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Nghién ctu ché tao vat liéu nano LaMnOs pha tap Sr c6 do xop 1on

Tran Thi Ha!, Nguyén Viét Tuyén?, Lé Van Quan®, D5 Danh Bich®, Pham Nguyén Hai2*
! Trrong Pai hoc Mo - Pja chadt
2 Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quac gia Ha Ngi
8 Truomg Dai hoc Su pham Ha Ngi

TOM TAT

Trong bao cao nay, ching toi trinh bay cac két qua nghién ctiru ché tao vat liéu nano LaMnOs pha tap Sr
(LapgSro2MnQ3) bang phuong phap kich nd vi séng. Pay 1a phuong phap don gian, chi phi thap va tiét
kiém thoi gian. Bot nano thu dwoc ¢6 cu tric luc giac, voi kich thugc nhé. CAu trdc va thanh phan cua vat
liéu dwoc nghién ctru bang phép do nhidu xa tia X, phd tan sic nang lugng EDS. Két qua nghién ciu cho
thiy c4c hat nano LaMnOs pha tap Sr da ché tao c6 d6 x6p cao va mo ra dinh huéng tng dung lam catét
trong pin nhién liéu oxit ran.

Tir khda: Bot nano; LaMnOs pha tap Sr; do x6p.

1. D3t van dé

Pin nhién liéu 1a cac thiét bi dién hoa dé bién nang luong lién két hda hoc truc tiép thanh dién nang. Pin
nhién liéu str dung mot sb loai nhién liéu lam ngudn niang lwong gidng nhu dong co nhiét, nhung hoat dong
gidng nhu pin, ning lugng hda hoc dugc chuyén tryuc tiép thanh dién nang. Pin nhién liéu ¢ nhiéu wu diém,
dang ké nhat Ia viéc tang hiéu suit so voi may phat dién truyén thong. Pin nhién liéu rin hoat dong rat hiéu
qua do né khdng bi gisi han bai hiéu suit chu trinh Carnot gidng nhu dong co nhiét (Neelima, 2015;
Wachsman, 2011). Pin nhién liéu rin khong sinh ra khi thai doc hai NO, SOy, ¢6 mat do nang luong cao
va c6 thé sac duoc d& dang va nhanh chéng (Chen, 2010). Hién nay, cac vat liéu tiém nang cho dién cuc
catbt trong pin nhién liéu rin 1a mot sb vat liéu thudc ho perovskite, dac biét 1a vat liéu nano LaMnOs pha
tap do chung dap tmg duoc yéu cau 1am catdt cho pin nhién liéu nhu: c6 d6 xop trong khoang 30 — 40 %
va d6 dan cao (>102 S.cm™). Khi dugc pha tap véi nong do thich hop, do din cua vat liéu LaMnOs pha tap
¢6 wu thé so voi céc vat ligu lam catot khac (Wachsman, 2011). C6 nhiéu phuong phép dé ché tao perovskite
nhu phan tng pha ran, sol-gel, thay nhiét (Thuy Trang Nguyen, 2011; Nguyen Hoang Linh, 2010; N. V.
Dang, 2011). Tuy nhién cac phuong phap trén kha phirc tap va ton nhiéu thoi gian. Phuong phép kich n6
vi song rat thich hop cho viéc ché tao vat liéu perovskite LaMnOsz va LaMnOj3 pha tap boi day 1a mot
phuong phap don gian, téc d6 gia nhiét nhanh, thoi gian phan @ng ngan, tao ra cac san pham dong nhét
(Leandr, 2011; Taguchi, 1992; Clark, 1996; Thi Tran Ha, 2019). Tdc do gia nhiét cua vat liéu LaMnOs khi
dugc ché tao bang phuong phap kich nd vi séng phu thudc vao nhién liéu cung cip phan tng nhu: Glycine,
Analine (Thi Tran Ha, 2019; Nguyén Thi Diéu Thu, 2018).

Trong bai bao céo nay, vat liéu LaMnOs va LaMnO; pha tap Sr dwoc ché tao bang phwong phép kich nd
vi s6ng vai nhién liéu Glycine thich hgp cho san pham ddng nhat, c6 do bén cao, d6 xp 1én phi hop 1am
catdt cua pin nhién lidu oxit ran.

2. Thuc nghiém

Vat ligu LaMnOs va vt ligu LaMnO; pha tap Sr (LaosSro2MnOs) duoc ché tao tir cAc tién chat bao gom:
La,05(99 %), Sr(NOs)2 (99 %), Mn(NO3)2.4H,0 (99 %), HNO3 (65 %), Glycine (99). So d quy trinh ché
tao mau bang phuong phap kich nd vi song dugc trinh bay nhu trong Hinh 1.

Gel hinh thanh tir cac dung dich tién chat c6 mau hdng, sau d6 dwoc kich nd dudi sy hd trg cua vi séng
va tao ra san pham 12 mau bot xép mau nau. Bot sau khi ché tao duoc tron véi dung dich PVA va ép vién
& &p suat cao trude khi dugc u nhiét & 800 °C trong 2 h. San pham da ché tao duoc khao st bang phép do
nhiéu xa tia X (XRD), hinh thai hoc cta san phidm dugc quan sat bang kinh hién vi dién tir quét (SEM) va
thanh phan cua cac mau duoc x4c dinh bang phé tén sic nang luong tia X (EDS). Do x6p cua vat lidu dugc
xac dinh bang phuong phap Acsimet, trong d6 do xdp dwoc dinh nghia 1a phan rdng trong chat ran c6 thé

*Tac gia lién h¢
Email: phamnguyenhai@hus.edu.vn
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tich V. Néu Vs Ia phan thé tich dac thi thé tich phan rdng 1a : V, = V — Vs, d6 x6p s& dugce tinh theo cong
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Hinh 2. So dé phiong phép tinh d¢ xop cua vat liéu
3. Két qua va thao luan

Vit liéu LaMnOs dugc ché tao bang phwong phap kich né vi séng, nhién li¢u cho phan tng chdy dugc
st dupg la Glycine. Sgu phan tng ta thu» duogc bot min co mau ndu den. Cau tch cua vat liéu du’(_rc nghién
cuu bang phép do nhi€u xa tia X nhu the hién trén Hinh 3. Két qua cho thay mau thu dugc co cau truc luc
giac (phu hop véi pho chuan JCPDS s6 320484->rhombohedral) véi hang s6 mang cua vt liéu a = 5.512
A, ¢ =13.367 A. Kich thuéc tinh thé ctia mau duge uéc tinh bang cong thic Debye Scherrer:

D 0.94 @)
pcosé
trong d6: A = 0.154056 nm la budc song dugce st dung trong may do nhiéu xa (Cu Ko), B 1a d6 rong tai nira
cuc dai cua dinh nhidu xa va 0 13 vi tri dinh. Mau thu dwoc 6 kich thudc tinh thé trung binh 1a D = 18.7
nm.
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Hinh 3. Gian do nhiéu xa tia X vdt liéu LaMnOs Hinh 4. Anh SEM cza vat liéu LaMnOs
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Anh SEM (Hinh 4) cho tl}éy vat liéu c6 dang cac hat ¢6 kich thudc nano va c¢6 hién tugng két dam.
Thanh phan nguyén to ciia mau dugc nghién ctru boi phép do tan sac nang lugng tia X. Tir két qua phép do
EDS, cho thay thanh phan nguyén t6 trong thuc nghiém phu hop véi ty 1¢ chat ban dau.

ops

La

La L

- La

T T I
] 10 15

, , Ensrgy (ke')
Hinh 5. Pho tan sac nang luong tia X cua vat lieu LaMnOs
Ngoai ra, khong co tap cha?:lt xuét hién trong phé EDS, vi vy mau La!\/ans. ché tao tinh khiét. Nhu vay
vat liéu LaMnOs dé dugc ché tao thanh cong bang phuong phép kich n6 vi song — mét phuong phap don
gian, tiet kiém thoi gian va giam chi phi.
Bdng 1. Ti phdn cdc chdt trong vit liéu LaMnOs
Vit liéu LaMnQOs La (%) Mn (%) O (%) La: Mn: O
Thanh phin 16.57 18 65.43 1:1:3

Vé6i d6 din nho, kha ning tng dung trong pin nhién liéu oxit ran cua vat liéu LaMnOs bi gidi han. Do
do6 chung toi tiép tuc nghién ctru ché tao vét liéu LaMnO3 pha tap Sr.

Gidng nhu vat liéu LaMnOs, vat liéu LagsSro2MnOj3 ciing dugc ché tao bang phuong phap kich no vi
song voi nhién liéu Glycine. Gian dé XRD ctia vat lidu LaogSro. 2MnOs bleu thi pha perovskite cé cau triic
luc giac, gian d6 chi mot pha duy nhét ciia perovskite LaMnOs. Hang s6 mang cua vat liéu: a=5.519 A, ¢
=13.49 A, kich thudc hat tinh thé D = 22.05 nm.
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Thanh phan nguyén t c¢6 trong mau Lag sSro2MnOs duoc nghién ciru boi phép do tan sic nang luong tia
X (Hinh 7). Két qua cho thiy khéng c6 tap chét trong phé trong khi cé su xuat hién cua rd rang cua nguyén
td Sr. Két hop véi két qua ctia phép do nhiéu xa tia X, khong c6 thém pha la ndo khac LaMnOs, chirng to
mau ché tao tinh khiét va da hinh thanh pha LaogSro.MnOs. Mat khéc, thanh phan nguyén té trong thuc
nghiém Mn (%): Sr (%): La (%) = 11.08: 2.56: 8.52 hay La: Sr: Mn = 0.8: 0.2: 1 phu hop véi ty Ié chat pha
tap ban déu

Do x6p thuc té cua vat liéu LageSro2MnOs dugce tién hanh do bang phuong phap Archimedes cho gia tri P
=30.8%. Nhu vay vét liéu LaMnOs pha tap Sr da ché tao co do x0p 16n, phu hop dé ché tao dién cyc cho pin
nhién li¢u. Cac danh gia vé d6 dan cua vat liéu s& duoc chung t61 tién hanh trong cac nghién ciru tlep theo.

4. Két luan

Vit ligu LaMnO3 va LaosSro,MnOs da duoc ché tao thanh cong bang phuong phap kich nd vi song. Cac
vat liéu thu duoc déu tinh khiét,rcé cau tric luc giac, kich thudce tinh the trong khoang 18 — 22 nm. Vat liu
pha tap Lao.sSro.MnOs c6 do xop cao (trén 30%), dap tmg dwoc yeu cau lam dién cuc catot cua pin nhién
liéu oxit ran.
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ABSTRACT

Fabrication of the Sr doped LaMnOs nanomaterialof high porosity

Thi Ha Tran?, Viet Tuyen Nguyen? Van Quan Le3, Danh Bich Do®, Nguyen Hai Pham?”

1 Hanoi University of Mining and Geology, Duc Thang, Tu Liem, Hanoi
2 VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi
% Hanoi National University of Education, 136 Xuan Thuy, Cau Giay, Hanoi

In this report, we present the results on fabrication of LaMnOs and Sr doped LaMnOs; (LagsSro2MnOs)
nanomaterials by microwave assisted combustion method. This method is a simple, low-cost and time —
saving. The obtained nano powder possesses hexagonal structure, with unifrom and small particles size.
The structure and composition of the material were studied by X-ray diffraction, energy dispersive
spectroscopy. The results showed that the prepared LaMnQO3 doped with Sr were of high porosity and could
be used as cathode in solid oxide fuel cells.

Keywords: Nano powder; Sr doped LaMnOs; porosity.
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