, Changchun Wang - Preparation and
characterization of core-shell polymer particles with protonizable sells prepared by
oxianionic polymerization, Journal of polymer science, Part A: Polymer chemistry
42 (2004) 6081-6088.

2. Chen Lijun, Wu Fenggin, Zhuang Xinyu, Yang Jian, Li Rongxian - Preparation of
styrene-acylate latex used in ultralow VOC building internal wall coating, Journal of
Wuhan University of Technology-Mater. Sci. Ed. 23 (1) (2008) 65-70.

3. Rios L., Hidalgo M., Cavaille J.Y., Guillot J., Guyot A., Pichot C.-
Polystyrene(1)/poly(butyl acrylate-methacrylic acid)(2) core-shell emulsion
polymers, Part |. Synthesis and colloidal characterization, Colloid & Polymer
Science 269 (8) (1991) 812-824.

4. M. Hidalgo, J.Y. Cavaille, J. Guillot, A. Guyot, C. Pichot, L. Rios, R. Vassoille -
Polystyrene(1)/poly(butyl acrylate-methacrylic acid)(2) core-shell emulsion
polymers, Part Il. Thermomechanical properties of latex films, Colloid & Polymer
Science 270 (12) (1992) 1208-1221.

5. Michael J. Devon, John L. Gardon, Glen Roberts, Alfred Rudin - Effects of core-
shell latex morphology on film forming behavior, Journal of Applied Polymer
Science 39 (10) (1990) 2119-2128.

6. Ozari Yehuda, Barabas Eugene S. - Core-shell composite polymers having high
amounts of carboxylic acid units in the shell, United States Patent 4315085 (1982).
http://www.freepatentsonline.com/4315085.html.

7. Victoria Dimonie, Mohamed S. El-Aasser, Andrew Klein, John W. Vanderhoff -
Core-shell emulsion copolymerization of styrene and acrylonitrile on polystyrene

96


file:///D:/content/101551/
file:///D:/content/101551/
file:///D:/content/101551/
file:///D:/content/101551/
http://www.freepatentsonline.com/4315085.html

Téc déng cua ty 1é butylacrylate/styrene trong polymer 16i dén nhura nhii tuong...

seed particles, Journal of Polymer Science: Polymer Chemistry Edition 22 (9)
(Published Online: 11 Mar 2003 (John Wiley & Sons, Inc., 1984)) 2197 — 2215.

8. Surface Coatings Association of Australia (Ed.) - Surface coating Vol.l: Raw
materials and their usage, Chapman & Hall, London, 1993, pp. ix + 622.

9. Roy Miller - Painting the Greener Picture: Reducing VOCs in DIY paint, B&Q
Company, UK (2007).

10. La Thi Thai Ha, Nguyén Hung Thuy - Tong hop nhya latex styrene acrylic voi cau
truc core — shelql, Tap chi Khoa hoc cong nghé va Thyc pham Truong Pai hoc Cong
nghi¢p thuyc pham TP.HCM 1 (2013) 6-11.

11. Nguyen Hung Thity - Anh huong cua acid methacrylic dén latex styrene-acrylic véi
cau triic core—shell, Tap chi Khoa hoc cong nghé va Thuc pham Truong Pai hoc
Cong nghiép Thuc pham TP.HCM 10 (2016) 2-13.

12. George Odian - Principles of Polymerization, John Wiley & Son, Inc., USA, 2004.

13. Manfred Schwartz, Roland Baumstark - Waterbased acrylates for decorative
coatings, Europeane Coatings Literature, 2001.

14. Peter A. Lovell, Mohamed S. El-Aasser - Emulsion polymerization and emulsion
polymers, John Wiley and sons, England, 1997.

ABSTRACT

EFFECT OF IN-CORE BUTYLACRYLATE/STYRENE MASS RATIOS
TO CORE-SHELL BASED STYRENE-ACRYLIC LATEX

Nguyen Hung Thuy
Ho Chi Minh City University of Food Industry
Email: thuynh@cntp.edu.vn

The paper researched the effect of mass fraction of butylacrylate/styrene in core
polymer on the synthesis and properties of emulsion resins with a core-shell structure
poly(n-butylacrylate-styrene—methacrylic acid)(1)/poly(styrene-methacrylic acid)(2). Emulsion
polymerization method is carried out in two continuous stages at atmospheric pressure. The
study results showed that when changing the mass ratio of butylacrylate/styrene in core
polymer in the direction of reduced glass temperature (T), it significantly contributed to the
impact resistance and the ability to create films at low temperature 5 °C, chemical immersion
durability increases but hardness and dust resistance decrease.

Keywords: poly(n-butylacrylate—styrene—methacrylic acid)/poly(styrene—methacrylic acid),
styrene-acrylic latex, copolymer, blend, core-shell- two-stage continuous polymerization

97


http://www3.interscience.wiley.com/journal/103527684/home
http://www3.interscience.wiley.com/journal/104055924/issue
http://www3.interscience.wiley.com/journal/104055924/issue
http://jstf.hufi.edu.vn/anh-huong-cua-acid-methacrylic-den-latex-styrene-acrylic-vo%CC%81i-ca%CC%81u-tru%CC%81c-core%E2%80%93shell-20171114082445793file
http://jstf.hufi.edu.vn/anh-huong-cua-acid-methacrylic-den-latex-styrene-acrylic-vo%CC%81i-ca%CC%81u-tru%CC%81c-core%E2%80%93shell-20171114082445793file

