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TOM TAT

Coban oxit hinh théi cau dugc tdng hop bang phuong phap template cacbon cau.
Su két taa cua ion Co¥*, Co* trén template cacbon ciu, sau d6 nung dé€ loai
template cacbon thu dwoc coban oxit cau. K&t qua phd nhiéu xa tia X cho thay vat
liéu tong hop cd pha tinh thé cia CosOs. Két qua hién vi dién tr quét, phd quang
dién ter tia X va hong ngoai cho biét vat liéu 1a cdc nano oxit hinh thai cau rong hay
cau truc 16i vé C@Co304 ¢6 duong kinh 300 nm. Qua trinh tao thanh cta oxit cau
Co30s duoc dé nghi.

Tw khoéa: cacbon cau, coban oxit, cau, template.

1. MO PAU

Vat liéu nano hinh cau rong c6 hinh thai xac dinh, kich thuéc dong nhat, ty
trong bé, dién tich bé mat 16n hita hen nhiéu tiém nang tng dung nhu xac tac, hap
phuy, cam bién khi ... Dic biét 1a ty phan trong trong cau tric rong dung dé chia va
kiém soat su nha cua nhitng vat liéu ddc biét nhu thudc, gen, cac phan tk sinh hoc
..[[1]] C4c nano hinh c4u réng nay dugc tdng hop biang phuong phap phd bién d6 la
phuong phap template (chat dinh khung). Trong phuong phap nay bao gom 2 budc:
truedc tién cac cac tién chat (mudi hay ancoxit) dé vo co héa trén bé mat cua 161 template
tao thanh 16p vo bao phu template, sau d6 loai template duwoc vo cau rong. Thong
thuong nguoi ta chia template ciing va template mém. Cac template cting nhu SiO2
[[2]], C cau [[3]], polymer [[4]] ... va template mém nhuw la vi khuan [[5]], giot nho [[6]],
bot khi [[7]],... Trong d6 thi cac template ciing dwgc st dung rong rai hon dé tong hop
cac chat vo co hinh cau vi hinh thai va kich thudc cua vat liéu tong hop phu thudc
hoan toan vao template [[8]].

Nano oxit coban Co3Os dugc biét dén la mot ban dan loai p dugc Gtng dung
nhiéu vao céac linh viec khac nhau nhu xtic tic ran, dién cuc anot, vat liéu cam bién khi,
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chat mau ... [[9]]. Cacbon cé nhiéu hinh thai nhuw dang thanh, dang cau, dang ong rat
httu ich d€ lam template tong hop vat liéu. Trong nghién cttu nay, st dung template
cacbon cau tong hop nano oxit coban cé hinh thai cau réng va khao sat cac déc trung
cua vat liéu tong hop.

2. THUC NGHIEM

Glucose (CeH1206.H20 (Merck)) duoc sit dung dé€ tong hop template nano
cacbon cau, Co(NOs)2.6H20 (Merck) dung lam tién chéat tong hop nano oxit coban,
C:Hs0H (PA, Trung qudc) dugc dung lam méi treong dé két tinh.

Trong bai bdo nay tong hop nano cacbon cau theo tai liéu [[10]] va c6 thay doi
nhu sau: cho 4 g gluco vao 40 mL nwéc khudy tan va dwa dung dich nay vao binh
Teflon, day kin thuy nhiét & 185 °C trong 8 gio. Hon hop thu dugc ly tam, rita bang
etanol nhiéu Jan duoc san pham cacbon cau.

Twr cacbon cau téng hop (4 g) hoa tan trong 40 mL nudc cat, thém tiép
mudi Co(NOs)2.6H0 (x g) twong ting ty 16 mol cacbon cau : mudi Co(NOs).6H0 ¢6 ty
161,510 khudy tir 0 nhiét do phong sau dé dua hon hop nay vao binh Teflon day kin,
thity nhiét & 185 °C trong 8 gio. San pham thu duoc loc, rita bang etanol vai Ian, s&y & 60
°C trong 24 gio va nung 550 °C trong 5 gio dé€ loai template cacbon thu dwoc oxit
coban cau.

Thanh phan pha tinh thé dugc nghién ctru bang nhifu xa tia X (Bruker,
Advance D8) dung tia bttc xa Cu Ka véi A =1,546 A va t8c do6 0,01 do/phut. Hinh thai
cta vat liéu dwoc nghién cttu béng hién vi dién t&r quét SEM (JSM-5300 LV). Phan tich
c&u tric bé mit duoc xac dinh bang phd quang dién ti tia X (XPS) duoc do trén may
Shimadzu Kratos AXISULTRA DLD spectrometer, st dung nguon phat tia X véi bia
Al, 6ng phat lam viéc 6 15 kV - 10 mA. Xac dinh dién tich bé mat riéng béng déng nhiét
hap phu va khtt hap phu nito thyc hién trén may Micromeritics ASAP 2020. Phan tich
dinh tinh bang phd hong ngoai (IR) trén may TENSOR 37.
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3. KET QUA VA THAO LUAN

3.1. Tong hgp template cacbon cau

IMS-NKL 5.0kV 4.4mm x80.0k SE(M) 500nm | IMS-NKL 5.0kV 4.4mm x10.0k SE(M)
Hinh 1. Anh SEM ctia cacbon cau tong hop.

Hinh 1 trinh bay anh SEM ctia cacbon cau tong hop tit glucose bang phuong
phép thay nhiét ¢ 185 °C. Hinh nay cho thay cacbon la nhiing qua cau twong d6i dong
déu, bé mit nhén véi duong kinh khoang ttr 200 - 300 nm.

Su tao thanh nano cacbon cau nhw sau: khi thtly nhiét thi cac glucose loai nudc
va polyme héa véi nhau. Sau d6 tao hgp chét voi lwgng 16n alkyl ky nuwdc hudng vao
trong, nhom -OH wa nudc hudng ra ngoai. Khi dat téi nong d6 toi han thi cac hop
chat nay tao thanh cdc mixen cau véi cac nhém ky nudce sé phat trién thanh 16i va cac
nhém hydroxyl -OH sé ndm & bé mit ctia hinh cau. Trong qua trinh phat trién mam,
bé mat hydroxyl két hop voi phan tir glucose tw do ¢ gan nhat va loai nudc, cac hat
mixen cau bat dau phat trién. Cho dén khi hét cac phan tir glucose thi qua trinh phat
trién cac hat cau nay dumng lai [[10]].
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Hinh 2. So d6 tao thanh cacbon cau [[10]].

Gian d6 nhiéu xa tia X hinh 3 cho thdy nano cacbon tdng hop & dang vo dinh
hinh.
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Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Cacbon
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Hinh 3. Gian d6 XRD cua cacbon cau tong hop.

Pho hong ngoai IR (Hinh 4) dung xac dinh sw ¢6 méat cdc nhém chite ciia cacbon
cau téng hop.
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Hinh 4. Pho hong ngoai ctia cabon cau tong hop.

Dai hdp thu ¢ s6 song 1707 cm! va 1618.28 cm™ twong tng v6i dao dong cua
nhém C = O va C = C dugc cho ¢ vong thom cuta glucose . Dai hdp thu ¢ s6 song 1400
— 1026 cm™ la do dao ddng gian ctia nhém C-OH va dao dong udn ctia nhém OH diéu
dd c6 nghia la ton tai mét s lwgng 16n nhom hydroxyl trong san phdm cacbon cau
tong hop [[10], [11]].
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Hinh 5. Pho XPS ctia cacbon cau tong hop.

Khi thay nhiét thi cac glucose loai nudc va polyme hoa véi nhau, trong d6 mot

phéan bi khtt nhém —-OH tao thanh lién két cong hda tri vdi cacbon ¢ vong thom tao

thanh cac vi cau bén va bé mat wa nuwdc thuan loi d€ lam template c6 cau trac lai hop

16i/v6 hay vat liéu r6ng/x6'p. Qua trinh cacbon hda nay duoc thé hién rd ¢ phd quang

dién tir tia X & hinh 5.

Phd XPS cho biét cacbon cau tong hop chira oxy va cacbon (Hinh 5a). Gian d6
XPS ctia Ols (Hinh 5b) c6 pic rong ¢ nang luong lién két 530,05 eV duoc cho la lién két
O-O va 531,43 eV tuong ung lién két O-H. Hinh 5c¢ la XPS ctuia Cls c6 nang luong lién
két: 284,79 eV tuong tng lién két trong nhan thom ctia C-C, C=C, C-H, nang lugng lién
két 286,21 eV duoc cho la cta lién két C- OH va nang luong lién két 288,67 eV tuong
ting véi nhém C=0 [[12], [13]]

3.2. Tong hgp oxit coban trén template cacbon cau

Hinh 6 la anh SEM ctia oxit coban tong hop trén template cacbon cau & cac ty 1é
s6 mol khac nhau. Ty 1é mol cacbon : Co(NOs)2 la 1, 5, 10 twong ting véi anh SEM la
Hinh 6a, 6b, 6¢c. Khi hoa tan mudi Co(NOs): thi cac ion Co* hdp phu trén bé mat
template cacbon cau. Trong nghién cttu nay twong tng ty 1é s mol cacbon va Co(NO:s)2

la 5 thi tao thanh cac oxit coban hinh cau. Khi ty 1é s mol cacbon va Co(NOs)2 la 1 hay

10 twong tng luong mudi Co(NOs)2 16n hon hay bé hon thi khéng thuéan loi cho viéc

tao thanh cac nano oxit coban cau. Do d6 chon ty 1€ mol cacbon : Co(NOs) la 5 va

khao sat cac ddc trung cua no.
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Hinh 6. Anh SEM ctia oxit coban trén template cacbon cau

0 cac ty 1é s6 mol cacbon : Co(NOs)z21a: a. 1, b. 5, c. 10.
Gian d6 nhiéu xa tia X (Hinh 7) xuAt hién cac pic nhiéu xa phu hop theo
JCPDS s6 00 — 042 — 1467 ctia pha tinh thé CosOs.
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Hinh 7. Gian d6 XRD cuia Co3Os tong hop.

Gian d6 hong ngoai cua oxit coban (Hinh 8) xuét hién thém 2 pic séc nhon so
véi clia cacbon O s6 song 569 cm? va 665 cm! la dao dong gian cua lién két Co — O,
khéng dinh cho su tao thanh oxit spinel CosOx ) [[14]] phti hop véi gian d6 XRD (Hinh
7).
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Hinh 8. Ph6 hong ngoai cta a. cacbon cau tong hop; b. CosOs tong hop.

biéu nay ching té san phdm tong hop chira ca Co* va Co?, trong d6 Co* (s6
song 569 cm™) duoc cho la ¢ vi tri bat dién va Co? (s6 séng 665 cm™) ¢ vi tri t& dién
trong mang spinel [[15]]. Dao déng ctia nhém C = O va C = C (s6 song 1707 cm™ va
1618.28 cm™) cua vong thom giam manh nghia la 16i vong cacbon bi chdy khi nung
nhung van con ton tai trong san pham tao thanh. Diéu d6 duoc thé hién rd ctia XPS cua
san pham tong hop chita Co, oxy va cacbon (Hinh 9a).

103



Nghién ctru tong hop nano oxit coban hinh thdi ciu tir template cacbon ciiu

4 Coban Survey 2 Coban O1s
x 10 10
18 1007
] Co-O
16 Ol 903 °
14| 80
] Cls ]
12] o 103
] g
210 & 603
W g '
§ 8 Co2p © 304
o] 3
407
4] 30_:
] L"’/N 20
2 :M
1 10_5
T T ‘ T T I | T T | T T T I T T T | T T T T T T I T T T
1200 900 600 300 0 544 540 536 532 528
Ning luong lién két (eV) Ning luong lién két (eV)
3 Coban C1s 2 Coban Co2p
x 10 10
16. 1
] 32
14 1
] 30
12 ]
<
- 10] ';:'D 28
A B ]
'%‘3 8 5 26, Come satellite Co.Zpal_ZSHfEHite
s 5 (Co0) (Ca0)
o
6
4]
2]
0] ]
T 1 T II\‘\IIlIII T \\\lll\\ll\\\||||||||||||||||\\I|||
300 296 292 288 284 810 805 800 795 790 785 780 775
Ning lrong lien ket (eV) Nang luwong lién két (eV)

Hinh 9. XPS ctia nano oxit Co3Os tong hop.

Nhu vay, san pham oxit CosOs tong hop con chita 16i cacbon. Hinh 9b la XPS
ctua O 1s co 2 pic hep 6 ndng luong lién két 6 530,02 eV, 531,36 eV déac trung cho hai
loai lién két cua oxy: dé la lién két kim loai — oxy va lién két oxy trong nhém — OH.
Hinh 9c cho thdy XPS ctia Cls ¢ day du cac pic 6 nang luwong lién két 284,79 eV 286,21
288,67 hoan toan nhu hinh 5c ctia cacbon cau ching to oxit coban tdng hop van con
chtra 16i cacbon. Pho XPS cua Co2p ¢b 2 pic 2ps2 ¢ nang luong 779,59 eV 2p12 794,59
eV duoc cho la cia Co? va Co™*, 2 pic vé tinh 2ps2 6 nang luong lién két 785,68 eV va
2p12 803,73 eV dugc cho la cua Co* [[16]].

Nhu vay oxit coban tong hgp trén template cacbon cau la nhitng nano hinh cau
c6 kich thude khoang 300 nm bao gom 16p vo chac dic 1a cac hat nano oxit CosOs bao
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pht trén template cacbon cau, sau dé dem nung 550 °C thi 16i cacbon chay d€ lai oxit

Co030: hinh cau va mot phéan 16i cacbon khong chay con lai trong san pham tong hop.

IMS-NKL 2.0kV 5.0mm x10.0k SE(M) 5.00um IMS-NKL 2.0kV 5.0mm x100k SE(M)

Hinh 10. Anh SEM ctia nano oxit CosOs tdng hop.

Tt cac két qua cho thay qua trinh tao oxit CosOs gom 2 budc: trudce tién la hap
phu ion Co? 1én template cacbon cau va ti€p theo la phat trién cac nano oxit CosOs. Khi
nung thi loai bo template cacbon cau tao thanh nano oxit CosOs cau rong nhu hinh 11a
va mot phan 16i cacbon tao ciu tric 16i/ vo C@Cos0s cau ddc nhu hinh 11b.

Hinh 11. So d6 dé nghi su tao thanh nano oxit CosOs tong hop.

4. KET LUAN

Nghién ctru nay da tdng hop duoc cdc nano oxit CosOs hinh théi cau rong va
hinh thai cau dic 16i/vo C@Cos0s c6 kich thude khoang 300 nm bang cach st dung
template cacbon cau. Qua trinh tao thanh cac nano oxit CosOs cau dugc xem xét dé
nghi. Vat liéu tong hop cd hinh thai cau nay hita hen la vat liéu cam bién khi tot.
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SYNTHESIS OF COBALT OXIDE SPHERES
WITH A TEMPLATE OF CARBON SPHERES
Nguyen Thi Thu Phuong, Le Thi Hoa"
Faculty of Chemistry, University of Sciences, Hue University
"‘Email: lethihoachem@gmail.com
ABSTRACT

In the study, cobalt oxide spheres were fabricated by carbon spheretemplates. The
shells were formed by the precipitation of ion Co?, Co* on carbon templates and
then removed carbon templates by calcination process. The X-ray diffraction
pattern indicates that the as-prepared spheres are cubic phase Co30s. The results of
scanning electron microscopy, X-ray photoelectron spectroscopy and infrared
indicate that CosOs shows a hollow spheres and core/shell C@CosOs structure with
an average 300 nm in diameter. The formation process of the CosOs spheres are

suggested.

Keywords: carbon spheres, cobalt oxide spheres, template.
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