TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 18, S6 2 (2021)

DPIEU CHE VA PAC TRUNG MOT SO VAT LIEU NANO OXIT GADOLI
VA NEODYM BANG PHUONG PHAP POLYOL

Lé Hitu Trinh'?, Tran Thai Hoa!

1 Truong Pai hoc Khoa hoc, Pai hoc Hué

2Khoa Ty nhién, Cao dang Sw pham Ba Ria - Viing Tau

* Email: trinhcdsp@gmail.com

Ngay nhdn bai: 21/9/2020; ngay hoan thanh phdn bi¢n: 15/10/2020; ngay duyét ding: 15/4/2021
TOM TAT

Trong bai bao nay chung t6i trinh bay phuong phap diéu ché vat liéu nano oxit dat
hiém Gd(OH)3 va vat liéu pha tap Nd(OH)3@Gd? bing cach skt dung tién chat la
cac mudi Gd(NOs)s.xH20, Nd(NOs)3.3H20 va polyetylen glycol lam chét hoat dong
bé mét trong dung moi nude. Cac ky thuat hién dai XRD (phd nhiéu xa tia X), SEM
(pho vi séng quét), TEM (pho vi séng truyén qua), DT-TDG (phwong phap phan
tich nhiét vi sai) va EDX (phd tan xa nang luong tia X) duwoc st dung d€ xac dinh
dac trung tinh thé, thanh phén, hinh théi va kich thudc ciing nhw ddc tinh nhiét
cua vat liéu. Két qua cho thay vat liéu thu duoc cé dang hinh que, twong déi dong
nhéat va phan tan déu.

Tt khoa: nano, gadoli oxit, neodym oxit, nano pha tap, phwong phap polyol.

1. MO PAU

Trong nhiing nam gan day, vat liéu nano chita oxit ctia cac nguyén to6 dat hiém
v6i nhitng déc tinh 1y — hda khac biét da va dang thu hitt nhiéu nhém nghién ctru
trong va ngoai nudc, cac cong trinh nghién cttu vé vat liéu nay cang dugc cong bs
nhiéu. Cac nghién cttu cho thdy chung c6 kha nang tiing dung da dang trong nhiéu linh
viee khdc nhau nhuw: xtic tac, quang hoc, moi truong, y sinh...[1][2][3][4].

Trong d¢, vat liéu nano chtra oxit cua gadoli hodc la mot trong nhitng van dé
dwgc cht y nhiéu hon c3, thong ké cac cong trinh nghién ctru dwoc cong b cho thay
vat liéu nay c6 ting dung rat tot trong linh vuc chan doan hinh anh caa ky thuat MRI .
Céc cong trinh nghién cttu diéu ché€ va tng dung nano Gd20s, nano Gd(OH)s trong
linh viee MRI cho thdy xuéat hién hai xu huéng. Thit nhat, hwéng nghién ctru dé tim cac
phuong phap diéu ché€ don gian, nhanh, kich thudc ctia hat bé va 6 phan tan tot; bién
tinh bé mat lam tang tinh twong thich sinh hoc ctia vat liéu vdi co thé nguoi va danh
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gia kha nang tng dung cua ching do6i véi nhiing loai t€ bao ung thu khac nhau
[51[6][7][8] [9][10]. Xu hwdng thé hai dwoc cadc nhdm trién khai 1a pha tap nhing
nguyén t6 khac vao vat liéu nano chira oxi cua gadoli va khao sat cac déc trung vat liéu
cting nhu tinh chat va iing dung cta vat liéu thu duwoc. [11][12][13][14]. Cac cong trinh
cong bd da cho thdy hinh thai, kich thudc vat liéu phu thudc vao phwong phap va cac
diéu kién tong hop vat liéu; tinh chét ly — hda ciing nhu hoat tinh sinh hoc cta vat liéu
phu thudc vao hinh thai, kich thudc va dac biét 1a thanh phan nguyén t6 caa vat liéu.
Sw c6 mat ctia cac nguyén to la sé lam tang cuong cac hoat tinh dua trén dac trung ly -
héa caa vat liéu, cing nhw xudt hién nhiing tinh ch&t mdi c6 thé khac xa voi vat liéu
ban dau [15][16].

Nhu vay, viéc thay ddi cac phwong phap diéu ché va pha tap cac nguyén to
khac vao vat liéu sé thu dwgc nhitng vat liéu cé ddc tinh khac biét nhau. Trong cong
trinh nay t6i budc dau nghién ctu didu ché vat lieu Gd(OH)s va Nd(OH):@Gd?* bang
phuong phap polyol véi mong mudén xay dung mot phuong phap hoa hoc xanh diéu
ché cac vat liéu chita oxi ctia cac nguyén t6 dat hiém. Céc nghién ctru sdu hon vé tng
dung vat liéu nay trong cac linh vuc nhw xtc tac, cam bién, y sinh ... sé dugc tién hanh
trong thoi gian toi.

2. PHUONG PHAP NGHIEN CUU
2.1 Héa chét va cac phuong phap dic trung vat liéu

Cac hoda chat si dung cho thi nghiém trong bai bdo duoc mua tir cac hang
Sigma Aldrich: GdCl.xH20 (99,99%); Merck: NdA(NOs)s.3H20, TEG (99,9%),
NaOH(99,9%), C2HsOH va nudc cat hai lan duoc diéu ché trong phong thi nghiém.

Cac ky thuat vat ly hién dai duwgc dung d€ xac dinh cau trac tinh thé, hinh thai,
kich thudc, thanh phéan ciing nhu ddc tinh phan hay nhiét caa vat liéu: Phuong phap
nhiéu xa tia X (XRD), phd vi séng quét (SEM), phé vi séng truyén qua (TEM), phan
huy nhiét vi sai (TGA), pho tan xa nang luong tia X (EDX).

2.2 Tong hgp vat liéu nano hydroxit.

Cho 2,5mmol GdCls.xH20 (hodc hdn hop GdCls.xH20 va Nd(NOs)s theo ty 1é s8
mol 1:4) vao 20ml TEG trong binh cau cd tron. Hon hop duoc khudy tir ¢ nhiét do
phong trong vong 12 gio tao thanh hdn hop déng nhat. Thém 300ml nudc dong thoi
khudy ttr, tdng nhiét do va gitt 6n dinh ¢ 70°C. Tiép theo, thém tir tir 50ml dung dich
NaOH 1,5M da duoc gia nhiét ¢ nhiét dd on dinh 70°C vao hon hop phan tng, hdn
hop phan tng tré nén dugc, tiép tuc khudy tir 6 70°C trong 3 gio cho phan tng xay ra
hoan toan, xudt hién két ttia trang duc. Lam lanh hon hop phan ting & nhiét d6 phong,
loc 14y két tua, riza nhiéu Ian bang nudc cat va etanol, lam khd san phdm trong binh
hit 8m 5-7 ngay. San pham cudi cting ¢ dang bot, mau trang duc.
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3. KET QUA VA THAO LUAN
3.1 Dic trung tinh thé

Gian d6 phd nhiéu xa tia X ctia vat liéu Gd(OH)s va Nd(OH):@Gd* dugc chi ra
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Hinh 1. Pho XRD cua Gd(OH)s va Nd(OH);@Gd3* mdi diéu ché

Tt gian d6 XRD cho thdy cac pic cuong d0 manh dic trung cua vat liéu
Gd(OH)s va Nd(OH);@Gd?* ¢6 vi tri twong dong ¢ cac toa do trén truc 26, cac pic xuat
hién trong khoang géc Bragg khao sat 20 tir 10 - 70° twong Ung véi cac mat phang
(100), (110), (101), (200), (201), (211), (300), (112) va (131). Cac m4t phéng nay tuong tmg
véi cac mat phang ddc trung trong mang ludi sau phuong cta tinh thé Gd(OH)s va
Nd(OH)s. Nhu vay, két qua cho thay hai vat liéu nay két tinh cung kiéu mang lwdi tinh
thé va thudc nhém déi xing P63/m(176). So sanh két qua thuwe nghiém cta phé XRD
cho ta gia tri phu véi véi cac dit liéu dédc trung chudn trong thu vién cta tinh thé
Gd(OH): (JCPDS No, 01-083- 2037) ciing nhu tinh th& Nd(OH)s. (JCPDS No, 01-088-
2035).

Gian d6 XRD cling cho thdy ngoai cac pic ddc trung ctia Gd(OH)s va Nd(OH)s
khong con pic cta cac pha tinh thé khéc, két qua nay cling cho thay vat liéu diéu ché ¢
cadu trac tinh thé don pha dong nhat, tinh khiét va khong khuyét tat trong mang tinh
thé. Cac pic rd, dam va cé ceong d6 16n ching to vat liéu c6 dd két tinh cao. Trong tinh
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thé vat liéu pha tap Nd(OH)s@Gd?* cac ion Gd** thay thé hoan hao ion Nd* trong cac

nut mang tinh thé. Gia tri cac déc trung tinh thé ctia vat liéu duoc chi ra ¢ Bang 1.

Bdng 1. Dic trung tinh thé ctia mau Gd(OH)s va Nd(OH):@Gd>

Mau a (A9 b(A) «(A) a () Be) v(©)
Gd(OH)s 6,33 6,33 3,63 90 90 120
Nd(OH):@Gd?* 6,42 6,42 3,74 90 90 120

Bang 1 cho ta thady kich thwdc mang lwdi tinh thé ctia hai vat liéu nay twong
dong nhau (a =b, c), cdc goc twong ting a = 3 =90°, y = 120°. Tuy nhién, kich thudc cua
mang luwdi tinh thé Nd(OH)s@Gd?* 16n hon kich thudce tinh thé Gd(OH)s, diéu nay dugc
ly giai boi gia tri ban kinh ion Gd3* bé hon ban kinh ion Nd*, cu thé ban kinh Gd3* va
Nd*Tan lwot 1a 1,05A° va 1,11A° [17].

3.2 Pic trung bé mat

500nm  IMS-NKL 5.0kV 4.3mm x100k SE(M)

IMS-NKL 5.0kV 4.0mm x100k SE{M)

Hinh 2. Anh TEM va SEM ctia vat lidu Nd(OH)3@Gd* (b,d) va Gd(OH)3 (a, c).

Hinh 2 la két qua cua phuong phap phéan tich phd SEM va TEM cho vat liéu
Nd(OH):@Gd* va Gd(OH)s. Ttr hinh ta thdy ca hai loai vat liéu thu duoc c6 cung mot
dang cau trac 1a hinh tru dai (nanorods) phéan bg ¢ kich thudc dudi 100nm dong nhat
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va phan tan t6t. So sanh hinh anh ta thay vat liéu Nd(OH)s@Gd* c6 kich thudc co
10x40nm con kich thuwde ctaa vat lieu Gd(OH)s ¢d 17x80 nm.

3.3 Phwong phéap phan tich nhiét (TG - DTG) va thanh phan vit liéu

Mau Gd(OH)s hinh que méi diéu ché duoc ky hiéu la Gd-TEG-70. Két qua phan
tich nhiét mau Gd-TEG-70 dugc chi ra & Hinh 3. Trén hinh cho thay khéi legng mau cé
su sut giam 31,93% khd&i lwong bat dau tir nhiét do nhiét do phong dén 900°C. C6 thé
chia thanh céc qua trinh nhu sau:

Figure:
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Hinh 3. Gian d6 Phéan tich nhiét ctia vat liéu Gd(OH)s

Trong khoang nhiét d¢ dudi 150°C khdi luong mau sut giam 6,40%, dong thoi
xuat hién pic thu nhiét ¢ 105,62°C. Qua trinh nay twong tng voi sy bay hoi nudc trong
mAau, bao gom nudc dm va nudc tao lién két hidro trong tinh thé vat liéu.

Trong khoang nhiét tir 150°C — 410°C khéi legng mau sut giam 19,01% déong
thoi xuat hién hai pic ¢ 227,88°C va 368,31°C ting v6i qud trinh bay hoi TEG trong mau
dong thoi véi qua trinh bat dau oxy hoéa va ddt chay chat hoat dong bé mat TEG (Nhiét
do s6i cua triethylenglycol la 285°C).

Trong khoang nhiét do tir 410°C — 900°C khdi lwong mau giam 6,52% va xuat
hién pic dac trung 6 666,30°C trong tng voi qud trinh phan huy cac phan ti TEG con
lai gitta cac hat nano Gd20s va cac phan tt hitu co, dong thoi qua véi qua trinh than
héa va d6t chdy than sinh ra trong mau tht.
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Trén 900°C khong quan sat thay sy thay doi khoi lwong cling nhu thay d6i nhiét
cua pho XRD, diéu nay cho thay vat liéu thu duoc da chay hét cac hop chat hitu co va
dat dén ciu tric tinh thé bén, 6n dinh.

SETARAM Figure: Experiment: NiGd 41-70 Crucible:PT 100 pl AtmosphereAir
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Hinh 4. Gian d6 Phan tich nhiét ctia vat liéu Nd(OH):@Gd3*

Hinh 4 cho ta gian d6 phan tich nhiét cua vat liéu Nd(OH):@Gd*, quan sat ta
thay su xudt hién cta cac pic tai 87,73; 378,61 va 650,33 °C twong ting voi su sut giam
khoi lwong 4,13; 7,60 va 8,40 % cua vat liéu, Qua trinh nung néng vat liéu tir nhiét do
phong dén 900 °C lam sut giam 20,13 % khoi luong va ¢ thé chia lam ba giai doan:
Duwéi 250 °C; ttr 250 — 430 °C va ttr 430 — 700 °C, sau giai doan nay khong ghi nhan sy
giam khoi luong, nhu vay vat liéu nay dat mac on dinh nhiét sau 700 °C. So sanh véi
vat liéu Gd(OH)s ta thay khong c6 sy xudt hién cua pic ¢ 227 °C; pic ¢ 87,73 °C twong
tng véi su bay hoi cua nwdc ¢ dang hadp phu trén bé mat vat liéu, khong xuat hién
phan t nwdc trong lién két cau noi ctia tinh thé. Giai doan con lai cta vat liéu pha tap
Nd(OH):@Gd* tuwong ting véi su bay hoi ctia phan ti TEG trong cau ndi tinh thé, qua
trinh chuyén hoa ttr hydroxit thanh oxit va qua trinh 6xy hdoa dét chay hoan toan phan
tie hitu co.

Thanh phan nguyén t& c¢6 trong mau Gd(OH)s phan tich bang phuong phap
pho tan xa tia X thé hién trong Bang 2 va Hinh 5.

80



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 18, S6 2 (2021)

Bdng 2. Bang phan trdm cac nguyén t0 tai cac di€m cua vat liéu Gd(OH)s

Tén nguyén td biém 1 Diém 2 Diém 3
Gd 22.83 22.88 23.68
9] 56.65 55.83 56.11

“ull Scale 265 ots Cursor: 10441 ke (2 cts)

! 10pm = Electron Image 1

Hinh 5. Ph6 EDX ciia midu Gd ~TEG-70 va anh SEM tai vi tri do ctia diém 1

Thanh phan nguyén t& c6 trong mau Nd(OH)s@Gd* phan tich bang phuwong
phép pho tan xa tia X thé hién trong Bdng 3 va Hinh 6.

ull Scale 373 otz Cursor: 5646 ke (30 cts) I 10um ! Electron Image 1

Hinh 6. Pho EDX ciia mau Nd(OH)s@Gd3* va anh SEM tai vi tri do ctia diém 1
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Bdng 3. Bang phan tram nguyén t0 Nd va Gd tai cac di€m cua vat liéu Nd(OH)s@Gd3

Tén nguyén td biém 1 Diém 2 biém 3
Nd 16.75 16.22 15.21
Gd 413 4.23 3.77

Viéc ghi nhan phd tia X phat ra tir vat ran cho thong tin vé cac nguyén 3 hoa
hoc ¢ trong mau va ti 1é cic nguyén t6 nay. Hinh 5 va Hinh 6 xuat hién day du cac
peak cua Cd va Nd va O. Thanh phan cac nguyén t& phan tich tai 3 vi tri khac nhau caa
ca hai vat liéu déu cho gia tri gan giong nhau, dac biét trong vat liéu Nd(OH):@Gd*
cho thay ty 1& % nguyén ti cia Nd:Gd c6 gia tri xap xi 4:1 twong Gng voi ty 1é s6 mol
ban d4u ctia tién chat, diéu nay chitng to rang cac nguyén tS phan bd dong déu ¢ pham
vi kich thudc micromet va pham vi kich thudce cac lién két hda hoc trong nguyén ti cia
vat lieu.

4. KET LUAN

Nghién cttu nay chitng minh sy thanh cdng ctia phwong phap tong hop vat liéu
nano hydroxit dat hi€m bang phuong phéap polyol mot cach don gian trong diéu kién
co ban cua phong thi nghiém. Phwong phap nay c6 thé ap dung dé tong hop nhitng vat
liéu nano hydroxit cling nhw oxit d&t hiém cting nhu cac loai hop chét ¢ oxy cua cac
nguyeén t6 chuyeén ti€p. Thém nira, nghién ctru nay ciing da phan tich mot sd dac trung
tinh thé, dac trung bé mat ciing nhu khao sat sw phan huy nhiét va thanh phan nguyén
t0 ctia vat liéu thu duoc. Su nghién cttu chuyén sau tiép theo dé€ khao sat hoat tinh ly —
hoa cua vat liéu nay sé tiép tuc trong thoi gian toi.
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Nd(OH);@Gd3* BY POLYOLE METHOD

Le Huu Trinh'?*, Tran Thai Hoa!
1Faculty of Chemistry, University of Sciences, Hue University
2Ba Ria — Vung Tau College of Education

*Email: trinhcdsp@gmail.com
ABSTRACT

In the present study, Gd(OH)s and Nd(OH)3@Gd?* nanorods are synthesized by
polyol method with the precursor of Gd(NOs)s.xH20, Nd(NOs)s.3H20; sodium
hydroxide and the surfactant of triethylene glycol. The obtained product has been
characterized by physico-chemical method such as X-ray diffraction (XRD),
scanning electron microcopy (SEM), transmission electron microscopy (TEM),
thermal gravity-differential thermal gravity (TG-DTG) analysis. The results
showed that the material is nanorods, homogeneous and particle dispersion. This
is a convenient method and can be used to prepare other metal oxide

nanoparticles.

Keywords: gadolinium oxide nano, Neodymium oxide doped nano, polyol
method.

Lé Hitu Trinh sinh ngay 01/02/1977 tai Thanh Héa. Ong t6t nghiép dai
hoc nganh St pham Hoéa hoc nam 1999 va Thac si chuyén nganh Héa vo
co ndm 2002 tai Pai hoc Sw pham Ha No6i. Hién tai 6ng la giang vién tai
Truong Cao dang Sw pham Ba Ria — Viing Tau, va la nghién ctu sinh
nganh Hoéa ly thuyét va Hoéa ly tai Truong Dai hoc Khoa hoc, Pai hoc
Hué.

Linh viec nghién citu: Vat liéu nano: Diéu ché va ting dung.

Tran Thai Hoa sinh ngay 27 thanh 12 ndm 1955, tai Ha Tinh. Ong tt
nghiép cit nhan Hoa hoc tai Truong Dai Tong hop Ha No6i nam 1977 va
tot nghiép Tién si nganh Hoéa hoc nam 2001 tai Truong DPHKHTIN -
PHQG Ha Noi. C)ng duwoc phong hoc ham Phé gido st nam 2005 va Gido
st nam 2013. Ong giang day tai Khoa Héa hoc, treong Pai hoc Téng hop

Hué (nay la treong Dai hoc Khoa hoc, Dai hoc Hué) tir ndam 1978 dén nay.

Linh viec nghién civu: Vat liéu nano, Cac hop chat Polyshaccharide, Hoa hoc

tinh toan.

84



