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Abstract: In this study, CeO,-Pr,O; composite material was successfully fabricated using a
solid-phase heating method at different mass ratios of CeO-Pr,O3 (CP-11, CP-12, CP-13). These
synthesized materials have been characterized by X-ray diffraction (XRD), Scanning electron
microscope (SEM), Infrared spectroscopy (IR), and Energy-Dispersive X-ray spectroscopy (EDX),
and the growth ability of Paramignya Trimera. The obtained results showed that the growth ability
of Paramignya Trimera depended on the mass ratio of CeO,-Pr,O; composite material, in which,
the highest efficiency of increasing the height of the Paramignya Trimera achieved at the CP-12
material (the mass ratio of CeO./Pr.03 is 1:2).
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Tong hop vat ligu composite CeO,-Pr,03 nham tmg dung
lam chat cung cap dinh dudng cho cay X4ao tam phan
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Tém tit: Trong bai bao nay, vat liu CeO2-Pr,03 di dugc ché tao thanh cong bang phuong phap
nhiét pha rin ¢ cac ty 1¢ khdi luong CeOa/Pr,0; khac nhau (CP-11, CP-12, CP-13). Cac vat lidu
tong hop duoc dic trung bang phwong phép nhidu xa tia X (XRD), hién vi dién tir quét (SEM), phd
hong ngoai (IR) va phd tan xa ning luong tia X (EDX). Két qua khao sat anh hudng cua vat lidu
CP-11, CP-12, CP-13 dén kha ning sinh truong ciia cdy X4o tam phan cho thiy, ca ba vat liéu déu lam
tang kich thudc than chinh so voi mau ddi chimg, vat liéu c6 kha ning ting chiéu cao than chinh Xao
tam phan cao nhat trong viing khao sat 1a CP-12 (g véi ti 1¢ khéi lugng CeO,-Pr0z1a 1:2).

Tir khéa: CeO2-Pro0s, tong hop vét lidu, X4o tam phan, sinh trudng.

1. Mé dau

Viéc ing dung dat hiém trong ndng nghiép
trén thé gidi duge thyc hién tir ndgm 1972 nham
tang nang suét cay trong Cac chuyen gia Trung
Qudc da nghién ciru ca vé nang suit va sinh 1y
ciy trong, két qua thu dugc cho thdy, viéc st
dung phan bén dit hiém lam tang san luong
nong nghiép va khong co tac dong xau den moi
truong. Nhiéu cong trinh nghién ciru vé phan
bon dat hiém ciing d3 duoc thuc hién nhim
khang dinh vai tro ciia dat hiém dbi voi su ting
truong va kich thich sy tong hop diép luc, thiic
déay su phat trién cua cdy con, kich thich r& va
tang truong cac loai cdy trong nhu dua chudt,
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dau tuong va ngd. Sy tich liy dat hiém phu
thudc vao liéu lugng dit hiém su dung. Do vay,
dat hiém dugc st dung nhu ngudn nguyén t6 vo
co dang vét trong thyc vat [1, 2].

Nhiéu dit liéu phan tich cho thy, trong dit
tr(‘)ng va cay cdi thuong chira mot luong nguyén
t6 dat hiém nhét dinh [3, 4]. Cay. trong hap thu
dat hiém tir dat dé dap ung nhu cau sinh trudng
va phét trién. Hon nita, cac nguyén t6 dat hiém
con dong vai tr0 quan trong dbi voi qua trinh
sinh truong va phat thién cua thyc vat. Dit
hiém anh huong toi hé thong r&, hé thdng 14 va
qué trinh nay mam, phat trién chdi. Chung thuc
day qué trinh phat trién cua cdy, lam ting ham
luong chét diép luc, ting qua trinh quang hoa,
tang sy hap thu cac chat dinh dudng vi luong va
da luong ciing nhu kha nang chéng chiu trong
diéu kién bat loi cua thoi tiét [5-7]. DAt hiém
gitp ting sy hdp thu va tich Iy chéat dinh
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dudng, ting toc do tong hop, tang kha nang tich
liy va van chuyén céc chat duong trong ngi
cbe [8]. Su c6 mat cua dit hiém con lam ting
ham lugng dudng cua mia, cu cai duong, dua
hau, ting ham luong fructose va vitamin C
trong trai cdy, tang d6 cay va mui thom cua hat
tiéu. Do viy, trong thuc té ning suit va chat
lugng cay tréng duoc cai thién ro rét khi sur
dung phan bén chira dat hiém. Két qua nghién
ctru ciia Cao va cong sy cho thiy, & ham luong
100 mg CeOy/kg dét kho thi CeO; co kha ning
kich thich sinh trudng thuc vat va tang tde do
quang hop 1én dén 54%, nhung khi ham luong
CeO; 16n hon 500 mg/kg hiéu qua bi giam dang
ké. Két qua cling khiang dinh tac dung sinh ly
ctia hat nano CeO, ddi voi cdy dau twong phu
thuoc vao ndéng do cua hat nano CeOz [9].
Sonali di khao sat anh huong ctia CeO, dén sy
tang chiéu cao ciia choi va chiéu dai cua ré cay co
ca ri cho thy, voi ham lugng CeO, la 75 mg/kg
trong vat liéu nano composite da lam ting dang
ké chiéu cao cuia choi va chiéu dai cia ré ciy co
ca ri so m&i mau di chung [10].

Trong khi d6, cdy Xao tam phan
(Paramignya trimera (Oliv.) Guillaum) thudc
chiCya ga Paramignya, ho cam chanh
(Rutaceae) xut hién nhidu nhat & cac tinh mién
Trung nhu Binh Thuén, Ninh Thuan, Khanh
Hoa va la loai dugc quan tim nhiéu nhit gin
day vé mit tac dung sinh hoc [11, 12]. Bén
canh tac dung duoc 1y vé kha ning giy doc cac
dong té bao ung thu thi tac dung bao vé gan va
khang tiéu duong 1a mot trong sd cac tic dung
sinh hoc dugc quan tdm nghién ctru gin day
[12, 13]. Chinh vi gia tri dugc li¢u quy nay nén
trong thoi gian qua cdy Xao tam phan trong tu
nhién dang dugc ngudi dan khai thac manh. Vi
vay, dé phd bién ciy duoc lidu X4o tam phan
nhu mot cay trong chu luc dén nguoi dan ving
Nam Trung B6 néi chung va tai Binh Pinh néi
riéng, can c6 sy trong thir nghiém Xao tam
phan cling nhu khao sat sy sinh trudng khi st
dung cac vat liéu 6 nhitng tinh chat quy nhu
dat hiém nham diy manh sy phét trién ving
duogc liéu Xao tam phan tai Binh Pinh.

Trong nghién ciu nay, hé vat liéu
Ce0,-Pr,03 duoc téng hop va khao sat kha ning

tac dong dén chiéu cao than chinh cua ciy Xao
tam phan nham phét huy tiém ning mg dung dat
hiém dbi voi cay dugce liéu tai ving Nam Trung
B0 noi chung va Binh Dinh noi riéng.

2. Thyc nghiém
2.1. Tong hop vit liéu

2.1.1 Tong hop CeO, va Pr,0;

Vat liéu CeO; duoc téng hop qua 2 budc
gdm thily nhiét va nung.

Budc 1: lay 50 ml dung dich Ce(NOs)s
ndng d6 0,4 M va 1,2 g urea (ti 16 mol 1:1) vao
binh phan tmg, khuay déu dén khi hdn hop hoa
tan hoan toan. Dung dich dugc cho vao binh
Teflon va tién hanh thuy nhiét & nhiét d6 150 °C
trong 10 gio, sau do6 loc, rira biang nudc nong
thu duoc két tia Ce(OH)s. Say kho két tua &
nhiét @6 100 °C trong 8 gio.

Budc 2: dem nung két tia Ce(OH)4 sau khi
sdy kho ¢ nhiét do 400 °C trong 4 gid (téc do
gia nhiét 1 °C/phut), thu dugc vét liéu CeOo.

Vat liéu Pr,O3 duoc téng hop tuong tu
CeO; nhung ti 1€ mol gitta Pr(NOs); va urea la
1: 1,5 va nung két tia & 700 °C.

2.1.2. Tong hop vat liéu CeO2-Pr,03

Lay CeO; va Pr,0z theo cac ti 1¢ khéi luong
Ce0./Pr,03 1an luot 1a 1:1; 1:2 va 1:3, sau d6
hdn hop duoc nghién min, trén déu, dem nung
tai nhiét d6 700 °C trong 2 gio, thu dugc cac vat
liéu CeO2-Pr,03 véi ti 18 khdi luong khac nhau.
Mau vt liéu téng hop duoc ky hiéu 1a CP-x,
v6i x 1an luot 1a ti 16 khéi lwong CeOa/Pr,0s
ung voi 1:1 (CP-11); 1:2 (CP-12) va 1:3 (CP-13).

2.2. Dac trung vat liéu

Thanh phan pha dugc x4c dinh béng
phuong phip nhiéu xa tia X (D8-Advance
5005). Pac trung cac lién két hoa hoc cua vat
ligu téng hop duge xac dinh bang phuong phap
phd hong ngoai (FTIR- Tensor-27, Bruker). Sy
co mat cia cac nguyén t6 trong cac mau vat liéu
tong hop duge phan tich bang phuong phap phd
tan xa nang lugng tia X (thiét bi Jeol 5410).
Khao sat hinh anh bé mit bang phuong phap
hién vi dién tir quét (JEOL JSM-6500F).
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2.3. Thi nghiém khao sat kha ndng kich thich
sinh truong ciia CeOo-Pro0s dén chiéu cao than
chinh Xao tam phén

- Dia chi trong X4o tam phén: tai khu thuc
nghiém Nhon Tan cua truong Dai hoc Quy
Nhon thudc thén Gia Ty, xa Nhon Tan, thi xa
An Nhon, tinh Binh Dinh.

- Thoi gian khao sat: tir 24/4/2022 dén
24/8/2022.

- Thi nghiém ddng rudng:

i) B6 tri thi nghiém o diéu kién tu nhién
ngoai ddng rudng (trén loai dat thit pha cat) voi
04 cdng thtc thi nghiém (I, 11, III, IV), duoc bd
tri theo phuong phap khéi hoan toan ngau
nhién, véi 3 1an nhéc lai (a, b, ¢), dién tich mdi
0 thi nghiém la 30 m?;

ii) Tiéu chi chon cay X4o tam phan dé khao
nghiém: cdy khde manh, 14 xanh tuoi, chiéu cao
trung binh khoang 40 cm;

iii) Khoang cach gitra cac cay trén 1 hang la
50 cm, khoang cach giira cA&c hang la 1 m;

iv) So dd b tri thi nghiém.

Bao vé

I,

IV] Iﬂ l]Iﬂ

Bdao vé

I,

Iy IIy IVy

o0 opg

v

I, 1L L

Bao vé

- Cong thue thi nghiém:

tfl?rr;g 1I1(1Zu Thanh phén (tinh cho 1 ha)
Nén: 15 tan phan chudng +

| BC 30 kg N (Urd) + 30 kg
P,Os (Supe lan) + 30 kg K,0
(Kali clorua)
Nén + 1 gam CP-11/1 lit

I CP-11 dung dich chitosan ndng do
500 mg/L (pha trong 360 lit
nudce trude khi phun)

I CP-12 | Nén + 1 gam CP-12/1 lit

dung dich chitosan nong d¢
500 mg/L (pha trong 360 lit
nudce trude khi phun)

Nén + 1 gam CP-13/1 lit
dung dich chitosan néng do
500 mg/L (pha trong 360 lit
nude trude khi phun)

v CP-13

Thoi gian phun vat liéu CP-x: phun 1 lan
vao ngay 24/4/2022 trong ky khao nghiém
(247412022 - 24/8/2022). Cac vat liéu CP-X
dugc hoa vao dung dich chitosan néng do
500 mg/L (chitosan c6 kha nang phan tan 6n
dinh cac hat nano dat hiém) theo ti 1€ 1 gam
CP-x/1 lit dung dich chitosan (CP-xC). Sau do,
CP-xC dugc pha trong 360 lit nuéc va phun cho
cdy vao lac chidu mat, khong phun trudc mua.

3. Két qua va thao luin
3.1. Ddc trung vat liéu

Pé xac dinh cac hop phan trong vat liu
Pr,03, CeOg, va CP-x tong h(,)”p,Ncéc mau duqc
dac trung bang phuong phéap nhicu xa tia X, két
qué dugc trinh bay ¢ Hinh 1.

—
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{=2
3 |
a | I | d
. J—__,l . Y N T -
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Hinh 1. Gian dd nhiéu xa tia X
cua cac vat liéu Pr203 (2), CeOz (b),
va CP-13 (c), CP-12 (d), CP-11(e).

Két qua tir gian d nhidu xa tia X ¢ Hinh 1
cua cac vat liéu composite CP-11, CP-12,
CP-13 cho théy, xuét hién cac dinh nhiu xa &
cac vi tri 20 khoang 28,5°; 32,51° va 47,5° ing
Vi cau trac tinh thé 1ap phuong cua Pr,0s [14].
Tuy nhién, cac dinh nhiéu xa tai cac vi tri nay
cO su chuyén dich nhe vé phia géc nho hon so
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v6i mau don Pr,0s. Picu nay co thé 1a do su
tuong tac cua Pr,Oz va CeO; trong qué trinh
hinh thanh vét liéu composite CeO2-Pr.0s.
Trong khi d6, dinh nhiéu xa dic trung cho CeOy
tai vi tri goc 20 bang 28,40° [15] gan nhu bi che
lap boi dinh nhidu xa tai vi tri 20 = 28,73°
cua PI’203.

Céc dic diém lién két trong vat lidu CeOy,
Pr,03 va CP-x dugc khio sat bang phd hong
ngoai, két qué dugc trinh bay ¢ Hinh 2.

a
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m
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: c e . [
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Hinh 2. Phd hdng ngoai cua cac vat liéu CP-13 (a),
CP-12 (b), CP-11 (c) va Pr,0s (d), CeO; (e).

Két qua phd hong ngoai ¢ Hinh 2 ciia cac
vat liéu CP-x cho théy, cac lién két dac trung
Pr,03 va CeO, déu xuat hién ddy du trong phd
héng ngoai cua cac vat liéu CP-x nhung c6 su
khac nhau vé cudng do cac dinh phd do su thay
dbi ti 18 khéi luong CeOa/Pr,0s. Cu thé, trén
phd hong ngoai cia CP-x déu xuat hién cic
dinh phd tai s6 séong 601 cm™ va 863 cm’
tuong (mg voi dao dong dic trung cua lién két
Pr-O trong Pr;0z [16] va dinh ph6 ¢ khoang sb
séng 500 cm™ ung voi dao dong co dan cua
0-Ce-O trong CeO; [17]. Bén canh d6, trén phd
hong ngoai ctia CeO, va CP-x con xuét hién cac
dinh phd tai 1557, 1125, 1075 cm™ dwoc quy
cho cac dao dong cua carbonate trén bé mit cua
cac vat liéu [17].

Pé xac dinh thanh phan cac nguyén té co
mat trong cac vat li€u CeO,-Pr,03, cac vat liéu
duge dic trung bang phd EDX. Két qua duoc
trinh bay ¢ Hinh 3.

Két qua phd tan xa ning lugng tia X cia
cac vat liéu CP-11, CP-12, CP-13 & Hinh 3 cho

thay, trén ba pho EDX déu xuat hién cic dinh
pho dic trung cho nguyén té Ce, Pr va O nhung
cuong do cac dinh phé cua Ce, Pr, O c6 su khac
nhau va khéng co su xuit hién cua nguyén té
khac. Nhu vay, cac vat liéu CP-11, CP-12,
CP-13 thu dugc ¢6 dd tinh khiét cao.
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Hinh 3. Phd EDX cua vt liéu CP-11 (a),
CP-12 (b), CP-13(c).

Hinh anh bé mat ngoai cua cac vat liéu
CP-x dugc quan sat bang phuwong phap SEM,
két qua dugc trinh bay ¢ Hinh 4.

T két qua SEM ¢ Hinh 4 cho thiy, anh
SEM vat liéu CP-12 c6 kich thudc hat nhd hon
va ddng déu hon so véi vat liéu CP-11 va
CP-13. P6i v6i vat liéu lam phan bén kich
thuéce hat ciing nhu dién tich vé mit doéng vai
trod quan trong.
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Hinh 4. Anh SEM cua vat liéu cac vat liéu CP-11
(a), CP-12 (b), CP-13 (c).

3.2. Kha nang kich thich sinh truong cua CeQO--
Pr.0s dén chiéu cao than chinh Xdo tam phan

Mot trong nhing thong sé danh gia su phat
trién cua cdy trong noéi chung va ciy Xéo tam
phan noi riéng 1a chiéu cao than chinh cia cay.
Théan chinh cao s€ thic déy su phat trién bo ré,
tao tién dé thuan loi cho viéc tao ra c6 hoat chét
can thiét trong bo 1& ctia X4o tam phéan. Chiéu
cao cay phu thudc vao tung giai doan sinh
truong, chat dat va cac diéu kién ngoai canh
nhu nudc, phan bon, diéu kién canh tac,... Su
tang truong chiéu cao than chinh cua cly Xao
tam phan phu thuc nhiéu vao dinh dudng. Thi
nghiém duoc tién hanh trén ba vat liéu CP-13,
CP-12 va CP-11 nhdm nghién cttu anh hudng cua
ché phdm CeO,-Pr,0; dén chiéu cao than chinh

cuia cay Xé&o tam phan. Két qua duogc trinh bay
6 Bang 1.

Béng 1. Anh huéng ciia CeO,-Pr,03 dén chiéu cao
than chinh ctia cy Xao tam phan

Ky khao Cong thirc
247:'1;22122_ Bon vi cp- | cp-
pC CP-13
24/8/2022 1|12
24/4 cm | 403 | 403 | 403 | 403
24/5 cm | 410 | 416 | 419 | 413
24/6 cm | 435 | 447 | 471 | 434
2417 cm | 462 | 475 | 513 | 482
24/8 cm | 479 | 491 | 547 | 518

Két qua & Bang 1 cho thiy, chiéu cao than
chinh ciia cdy X4o tam phan c6 bo sung CP-13,
CP-12 va CP-11 thi cao hon so v6i mau dbi
ching (BC). Cu thé, sau 120 ngay thi chidu cao
than chinh trén vat licu BC 14 47,9 cm. Trong
khi do, vat ligu CP-12 dat chiéu cao than chinh
1a 54,7 cm, con d6i v6i cac vat liéu CP-11 va
CP-13, chiéu cao than chinh lan luot dat 49,1 va
51,8 cm. Piéu nay cho thiy, ca ba miu vat liéu
déu c6 chidu cao than chinh cao hon miu dbi
ching. Didu nay c6 thé duge giai thich 1a do
Ce0,-Pr,0; da thuc day qua trinh quang hoa,
tang su hip thu cac chit dinh dudng vi lugng va
da luong ciing nhu kha nang chéng chiu trong
diéu kién bat lgi ctia thoi tiét dan dén thiic day
su sinh truong cua cdy Xdo tam phan cao hon
so voi miu dbi chimg DC khong st dung
ché pham.

4. Két luan

Pi tong hop thanh cong vat lidu
Ce0,-Pr;,03 bing phuong phap nhiét pha ran.
Két qua phan tich tinh chat vat liéu bang cac
phuong phap hoa 1y hién dai cho thdy, ti 1& khdi
luong tién chit CeOu/Pr,0; c¢6 anh huong dén
kich thudc hat vat liéu. Pa khao sat anh huong
cia CP-11, CP-12, CP-13 dén kha ning sinh
truong cia cdy Xao tam phan trong khoang thoi
gian tir 24/4/2022 - 24/8/2022, trong do, vat liéu
¢6 kha ning tang chiéu cao than chinh cay Xao
tam phan cao nhat trong ving khao sat 1a CP-12.
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