TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 13, S8 2 (2018)

NGHIEN CUU ANH HUONG CUA NONG PO DUNG DICH Co(NO5):
DEN HINH THAI, CAU TRUC CUA VAT LIEU NANO CosOx
PUQC TONG HOP BANG PHUONG PHAP KHUON MEM

Lé LAm Son', Huynh Hoang Anh?, Tran Thi Thanh Nhan?,
Lé Trung Hiéu!, Tran Thi Vin Thi!

Khoa Héa hoc, Truwong Dai hoc Khoa hoc, Dai hoc Hué

2Khoa Hoa hoc, Truwong Dai hoc Su pham, Dai hoc Hué

*Email: lelamson1804@gmail.com

Ngay nhdn bai: 23/11/2018; ngay hoan thanh phan bign: 29/11/2018; ngay duyét ding: 10/12/2018
TOM TAT

Trong bai bao nay, vat liéu nano CosOs dugc tdng hop bang phuong phép “khudn
mém” (soft-template) stt dung glucomannan (GM) lam chat dinh hudng cdu truc.
Anh huwong ctia nong d6 dung dich Co(NOs)2 dén hinh thai, cdu tric cua vat liéu
nano CosOsdang tdm da duoc nghién ctru. Cac dac trung cta vat liéu duoc nghién
cttu bang cac phuong phép: kinh hién vi dién tr quét (SEM), kinh hién vi dién tir
truyén qua (TEM), nhiéu xa tia X (XRD), phé tan sic niang luong tia X (EDX), va
pho hong ngoai (FT-IR).

Tw khéa: glucomannan, nano CosOs dang tam, phwong phap khuén mém.

1. MO PAU

Trong nhitng ndm gan day, cac loai nano oxit kim loai chuyén tiép da va dang
nhan dugc sy quan tam nghién cttu cua cac nha khoa hoc trong va ngoai nudc boi
nhitng tng dung cta ching, nhu hoat tinh xtc tdc, tt tinh cao... [4; 9]. Trong d¢6, vat
liéu nano Co3Os nhan dwgc nhiéu quan tam nghién ctru, voi nhiéu tng dung nhw lam
vat liéu cam bién khi, phim dién tt, xtc tac di thé va vat liéu t tinh [3; 4; 9]. C6 nhiéu
phuong phap tong hop vat liéu nano CosOs nhu: tdng hop sol-gel, tong hop st dung
chat hoat dong bé mat [2], phan huy nhiét [6], phuwong phap két taa [9]... Trong cac
phuong phép d6, st dung chat dinh hudng cau truc la phuong phap dang ngay cang
duoc cha y, c6 thé kiém soat duoc ciu truc va hinh thai hat do su gidi han cta ciu truc
khong gian 3 chiéu.

Viéc sit dung polyme tdong hgp lam chat dinh hudéng cau truc rat pho bién,
trong khi d6 stt dung polyme ty nhién con twong d6i han ché, nhu chitosan, tinh bot
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bién tinh va xenlulose[7]. Nho sy twong tac gitta cac hat nano va chat nén, cac vat liéu
nano trong mang lwdi polymer thuong tao ra phtrc 6n dinh.

Glucomannan la polysaccharide, phan 16n c6 cau tao mach thang, duoc tao nén
ttr cac don vi cau trac la D-glucose va D-mannose, lién két voi nhau boi lién két -1,4-
glycoside. Do su ¢ mat ctia nhiéu nhém hydroxyl (-OH), glucomannan c6 kha néng
tao phtrc ki€u chelate véi nhiéu ion kim loai, dédc biét la cac kim loai nang. Vi vay, no c6
thé duoc sit dung dé€ hdp thu nhiéu ion kim loai, tach va phan tich ching. Tuy nhién,
viéc st dung glucomannan lam chét dinh hudng ciu tric trong tong hop vét liéu nano
chwa dugc nghién ctru nhiéu ¢ ca trong va ngoai nuwde.

Trong pham vi bai bao nay, chiing t6i sit dung phwong phap “khuén mém” véi
chat dinh hudéng ciu trtc la glucomannan dé€ tong hop nano CosOs dang tam.

2. PHUONG PHAP NGHIEN CUU
2.1.Hoéa chat

Bot glucomannan thuwong mai (Cong ty New Food, My), Cobalt (II) nitrate
hexahydrate (Co(NOs)2.6H20, Sigma-Aldrich), Ethanol (C2HsOH, 96°, Viét Nam).

2.2.Cac phuong phap dac trung vat liéu

Phuong phap pho hong ngoai (IR) duoc dung dé xac dinh cau trac phan ti cua
chat nghién ctru, dya vao cac tan s6 dac trung trén phd d6 cua cdc nhom chiic trong
phan t. Pho tan xa nang luong tia X (EDX) 1a mot ky thuat phan tich, dung d€ phan
tich nguyén td trén bé mat cuia vat liéu. Cac qua trinh hoa li xay ra khi nung mau duoc
nghién ctru béng phuong phép phan tich nhiét TG-DTA. Cdu truc tinh thé, hinh thai,
va kich thuée cta vat liéu dugc dic trung bang phuong phap nhiéu xa tia X (XRD),
kinh hién vi dién t& quét (SEM) va kinh hién vi dién ti truyén qua (TEM).

2.3.Phuong phép tong hop vat liéu

Cos0s duege diéu ché bang phuong phap “khuén mém” st dung glucomannan
lam chat dinh hwdng cau truc.

Ngam 1,5 g glucomannan trong 30 mL dung dich Co(NOs)2/ ethanol 96° c6
nong dd x M trong thoi gian 24 gio. Loc va sdy mau o 50 °C trong 15 gio, thu dwoc
Co(NO:s)2/GM dang xdp (tién chat).

Chuong trinh nhiét d6 nung: tir nhiét d6 phong nung mau trong khong khi dén
600 °C (toc do 2 °C/phat), gitr trong 6 gio.
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3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia néng d6 dung dich C o(NOs)2 ban dau

Dé€ khao sat anh hudng cua nong d6 Co(NOs)21én hinh thai va cau trac cta vat
liéu, ching tdi cd dinh cac thong sd nhiét 46 nung, t6c dd nang nhiét, thoi gian nung:
nung 6 nhiét d6 600 °C trong 6 gio, toc d6 nang nhiét la 2 °C/phat. Nong doé dung dich
Co(NO:s)2 pha trong ethanol 96° dwoc thay d6i véi cac gia tri: 0,01; 0,1; 0,3; 1,0; 1,3 M.

Hinh thai ctia mau tién chat (precusor) duoc tdng hop véi nong dd Co(NOs)2 1,0
M va cdc mau vat liéu duoc thé hién qua dédc trung SEM ¢ hinh 1.

Hinh 1. Anh SEM ctia mau Co(NOs)2/GM va cac mAau vat liéu duoc tong hop tir cac dung dich
Co(NOs)2 ¢6 nong do ban dau khac nhau.
K&t qua cho thay, hinh théi cia cdc mau vat liéu tdng hop 6 cac ndong dd dung
dich Co(NOs): khac nhau 1a khong gidng nhau va c6 su khac biét so véi mau tién chat.
+0O nong dd Co(NOs): br?mg 0,01 va 0,1 M: hinh thanh mAu nano oxit coban chu
yéu & dang hat véi kich thuéc bé hon 100 nm va xen 1an dang tdm. Tuy nhién, kich
thudce hat khong dong déu va cd sy két tu. Dang hat nay kha giong v6i anh SEM cta
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vat liéu CosOs dugc tong hop theo phuong phap sol — gel ctia nhém tac gia Leu Minh
Dai va cong sw (2010)[1].

+0 nong d6 Co(NOs)2 bang 0,3 va 1,0 M: vat liéu thu dugc ¢ dang tdm véi
kich thudc nano kha dong déu, ro rét nhat ¢ 1,0 M véi do day ctia tdim khoang 90 nm.

+0O nong d6 Co(NOs): bang 1,3 M: vat liéu thu duoc ton tai & dang tim véi
kich thude >100 nm.

Tién hanh nghién ctru cdu trac cta cdc mau nano oxit coban dang tdm dwoc
tong hop tir dung dich Co(NOs)2 ¢6 néng do ban dau lan luwet 1a 0,3; 1,0; 1,3 M va so
sanh véi mau tién chat Co(NOs)/GM truede khi nung bang phuirong phap nhiéu xa tia
X. Két qua duoc trinh bay ¢ hinh 2.
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Hinh 2. Gian d6 nhiéu xa tia X ctia mau Co(NOs)2/GM va cac mau vat liéu dwoc tong hop tir cac
dung dich Co(NO:s)2 ¢6 ndng d6 khac nhau.

Gian d6 nhiéu xa tia X cho thay tién chat Co(NOs)2/GM ¢6 dang vo dinh
hinh. Trong khi d¢, cac mau vat liéu tong hop duwgc co6 dang tinh thé, voi cac peak
nhiéu xa ctia mau thé hién & goc 20 > 10, ddc trung cho vat liéu vi mao quan. Cac peak
nhiéu xa thé hién & cac goc 26 bfing 19°; 31,3°; 37°; 38,5° 45°; 59,3°; 65°, hoan toan twong
tw v6i cac peak ctia chuén nano oxit CosOs da duoc cong bd boi Uy ban Lién tich vé
Chuan nhiéu xa bot (Joint Committee of Powder Diffraction Standards, JCPDS), card
no. 71-0816 [1]. Cac peak nhiéu xa cé cuong do manh, nhon, sc nét chting té dang
Co30: hinh thanh c6 d9 tinh thé cao. Trong 3 mau nay, mau Co:Os di tir dung dich
Co(NOs)2 1,0 M ¢6 cuwong dd cac peak cao va nhon nhat, thé hién mirc d¢ tinh thé cao
nhat.

Mau Cos0: da duoc tong hop tit dung dich Co(NOs)2 1,0 M duoc tiép tuc dac
trung bang anh TEM, két qua duoc trinh bay ¢ hinh 3.
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Hinh 3. Anh TEM cua vat liéu CosOx tong hop tir dung dich Co(NOs)2 1,0 M.

Két qua anh TEM trén hinh 3 cho thay vat liéu tong hop tir dung dich Co(NOs)2
1,0 M ¢6 dang tdm, dwgc hinh thanh tir cac hat nano ¢ kich thwéc khoang 30 — 50 nm.
Céc hat tinh thé nano CosOs kha dong déu nhau va c6 dang hinh khdi 1ap phwong. Sau
khi nung, su phan huy nhiét cia GM da tao nén nhitng mao quan cé kich thuwdce tir rat
nho (vai nm) dén vai chuc nm. Két qua nay kha gidng véi vat liéu dugc tong hop theo
phueong phap nhiét phan hty ciia nhém téc gia Salavati va cong sw (2014)[6].

Tt cdu tric dang 16p ctia mau tién chat Co(NOs): hdp phu trén nén dang soi
cua GM, khi nung ¢ nhiét d6 cao, cdu trtc tién chat bi phan huy va chuyén thanh hinh
thai dang 16p - cac tdm nano. Két hop cac két qua hinh anh SEM, TEM ciling nhu gian
d6 nhiéu xa tia X, cho thay san phdm CosOs c6 dang tdm (2D) két cdu tir cac hat nano
(30 — 50 nm). Céc chudi GM trong c&u tric ctia tién chat Co(NOs)2/GM sau khi bi phan
huy nhiét, da d€'lai cau triac x8p véi cac hdc, cac vi mao quan, mao quan trung binh va
dai mao quan dan xen 1an nhau véi kich thudc vai dén vai chuc nm gitta cc tim nano
C030s. Khi dung dich Co(NOs)2 ban dau ¢d néng dd ¢ 0,3 va 1,0 M thi san pham hinh
thanh c6 dang tdm ro nét nhat.

3.2. Phan tich nhiét (TG-DTA)

Su bién ddi theo nhiét &6 nung ctia mau tién chdt Co(NOs3):/GM dugc nghién
ctru bang phan tich nhiét TG — DTA. Két qua duoc trinh bay ¢ hinh 4.
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Hinh 4. Gian @6 phan tich nhiét ctia: (a) Co(NOs)2/GM; (b) GM.
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K&t qua phan tich nhiét trong khoang tir nhiét d6 phong dén 900 °C véi mau
GM cho thay ¢ 1an can 100 °C, c6 su giam khoi lwong do qud trinh mat nuwdc vat ly, tie
khoang 325 °C thi cau triic GM bat dau bi phan huy, qud trinh thu nhiét xay ra manh,
dén 400 °C cau trtc bi phan hty hoan toan.

D&i v6i mau tien chat Co(NOs)2/GM:

+O'1an can 100 °C, c6 sy giam khdi legng do qua trinh mat nwdc vat ly.

+ O 1an can 155 °C, ¢4 bit d4u xay ra qué trinh phan huy vat lidu, day 1a qua
trinh bat dau phan hay Co(NOs);, qué trinh tda nhiét manh dan dén mot phan GM
cting bi phan hay theo.

Co(NO:s): khan bi phan hay ¢ rat thdp (74 °C), thé nhung, khi 6 trang thai bi hap
phu trén bé mat cua GM, nhiét d phan huy ciia mudi nay cao hon. Diéu nay mét lan
nita thé hién trang thai hap phu hoéa hoc can bang ctia Co(NOs): trén cac chudi GM.

+ Tte 300 — 500 °C, qua trinh phan huy GM ti€p tuc xay ra, thé hién qua hién
twong mat khoi luong xay ra cham.

+ Tt 500 — 600 °C, khdi lwong mau gan nhu khong thay ddi, qua trinh phan hay
GM khong con xay ra.

+ Tt 600 — 900 °C: khong co6 su bién doi cdu trac, vat liéu CosOs nhan duogc dn
dinh va bén nhiét trong khoang nhiét do nay.

Su khac biét vé nhiét dd phan hty caa hai mau Co(NO:)2/GM va GM thé hién
su tong tac gitta Co(NOs)2 va GM trong mau tien chat 1a sw hdp phu hoa hoc.

3.3. Phé tan xa ning lugng tia X (EDX)

D€ kiém tra su ¢ mét cua Co va O ¢é mat trong CosOs, tién hanh chup EDX tai
3 diém khac nhau trén bé mit ctia mau thu dwoc, ghi nhan két qua ¢ hinh 5.

a) b)

Hinh 5. a) Phd EDX cua tién chat Co(NOs)2/GM; b) Pho EDX cua vat liéu dwgc tong hop
tng voi nong do Co(NOs)2 1,0 M.
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Pho EDX trén hinh (b) ctia CosOs chi chita peak ctia nguyén t6 oxy va cobalt,
ngoai ra khong xuat hién cac peak hdp thu khac, diéu nay ching té san phdm thu duoc
chu yéu la Co3Os.

So sanh v6i pho EDX trén hinh (a) cua tién chat Co(NOs)2/GM, cho thay c6 chia
peak cua cac nguyén t6 C, Co, O. Su khac biét nay chiing to sau khi nung, ¢ nhiét do
cao, carbon da bi loai bo gan nhw hoan toan ra khoi mau.

3.4. Pho hong ngoai

Khao sat va so sanh phd hong ngoai cia GM ban dau, cta vat liéu tién chat
Co(NOs)2/GM va mau CosOs. Nhiét d6 nung 1a 600 °C; t6c dd gia nhiét bang 2°C/ pht,
nong do dung dich Co(NO:s): bf?mg 0,3 M va 1 M. Két qua duoc trinh bay ¢ hinh 6.
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Hinh 6. Phé hong ngoai cia GM, Co(NOs)2/GM va Cos0s.

GM c6 peak dao dong 0 s6 song 3444 cm va 2924 cm! déc trung cho dao dong
cta nhém —OH va lién két C-H ctia nhom methyl trong GM. Céc peak dao dong & sO
song 1734, 1645, 1060 cm™ dac trung cho cac nhém C=0O, C-O va C-O-H. Peak 877, 810
cm’ dédc trung cho dao dong cac don vi mannose cua GM. Két qua nay twong tu voi
pho ctia GM da dugc cong bo ctia nhom tac gia Lei va cdng su (2017) [5].

Mau tién chdt Co(NOs)2/GM c6 peak hap thu manh & s§ séng khoang 400 cm!
déc trung cho dao dong ctia Co-O gan gidng trong mau CosOs ctia cong bd [4; 6]. Ngoai
ra, cac dai hap thu & s§ séng trén 400 cm! déu giam cuong d6 hap thu: van con cac
peak cia GM 0 s0 séng 3446 va 2927 cm! véi ceong d6 yéu hon..

Phé IR cta CosOs xudt hién 2 peak hdp thu véi cuong d6 manh ¢ s6 song 667 —
665 va 570 — 567 cm-!, mau Co(NOs):/GM ciing nhu GM sau tinh ché& khéng c6 hai peak
nay. Dao dong manh & s0 song 667 — 665 cm™ ddc trung cho lién két Co?- O, va peak &
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s0 song 570 — 567 cm™ dac trung cho dao dong cta lién két Co*- O [4; 6; 8]. Peak 3446
cm-! con ton tai nhung ¢ cuong dd giam han (do trén CosOs van con cac nhém O-H
cua nudc va —OH bé mat), riéng peak 2927 cm déc trung cho lién két -CH cua GM thi
hoan toan khong con nita. Cac két qua trén cho thdy CosOs tong hop tir dung dich cd
cac nong d6 Co* ban dau bang 0,3 M va 1 M sau khi nung déu tao thanh CosOx.

4. KET LUAN

Chung t6i da tong hop duoc nano CosOs véi chdt dinh hudng cdu trac la
glucomannan. Nong d6 dung dich Co(NOs): thich hop la 0,3 va 1,0 M. Vat liéu CosOs
¢6 hinh dang tdm nano véi do day khoang 90 nm, két cdu tir cac hat nano CosOsco kich
thude khoang 30 — 50 nm. Gian d6 nhiéu xa tia X c6 day du bd cac peak chuan véi
cuong d6 manh theo card no. 71-0816 (JCPDS) déc trung pha tinh thé nano tam véi cdu
tric cubic (thudc nhéom khong gian F43m). Khong xuat hién pha tinh thé nao khac
trong gidi han phat hién cta XRD.
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STUDY THE EFFECT OF CONCENTRATION OF Co(NO3)2SOLUTION ON
MORPHOLOGY, STRUCTURE OF Cos:0sNANO MATERIALS SYNTHESIZED BY
SOFT-TEMPLATE METHOD
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ABSTRACT

In this paper, Co3Os nano materials were synthesized by soft-template method
using glucomannan (GM) as a template. The effect of concentration of Co(NOs)2
solutions on morphology, structure of Co3Os nanosheet materials have been
studied. Characteristics of materials were analyzed by the following methods:
scanning electron microscopy (SEM), transmission electron microscopy ( TEM), X-
rays diffraction (XRD), energy dispersive X-ray spectroscopy (EDX) and fourier
transform infrared spectroscopy (FT-IR).

Keywords: glucomannan, CosOs nanosheets, soft-template method.

Lé Lam Son sinh ngay 18-4-1984. Ong nhan bang Ct nhan Hoéa hoc ndm
2006 tai Truong Dai hoc Khoa hoc, Dai hoc Hué€ va nhan hoc vi Thac sy
Hoéa hoc nam 2009 tai Trwong Pai hoc Sw pham, Pai hoc Hué. Tir nam
2009 dén nay, dng la Giang vién Khoa Hda hoc, Truong Dai hoc Khoa hoc,
Dai hoc Hué.

Linh vwc nghién ciru: Hoa hoc cac hgp chat tw nhién cé hoat tinh sinh hoc,

vat liéu biopolymer.

73



Nghién civu dnh hwong ciia nong d¢ dung dich Co(NOs)2 dén hinh thdi, cdu triic cia vit liéu nano CosOs...

Lé Trung Hiéu sinh ngay 06-9-1987. Ong nhan béng Ctr nhan Hoéa hoc
nam 2009 tai Truong Dai hoc Khoa hoc, Pai hoc Hué va nhan hoc vi Thac
sy Hoa hoc nam 2011 tai Truwong Pai hoc Khoa hoc, Dai hoc Hué. Ttr nam
2011 dén nay, dng la Giang vién Khoa Héa hoc, Truong Dai hoc Khoa hoc,
Pai hoc Hué.

Linh vwc nghién citu: Hoa hoc cac hgp chét tw nhién cé hoat tinh sinh hoc,
phan tich hop chat hitu co.

Tran Thi Vin Thi sinh ngay 10-10-1962. Ba nhan bang Ctt nhan Héa hoc
nam 1984 va b.%mg Thac sy Héa hoc nam 1997 tai Truwong Dai hoc Khoa
hoc, Pai hoc Hué. Nam 2002, ba nhan hoc vi Tién sy Hoa hitu co tai Khoa
Hoa, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc Gia Ha Noi. Ba
nhan hoc ham Phé giao st nam 2006.

Linh vwc nghién ciru: Hoéa hoc hitu co cho thuc phdm, hoa duoc, hda nong
nghiép, Vat liéu xtic tac cho phan tng hitu co.

Huynh Hoang Anh sinh ngay 16/11/1994 tai Nha Trang. Nam 2016, cd tot
nghiép ct nhan nganh Hoéa hoc tai Truong Pai hoc Su pham Hué. Nam
2018, ¢b 6t nghiép thac si chuyén nganh Hoa hitu co tai Pai hoc Suw pham
Hué.

Linh vwec nghién ciru: vat liéu hitu co.

Tran Thi Thanh Nhan sinh ngay 01/6/1998 tai Thira Thién Hué. Hién nay,

0 la sinh vién ndm 03 nganh Héa hoc, Trueong Dai hoc Khoa hoc Hué.

Linh viec nghién ctru: vat liéu hitu co.
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