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TOM TAT

Microcapsules c6 lop vo la Ure
Formaldehyde (UF) va nhén la dau lanh da
duwoc nghién ciu ché tao. Phan img tong hop
I6p vé UF dwoc thuc hién bang phwong phdp
nhii twong va hiéu chinh pH mét lan bang hon
hop Resorcinol / Amoni Clorua. Ham luong Ure
va chdt tao nhii Sodium Dodecyl Sulphate, pH
méi truong va téc do khudy phdn tin da digce
khdo sdt. Két qua cho thdy, dau lanh dwoc phin

tan tot trong méi truong cé pH=5,5 véi chat
nhii héa cé ham lugng 1,2% bang khudy co hoc
véi toc @6 1.500 rpm. Phan iing xdy ra ¢ 65°C
trong 2 gio' véi ham lwong Ure t6i wu la 40% so
véi dau. San pham UF Microcapsules ciia phan
ung co kich thudce trung binh <100um va ham
lwong dau lanh trong nhin khé cao (khodng
87% khoi heong), rat c6 kha nang vmg dung dé
ché tao 16p phii t lanh.

Tir khéa: Microcapsules, [6p phii tie lanh, Ure Formaldehyde, dau lanh, trimg hop nhii twong.

1.MO PAU

Tt lau, microcapsules v6i cdu tric gdm
nhan — vé da dugc nghién ciru va ng dung
thanh cong trong nhidu linh vyc nhu: y hoc,
cong nghé thuc phdm, cong nghé dét may, muc
in[1, 11]... Tuy nhién gén day, co nhiéu nghién
ciru Gng dung microcapsules trong 16p phu tu
lanh nh¢ khéd nang gidi phong tac nhéan ty chita
lanh chtra trong nhan, dién day cac vét tray,
xude khi chiu tic dong co hoc. Microcapsules
¢6 thé duoc tong hop bang nhiéu phuong phap
khac nhau nhu: phwong phép tring hop trén bé
mat phan chia pha, phuong phap ¢ép dun,
phuong phap sol-gel hay phuong phap tao giot,
tuy nhién phuong phéap trung hop nhil tuong 1a
don gian va d& nhat [2].

Bing phwong phap tring hop nhil twong,
nim 2008 Dhirendra Kumar di tdng hop

UF Microcapsules c6 chtra dau lanh, nhung qua
trinh tao v dugc thyc hién qua hai giai doan 1a
tao methylol va da tu tach roi nhau nho vao qua
trinh didu chinh pH bang dung dich NaOH, HCI.
Microcapsules tao thanh c6 kich thude khoang 5
- 100 pm va ham luong diu trong nhan dat
khoang  80% [3]. Nam 2014, S.
Sathiyanarayanan thuc hién lai quy trinh trén,
tuy nhién microcapsules thu dugc cé kich thude
chi yéu 16n hon 100 pm, ham lwong dau trong
nhan chi dat dudi 70% [4].

Trong qua trinh tong hop UF thi pH c¢6 anh
huéng rat 16n dén viéc hinh thanh 16p vo cia
microcapsules : hi¢u chinh pH=8 -9 béng dung
dich NaOH dé tao methylol va sau d6 giam pH=
2 - 3 bang HCI dé thyc hién phan tng da ty di
anh hudng dén su én dinh cta hé nhil din dén
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san phdm khong dat vé hiéu sudt, ham luong
nhan va bé day 16p vo. Trong nghién ctru nay
viéc hiéu chinh pH chi mét lan duy nhit trong
su6t qua trinh téng hop bang hdn hop cua
Resorcinol v Amoni Clorua d& qua trinh tao
methylol va da tu x4y ra déng thoi, han ché sy
thay dbi dot ngdt cua gia tri pH dé bao dam
micelle én dinh trong hé nhil, ciing nhu qua
trinh boc vo tao microcapsules thong qua viéc
khdo sat: ham luong cua Ure, gid tri cia pH
thong qua ti 1¢ hdn hop luong Resorcinol va
Amoni Chloride, ti 1& chit tao nhii va toc do
khuéy phan tan diu vao trong hé phan tng.

2. THU'C NGHIEM

2.1. Nguyén li¢u

Chét tao nhii : Sodium Dodecyl Sulphate
(C12H,504SNa), hang MECK.; Ure: H,NCONH,
; DAu lanh ¢ chi sb bt CI = 108, dung dich
Formaline: 37% HCHO; Chéit én dinh pH cho
mdi trudng phan tng 1a hdn hop Resorcinol:
CsH4(OH), va Amoni clorua: NH4CI ; Chét pha
bot: Pentanol va cac dung moi : Aceton va
xylene.

2.2. Quy trinh tdng hop va cac yéu t6 khao
sat

Lap hé thong phan mg, hoa tan ham lugng
Sodium Sulphate khao sat véi 100g nudc véi toe
do 1500 rpm trong binh clu ba cb, sau khi hé
nhii da én dinh, hdn hop Resorcinol va Amoni
clorua dugc cho vao tao moéi truong phan Gng
cung v&i ham lwong Ure, 10g dau lanh dugc
phén tan tir tr vao trong hé nhii & nhiét do
phong véi tée do khudy tir 700 - 1500 rpm.

Giam téc do khqu xuéng 350 rpm va cho
vai giot Pentanol dé pha bot, nang nhiét do 65°C
1di cho Formaline vao, thyc hién phén (ng tring
ngung tao vO microcapsules trong thoi gian 2
gio.

Két thiic phan tmg, san pham microcapsules
dugc loc, rira sach béng nudc va aceton, séy
chan khéng trong 48 gid & 50°C. Trong ndi
dung bai bado sit dung ty 1€ mol

Formaldehyde/Ure = 1,9 va ty 1& khdi luogng
Resorcinol/ Amoni Chloride = 1/1 .

Phan tmg tong hop 16p vo UF di dugc khao
sat véi ham lugng Ure thay doi (20%, 30% va
40% so v&i khdi lwong dau lanh) va ham luong
chét tao nhii khac nhau (0,9%, 1,2% va 1,5% so
v6i khéi luong nudce), trong modi truong co do
pH khac nhau (7,5; 5,5 va 2,5 tuong ung véi
ham Iugng Resorcinol/Amoni chloride 5%, 10%
va 15% so voi ham lugng Ure) va tc do khudy
thay ddi tir 700 rpm dén 1.500 rpm
2.3. Phuong phap phan tich va danh gia
Xdic dinh ham lwong nhén (diu lanh) bang
phwong phdp Shoxlet

San phdm sau khi loc va sdy chan khéng
trong 48 gir & nhiét d6 50°C s& duge nghién dé
pha v chu triic ciia microcapsule rdi tién hanh
Shoxlet bing xylene trong 2 gid.

Phan tram khdi lugng cta dau lanh c6 trong
microcapsules duoc xdc dinh bing céng thirc
sau:

m, —m

D(%) = X 100

o

Trong d6: m, l1a khdi lugng mau luc diu; m
12 khéi lwong méu sau khi Shoxlet va siy kho.
Quang phé FTIR.

Microcapsules dugc phan tich bz"mg phd
FTIR trén thiét bi quang phé BRUKER -
TENSOR 27.

Xdc dinh kich thuéc hat bt%ng phwong phap
Laser.

Kich thudc hat microcapsule duwgc do nho
thiét bji Laser HARIBA LA 950V2.

Xdc dinh ciu tric hat bang kinh hién vi dién
tir truyé;n qua (SEM)

CAu trac microcapsule dudi dang rin sau
khi sdy khé & 50°C duoc quan sat béi thiét bi
FE-SEM S4800 HITACHI.
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3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia ham lwgng Ure dén UF
Microcapsules

Véi 10g dau duge khudy phén tan ¢ 700
rpm vao trong hé¢ nhii Sodium Dodecyl Sulphate
o ti 1& 1,2% va moi truong pH= 5,5 thi sy hinh
thanh microcapsules bi anh huéng rit 16n béi

luong Ure su dung khi phan tng voi
formaldehyt dé tao 16p vo. Két qua trong bang 1
cho théy: khi luwong Ure sir dung bang 20%

1én toan bd lugng dau, tuy nhién khi Ure tang
dén 30% thi di thu dugc san pham
microcapsules, nhung cac hat lai bi két khdi lai
v6i nhau (Hinh 1.a) va hiéu suit khong cao. Két
qua t6t nhat khi st dung luong Ure bing 40%
khéi lwong dau thi san phidm 1a cac hat
microcapsules riéng biét ( Hinh 1.b), c6 ham
lugng nhan khoang 75,33 % , tuy nhién kich
thudc trung binh 432,36 um van con cao, chua
dép tng nhu céu sir dung [9]

Hinh 1: San phim Microcapsules khi ham lwong Ure sir dung 13 30% (a) va 40% (b)

Bang 1 : Két qua san pham microcapsules theo ham lugng Ure sir dung

Lugng Ure Kich thuéc microcapsules | Khdi lwgng san pham | Ham lwong nhan
(% khdi lwgng diu ) (um) ) (%)
20 X Khéng hinh thanh X
30 X 3,24 X
40 432,36 8,62 75,33

32. Anh huwéng cia pH dén UF
Microcapsules

Vi ham luong Ure st dung 1a 40% , ti 1¢
chat nhii hoa Sodium Dodecyl Sulphate 14 1,2 %
, khudy phén tan dau & 700 rpm , & diéu kién pH
= 7,5 thi cac hat microcapsules bén vdi nhau
thanh timg khdi, tuy nhién khi giam pH = 2,5 thi

cac micelle khong 6n dinh ( dd bi v& ) va dau
tao thanh 16p ndi trén bé mit [6]. Trong khi d6
v6i pH = 5,5 1a phu hop dé qua trinh tao
methylol va tring ngung UF dong thoi xay ra
va tao dwoc san phidm microcapsules kha én
dinh, tuy nhién kich thudc trung binh khoang
432,36 pm con kha cao (Bang 1).
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Két qua phan tich phd FTIR (Hinh 2) cho ta
thdy dugc sy hién dién cua ca UF: mii 3.382
cm’ 1a dao dong déan ca lién két NH, tai 1.745
cm’ 1a dao dong din cua lién két C=0 dao dong
dan ctia lién két C-O thé hién tai miii 1.247 cm™.

Pic biét dé nhan biét sy c6 mat cua dau trong
microcapsules 1a dao dong gian ciia lién két CH,
CH, tai vi tr 2.927 va 2.856 cm™, dao dong gian
ctia ndi do6i khong lién hop (C=C) tai vi tri miii
1.650 cm™.
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Hinh 2: Phé FTIR hat UF Microcapsules boc dau lanh

3.3. Anh hwéng ciia ham lwgng nhii Sodium
Dodecyl Sulphate dén UF Microcapsules

V6i 10 g dau lanh duge phén tan tai )
700rpm trong mdi truong pH = 5,5 thi ham
lwong chét nhil ho4 s& quyét dinh dén sb luong
micelle hinh thanh ciing nhu bé day 16p vé san
phim microcapsules. Vi cung mot ham luong
40% Ure phan ung voi formaldehyt tao nén
mét 16p vo, két qua bang 2 cho thiy : ¢ ham
luong chét tao nhii thép 0,9% thi lvong micelle
hinh thanh it, nén 16p vo day hon, lam giam ham

luong dau chra trong nhidn coa cac
microcapsules, ngugc lai khi chit nhii hoa tang
dén ti 1& 1,5 % thi qua nhiéu micelle dugc hinh
thanh, trong khi d6 16p vé s& méng va dé bi v&
trong qua trinh loc rira va ciing lam giam khéi
lwong san pham thu dwoc. Trong khi d6 & ti 18
chit nhii hoa 1,2 % thi qua trinh boc dau, tao vo
cho microcapsules dat hiéu qua cao nhét vé ham
lwong nhan (khoang 75,33 %) va bé day 16p vo
phi hop, khong bi bé khi loc , rira.
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Bang 2 : Két qua san pham microcapsules theo ti 1& chit nhii hoa

Ham lugng Sodium Dodecyl Ham lugng nhéin Khbi lwgng sin phim
Sulphate
P (%) (®
(%)
0,9 55,33 9,1
1,2 75,33 8,9
1,5 66,72 83

3.4. Anh huéng tbe @9 khudy phan tin diu
dén UF Microcapsules

Sau khi di chon ti 1¢ 1,2% chét nhii hoa,
moi truong phan ung co gia tri pH = 5,5 cling
nhu ham lugng Ure 1a 40% khéi lugng dau phan
tng voi  formaldehyt tao san  phim
microcapsules cho thiy: tc d6 khudy phan tan
dau trong hé da anh huong rét 16n dén kich
thude ctia san phdm microcapsule ( Bang 3).

Két qua cho thiy: khi ting toc do tir 700
rpm dén 1200 rpm va 1500 rpm thi kich thudc

Median Size : 52.77520[um)
NMean Size : 74.98550]um)
Mode Size 63.1208 (um)
Stel.Dav. 69.2080(pm)
EEgs
| 1
Fig: 3.c =

10.00
Diameter{pm)

trung binh ciia microcapsules s& giam dan tuong
g, & tbc d6 khudy phan tan dudi 1200 rpm thi
kich thudc cta microcapsules van chua dép ung
yéu cau (< 200 um ), tuy nhién & toc do 1500
rpm thi microcapsules da dat dugc kich thude
nho phu hop 1a 74,98um ( Hinh 3). Bén canh do
ham lugng nhan trong san phdm microcapsules
ciing tang dan ( do kich thudc nho) va dat gia tri
16n nhat khoang 87, 25 % ¢ toc d¢ khudy phan
tan 1500rpm.
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Hinh 3: Phan bé kich thuéc UF Microcapsules & tdc do khudy 1.500 rpm c6 pentanol
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Bang 3 : Két qua san pham microcapsules theo toc d6 khudy phan tan dau

Téc d9 khudy Kich thwéc microcapsules Chit pha bot Ham lugng nhén
hin tian
P (nm) (%)
(rpm)
700 432,36 X 75,33
1200 288,68 Co 81,54
1500 74,98 Co 87,25

Két qua hinh SEM ciia Microcapsules cho
thay hinh dang gan gidng hinh ciu va bé mit gb

ghé gop phan tang d6 bam dinh khi phan tén vao
nhua tao 16p phu [7] (Hinh 4.a-4.b).

Hinh 4: Hinh anh SEM cta UF microcapsules & toc d6 1.500 rpm ¢6 ding pentanol :
a. 2.000 lan; b. 4.000

4. KET LUAN

V6i 10 g dau lanh & toc d6 khudy phén tan
1500 rpm trong hé nhii Dodecyl Sulphate
Sodium (1,2% khéi lwong nuéc), tai pH = 5,5,
ham luong ure sir dung bang 40% ( so véi khdi
luong dau). Phan tmg & 65°C trong toi gian 2

gio di tao dugc san pham UF Microcapsules ¢
dang hinh ciu, kich thudc trung binh dat
khoang 74,98 pum c6 ham lwong dau lanh
87,25% , du diéu kién dé phan tan vao trong 16p
phu tu lanh.
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Synthesis of Urea Formaldehyde
microcapsules containing linseed oil
for self-healing coating

La Thi Thai Ha, Vo Dinh Cong Tinh

Ho Chi Minh city University of Technology, Vietnam National University - Ho Chi Minh City

ABSTRACT

Microcapsules had Urea Formaldehyde
(UF) shell and linseed o0il core were
investigated manufacture. Synthesis UF shell of
Microcapsules was experimented by emulsion
polymerization and pH was only adjusted once
by mixer of Resorcinol / Amoni Clorua. Content
of Urea and emulsifiler Sodium Dodecyl
Sulphate, pH, agitation rate were investigated.
This research shows that the linseed oil (core) is

disintegrated at 1,500 rpm in pH = 5.5 with
1.2% (w/w) Sodium Dodecyl Sulphate. In
addition, the combination of Urea used in order
to create the shell about 40% (w/w) linseed oil
suitable.  The
microcapsules products have the average size
less 100 pum. Besides that, the content of the
linseed oil in the core is about 87% (w/w)take

and  Formaldehyde are

the advantage to use in self-healing coating.

Keywords: Microcapsules, Self healing coating, Urea Formaldehyde, Linseed Oil, Emulsion

polymerization.
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