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Tom tit. Trong nghién cttu nay, vat liéu CeO2/SiO2 duoc tdng hop va ting dung lam chét kich thich
sinh trieong cay 6t chudng tir tién chat Ce(NOs)s va tro trdu bang phwong phép chiéu xa gamma. Hinh
thai va ciu trtc vat liéu dugce xac nhan théng qua cdc phuong phap dédc trung héa ly bao gom: dic
trung XRD, EDX, IR va SEM. Két qua khao sat anh huéng ctia vat liéu CeO2/SiO2 dén su sinh truong
phét trién cua cay 6t chudng cho thdy, CeO2/SiO2 anh hudng dang ké dén su sinh truong, phat trién
cta cay 6t chudng. D liéu thuwc nghiém thu dwoc chi ra rﬁmg nang sudt ot chudng tang 22 tan/ha,
chiéu dai ré trung binh tang 3,6 cm va thoi gian thu hoach it hon 11 ngay so v6i mau d6i chiing. Ngoai
ra, cay ot chudng c6 b8 sung CeO2/SiO: thi cting cap hon va khéng cd hién tuong vang la. Biéu nay cho
thdy Ce02/SiO2 cé tac dung kich thich sinh truéng ddi véi cdy 6t chudng.

T khoa: CeO, SiO, kich thich sinh truwong thuc vat, 6t chudng, nang suat
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Abstract. In this study, CeO2/SiO: material was synthesized and applied as a growth stimulant for bell
pepper plants from Ce(NOs)s precursor and rice husk ash using gamma irradiation method. Material
morphology and structure were confirmed through physicochemical characterization methods
including: XRD, EDX, IR and SEM characterization. The results of surveying the effects of CeO2/SiO2
materials on the growth and development of bell pepper plants show that CeO2/SiO: significantly
affects the growth and development of bell pepper plants. Experimental data obtained showed that
bell pepper yield increased by 22 tons/ha, average root length increased by 3.6 cm and harvest time
was 11 days less than the control sample. In addition, bell pepper plants supplemented with CeO2/SiOz

DOI: 10.26459 /hueunijns.v133i1C.7455 171



Huynh Xuan Trwdng va CS.

are stronger and do not have yellow leaves. This shows that CeO2/SiO2 has a growth stimulating effect

on bell pepper plants.

Keywords: Stimulates plant growth, bell pepper, productivity

1 Mo dau

Trong trong trot, nguyén t§ silic khong
duoc xem la moét nguyén td thiét yéu (trong 16
nguyén t6 can thiét cho cdy trong) nhung c6 vai
tro quan trong d6i véi cay trong [1,2,3,4]. Hau hét
trong dat vé ban chat déu giau nguyén t0 silic,
chiém tir 60-70% tuy loai ddt. Nhung diéu quan
trong la silic ton tai trong dat ¢ dang ciu truc cay
trong kho c6 thé hap thu va st dung duwoc. Dat rat
dé ngheo silic do trong diéu kién nhiét d6i, luong
silic dé tiéu bi rtra troi lién tuc, mit khac hang
nam cac loai cay trong déu 14y di mét luong silic
dang ké. Theo Miyake va Takahashi, stc chiu
dung t6t hon ctia cdy ddi véi sy xam nhép cta
nam bénh cd thé cling nho vao su tich liy Si trong
16p t€ bao biéu bi [2-3]. Két qua nghién ctru trén
nhiéu loai cdy trong da ching to, Si c6 anh huong
tot dén kha nang chdng chiu cua cay nho vao ham
lwong Si trong cay cao gitp bao vé cay trudc su
tan cong cua sau bénh [5-8]. Nhiéu nghién ctru
cho rang, silic dwoc cay hut dudi dang SiOs> mot
cach thu dong bang qua trinh thoat hoi nudc ctia
cay, hap thu cd chon loc do su chi phéi cua qué
trinh trao doi chat qua hé thong ré cdy, rd rang da
dén luc phai nhin nhan viéc boén silic cho cay
trong la can thiét dac biét véi nhoém cay nhu lua,
ngo, mia, dita, cao luong [7-8],... Nhiéu dir liéu vé
két qua phan tich ham luwong cac nguyén té dat
hiém trong dat trong va cay c6i cho thdy, trong
dat trong va cay cdi thuwong chita mét luong
nguyén t& dat hiém nhat dinh [9-10]. Cay trong
hap thu dat hiém tir dat d€ dap ¢ng nhu cau sinh
treong va phét trién. Cac nguyén td dat hiém
déng vai trdo quan trong ddi véi qud trinh sinh
treong va phaét trién cua thuc vat. Dat hi€ém anh
hudng téi hé thong ré, hé thong 14 va qué trinh

nay mam, phat trién choi; thic ddy qud trinh phat
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trién cua cay, lam tang ham luong chat diép luc,
tang qud trinh quang hoa, ting su hap thu céc
chédt dinh dudng vi luong va da luong cling nhu
kha nang chong chiu trong diéu kién bat loi cua
thoi tiét [11-13]. D4t hiém tdng su hap thu va tich
lay chét dinh dwdng, tang t6c d§ tong hop, tang
kha néng tich lily va van chuyén cac chdt duong
trong ngli c6¢ [14-16]. Su c6 mat cta dat hi€m con
lam tang ham lwong dwong cua mia, cu cai
duong, dwa hau, ting ham luong fructozo va
vitamin C trong trai cay, tdng d¢ cay va thom cta
hat tiéu. Nhitng vai tro nay la nguyén nhan lam
cho nang sudt cay trong tang cao khi st dung
phan bén chita dat hiém. Bén canh do cay ot
chudng hay con goi la 6t ngot, chita nhiéu dudng
chat thiét y&u. Hién nay, 6t chudng cé cdc mau sic
phd bién nhu dé, vang, xanh, cam. Véi mbi sic
mau ddc trung, 6t sé noi troi vé thanh phan dinh
dudng, mang dén cac gia tri hitu ich cho sttc khoe
nguoi dung [17]. Chat Lutein va Zeaxanthin c¢6
trong 6t chudng sé gitip diém vang ctia mat khoe
hon, chdng lai cac tac hai do anh sdng xanh gay
ra. Bén canh d6 con gitp cai thién thi luc, han ché
cac phan ung oxy hoéa gay ton thuong lén ving
vong mac ctia mat. Ngoai ra trong cay 6t chudng
c6 chita sat 1a loai khoang chat ndi bat c6 trong 6t
chuéng gitp ting chat lwong mau nudi co the,
tranh duoc cac nguy co thiéu hut mau. Ngoai ra
trong 6t chudng con chwa ham Iwong vitamin C,
polyphenol va flavonoid, c6 kha nang chdng lai
cac goc tw do xdu, tang cueong tuan hoan mdu, bao
vé tim mach hiéu qua [17-19]. Gan day, cay ot
chudng duoc di thuc trong ¢ khu vec Lam Dong,
két qua budc dau cho thdy, ciy thich nghi vdi
diéu kién thd nhuwong, ddc biét phu hop trong
trong nha kinh.

Van dé nghién ctru va tong hop hé vat liéu
nano Ce02/SiO2 da dwoc nhiéu nha khoa hoc thuc
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hién thanh cong nhi nhém nghién cttu caa J. Lin
va cong su [20] sit dung phuwong phap thuy nhiét
o nhiét do 523K trong thoi gian 3 gio ngwoi ta thu
duwoc hon hop nano CeO2/SiO:2 va san phdm duoc
tng dung dé xtt ly ion florua trong nudc. Nam
2018 nhom nghién cttu Nguyén Thi Ha Chi, Vién
vat liéu, Vién han lam Khoa hoc va Céng nghé
Viét Nam da tong hop thanh cong hé vat liéu
nano CeQO2 trén nén SiO: tir tién chat 1a Ce(NOs)4
va nano SiOz c6 kich thuéc 30 nm béng phuong
phap dot chay gel va ting dung trong xt ly moi
treong [21]. Christy E J S, Alagar R, Dhanu M and
Pius A (2020), tong hop thanh cong vat liéu
CeO2/SiO2 dang khoi tng dung trong xut ly cac
hop chéat hitu co dat hiéu suét cao [22]. Nguyén
Viét Bac va cong su (2021) da tong hop thanh
cong hé CeO:/SiO: phan tan trong polyurethane,
tng dung trong cong nghé son [23]. Du rang,
ciing da ¢ nhiéu céng trinh nghién cttu tong hop
hé vat liéu néu trén. Tuy nhién, viéc st dung tién
chat la phé phu phdm ¢ Binh Dinh va phuong
phap chiéu xa gamma la chua c6 cong trinh
nghién ctu nao cong bs. Day la mot hudng
nghién ctru rat moéi khi st dung phé phu pham dé
tong hop thanh nano silica ¢6 cdu truc x6p cung

vOi nano ceria.

Do vay trong bai bao nay, vat liéu
Ce0:/SiO: duoc tong hop bdng phuong phap
chiéu xa gamma tng dung lam chét kich thich
sinh treong va phat trién cho cay 6t chuéng nham
gop phan gia ting nang sudt va chat luong dinh

dudng.

2 Thuc nghiém

2.1  Nguyén liéu, hoa chit va dung cu

Nguyén liéu: Cay giong 6t chudng dugc
mua tai Da Lat Hasfarm, tro trdu duwoc ldy tai
huyén Hoai An, tinh Binh Dinh.

Hoa chat: T4t ca hoa chat va dung moi déu
dat tiéu chuan phan tich: acetic acid (Sigma-
Aldrich), Ce(NOs)+.6H20 (Merck), KOH (Sigma-
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Aldrich), HCl (Merck), chitosan (Merck), phan
urea (VN), phan kali (VN), phan lan (VN).

2.2 Téng hgp vat liéu
Diéu ché vat liéu SiO2 tir tro trdu

Can 50 gam tro trau da dwoc xtt ly boi acid
HCl 1 M cho vao cdc teflon, thém 150 mL dung
dich KOH nong d6 6,5 M. Tién hanh dun hon hop
(luon gitr thé tich khong ddi) trén bing may
khudy tir gia nhiét gan hé thdng sinh han héi luvu
trong 120 phat ¢ nhiét do 90°C. Sau do, tiép tuc
khudy dén khi hon hop ngudi hoan toan. Tién
hanh loc thu dung dich NaSiOs. Dung dich
Na25i0s duroc phan tan trong dung dich chitosan
5% véi ti 18 1:1 vé thé tich. Diéu chinh pH bang 6
v6i dung dich acid CHsCOOH 4 M, thu duoc hén
hop silica va mudi CHsCOONa (hén hop A). Hon
hop A dugc hoa tan trong nudce cat duwgc 5 lit va
dem di chiéu xa v6i liéu chiéu 20 Kgrey trong 12
gio thu duoc dung dich B.

Piéu ché vat liéu Ce02/SiO2

Hoa tan 3,94 g Ce(NOs)+.6H20 trong 50 mL
nude cat. Cho dung dich mudi Ce(NOs)s tir tir vao
75 mL dung dich chitosan 5% dwgc dung trong
cOc thuy tinh va khudy lién tuc trong 2 gio duoc
dung dich C. Thém ttt tit dung dich C vao dung
dich B (ty 1& thé tich CeO2/SiOz = 1/1) thu duoc
dung dich D. Pem dung dich D chiéu xa gamma
v6i liéu chiéu 20 Kgrey trong 12 gio thu duoc hé

vat liéu nano Ce:/SiOs.

2.3 Dac trung vat liéu

Thanh phan pha duoc xac dinh bang
phuong phép nhiéu xa tia X (D8-Advance 5005).
Déc trung cac lién két hoa hoc cua vat liéu tong
hop duogc xac dinh bang phuong phap phd hong
ngoai (IR- Tensor-27, Bruker). Sy ¢ mat cta cac
nguyén td trong cac mau vat liéu tong hop duoc
phan tich bang phuong phap phd tan xa nang
lwong tia X (thiét bi Jeol 5410). Khao sat hinh anh
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bé mit bang phuong phap hién vi dién tr quét
(JEOL JSM-6500F).

24 Thi nghiém khao sat anh huwoéng cua
Ce0:/Si0: dén su sinh trudng cua ciy 6t
chudng

Dién tich dat trong 300 m?2 chia 6 luéng thw
nghiém, trong d6 3 luéng d6i ching va 3 ludng
thit nghiém c6 b6 sung CeO2/SiO: kich thich sinh
treong cay trong. Vat liéu CeO2/SiO2 dwoc pha
v6i ty 1€ thich hop theo tung thoi diém kich thich

sinh treong va phun trén la.

Céc ludng ddi chiing duoc trong theo quy
trinh ky thuét trong cay 6t chudng ctua Vién nong
nghiép [24] nhu sau: Thoi gian trong vao ngay
05/11/2023, khoang cach trong 30 x 20 cm; phan
bon trén 1 ha gom 20 tdn phan chuéng hoai, 200
kg phan (uré), 500 kg supe lan va 300 kg phan kali
(K20).

Cac ludng tht nghiém c6 bd sung
Ce02/SiOz2: cho 1L dung dich nano CeO:/SiO:
nong d6 500 mg/L, sau d6 pha trong 360 Lit nudc
trede khi phun cho 1 ha cay 6t chudéng. Tong s6
lan phun CeO2/SiO2 cho mau thi nghiém trong
sult qud trinh phat trién va sinh treong cta cay 6t
chudng 1a 5 Ian (Thoi diém 6t chudng trong duoc
0,5; 1; 1,5; 3 va 4 thang), phun cho cay (phun la)

ltc chiéu mat, khong phun trudc mua.

3 K&t qua va thao luan

31 Dac trung vit lieu

Dé xac dinh cac hop phan trong vat liéu
CeO2, SiO:2 va Ce02/SiO:, cac vat liéu tong hop
duoc ddc trung bang phuong phap nhiéu xa tia X,
két qua duoc trinh bay ¢ Hinh 1. Trén gian d6
nhiéu xa tia X ctia SiO2 xuat hién mét dinh nhiéu
xa ¢6 d¢ rong ban phd 16n véi dinh nhiéu xa & gbc
2-theta khoang 23¢ [21, 23]. Con trén gian d6 XRD
ctia CeO:2 ¢é céac dinh nhiéu xa ¢ cuong do manh

dwoc quan sat ¢ cac goc 2-theta bz\?mg 27,28, 39 va
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480 lan luot tuong Gng véi cac mat (220), (300),
(400) va (622) (theo thé€ chuan JCPDS 04 - 0856)
[23]. Trong khi d¢, gian d6 nhiéu xa tia X ctia cac
vat litu Ce02/Si0:, xuat hién cic dinh nhiéu xa
d3c trung sac nét cho hop phan cho CeO:, con
dinh nhiéu xa ddc trung cho SiO2 & goc 2-theta
khoang 23¢ c6 cuong do rat yéu.
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Hinh 1. Gian d6 XRD ctia c4c vat liéu CeOz, SiO2 va
Ce02/5i02

Dbé xac dinh thanh phan cidc nguyén td c6
mét trong vat liéu CeO2/SiO:, cac vat liéu dwoc
d3c trung bang phd EDX. Két qua dwoc trinh bay
¢ Hinh 2. Két qua phé tan xa nang luong tia X ctia
cac vat liéu CeQO», S5iO2 va Ce2/S5iO2 & Hinh 2 chi
ra r?“mg, dinh pho ¢6 cuong dd manh dic trung
cho Si, O va Ce xudt hién lan lwot tai méc néng
lwong 1,88; 0,50 va 4,62 KeV. Ttr pho EDX cho
thdy, xudt hién day du cac dinh phd déc trung cho
ca hai hop phan SiO:2 va CeO: trong vat liéu
Ce02/SiOz, khong cé sw xudt hién cua nguyén to la
[23].

Céc ddc diém lién két trong vat liéu CeO,
SiO2 va CeO2/SiO2 thdy, xuat hién cac dai pho tai
s0 song 649 cm! Gng voi dao dong cua lién két
Ce-O trong CeO: [21] va mot dai phd c6 cuong do
cao va sac nét 6 3625 cm-! duoc gan cho dao dong
kéo dai va udén cong ctia O-H trong nhém Ce-O-H
[21]. Con d6i véi pho hong ngoai cua SiOz2 ¢ dinh
hap thu c6 cuong d6 manh ¢ s6 song 1115 cm-!
dac trung cho dao dong O-Si-O (siloxane), tai s6

song 1594,73 cm™ la tng voi dao dong udn cua
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nhom -OH, dao ddng ¢ s6 song khoang 800 cm-!
c6 thé la dao dong cuia cac nhém Si-OH (silanol),
tir 475 cm! 1a dao dong cua Si-O [22-23]. Cac dai
phé 0 3421 cm va 1625 - 1490 cm! ¢6 thé duoc

(2)

T
0 1
Energy (V)

quy cho dao dong O-H trong nudc hdp thu trén
bé mat vat liéu [23]. Trong khi d6, trén phd hong
ngoai cua vat liéu Ce02/SiOz, xudt hién day du cac
dinh pho dac trung cho hop phéan SiO2 va CeOs.
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Hinh 2. Phd EDX ctia cdc vat liéu CeO: (a), SiO2 (b) va Ce02/SiO: ()
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Hinh 3. Phd hong ngoai cua cac vat liéu CeOz, SiO2 va CeO2/SiO2

Hinh 4. Anh SEM ctia cac vat lidu CeOz (a), SiO2 (b) va CeO2/SiOz (c)

Anh SEM 6 Hinh 4 cho thdy, vat liéu CeO-
gom cac hat véi da dang hinh dang véi kich thudce
trung binh khoang 40 - 50 nm nhung c6 xu huéng
co cum lai v6i nhau; con vat liéu SiO2 cling goém

cac hat két hop lai v6i nhau tao ra bé mat go ghe,
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16i 16m c6 kich thudc khoang 50 - 100 nm. Da&i véi
vat liéu CeO2/SiO:, c6 sy phan tan cac hat CeO2
trén SiO2 tao nén bé mat g6 ghé, 16i 1om va kich
thwdce khoang 50 - 80 nm.
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3.2 Anh huéng cia CeO»/SiO: dén sw sinh
treéng clia cay 6t chudng
Két qua khao sat anh hudng caa CeO2/SiO2
dén su sinh trudng, phat trién cay 6t chudng duoc

trinh bay ¢ Bang 1.

Bang 1. Céc thong s6 lién quan dén su sinh truong phat
trién cua cay 6t chudng khi st dung vét liéu CeO2/SiO2

Thoéng s6 béi ching (n=50)  Ce02/SiO>
(n=50)
Thoi gian trong  05/10/2023 05/10/2023
Thoi gian thu  (8/1/2024) (30/12/2023)
hoach
Chiéu dai trung 25,6 +0,3 31,2+0,5
binh ré chinh
(cm)
Nang suat 57+0,1 79+0,3
(tdn /ha)
Mau sic 14 Xanh va ¢6 hién Xanh dam
teong vang la,
héo ru

(St dung phan mém thong ké Minitab 18)

— .
3 AT R
“ - ‘-vk"»\ !

N 3

Hinh 5. Cay 6t chudng khi khéng cé (d6i chiing) (a) va
c6 bo sung vat liéu CeO2/SiO: (b)

Hién tueong vang 14 cua cay ot chudng khi
khong cé (d6i chiing) b6 sung vat liéu CeO2/SiO:z
dwoc trinh bay ¢ Hinh 5.

Két qua thr nghiém trong 6t chudng trong
treong hop ¢d bo sung vat liéu Ce02/SiO: cho
thdy, d6i véi mau ddi ching thi nang suat trai dat
57 tan/ha, ré chinh c6 chiéu dai trung binh 25,6
cm, thoi gian sinh trudng dén luc thu hoach la 94

ngay. Trong khi d6, miu bd sung vat lidu
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Ce2/SiO2 c6 ndng sudt ré dat 79 tadn/ha (ndng
suat thu duoc tang 38,60 % so voi mau déi
chting), ré chinh c6 chiéu dai trung binh 31,2 cm,
thoi gian sinh truong dén thoi diém thu hoach la
86 ngay. Bén canh d6, ré chinh con c6 kich thuée
dong déu, 14 xanh dam va khéng c6 hién tuong
vang 14 so véi mau ddi chimg. Diéu nay cd thé
duoc giai thich do Si ¢6 anh huong lén sy tong
hop lignin, néu thiéu Si thi ham lwong lignin bi
giam dang k& Si déng vai tro nhu chat dinh
duong cé tac dung ting cuong su sinh trudng,
cing cap, cai thién nang suat cay trong va chat
luong nong san [24]. Bén canh d6, cac hop chat
silica va ceria kich thich sinh trwong va phat trién
ré cta thuc vat, thic ddy qua trinh quang hop,
tang su hap thu cac chat dinh dudng vi lugng va
da luong va c6 kha nang chdng chiu tt trong
diéu kién bat 1oi cua thoi tiét [25]. Do vay, khi bo
sung CeO2/SiOz trén cay 6t chudng da lam cho cay
cting cap hon va su phat trién caa ré cling manh

hon, dan dén tang nang sudt cay 6t chudng.

4  Kétluan

ba tong hop thanh cong vat liéu CeO2/SiO2
béng phuong phap nhiét chiéu xa gamma. Két
qua khao sat anh hwong cua vat liéu CeO2/SiO:
dén su sinh trudng cua cay 6t chudng cho thay,
mau d8i ching thi ndng suat trai dat 57 tdn/ha, ré
chinh 6 chiéu dai trung binh 25,6 cm. Mau bd
sung vat liéu Ce02/SiO2 c6 nang sudt trai dat 79
tdn/ha (ndng suét tdng 38,60%), ré chinh cé chiéu
dai trung binh 31,2 cm va khong thdy hién tuong

vang 14 so véi mau d&i ching.
Loi cdam on
CAc tac gia cling ghi nhan sy ho tro tir kinh

phi nghién cttu khoa hoc sinh vién ctia truong Dai
hoc Quy Nhon Ma s6: 52023.918.76.
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