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Abstract: This article presents results related to the manufacturing of environmentally friendly
alkyd paint through the production of a polysaccharide intermediate emulsion (LPR) containing
about 20% of water. Mechanical properties (impact resistance, flexural strength, adhesion, thermal
stability) of paint coatings were studied. The durability of prepared alkyd paint was evaluated
through 10-cycle UV-thermo-humidity complex stability of paint, and 03-cycle heat shocking of
paint at temperatures of + 50 °C and -50 °C. The properties of prepared paint were compared to
those of an alkyd paint of Hanoi Synthetic Paint Company. The results showed that the
environmentally friendly alkyd paint has less volatile organic compounds (VOC), and toxic
solvents, while its properties are comparable to common alkyd paint.
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Nghién ctru ché tao son alkyd than thién méi trudng

Nguyén Trung Thanh”

Vien Cong nghé, T ofng cuc Cong nghiép Quéc phong,
3 Cau Vong, Puc Thang, Bac Tur Liém, Ha Noi, Viét Nam

Nhan ngay 01 thang 10 nam 2019
Chinh sira ngay 27 thadng 11 nam 2019; Chap nhan ding ngay 24 thang 9 nam 2021

Tém tit: Bai bao trinh bay két qua nghién ctru, ché tao son alkyd than thién méi truong. Thong
qua viéc ché tao nhil trong trung gian tir nhua polysacarit (LPR), dua vao dung dich son mot
luong nude khoang 20% tong khéi lugng son nham giam bot dung moi sir dung trong son. Cac
tinh chét co 1y (46 bén va dap, do bén udn, d6 bam dinh) cua mang son dugc nghién ctru. Bén canh
d6, bai bao ciing trinh bay két qua nghién ctru d6 bén nhiét, kha ning chiu nhiét 4m - UV trong
thoi gian 10 chu ky ciia mang son. Ngoai ra, cong trinh ciing nghién ctru kha ning chiu sbc nhiét
cua mang 03 chu ky & nhiét @6 +50 °C va -50 °C. Bai bao da thir nghiém va so sanh son alkyd than
thién moéi trudng va son alkyd (son ma hiéu S.AK-P1) cia Cong ty son Tong hop Ha Noi. Két qua
nghién ctru khang dinh dwoc nhitng wu diém cta son alkyd than thién moi truong nhu lam giam
gi4 thanh cua son, giam lugng dung méi doc hai, trong khi van giit dwoc cac tinh chét twong dwong
son alkyd thong dung va co thé sir dung dé son ngoai troi.

Tir khéa: Son alkyd, polysacarit, tinh chit co Iy, mang phi than thién méi truong.

1. Mé dau

Son alkyd 1a loai son phd thong duoc sir
dung rong rai nhét trong cac loai son [1, 2]. Son
alkyd dugc ché tao trén co sé hdn hop nhya
alkyd, bot mau, bdt don, dung moéi hitu co va
cac phu gia. Son alkyd dung chéng ri, son phi
trang tri cho kim loai, gd,... & diéu kién trong
nha, ngoai troi [2, 3]. Pé cai thién tinh chét cua
son alkyd, nhiéu tac gia di nghién ctru bién tinh
nhya alkyd véi melamin, epoxy, silicon,... va
thu dugc két qua kha quan [4-6]. Nghién ciru
nay trinh bay két qua nghién ctru, ché tao son
alkyd theo hudng than thién véi mdi truong.
Theo d6, cong trinh nay dé cap dén giai phap
dua thém mot luong nudc vao son alkyd hé
dung moéi thong qua viéc ché tao nhii tuong
trung gian tu nhya polysacarit (LPR) trudc khi
sir dung dé ché tao son. Nhua polysacarit c6
mot s6 nhom hoat tinh voi nude. Tuy nhién, khi
polysacarit két hop voi nhua alkyd trén co so
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dung moi hodc nudc, nhom hoat tinh véi sé€ tao
lién két hydro giita nhom hydroxyl ctia nhya
polysacarit va cdc nhém cacboxyl hoa tri hai
cua nhya alkyd lam tang mat d6 khau mach cia
nhwa alkyd va lam ting khéi lwong phan tir cua
mach dai phan tir alkyd [7]. Néi chung, tinh
chat ciia mang s& cai thién khi khdi lugng phan
tir ctia nhya hodc chét lién két ting [8]. Thong
qua viéc khao sat tinh chét co ly, do bén nhiét,
kha nang chiu nhiét am - UV trong thoi gian 10
chu ky, kha nang chiu s6c nhiét 03 chu ky,
nghién ctru khing dinh duoc nhing wu diém
ctua son alkyd than thién méi truong nhu lam
gidm gia thanh cua son, giam luong dung moi
ddc hai, thoi gian kho nhanh hon, trong khi van
gilt duoc céc tinh nang co ly twong duong son
alkyd va c6 do bén nhiét cao hon son alkyd.

2. Phuong phap nghién ciru
2.1. Nguyén liéu va héa chat

- Nhya alkyd QA 7812 (Pai Loan), c6 cac chi
tiéu k¥ thuat:
i) Ham luong chat khong bay hoi: (70 + 3)%;
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ii) Chi sb axit < 10 mgKOH/g;

iii) Do béo: (50 + 2)%.

- Nhya polysacarit LPR 76 san pham
thuong mai cua hang Altakem Chemicals
(Tay Ban Nha). Nhua LPR 76 & dang huyén
phu thé keo gdm 44% nhua + 56% ham luong
nuéc, pH = 6,8 13 hdn hop da dugc nghién min
cac hat polysacarit, dugc phan tan trong nudc,
6n dinh thay phan (khong thuy phan).

- Xylen, Dau hoa, DOP, bentonit, chat lam
kh6 coban, than den N330: cdng nghiép
(Trung Qudc).

- CaCOs: ¢& hat 10 - 15 pm, thanh phan
CaCO; > 98%, san pham thwong mai cua cong
ty Héa chat Minh Bic.

- Mau son alkyd (son ma hiéu S.AK-P1) la
san phiam cua Cong ty son Tong hop Ha Noi.
Son alkyd S.AK-P1 duoc ché tao trén co so
nhua alkyd, bot mau, dung méi hiru co va cac
phu gia dac biét. Son dung lam son phu trang tri
bao vé kim loai, gd & diéu kién trong nha va
ngoai troi véi yéu cau ky thuat va chat luogng
cao. Son khau mach bang oxy khéng khi. Mang
son kho danh, cung, bam dinh tét, chéng am
tdt, bén udn, bén va dap va bén thoi tiét,...

2.2. Ché tao mau
2.2.1. Ché tao nhil twong trung gian

Bang 1. Thanh phan don ché tao
nhil tuong trung gian [9]

trong thoi gian khoang 15 phiit cho dén khi
dung dich dong nhét.

- Chuyén cong doan ché tao son.

2.2.2. Ché tao son

Bang 2. Thanh phan don ché tao
son alkyd than thién moi truong [10]

TT | Nguyén liéu % khT 3’1 Il?rqng)
1 Nhya alkyd QA 7812 15,5
2 | Dauhoa 12
3 Xylen 10
4 CaCOs 18
5 Bentonit 0,5
6 | Chatlam kho coban 1
7 Than den N330 3
8 5323 gii;:r? nhil tvong 40

TT | Nguyén liéu Ty 1 (% khdi luong)
Nhua alkyd

L oa 7812y 17

2 | Nhya LPR 76 13

3 | Dauhoa 10,5

4 Xylen 7

5 Nudc sach 52,5

- Khudy nhya alkyd 1,200 - 1,500 vong/phit,
cho tir tir dau hoa va xylen vao.

- Tang toc do khudy lén khoang 3,000
vong/phdt, cho tir tir nhya LPR 76 va khudy
khoang 15 phut, sau d6 bd sung nudc sach
(st dung nudc may sinh hoat).

- Tiép tuc khudy hdn hop nguyén liéu trong
may khudy ¢ téc d6 khoang 3,000 vong/phut

- Chuan bi va dinh lwong nguyén liéu theo
don nghién cuu.

- Cong doan mubi u: cho 90% nhya alkyd
(lwong nhya con lai ding dé diéu chinh ham ran
va do nhot cia san pham son) va 90% luong
xylen vao khudy déu, sau d6, cho hét cac nguyén
ligu con lai khudy ¢ téc do 20 - 40 vong/pht
trong 1 gio. Mudi u hdn hop trong 24 gio.

- Cong doan nghlen min: nghién & téc do
1,300-1,500 vong/phut, dén khi do min < 25 um.

- Cong doan pha chinh: bé sung luong
alkyd va xylen con lai, khudy déu trong 02 gio.
LAy mau son di kiém tra.

+ Cong doan loc - dong hdp - bao quan: sir
dung ludi 100 16/mm? dé loai hét céc hat tho
hoic bui ban ¢ trong son, sau dé chuyén sang
dong hop.

2.3. Phuong phap thir nghiém danh gia

- P bén nhiét: phan tich nhiét khéi lwong
(TGA) duoc thyc hién trén thiét bi NETZSCH
TG 209F1 LIBRA tai Vién K§ thuat Nhiét
dai, Vién Han 1am Khoa hoc va Coéng nghé Viét
Nam. Diéu kién do trong khi nito véi tdc
do nang nhiét 10 °C/phat tur nhiét d6 phong
dén 600 °C.

- Son sau khi dugc ché tao s& dugc gia cong
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mau (theo tiéu chuan TCVN 2090:2007) trén cac
tam mau theo tiéu chuan TCVN 5670: 2007.

- Thoi gian khdé cua mang son dwgc Xac
dinh theo tiéu chudn TCVN 2096:2015. bo
bam dinh dugc xac dinh theo tiéu chuan TCVN
2097:2007. B6 cung ctia mang son dugC Xac
dinh theo tiéu chuan TCVN 2098:2007. Do bén
ubn duoc xac dinh theo tiéu chuan TCVN
2099:2007. Pd bén va dap xac dinh theo tiéu
chuan TCVN 2100:2007 tai Vién Ky thuat
Nhiét dai, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

- Hinh théi cau tric cua vat liéu duoc quan
sat trén may FESEM Hitachi S4800 (Nhat Ban)
tai Vién Khoa hoc Vit liéu va may JEOL,
JSM-6510LV (Nhat Ban) tai Vién Ky thuat
Nhiét déi - Vién Han 1dam Khoa hoc va Coéng
nghé Viét Nam.

- Thir nghiém nhiét am-UV: the nghiém
10 chu ky theo tiéu chuin ASTM DA4587-05
(1 chu ky 12 gio bao gom 8 gio chiéu tia UV ¢
60 °C, tiép theo 4 gio ngung & 50 °C). Thiét bi
thtr nghiém: ATLAS UVCON UC 327-2 (MY),
chiéu sang UV két hop ngung am, sir dung dén
huynh quang UVB - 313 tai Vién Ky thuat
Nhiét d6i - Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

- Thtr nghiém kha nang chiu sbc nhiét cua
mang son, s dung ti siy Memmer UNE-550

(Ptc), bé diéu nhiét Julabo F81-ME (D),
kinh lap dé kiém tra bé mét mau trude - sau thir
nghiém. Nhiét do ta siy 1a +50 °C. Nhiét do
khoang lanh 13 -50 °C. Pt mau vao tu sdy, duy
tri nhiét do + 50 °C trong 10 phut. Sau do, lay
mau dot ngdt tir ti ~sdy, dua vao khoang lanh,
thoi gian chuyén tiép khong qua 02 phut. Mau
dugc giit & khoang lanh ¢ nhiét d¢ -50 °C trong
thoi gian 10 phat. Sau d6, 1dy mau dot ngot tir
khoang lanh va dua trd lai ti sdy, thoi gian
chuyén tiép khong qua 02 phut. Tién hanh lap
thir nghiém lién tiép 3 chu ky. Sau 3 chu ky thir
nghiém, quan sat bé mit son bang kinh Lip c6
d6 phong dai 20 14n dé quan sat va chup anh
SEM dé danh gia kha niang chiu sc nhiét cia
mang son.

3. Két qua va thao luan

3.1. Khdo sét tinh chdt cia mang son alkyd thén
thién maoi truong

Tién hanh khao sat tinh chét co 1y (D6 bam
dinh, do bén udn, d6 bén va dap, do cang) va
thoi gian khé ctia mang son alkyd than thién
moi trudng va mau son alkyd (son ma hiéu
S.AK-P1) la san pham ctua Cong ty son Tong
hop Ha Noi. Két khao sat duoc thé hién trong
Béang 3.

Bang 3. Tinh chit co Iy ciia mang son alkyd than thién méi truongva mang son alkyd

Mau son thir nghiém

TT | Tinh chit co Iy ciia mang son

Son alkyd than thién moi truong | Son alkyd (S.AK-P1)

30°C, pht

1 Do bam dinh (diém) 1 1

2 Do bén udn (mm) 2 2

3 Do bén va dap (Kg.cm) 160 160

4 Do cung 0,17 0,15
Thoi gian khd se bé mit, chiéu day

5 mang son 30 - 40 um, & nhiét do 25 29

Thoi gian khd hoan toan, chiéu
6 day mang son 30 - 40 um, ¢ nhiét
d6 30 °C

20 gio 30 phat 20 gio 38 phat

Két qua Bang 3 cho thdy, tat ca cAc mau
son khao sat déu c6 do bam dinh, do bén udn,
d6 bén va dap dat muc cao nhat. Bo cing va do
bén va dap, thoi gian khd se va thoi gian khd
hoan toan cia mang son alkyd than thién moi

truong tuong duong véi mau son alkyd ddi
chang. Nhu vay, véi khoang 20% khdi lugng
nude trong don thanh phan nghién ciu c6 thé ché
tao duoc son alkyd c6 cac tinh niang co 1y tuong
duong vai son alkyd (son ma hiéu S.AK-P1) cua
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Cong ty son Tong hop Ha Noi. Biéu nay co thé
duoc giai thich 1a do lién két hydro giira nhém
hydroxyl cua nhya polysacarit va nhom
cacboxyl cua nhya alkyd va lam ting khdi
luong phén tr cta nhua alkyd lam cho mang
son kho nhanh hon va d§ cung cta mang son
ciing duoc cai thién. Ngoai ra, lién két hydro ciing
tao ra sy 6n dinh cua hé nhii twong dau - nudc.

TG % DTG /(%/min)

100 1
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80

7%

70

65

Mass Change: -10.72 %

60

100 200 400 500

300
Nhiét do /°C
Hinh 1 a. Gian d6 TGA
cua son alkyd than thién moi trudong.

Hinh 1 a, 1 b cho thiy, hinh dang duong
cong TGA cia miu son alkyd va mau son
tuong ddi gidng nhau. Trong khoang nhiét do tir
nhiét do phong dén 350 °C: la giai doan phan
hiy ctia nhom chirc trong mach polyme, céc
chat thip phan tir,... Puong cong TGA cua son
alkyd déu va tuyén tinh. Puong cong TGA ciia
son alkyd than thi€n moi truong c6 cac khoang
mat khdi luong twong tng voi sy tiéu hao cua
cac doan mach alkyd, polysacarit trong dai phan
tir. Dén khoang nhiét do 480 °C son alkyd than
thién moi truong c6 lugng mau tiéu hao it hon
so v6i son alkyd. Néu so sanh d6 dbc cua
duong TGA trén Hinh 1 a va 1 b ta ciing thy
¢6 su khac biét Hinh 1 a ¢6 d6 dbc nho hon so
v6i Hinh 1 b, nghia 1a do bén nhiét cua
son alkyd than thién méi trudong cao hon so voi
son alkyd.

3.3. Khdo sat kha ndng chiu nhiét am - UV cua
mang son

Dé nghién danh gia do bén trong diéu kién
néng am - UV cla mang son, ché tao mau son
alkyd than thién moéi truong va son alkyd

3.2. Khdo sdt dé bén nhiét ciia son

D¢ nghién ctru tinh chét nhiét cia mang son
alkyd than thién méi truong va son alkyd
(S.AK-P1) st dung phuong phap phan tich sy
bién d6i khdi lwong mau theo nhiét d6 (TGA).
D6 bén nhiét ciia mau xac dinh tir gian dd mat
khéi lugng theo nhiét do.

TG % DTA /(%/min)

1004
osqh

90

85
Mass Change: 42.32
80
75

70

65

60

100 200 400 500

300

Nhiét do/°C
Hinh 1 b. Gian d6 TGA
cua son alkyd (S.AK-P1).

(son ma hiéu S.AK-P1) ctia Cong ty son Tong
hop Ha Noi. Tién hanh thir nghiém nhiét
am - UV 10 chu ky (1 chu ky 12 gio bao gom
8 gio chiéu tia UV ¢ 60 °C, tiép theo 4 gio
ngung ¢ 50 °C). Két qua khao sat dugc trinh
bay trong Bang 4 va hinh 2a va 2b. Hinh thai
cAu trac cua vat lieu duoc quan sat trén may
FESEM Hitachi S4800 (Nhat Ban) tai Vién
Khoa hoc Vit liéu, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

Bang 4. Két qua thir nghiém
kha néang chiu nhiét am - UV ctia mang son

TT | Tén miu Két qua thir nghiém
1 | than thien moi £ PUONE 1o, KNS
. bong troc, mat mau nhe,
truong

do bong giam nhe

B mit khong ran nut,
khong phong rop, khong
bong troc, mat mau nhe,
do bong giam nhe

Mau son alkyd
(S.AK-P1)
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Hinh 2 a. Anh SEM mau son alkyd than thién
moi trrong sau thir nghiém nhiét am - UV.

Két qua nghién ctiu trong Bang 4 va
Hinh 2 a, 2 b cho thay, cac mau son alkyd than
thi€n moi truong (son st dung it dung moi hon)
va son alkyd d6i chimg déu tuong dbi bén trong
diéu kién nhiét am - UV, anh SEM c6 d6 phong
dai 3,000 lan thé hién bé mat miu sau thu
nghiém khong ran nut, khong bong troc, diéu
nay cho thdy ca mang son alkyd than thién méi
truong va son alkyd déu co thé st dung dugc dé
son ngoai troi trong mdéi truong nhiét do thay
d6i va c6 tac dung cua tia UV.

3.4. Khao sat kha ndng chiu séc nhiét cua
mang son

DPé khao sat kha nang chiu séc nhiét cua
mang son alkyd than thién mdi truong va mang
son alkyd (son ma hiéu S.AK-P1) cia Cong ty

son Tong hop Ha Noi, s dung ti sdy Memmer
UNE-550 (Ptic), bé diéu nhiét Julabo F81-ME
(Puc), kinh lap dé kiém tra bé mat maiu

Hinh 2 b. Anh SEM méu son alkyd (S.AK-P1)
sau thr nghiém nhiét am - UV.

trudce - sau thir nghiém. Nhiét do ta sdy 1a +50 °C.
Nhiét do bé diéu nhi¢t (khoang lanh) 1a -50 °C.
Dit miu vao tu sdy, duy tri nhiét do +50 °C
trong 10 phut, sau d6 ldy mau dot ngot tir ta
sdy, dwa vao khoang lanh, thoi gian chuyén tiép
khong qua 02 phit. Mau dugc giit & khoang
lanh & nhiét d6 - 50 °C trong thoi gian 10 pht.

Sau d6, lay mau dot ngot tir khoang lanh va
dua tr¢ lai ta say, thoi gian chuyén tiép khong
qua 02 phdt. Tién hanh lp thir nghiém lién tlep
3 chu ky. Sau 3 chu ky thtr nghiém, quan sat bé
mit son bang kinh lap c6 do phong dai 20 lan
dé quan sat va so sanh voi mau khong thir
nghiém soc nhiét. Két qua thir nghiém duoc thé
hién trong Bang 5 va Hinh 3 a va 3 b. Hinh thai
ciu tric cua vat liéu dugc quan sat trén may
may JEOL JSM-6510LV (Nhat Ban) tai Vién
Ky thuat Nhiét déi, Vién Han lam Khoa hoc va
Cong nghé Viét Nam.

Béng 5. Két qua thir nghiém sbc nhiét ciia mang son

. L Tén méu tht
T Sﬁiriﬁj;“ sau thit nghiem Mau son alkyd than | Mau son alkyd
thién méi truong (S.AK-P1)
1 Thay d6i d6 bong khéng Khéng
2 Xuét hién ran nit khéng Khéng
3 Xuét hién dut giy khéng Khong
4 Xuat hién phong rop khong Khéng
5 Xuét hién vay va bong troc khong Khéng
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Két qua thir nghiém séc nhiét 03 chu ky cho
thdy, khong c6 su thay ddi vé trang thai mang
son sau thir nghiém s6c nhiét. Qua anh SEM ¢
Hinh 3 a, Hinh 3 b cho thdy, v6i d6 phong dai
3000 1an, miu son sau 3 chu ky soc nhiét

SEI * \16kV. ~  WDg6mm +$S45 *
~ ITT- VKTND

Hinh 3 a. Anh SEM mau son alkyd than thién
moi trurong sau thir nghiém soc nhiét.
4. Két luan

- Son alkyd than thién méi trudng ché tao
tir hop chit nhii trong trung gian voi ham luong
nude khoang 20% khéi lugng c6 tinh chét co ly
tuong dwong v&i miu son alkyd (son ma hiéu
S.AK-P1) cia Cong ty son Tong hop Ha Noi.

- Do bén nhiét va kha ning chiju nhiét
am - UV cua son alkyd than thién méi truong
tuong dwong vdéi cac gia tri nay cia son alkyd
(S.AK-P1) cua Cong ty son Tong hop Ha Noi
sau 10 chu ky thtr nghiém.

- Son alkyd thén thién moéi truong c6 kha
nang chiu sdc nhiét & nhiét d6 +50 °C va -50 °C
trong thoi gian 03 chu ky.

- V6i ham luogng nuée khoang 20% trong
don thir nghiém, nghién ctu di khing dinh
dugc thanh cong trong ché tao son alkyd than
thién moi truong va c6 thé st dung dé son
ngoai troi dé bao vé cac két cdu bé tong cot
thép, cac cong trinh giao thong, go....
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