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TOM TAT

Trong bai bao nay, ching t6i tién hanh nghién cttu ché tao vét liéu hat cacbon nano
(C-dots) ttr hoa Atis6 ma khong stv dung bat ky hoa chdt nao. Dung dich cacbon
nano duoc ché tao bang cach thuy nhiét hoa Atisd trong binh Teflon va ly tam & tSc
dd cao dé loai bo céc hat ¢6 kich thudce 16n. Dung dich C-dots thu duoc c6 duwong
kinh hat trung binh 1a 4,1 nm. Phép do phd hong ngoai cho thdy sy hinh thanh cac
nhém chtic nang trén bé mat hat, dan dén kha nang hoa tan tot trong nude, didu
nay mang lai nhiéu ting dung trong sinh hoc. Dinh hdp thu déc trung cua C-dots
xuat hién ¢ khoang 278 nm va phé phat quang phu thudc vao budc séng kich
thich.

Tt khoa: Hat cacbon nano, hoa Atiso, phuong phap thuy nhiét.

1. MO PAU

Vi cac tinh chat quang hoc doc dao, vat liéu phat quang nano dang la vat liéu
tiém nang ngay cang duoc cac nha khoa hoc trén thé gidi quan tam nghién cttu va trién
khai tng dung trong cac hau hét cac linh vuc cta cudc sdng nhu cac thiét bi cam bién,
nang lwong mit troi, sinh hoc, y hoc, quang dién tit, chiéu sang... [2,6]. Nam trong ho
cac vat liéu cacbon nano, su xudt hién ctia cac hat cacbon nano (con dwoc goi la cham
lwgng tir cacbon hay C-dots) phéat quang dang thu hut sy cht y dang ké cta hau hét
cac nhom nghién ctru trén thé gidi nho cac dac tinh ndi trdi ctia né nhu: ceong do phat
quang On dinh, quang pho kich thich rong, huynh quang nhiéu mau, hoa tan trong
nudc... [9]. Ngoai ra C-dots thé hién ddc tinh té bao thap, kha nang twong thich sinh
hoc day ly tha va it anh hudng dén mdi treong. Diéu nay cho thdy C-dots la mét loai
vat liéu tiém nang c6 thé thay thé cho cac chdm lugng tir (QDs) ban dan kim loai ddc
hai trong cac iing dung y sinh [8,11].

Cho dén nay, c6 rat nhiéu phuong phap dé tong hop C-dots tir cac loai thude
thtr hda hoc cling nhw cac tién chat c6 ngudn gdc sinh khdi tw nhién [4,7,9]. Tuy nhién,
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trong nghién cttu nay, ching t6i trinh bay phwong phap tong hop vat liéu hat cacbon
nano tt hoa Atisd bang phuong phép thtty nhiét don gian, chi phi thap va than thién
v6i moi truong. Dung dich C-dots sau khi dwgc tong hop c6 kha nang hoa tan t6t trong
nudc ma khong can phai thu dong hoa bé mat. Cac phép do quang hoc duoc thuc hién
d€ cung cdp thong tin vé hinh thadi, kich thwdc, s phu thudc budc song kich thich ctaa
C-dots cting nhu cdc nhom chiic trén bé mat hat cacbon.

2. THUC NGHIEM
2.1. Héa chat

Hoa Atis6 mua tir cho dia phuong, rita sach va thai nho, nudce cat hai lan duoc
str dung trong tat ca cac thi nghiém. Dung dich axit H2SOs xuét xtt tir Trung Qudc voi
C =96%, M= 98,08 M, D = 1,84 g/mL duoc sit dung lam dung mdi dé€ pha chat tan
Quinine Sulfate ciia hang AnalaR NORMAPUR (Q = 0,54) [6].

2.2. Thiét bi

Phép do pho hédp thu dwoc thye hién trén hé do Thermo Scientific™ GENESYS
10S UV-Vis duoc (My). Pho phat quang thu duoc thong qua hé do Fluorolog FL-22 cua
Horiba (Nhat Ban). Phép do nhiéu xa tia X trén hé do D8 Advance, Bruker (Dtic). Hinh
thai hoc va kich thuéc caa vat liéu duge quan sat trén kinh hién vi dién tx truyén qua
JEOL JEM-1010 (Nhat Ban) véi dng phong dién tir lam viéc ¢ 100 kV. Phé hong ngoai
dugc do trén may quang pho FTIR Affinity — 1S (Shimadzu, Nhat Ban).

2.3. Tong hgp C-dot tir hoa Atiso

Hinh 1. Qui trinh tong hop C-dots tit hoa Atisd

Qui trinh tong hop C-dots tit hoa Atisd duwgc mo ta trong hinh 1. Hoa Atiso twoi
(8 gram) cat nho duwgc hoa véi 80 mL nude cat hai Ian trong mot binh Teflon va duwoc
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khoa rét chit trong mot binh thép khong gi dé duy tri &p luc san co. Ti€p theo, toan b
hén hop duoc thuy nhiét & nhiét do 220°C trong 4 gio, sau d6 duoc dé ngudi dén nhiét
do phong. Dung dich mau nau den thu duoc sau dé duwoc loc tho béng giady loc roi ly
tam o toc do 12000 vong/phut trong 12 phut d€ loai bd cac hat ¢6 kich thudc 16n. San
phdm thu duogc cudi cung 1a dung dich ¢6 mau nau nhat duwoc bao quan lanh ¢ 4°C.

3. KET QUA VA THAO LUAN
3.1. Phan tich anh TEM va nhiéu xa tia X

Hinh thdi hoc va kich thwdc cua C-dots duge nghién cttu b?mg kinh hién vi dién
te truyén qua JEOL JEM-1010 (Nhéat Ban). Hinh 2a la anh TEM cta C-dots duoc tong
hop tir hoa Atiso. Co thé thdy phan 16n cac hat cacbon déu c6 dang hinh cau véi duong
kinh hat trung binh la 4,1 nm (hinh 2b) phéan tan déng déu trong dung dich va khong
o su két dam ro rang, khong c6 cau tric mang lwdi lam ndi bat 1én cau tric vo dinh
hinh ctia C-dots thu dwoc. Phép do pho nhiéu xa tia X dwgc mo ta trén hinh 2¢ cho
thdy mot dinh don tai vi tri 20 ~ 11,38?, twong Gng véi khoang cach gitra cac ho mat
mang (001) d6i v6i vat liéu cacbon ¢6 cdu trac vo dinh hinh [5].
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Hinh 2. (a) Anh TEM. (b) Biéu d6 phan bd kich thuéc hat caa C-dots.
(c) Ph& nhiéu xa tia X ctia C-dots.
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3.2. Phé hong ngoai

Cac nhom chite dac trung cua cac C-dots tong hop da dwgc phan tich trén pho
hong ngoai thu dugc trén may do quang pho FTIR Affinity — 1S (Shimadzu, Nhat Ban).
Tt hinh 3, ching ta c6 thé thay xuat hién dinh hap thu ¢ 3446 cm™ tuong tng véi do
hap thu dao déng ctia nhém chite O-H. Dinh hap thu & 2926 cm™ va 1639 cm? tuong
tng voi nhém chitc C — H va nhdm chiecc C = C [7]. Su hién dién cua cac nhom chirc
hydroxyl va carboxyl trén bé mat ctia C-dots tao ra kha nang hoa tan va tinh 6n dinh
trong nudc, diéu nay mang lai cac ing dung tuyét voi ctia C-dots trong héa sinh, chan
doan, van chuyén thudec...
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Hinh 3. Pho hong ngoai FTIR cua C-dots tong hop tir hoa Atisd
3.3. Cac dac tinh quang hoc

Phé hap thu cua dung dich C-dots duoc thé hién trong hinh 4. Tt hinh 4, ching
ta c6 thé thay rang dung dich C-dots duoc pha loang phat huynh quang mau xanh 14
cay vé6i ceong do kha manh va c6 thé quan sat bang mét thwong khi duoc chiéu bing
den LED phat btec xa twong ttng véi bude séng 420 nm. So véi dung dich C-dots khong
mau khi quan st dudi anh sdng mait troi, c6 thé khang dinh rang da c6 sy hinh thanh
san phd&m huynh quang trong qua trinh tong hop C-dots tit hoa Atisd bang phuwong
phép thty nhiét. Cuc dai hap thu tai budc song 278 nm, day la dinh hap thu déc trung
ctua dung dich chita cac hat cacbon c¢6 kich thwdc bé, tng véi chuyén doi nt-rt* cua lién
két C=C, day ciing la dac diém chung cua cac C-dots dugc tong hop tlr cac tién chat ¢
nguon gdc sinh hoc [3].
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Hinh 4. Pho hédp thu cta C-dots.

Dung dich C-dots duwdéi anh sang mat troi va anh sang ttt ngoai.

Phé hap thu cua dung dich C-dots duoc thé hién trong hinh 4. Ttr hinh 4, ching
ta c6 thé thay rang dung dich C-dots duoc pha loang phat huynh quang mau xanh 14
cay véi cuong do kha manh va c6 thé quan sét bang mat thuong khi duoc chidu bang
den LED phat bttc xa twong ting véi budc song 420 nm. So véi dung dich C-dots khong
mau khi quan st dudi anh sdng mat troi, c6 thé khang dinh rang da c6 sy hinh thanh
san pham huynh quang trong qua trinh tdng hop C-dots tit hoa Atisé bang phuwong
phép thay nhiét. Cyc dai hap thu tai budce song 278 nm, day la dinh hép thu dic trung
ctua dung dich chita cac hat cacbon c¢6 kich thwdc bé, tng véi chuyén doi nt-rt* cua lién
két C=C, day ciing la dac diém chung ctia cac C-dots duwogc tong hop tir cac tién chat cd
nguon goc sinh hoc [3].

Tt nhitng ting dung thuec t& phd phat quang (PL) 1a mot dic trung hap dan tha
vi ctuia vat liéu C-dots. Phd PL cua C-dots voi su thay doi budce song kich thich tir 300
nm dén 480 nm duoc thé hién ¢ hinh 5. Khi budc song kich thich tang tir 300 nm dén
340 nm thi cwong d6 phat quang tang dan. Tuy nhién, khi tiép tuc tang budc song kich
thich ttr 360 nm dén 480 nm thi ceong d) phat quang giam va cuc dai phat quang dich
chuyén vé phia budc séng dai. Diéu nay co thé giai thich la do sy xuat hién cac C-dots
voi kich thudc khac nhau va sy phan bd cac bay nang luong trén bé mat hat ciing khac
nhau. Céc hat c6 kich thudc nho hon bi kich thich ¢ budc séng ngan hon, trong khi cac
hat co6 kich thudc 16n hon thi bi kich thich & bredc song dai hon. Mot ly do khac cho sy
phu thudc vao budc séng kich thich ctia phd PL la su hién dién ctia cac nhdm chic
khac nhau trén bé mat ctua cac hat cacbon. Do d6 co ché phat quang cua C-dots phu
thudc vao kich thudc va cac nhom chire trén bé mat hat [1].
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Hinh 5. Dai pho phat quang cuia dung dich C-dots

khi dwoc kich thich ¢ cac budc séng khac nhau.

4. KET LUAN

Ching tdi da tong hop thanh cong vat liéu cacbon nano tir hoa Atisd bang
phuong phap thay nhiét 6 220°C trong 4 gio. Két qua nghién ctu vi cdu trtc cho thdy,
hat cacbon nano c6 dwong kinh phan bd tap trung trong khoang 3 — 5 nm. Sy hién dién
cua cac nhom chirc hydroxyl va carboxyl trén bé mdt cua C-dots tao ra kha nang hoa
tan tot trong nuwdc. Ngoai ra, dung dich C-dots phat anh sang mau xanh la cay vdi
cueong dd kha manh khi duoc chiéu bang den LED phét biic xa tuwong tng tai budc
song 420 nm, cuc dai hip thu ¢ budc séng 278 nm va su phat quang cua C-dots phu
thudc vao budc séng kich thich.
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ABSTRACT

In this paper, we report a simple synthesis to prepare carbon nanodots (C-dots)
using Artichoke flowers as carbon source without any chemical additives. The
carbon nanodots have been synthesized by heating of Artichoke flowers in Teflon-
lined autoclave and centrifuged at high speed to remove the large particles. The
obtained C-dots have an average diameter of 4,1 nm. The FTIR measurement
showed the formation of functional groups on the particle surface of C-dots
imparts excellent water solubility and stability. An absorption peak of C-dots
appeared at about 278 nm and the PL emission spectra depend on the excitation

wavelength.

Keywords: Artichoke flowers, Carbon nanodots, Hydrothermal method.
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