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1.MO PAU

Viét Nam nam trong vanh dai nhiét doi gi6o mua va do am nhiét d6i dac trung
v6i khi hau c6 su bién dbi theo mua 3 rét [1]. Viée nghién clru ché tao va dua cac
vat liéu siéu ki nudc vao ung dung trong thuc tién nhu chéng an mon cac vét liéu
dic biét 1a kim loai, chéng swong mu dé ting tinh an toan trong giao thong, loc dau
ra khoi 6 nhiém ngudn nudc 13 vo cung can thiét. Dya trén hiéu tng 14 sen cac nha
khoa hoc da xac dinh hai diéu kién dé hinh thanh b& mit siéu ki nu6c 1a cu tric bé
mat (d0 nham) va hda hoc bé mat, tir 36 ché tao ra nhiéu vt liéu siéu ki nude c6 tinh
g dung cao trong nhiéu linh vuc [2-4].

Octadecylamin (ODA), mdt alkyl amin amphiphilic mach dai, mét chat hoat
dong bé mit voi kha ning tu lap ghép, tu t6 chirc [5] trong ché tao mang bang
phuong phap Langmuir-Blodgett, la chat 6n dinh trong viéc chuén bi cac vat liéu
kién tric ba chiéu hay 1a thudc thir dinh hudng ciu triic vat liéu [6]. ODA ciing duoc
biét dén véi mot loat cac tng dung lam chirc nang hoa bé mit cac vat liéu nano
carbon khdc nhau (graphen oxite, ong nano carbon) cho cac img dung khac nhau [7-
9] hodc c6 thé dugc sir dung dé diéu ché mang butyrylcholinesterase/stearylamin
(mang Langmuir-Blodgett) dé sir dung trong cam bién sinh hoc dua trén hi¢u ung
truong nhay enzym (ENFET) [10]. ODA ciing c6 thé duoc st dung dé diéu ché cac
tinh thé nano oxit kim loai véi kich thugc va hinh dang dugc kiém soat [11- 13], ling
dong va chtrc ning hoa cac hat nano kim loai tng dung trong cam bién cac cht bay
hoi [14], hap thu CO; nho cac nhom -NH; [15]. Mot tmg dung khac cua ODA dya
trén tinh chat siéu ki nudc cua né chinh 1a tng dung tu lam sach, tang d¢ bén co hoc
cho vai PET-G-ODA va gitp vai c¢6 thé tach dau/nude hiéu qua [16], giam thiéu
khuyét tat bé mat cho cac vat liéu 6ng nanocarbon da vich MWCNT [17].

Nhan thdy tiém ning ng dung ciia ODA, Benitez va cong su da nghién ctru
co ché hinh thanh ciia don 16p ODA trén mica va nhén thiy rang don 16p ton tai
duoi dang cac dao Xép [18]. Nhom nghién ctru cua Yao Chen da trinh bay hinh thai
cia ODA gdm céc cdu tric vi cdu giéng nhu nhitng bong hoa. Trong khi do vat ligu
téng hop graphen/ODA bang cach dua graphene vao ODA ciing cho cdu tric vi cau
nhu vay [19]. Tuy nhién, cac nghién ctru vé hinh thai mang hay so sanh tinh ki nuéc
ciia mang ODA ché tao bang cac phuong phap khac nhau chua dugc quan tdm
nhiéu, cac bao cao trudc dé chu yéu st dung mot phuong phap dé danh gia va ché
tao ra san pham c6 dac tinh si€u ki nudc. Chinh vi vay, muc dich khi thyc hién
nghién ciru ndy ciia chung toi 1a sir dung nhiéu phuong phap héa 1y khac nhau
Langmuir-Blodgett va Langmuir-Schaefer, spin-coating, spray-coating, dip-coating
dé ché tao va nghién ctru sy phu thudc cac tinh chit cia mang mong ODA vio diéu
kién va phuong phap ché tao.
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2. THUC NGHIEM

2.1. Nguyén vit li¢u, héa chit

Hoéa chét su dung gém amin octadecylamin (ODA) (ngHggN, MACKLIN,
997%), metyl triclqrua (chloroform, CHCl;, GHTECH, 99%), con (C;HsOH, Cong ty
Co6 phan Hoa chat Viét Nam, 96%), axeton (CH3;COCHj;, Xilong Scientific Co.,
Ltd., 99,5%), dung méi THF (tetrahydrofuran, (CH2)4O, Cong ty CO phan Hoéa
chat Viét Nam, 99%), nuéc cat hai lan (H,O, Phong thi nghiém Khoa Vit 1y ky
thuat, Tru’b’gg Dgi hoc Céng nghé, Pai hoc Quoc gia Ha Noi, 99%), n-hexan (C¢H 4,
Cong ty Co phan Hoéa chat Viét Nam, 99%), cao su silicon (Room temperature
vulcanized silicone rubber, RTV/SR, Gasket Maker, Malaysia).

2.2. Cac phwong phap ché tao mang

2.2.1. Phwong phdp tao mang Langmuir-Blodgett (LB)

Két qua md phong céu‘trﬁc hinh hoc va mé hinh dong goéi cac phan tr ODA
dugc xac dinh bang phan mém Hyperchem 8.0 (MM+). Phén tir ODA ¢6 ba hinh
chiéu twong tng: hinh chi€u ding, hinh chiéu bang va hinh chiu canh véi dién tich
hinh chiéu twong tmg 1: Aging= 107,2 A% Aping= 96,2 A%; Ayoy= 15,2 A” (hinh 1) va
dién tich dong goi chat nhat theo cac hinh chi€u tuwong Ung 1a: Adsng goi dimg= 113,7
AZ; Adéng 26i bang™ 10732 AZ; Adéng g6i canh™ 16,8 AZ (hil’lh 2)
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Hinh 1. Kich thuéc phén tir ODA theo cac chidu dinh hudng khac nhau
(a - Hinh chiéu dtng, b - Hinh chi¢u bang, ¢ - Hinh chiéu canh)
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b) M6 hinh d6ng géi phan tir theo hinh chiéu bing (Adsng goi bing =107,2 A2)

a) M6 hinh déng goi phan tir theo hinh chiéu dimg (Adong goi dime=113,7 A2)

Hinh 2. M4 hinh dong g6i phén tr ODA theo cdc chiéu dinh huéng khac nhau
(a - Hinh chiéu dung; b - Hinh chiéu bang; ¢ - Hinh chiéu canh)
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Duya vao két qua tinh toan mé phong dién tich hinh chiéu va dién tich déng goi
ctia phan tir ODA c6 thé x4c dinh % che phii mit nudc ciia bé LB bang phan tir
ODA va vi tri dung 2 thanh nén (hay goi la hai thanh barriers, day la hai thanh lam
bang teflon ctia hé LB dé nén cac phan tir trén mit nudc lai gan nhau) dé cac phan tir
ODA nim & trang thai don 16p ndi bén.

Dung dich ODA véi nng do 1,49.10* M trong CHCl; dugc phu 1én bé mit
nude cat 2 lan trong bé Langmuir- -Blodgett voi ti 1¢ che phu bé khoang 45% va dugc
nén véi tée d6 nén 2 mm/phut. Mang ndi don 16p hinh thanh trén bé mit phén cach
nu6e-khong khi dwoc goi 1a mang ndi Langmuir-Blodgett. Khi chuyén mang ndi 1én
dé theo phuong phap Langmuir-Schaefer (huéng nhung dé song song voi mit phan
cach nude khong khi) thu dwgc mang rin mang tén mang Langmuir-Schaefer (LS).

2.2.2. Phwong phdp ché tao mang spin-coating

Mang mong ODA va cac polyme dugc ché tao trén thiét bi spin coater
SUSSMicroTec trén dé thuy tinh véi toc d6 2000-4000 r/m trong 40 gidy. Sau do
mang mong duoc dua di xu 1y 0 nhiét tai 50°C trong 30 phut trudc khi di khao sat
cac tinh chat hoa ly khac nhau.

2.2.3. Phuong phdp ché tao mang spay-coating

ODA va cac polyme dugc phan tan trong cac dung moi dong nhit bang
phuong phap rung siéu am két hop khuay tur va dugc phun bang may phun son
classic CLA 27-800 (Nhat Ban) 1én kinh véi khoang cach phun 15 cm, duong kinh
dau phun 1,5 mm. Sau d6 mang mong dugc dua di xtr 1y 0 nhiét tai 50°C trong 2 gid
trude khi di khdo sat cac tinh chat hoa ly khac nhau.

2.3.4. Phwong phdp ché tao mang dip-coating

Pé kinh sach dugc nhing tir tr vao dung dich ODA dong r,1h£it phan tan trong
dung méi THF trong 1 gid va dugc lay tir tir ra khoi dung dich, say kho va thuc hién
cac khao sat.

2.3. Cac phwong phap nghién ciru tinh chit mang

Cac mang mong thu dugc & myc 2.2. dugc khao sat tiph dinh w6t bang phuong
phap do goc ti€p xuc giot nude (contact angle), tinh chat hap thu bang phuong phap
pho hép thu (UV-Vis) trong dai budce song tir 350-750 nm va hinh thai mang duoc
do bang kinh hién vi di¢n t&r 1600X (Digital Microscope) va kinh hién vi di¢n tr
quét (SEM).

3. KET QUA VA THAO LUAN

3.1. Nghién ciru tinh chit mang moéng ché tao bing phwong phap
Langmuir-Blodgett va Langmuir-Schaefer
3.1.1. Hinh thdi mang ODA ché tao bang phwong phdp Langmuir-Schaefer

Hinh anh SEM (hinh 4) ciia ODA ché tao bang phuong phap LS cho thay
mang c6 do che phu cao bdi cac cum hat hinh tron c6 dudong kinh dao dong tur 100-
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200 nm vé6i d6 ddng déu cao va cé tinh quy luat. Cac phan tir ODA c6 kha niang dinh
bam vao dé thuy tinh t6t, tuy nhién trong qué trinh phu dung dich ODA bang xi lanh
Hamilton, qué trinh dua mang 1&én con chua dugc tu dong véi su phan bd déu va tde
d6 6n dinh tuyét dbi nén co6 thé din dén sy hinh thanh mot s6 khuyét tat khi quan sat
hinh thai mang tir trén xudng nhu xuét hién mot sé cum hat (aggregate) duong kinh
300-350 nm (diém A, ‘B) va su nut gy cua hé¢ mang trén dé kinh (cum C,D). bé
giam thiéu duoc khuyét tat nay mang mong sau khi hinh thanh c6 thé dugc chuyén
lén dé kinh bang phuong phap Langmuir-Blodgett (theo phuong vudng goc véi mat
nudc) voi tdc do cham va 6n dinh.
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Hinh 4. Anh SEM cta mang mong ODA thu dugc
bang phwong phap Langmuir-Schaefer

3.1.2. Tinh dinh wot ciia mang ODA ché tao bting phuong phap Langmuir-
Schaefer

120 4

[—=—] Géc tiép xuc giot nwéc

80

Goc tiép xuc giot nwée (°)

40 | \J v 1
10 20 30

Sé lop

o-

Hinh S. Su phu thuge goc tiép xtc giot nudc vao sd don 16p ODA
ché tao bang phuong phap Langmuir-Schaefer
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Véi ciu triic phan tir gdm déu va nuéc (-NH,) va dau ki nude (-CigHs7) phan
tir ODA 1a chit hoat dong bé mat tét, dé dang tao thanh cac don 16p bén trén bé mit
phan cach nudc-khong khi. Khi chuyén cac don 16p phan tt ODA (mang ndi don
16p) 1én trén dé thuy tinh (v6i goc tiép xtc giot nudc khoang 45°) ta thu duoc cac
mang ran (solid film) ODA vd&i hinh thai mang déc trung nhu hinh 4. Két qua do goc
tiép xuc giot nudc cua dé thuy tinh khi dugce phu lan luot 8, 16, 24 don 16p ndi
(floating monolayer) cho théy, tinh ki nudc ciia mang ting 1én theo sé 16p ODA
(hinh 5). Pay 1a mot trong nhitng thong sé c6 ¥y nghia trong viéc kiém soat tinh ki
nude va bé day ctia mang cau tric nano theo mong mudn.

3.2. Nghién ctru tinh chit mang méng ché tao bang phwong phap spray-
coating va spin-coating

100 pm

b. Mang ODA ndng do 10”M duoc ché tao bing phuong phap spin-coating trén nén
spray-film cia RTV/SR 43% trén dé thuy tinh

c. Mang ODA ndng d6 10°M trén nén spray-film ciia ODA (ndng d6 43%)
trén dé thuy tinh
Hinh 6. Hinh thai va goc tiép xtic giot nudc cia mang ODA ché tao
béng phuong phdp spin coating (a) va spin coating-spray (b, c)
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Mang spin-coating cia ODA dugc phit 1én trén cac dé khac nhau: dé thuy tinh
(hinh 6.a), dé thuy tinh phit mot 16p spray-coating RTV/SR (hinh 6.b) hodc mét 16p
spray-coating ODA (hinh 6.c). Két qua cho théy hinh thai va goc tiép xuc giot nudc
clia mang spin coating cua ODA phu thue rat nhiéu vao phuong phéap ché tao, ban
chat dé va ban chat tuong tac cia cac phan tr ODA v6i cac phén tir cua dé. Trong qua
trinh quay phi dung dich ODA trén dé thiy tinh va dé thuy tinh da dugc phua 1 16p
spray-coating ODA, cac phan tir ODA dugc phan tan trén bé mit dé cing voi su bay
hoi cia dung moi va sy hinh thanh cac cum hat hinh tron tuong dbi 16m véi kich thude
dao dong tir 20-50 pum, v6i d6 che phu dé 1én dén 80-90% va goc tiép xiic dat khoang
100°. Tuy nhién khi quay phii dung dich ODA nay trén dé thuy tinh c6 thé tao ra cac
cum hat vai hinh dang va kich thudc khac xa nhau véi do che phu chi dat 70-80%,
chinh hi¢u ng bé mit nay di cai thién dang ké tinh ki nudc cia mang ODA véi goc
tiép xuc dat 125°, day ciing 1a gia tri goc tiép xtic gioi han khi ché tao mang cua cac
polyme, cac phan tir cia cic chat hiru co nhu ODA trén dé kinh phing bang phuong
phap spin-coating [19]. Khi phu 16p ODA trén nén spray-coating cua RTV/SR d6 che
phu mang 1én den 100%, hinh thai mang c6 d6 dong déu cao, vé6i goc tiép xic ting 1én
dang ké (goe tiép xtic dat 145°) gan tiém can voi goc tiép xuc cliia mang siéu ki nudc
ché tao bang phuong phép spray cua axit stearic va RTV/SR [19].

3.3. Nghién ciru tinh chit mang méng ché tao bing phwong phip dip-
coating

Hinh 7. Géc tiép xtic va hinh thai mang cia ODA trong THF thu duoc
bang phuong phap dip-coating

Bing phuong phép dip-coating mang ODA duoc hinh thanh va lang dong trén
dé thiy tinh véi goc tiép xuc giot nudce cai thién rd rét so vai tat ca cac phuong phap
LB, spin-spray dugc thao luan trong muc 3.1-3.2. Phuong phap dip-coating c6 the
dé dang cai thién dugc d6 nham, 6 gd ghé va hinh thai mang tao dugc hiéu ing ciu
tric twong ty “la sen” 1am cho mang c6 tinh siéu ki nude véi goc tiép xiic dat 161°.
Tuy nhién bang ~phuong phap nay lién két mang voi kinh khéng duoc bén, cdu trac
mang c6 tinh x6p va dé dang bi pha huy bang céc tac dong co hoc. Piéu nay can
duoc tiép tuc nghién ctru dé co thé cai thién dong thoi duoc tinh ki nude va do bén
co hoc ciia mang, hudéng dén tng dung trong thyc tién ché tao cac vat lidu siéu ki
nude trén nén vat liéu ODA bang phuong phap dip-coating.

Dung dich ODA trong mét s6 dung méi nhu CHCls, THF, RTV/SR va mang
mong thu dugc bang phuong phéap LB, spin coating c6 do truyen qua tét trong dai
budc séng nhin thdy khao sat (300+750 nm). bay la yéu t rat quan trong dé ché tao
cac mang moéng ki nudce va siéu ki nudc trong sudt.
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4. KET LUAN

Trong nghién ctru nay cac mang ndi LB va mang ran cia ODA di duoc ché
tao thanh cong biang cic phuong phap khac nhau: LS, spin-coating, spray, dip-
coating va dugc khao sat tinh dinh uét, hép thu va hinh thai cua cac mang thu duogc.
Két qua khao sat hinh thai b mat mang LS ctia ODA tir cac don 16p LB ciia ODA
cho thdy mang c6 d6 che phu cao bang cac cum phan tir c6 dang hinh tron déu dic
trung véi duong kinh khoang 100-200 nm. Trong khi d6 hinh thai ctia cac mang thu
dugc bang cac phuong phéap spin coating trén nén kinh va trén nén kinh pha 16p
spray-coating cia RTV/SR cho thdy mang duoc tao thanh bang cac cum hat véi kich
thudc 16n hon va d6 che phu khac nhau.

Bing viéc thay ddi s6 don 16p LB ling dong trén dé thily tinh bang phuong
phép LS c6 thé tang duoc goc tiép xuc giot nudc dén 100° (twong tmg khi ling dong
den 24 don 16p). bay la co s& dé dé dang kiém soat dugc tinh dinh wét ciia mang
cdu triic nano mong mudn bang phuong phap LB va LS. Ngoai ra, viéc diéu chinh
cac thong s tao mang bang phuong phap spin coating va spin coating két hop
spray-coating hay viéc str dung phuong phap dip-coating c6 thé tao ra cic mang c6
tinh ki nudc, siéu ki nudc véi goc tiép xuc dat tir 130°-161°.

Nhu vy, cac két qua khao sat bude dau vé cac yéu té anh huong dén su hinh
thanh, cdu tric va tinh dinh wét cia mang ODA c6 thé gitp cho viéc dinh hudng cac
nghién ctru va tmg dung mang mong ctua ODA trong nhiéu linh vuc khac nhau nhu
lam vat liéu son phu trong sudt siéu ki nudc, lam vat liéu chirc niang hoéa bé mit cho
cac vat liéu nano carbon khac nhau hay dé diéu ché cac 16p mang oxit dlen st ing
dung trong cira s6 thong minh véi véi kich thude va hinh dang mong muén.

Loi cam on: Nghién ciru duwoc thuc hién thyc hién voi su hé tro béi dé tai
khoa hoc va cong nghé cua Trieong Pai hoc Cong nghé - Dai hoc Quéc gia Ha Noi
(md s6 dé tai CN20.12).
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SUMMARY

FABRICATION OF OCTADECYLAMINE THIN FILMS BY DIFFERENT
PHYSICAL-CHEMICAL METHODS

Thin films based on octadecylamine (ODA) material have been successfully
fabricated by different methods: Langmuir-Blodgett (LB) method, spin-coating,
spray-coating and dip-coating methods. The films obtained on the glass substrate
were investigated for their optical properties (Uv-vis), film morphology (digital
microscope, SEM) and contact angle. The solution and thin film absorption spectra
of ODA and the mixtures of ODA and polymer RTV/SR do not absorb in the
wavelength of the visible light region. The SEM analysis results show that the film
morphology of ODA strongly depends on the nature of the ODA solution and the
method of film formation and these are important factors affecting the different
hydrophobicity of ODA films. Comparison of the droplet contact angle of thin films
obtained by the above methods shows that the films fabricated by LB, spin-coating
and spray-coating all increase the hydrophobicity of the glass substrate with the
droplet contact angle range from 100°-145°, while dip-coating it is possible to
fabricate superhydrophobic films with contact angles up to 161°.

Keywords: Octadecylamine, thin film, Langmuir-Blodgett, Langmuir-Schaefer,
physical-chemical methods, superhydrophobic, RTV/SR.
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