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Abstract: Nd(HGIu);.3H.O complexes were successfully synthesized using neodymium
(1) nitrate and glutamic acid solution. Effects of glutamic acid concentration, preparation times
and glutamic acid/Nd ratios on the reaction performance and the structure of the complexes were
investigated. These fabricated complexes have been characterized by infrared spectroscopy (IR),
thermogravimetric analysis (TGA) and mass spectrometry (MS). The obtained results showed that
Nd[HGIu]s.3H20 complex improved the growth of Paris polyphylla Smith as compared to the
control sample.
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Nghién ctru tong hop phire Nd - Glutamate tir quing monazite
binh dinh ng dung 1am phan bon cho cay Bay 14 mgt hoa
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Tém tit: Phirc chit Nd(HGIu)s.3H20 duoc tong hop thanh cong tir neodymium (111) nitrate va
glutamic acid. Anh huéng cua ndng do glutamic acid, thoi gian phan mg va ti 1& mol glutamic
acid/Nd dén hiéu suét tao phtrc da dugc khao sat. Phirc chét téng hop duoc dac trung béng phuong
phap phd hdng ngoai (IR), phuong phap phén tich nhiét (TGA) va phd khd lugng (MS). Két qua
khao sat sy anh huéng cua phirc chat Nd(HGIu)3.3H,0 dén kha ning sinh truong cua cy Bay 14
mot hoa cho thay, phirc chit c6 kha nang 1am ting kich thudc than chinh so v6i mau ddi ching.

Tir khéa: Glutamic acid Nd(HGIu)s.3H0, phirc chat, sinh truong, Bay 14 mot hoa.

1. Mé dau

Tir nhimg nam 1970, nhiéu nghién ctru da
chi ra rémg, hiéu qua ciia phan bon ddi véi cay
trong co thé dugc gia ting dang ké thong qua
viéc bo sung mot lugng nhod ciia cac nguyén to
dét hiém trong phén bén [1-4]. 0 nudce ta hién
da ¢ nhidu cong trinh nghién ctru vé phirc dit
hiém véi mot sé phéi tir hitu co tng dung trong
linh vuc ndng nghi¢p cong nghé cao. VO Vin
Tan va cong sy di tong hop thanh cong phic
chat glutamate - neodymium lam phan bon vi
luong cho cdy ca chua va két qua thu dugc la
ning sudt ca chua kha cao ciing nhu qua thu
dugc dong déu va cing bong [5]. Nguyén Ba
Tién [6] d4 tong hop thanh cong phan bon vi
luong dat hiém ung dung cho cdy che Thai
Nguyén, két qua thu dugc cho thdy, ham  lugng
tannin cao hon gip 1,5 lan so v&i mau ddi
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chimg va huong ché ciing thom hon. Nguyén
Hitu Thiéng va cong su [7] di tong hop thanh
cong hé phirc dat hiém voi hon hop phoi tir
amino acid va O- phenantroline va budc du
tham do hoat tinh sinh hoc cua cac phuc chét.
Piéu nay chimg t6 viéc tmg dung dat hiém vao
trong linh vuc san xudt nong nghiép dang dan
tré nén phd bién. Phan bon c6 chtra cac nguyén
t6 dat hiém co thé 1am ting qua trinh trao ddi
chat cuia ciy trong, tang su phat trién cta b ré,
ting kha ning chéng han, ting kha ning chiu
dung sdu bénh va tang kha nang hap thu nito
cua cy trong do d6 1am ting hiéu qua ca vé san
lugng va chét lugng. Cho dén nay, phan bon
chira dat hiém da dwoc ap dung trén cdy trong
nham lam tang san luong, chat lugng cua trén
50 loai cdy trong bao gdm ciy luong thuc, ciy
liy duong, cdy cong nghiép, cdy an trai va cdc
loai rau. Nhiéu nghién ctru vé _phén bon dat
hiém cling da dugc thyc hién nhim khang dinh
vai trod cua dat hiém ddi véi su ting trudng va
kich thich su téng hop diép luc, thic déy su
phat trién ctia cdy trong [8-12]. Su tich liy dat
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hiém phu thudc vao lidu lugng dat hiém sir
dung [13-15].

Trong nghién ctru nay, phirc Nd-Glutamate
dugc diéu ché tir quang monazite Binh Dinh va
khao sat anh huong dén chiéu cao than chinh
ddi véi cay dugc liéu Bay 14 mét hoa.

2. Thuc nghiém
2.1. Tong hop phire Nd - Glutamate

Tach ddt hiém Nd tir qudng monazite:
Tinh quing monazite mé6 Nam Dé Gi (Binh
Dinh) dugc sy kho va ray phan chia kich thudc
x4c dinh. Mdi thi nghiém liy 200 g quing dé
nghién ciru. Can quang monazite da dugc
nghién min cho vao binh cau c6 dung tich 2 lit,
cho tiép H,SOs 90% vao theo ti I&
quéng(g)/acid (g) = 1/3. PBun trong tu huat &
nhiét do 180 °C trong 6 gio [16].

Quing monazite

H;50490% dun & 180 °C, 6 gity

l Dé ngudi, thém H;0
Loc

Dung dich chira Lo, Th**,
H:O%, HSOy, SO4%, H2POy

Th3(PO4)4 + 6H,SO, — 3Th(SO4)2
4H3PO; (1)

2LNPOs + 3H,S0s — Lny(SOs)3 + 2H3POs  (2)

ThSiOs + 2H,SOs —Th(SO4), + SiO; +
2H20 (3)

Sau khi dun 6 gio, dé ngudi trong ti hit dé
tranh SO; bay ra, quing chuyén thanh dang bun
nhio c6 mau xam. Cho nudc cét vao khudy déu
theo ti 1& quing(g)/H.O(ml) = 1/13. Loc lay
dung dich c6 mau xanh lam hoi nhat chira Ln®*,
Th4+, H30+, HSO, 8042', H,POy.

Cho NazSO; ran vao dung dich thu dugc theo
ti 1€ quang (g)/NazSO4(g) = 1/4, khuéy tir trong 2
gio ¢ nhi¢t do thuong. Loc lay két tua, lam kho
két tha & 100 °C, két tiia c6 mau xam trang.

2Na" + 2Ln3+ + 4504 + xH.O0 —
Lng(SO4)3.NaQSO4.xH20 (4)

Quy trinh tach dat hiém Nd tr quing
monazite dugc trinh bay & Hinh 1.

Nd(NO3):
4 He dung moi Aliquat 336
—NH:NO:

La(NOs)s

‘ Mubi nitrate cia Pr¥* La*", N

4 Hé chiét 16 bic lién tue,
dung moi chiét Naphtalic

l NazS0s4, khuav 2 gity Ln(NQ:):
Loc két tia, say & 100°C
Dungdich HNOs 6N
Dung dich NaOH Ln:0s
Khudy ¢ 100°C, 90 phut Sdy 100°C trong 4 gidy
Loc Nung & nhiét d6 900 °C trong 2 gier
Két tua hydroxide cia Ln va Th Th(OHM La(C204)s
4 H:C204bdo hoa ¢ 80°C
l HNOs , Loc, rira két tia bing H,C,04 1%
Khua.}’ o BODC: 90 phu.t F D;U.ng d.i_Ch HCl
. ; dénpH=35
Dung dich chira L, Th* . P :
Két tia hydroxide ciaLn va Th
Dung dich NH325% 3
pHdén 25
i Loc thu két tha
Sdy 100°C
Ce(OH)

Hinh 1. Quy trinh tach d4t hiém Nd tir quing monazite.
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Hoa tan NaOH rin vao nudc cat rdi cho két
tda ¢ trén theo ti 1¢ quang(g)/NaOH(g) = 1/3,
sau d6 khudy tir & 100 °C trong 90 phut. Loc lay
két tia (két tha mau xam tring), lam kho két tua
6 100 °C. Sau khi lam khd, hydroxide cta cac
nguyén to dat hiém tir mau xam tring chuyén
thanh mau vang.

LNn2(S04)3.Na;SO4.xH,O  + 6NaOH —
ZLH(OH)s + 4Na,S04 + xH,0 (5)

Hoa tan hydroxide cua cac nguyén to dét
hiém bing dung dich HNO3 (ti 1& dd HNOs:
H.O 1a 4:3) ¢ 80 °C trong 90 phut, thu dugc
dung dich c6 mau do da cam.

Ln(OH); + 3H* = Ln** + 3H,0 (6)

Cho dung dich NHz dac 25% vao dung dich
trén dén pH = 2,5 thu duoc két tua xeri (IV)
hydroxide. Sau khi loc phan két tia dugc lam kho
6 100 °C, thu dugc Ce(OH)4 c6 mau vang nhat.

Hoa tan két tia hydroxide dat hiém
[Ln(OH)3] trong dung dich HCI. Hiéu chinh gia
tri pH cua dung dich vé 3,5 dé tach két tua
Th(OH)a. Sau d6, dung dung dich H>C,0. bédo
hoa & 80 °C dé két tiia hét luong dat hiém dudi
dang Lny(C,04)3 trong khoang 12 gio, loc iy
két tiia va rira lai bang dung dich H,C,04 1%.
Séy kho két tiia oxalate dat hiém & 100 °C trong
vong 4 gid, sau d6 cho vao chén st va tién hanh
nung & nhiét d6 900 °C trong 2 gio, thu dugc
tong oxide dat hiém Ln,Os. Hoa tan tong oxide
dat hiém Ln,O3 bang HNO3 6N thu dugc dung
dich Ln(NO3)3 va cho qua hé chiét 16 bac lién

‘ Dung dich Nd(NO3): 0.5M ‘

‘ Dung dich Nd(OH)s ‘

A4

‘ Két tua tan hoan toan |

v

‘ Két tinh phirc chat trong 4 giér |

tuc bang dung moi chiét Naphtalic tach duoc
La%* ra khoi hén hop Pr¥*, La®*, Nd**. Sau d6 sur
hé dung moi Aliquat 336 - NHsNOs tach dugc
riéng 1 Pr¥* va Nd®* ¢ dang mudi nitrate [16].

Téng hop phirc Nd - Glutamate: lay 100 mL
dung dich Nd(NO3)3 c6 nong do 0,5 M vao coc
250 mL, thém tir tir dung dich NH,OH dén
pH = 9 thi ding lai ta s& thu két tia Nd(OH)s.
Chuyén toan bo két tia nay vao cdc 250 mL. Sau
do thém glutamic acid vao cbc chira két tua
hydroxide neodymium theo cac nong do acid tir
1 dén 4 M va gia nhiét & 80 °C. Duy tri nhiét do
& 80 °C dé két tia tan hoan toan, sau d6 dun nhe
dén khi tao vang trén bé mit dung dich thi dimg
lai dé két tinh phirc chét dat hiém trong 4 gio.
Loc rira phirc chat két tinh bang con tuyét dbi
thu dugc phirc chat Nd-glutamate. Sau do, tiép
tuc thu phan dung dich dé phén tich ham lugng
nguyén té Nd chua tao phirc. Nong d6 glutamic
acid thay d6i lan luot 1a 1, 2, 3 va 4M. Ty
1¢ mol glutamic acid/Nd thay dbi lan luot la
1/1, 2/1, 3/1 va 4/1. Quy trinh tong hop phirc
Nd —Glutamate dugc trinh bay ¢ Hinh 2.

Hiéu suit két tia cia phuc chit dat hiém
duoc tinh nhu sau:

Hiéu suit = (Ci-Cy)/Ci x 100

Trong do:

Ci: néng d6 Nd ban dau;

Cr. ndng do Nd trong dung dich sau khi
tao phuc.

b Dung dich NHsOH dén pH =9

Glutamic acid 1 dén 4M. 80°C o
(Ti 1&é mol glutamic acid/Nd thay dé1 lan heot:
1/1, 2/1, 3/1 va 4/1)

Pun nhe dén tao vang trén bé mit

l Loc. rira bing cén tuyét doi

‘ Plure chat Nd-glutamate ‘

Hinh 2. Quy trinh téng hop phirc Nd - Glutamate.
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2.2. Dac trung vt liéu

bic trung cac lién két hoa hoc cua vat lidu
téng hop duogc xac dinh bang phuong phap phé
hong ngoai (FTIR- Tensor-27, Bruker). Pho
khéi lwong ciia phirc chit duoc xac dinh theo
phuong phap LC/MS (6470B Triple quadrupole
LC/MS). b6 bén cua vat liéu dugc xac dinh
bang phuong phap phan tich nhiét (Shimadzu
DTA-50H). Ham luong Nd con lai trong dung
dich dugc xac dinh bang phuong ~phap
plasma cao tan cam tng ghép ndi khdi phd
(Elan 9000 DRC).

2.3. Thi nghiém khdo sat kha nang kich thich
sinh truong cua phic chat Nd-glutamate den
chiéu cao thdn chinh cdy Bay la mot hoa

bia chi tréng Bay 14 mot hoa: xa An Toan,
huyén An Lao, tinh Binh Dinh.

Thoi gian khao sat: tir 15/4/2022 dén
15/8/2022.

B4 tri thi nghiém & diéu kién tu nhién ngoai
ddng rudng trén 2 cong thac thi nghiém (1 va
IT), dugc bd tri theo phuong phap khéi hoan
toan ngau nhién, v6i 3 1an nhic lai (a, b, c),
dién tich mdi 6 thi nghiém la 30 m? [4].

Dién tich thi nghiém:

+ Tong sb 6 thi nghiém: 6 6 (2 cong thirc x
3 1an lap lai)

+ Dién tich mdi 6 thi nghiém: 30 m?

+ Dién tich thi nghiém: 30 m? x 6 6 = 180 m?

Cong thac thi nghiém:

Thanh phﬁn (tinh cho 1 ha)

15 tan phan chudng + 25kg N+
25 kg P,Os + 12 kg KO

15 tAn phan chudng + 25kg N+
) 25 kg P,Os + 12 kg KO + 1 lit
Phirc chat dung dich  Phic  chat
Nd-glutamate | Nd-glutamate 1000 mg/L

(pha trong 360 lit nudc trudc
khi phun)

Ky hi¢u

bC

- Thoi gian phun vat liéu phirc chét
Nd-glutamate: phun 1 lan vao ngay 15/4/2022
trong ky khao nghiém (15/4/2022 - 15/8/2022),
phun cho cdy (phun 13) luc chiéu mat, khong
phun truéce khi mua.

3. Két qua va thao luin

3.1. Khdo sét diéu ki¢n thich hop tong hop phuc
chat Nd - Glutamate

a) Anh huong cta nong do glutamic acid
dén hiéu suat két tinh cia phtc chat
Nd-glutamate

Anh huéng ctia ndng d6 glutamic acid dén
hiéu suét tao phirc chat dat hiém Nd - glutamate
dugc trinh bay ¢ Hinh 3.

90 r
80 ® °

~J
=]

t (%)
=]
=]

50 F

€u sua
F =
o
e

Hi
L)
(<]

0 1 2 3 4 5
_\'fmg dg glutamic acid (M)

Hinh 3. Anh huéng cua nong d6 glutamic acid dén
hiéu suat tao phurc chat dat hiém Nd - glutamate.

Két qua & Hinh 3 cho thdy, khi nong do
glutamic acid tang tir 1 M dén 3 M thi hiéu sut
thu dugc phirc chit Nd - glutamate ting va dat
81,6%. Tuy nhién khi ting nong do glutamic
acid 1én 4 M thi hiéu sudt c6 sy giam nhe
(79,55%). Diéu nay dugc ly gidi la do khi ¢
ndng do cao acid glutamic dé bi két tinh lai lam
ngan can phan ung tao phic gitra glutamic acid
va neodymium. Vi vdy, ndng do glutamic acid
thich hop dugc chon 1a 3 M dé tién hanh cho
cac nghién ctru sy tao phurc Nd - glutamate.

b) Anh huéng cia thoi gian dén hiéu suét
tong hop phirc chat Nd-glutamate

Két qua khao sat vé anh hudng cua thoi
gian dén hiéu suét tong hop phtrc Nd-glutamate
dugc trinh bay ¢ Hinh 4. Thoi gian phan ung
tao phirc chit Nd- glutamate anh hudng 16n dén
hidu suét tao phirc. Khi thoi gian phan tng tao
phirc tang thi hiéu suét tao phirc Nd - glutamate
cling ting theo. Nhung hiéu suét tao phurc ciing
chi ting dén 1 gi4 tri nhat dinh, khi d6 tang tiép
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thoi gian phan tng tao phuc thi hi¢u suét tao
phirc chét ciing khong ting. Két qua ¢ Hinh 4
cho thiy, thoi gian phan tng thich hop dé tong
hop phirc chat Nd - glutamat 13 4 gio.

ST

1 2 3 4 5 6 7
Théi gian (gid)

100
90 +
80
70 |
60

50

Hiéu suit (%)

a0

30

Hinh 4. Sy anh hudng cua thoi gian phan ing dén
hiéu suat thu phirc chat Nd-glutamat.

€c) Nghién ctru anh hudng ty 1¢ mol
glutamic acid/Nd dén hiéu suat két tinh phirc
Nd-glutamate

Két qua nghién ciru anh huéng cua ty 18
mol glutamic acid/Nd dén hiéu sudt két tinh
phuc Nd-glutamate dugc trinh bay ¢ Hinh 5.
Két qua cho thy ¢ ty 1é mol glutamic acid/Nd
16n thi hiéu suat tao phic chat ting hay noéi
cach khac ty 1¢ glutamic acid/Nd cang 16n thi
kha ning kim loai neodymium tao phuc cang
l6n. Trong nghién clru nay ty 1€ mol glutamic
acid/Nd duoc lua chon 1a 3/1, vi khi ting tiép ty
1¢ nay 1én 4/1 thi hiéu suét c6 ting nhung khong
nhiéu chi tang tur 81,6 1€n 82,38%. Mat khac khi
luong glutamic acid 16n hon Iugng neodymium
qua nhiéu thi khi két tinh tao phirc cling kém
theo ca sy két tinh cta glutamic acid du thira.
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90
80
70 r
60
50
40 |
30 r
20
10 ¢

éu suit (%)

Hi

0 1 2 3 4 5
Ti 1€ mol glutamic acid/Nd
Hinh 5. B4 thi anh hudng cua ty 16 mol glutamic

acid/Nd dén hiéu suét thu phirc
chat Nd-glutamate.

Tir két qua nghién ctu cac yéu t6 anh
hudng dén kha ning tao phirc ciia cac nguyén tb
dat hiém cho thdy diéu kién t6i wu dé tong hop
phirc chat Nd-glutamate 13: ndng d6 glutamic
acid 1a 3 M; ty 1& mol glutamic acid/Nd la 3/1;
thoi gian tao phuc 1a 4 gio.

3.2. Bdc trung phire chat Nd-glutamate

DPé nghién ctru thanh phin phtc chat
Nd - glutamate, phtic chat duoc dic trung bang
pho khéi lwong. Trén phd khéi luong ctia phirc
chat Nd-glutamate (Hinh 6) ¢6 xuit hién cac pic
¢6 cuong do manh, déng thoi cé gia tri m/Z dat
gia tri 16n nhét tai 290,3245, 436,4326 va 582,2
tmg v6i khéi lugng phan tir cua [Nd(Glu)]?*,
[Nd(Glu)2]* va [Nd(Glu)s].

x10 4
o g
N
wn ]
L 2 3 :
s @ o
g 34 a 4 &
© s g
< N < © ~
] © N m © =]
£ 2 e | 8 ¢ B 5 Y c8n o8
= ¥ ¥ o - o o3 T oo 9 0
0 5 N > - ®9 D g o9 i
; © B N o o a9 2 a5 Qa0 AN s
1 N 2 N © 6 o o0 » e Vg 20 o
o o - o < © o 2 " w o
N RITEI A E T EAR AT IR
04 l.lt | 1, ll | IL Iillll (W7 UAU‘llll 1, 4 | [N
150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625

T§ s6 nguyén tit khoi/dién tich (m/z)

Hinh 6. Ph6 khdi lwgng cua phirc Nd - glutamate.
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Gian d6 phan tich nhiét cta phic chat
Nd - glutamate dugc khao sat trong cing diéu
kién phan tich dugc trinh bay & Hinh 7. Tt gian
dd phan tich nhiét cho thy, trén duong cong
DTA c¢6 mdt hi€u ung thu nhiét & 198,28 °C va
hai hi€u Ung toa nhiét ¢ 306,37 va 451,35 °C.
Gian d6 TGA cua phuc chi ra rang qua trinh
phan hiry phirc Nd - glutamate c6 thé chia thanh
3 giai doan. Giai doan dau tién hoan tat tai
245 °C ung véi su giam 8,61% khdi lugng.
Khéi lugng giam nay phu hop voi gia tri ly

306,37 °C

Dong nhiét (mW)
¥
o

198,28 °C

Am (%) = 8.61

Am (%) = 33.18

thuyét cua 8,49% khdi lwong twong tmg véi 3
phan tir nuéc tach ra. Giai doan thir hai két thuc
& 380 °C {mg vdi viéc giam 33,18% khbi lugng.
Giai doan thtr hai nay tuong Ung véi su phan
huy dan dén cia ion HGlu-.

O giai doan 3, khdi luong tiép tuc bi giam
43,16%, dugc cho la do ion HGlu- tiép tuc bi
phan huy, phan khéi lugng con lai khong thay
d6i dugc biét 1a cua hop chit Nd,0s. Nhu viy
cong thac gid dinh cua phoc la
Nd(HGIu)s.3H20 [5].

451,35 °C

TG (mg)

Am (%) = 43,16

100 200 300 400

500 600 700 800

Sample Temperature (°C)

Nhiét d§ €O

Hinh 7. Gian db phan tich nhiét ciia phtc chat Nd-glutamate.

Céc dac diém lién két trong glutamic acid va
phirc chat Glutamate - Nd dugc khao sat bang
phd hong ngoai, két qua dwoc trinh bay &
Hinh 8. Két qua phd hap thu hong ngoai ciia

phitc chat Nd-Glutamat (Hinh 8b) c¢6 su khac
nhau vé hinh dang ciing nhu vi tri cta cai dai hap
thy déc trung so voi phd cua glutamic acid t do
(Hinh 8a).

100 -
90 —

80 ./

2735.909

3121436 2036.236

70

60 —

Do truyén qua T (%)

50 A

40

(a)

d
/W
\—\ﬂ- l
‘ |
?v}" 11 A “'
|‘ { ‘v‘l" J ||
JAR A’ \
INUY T
y N »’. U

xuvu«o‘

1636.304

1499.051
1348.844 |
1211.433 804.357

1048.741 245163 j00.8

T T
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T
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T T T L 2
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Sé song (cmt)



62

T. D. Thuat et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 39, No. 3 (2023) 55-63

100 4
90 —- /
80——
70—_
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Hinh 8. Phé hip thu hdng ngoai cua glutamic acid (a) va phirc chat Nd(HGlu)s.3H20 (b).

Diéu nay cho thiy da xay ra su tao phirc gitta
ion Nd* véi glutamic acid. Cu thé: Cac dai phd
hap thy & s6 song 1499,1 va 1636,3 cm™ lan luot
dic trung cho dao dong hod tri ddi xtmg va bat
doi xtmg dac trung cho nhém -COO- trén
phd hong ngoai cua glutamic acid tu do dich
chuyén vé viing c6 sb song thap hon (1406,3 va
1542,9 cm™) trén phd cua phitc chéat chimg to
nhém cacboxyl ctia glutamic acid da tao phdi tri
v6i ion Nd*. Bén canh do, trén phd hong ngoai
ctia phirc Nd-glutamate con c6 su dich chuyén
dich manh s6 song tir 3121,42 cm™ g v6i nhom
-NHs* trong phd coa glutamic acid thanh

3389,5 cm, chimg t6 c¢6 su phdi tri gitra Nd
va -NH. gay ra su chuyén dich nay.
3.3. Kha nang kich thich sinh truong cua
Nd(HGIu)s.3H,0 dén chiéu cao thin chinh Bay
la mot hoa

Do thoi gian sinh trudng cua cay Bay la
mot hoa tir khi trong dén khi thu hoach it nhat
phai 5 nim nén trong nghién ctru nay, thong sb
danh gia sy phat trién cua cay Bay 14 mot hoa la
chidu cao than chinh. Két qua nghién ctiu anh
huéng cua phic chat Nd(HGlu)s.3H,O dén
chiéu cao than chinh cua ciy Bay 1a mot hoa
duoc trinh bay ¢ Bang 1.

Bang 1. Anh hudng cta phirc Nd(HGIu)3.3H20 dén chiéu cao than chinh cta cdy Bay 14 mot hoa

A _ Ky khao sat tir 15/4/2022 - 15/8/2022
Codng thic Pon vi

15/4 15/6 15/8
Dbi ching cm 29,12+ 0,23 32,23+ 0,25 36,22+ 0,13
Phtrc chat Nd-glutamate cm 29,12 +0,23 35,32+ 0,32 39,30+ 0,21

Tai ky theo di tir ngdy 15/4/2022 dén ngay
15/8/2022, chiéu cao than chinh ciy Bay 14 mot
hoa ting dan. Cu thé: d6i v6i mau dbi chimg,
chiéu cao than chinh tang tir 39,12 - 46,22 cm; con
mau st dung phirc chat Nd-glutamate thi chiéu
cao than chinh tang tir 39,82 - 49,30 cm. Két
qua nay cho thdy, sy sai khac chiéu cao than
chinh cta céy Bay 14 mot hoa gilta cac cong
thire thi nghiém 1a khong nhiéu, didu nay co thé
la do cay Bay la mot hoa c6 thoi gian tur khi
tréng dén thu hoach it nhét 12 5 nam nén sy thay
ddi chiéu cao than chinh cham.

4. Két luan

Pi tong hop thanh cong phirc chat
Nd- glutamate voi didu kién tong hop gdm:
néng d6 glutamic acid 1a 3 M, ti 1& mol
glutamic acid/Nd 1a 3/1, thoi gian phan ung 4
gid, cong thirc phirc 14 Nd(HGlu)s.3H20. Két
qua khao sat sy anh huong cua Nd(HGIu)s.3Hz0
dén kha nang sinh truong cua cdy Bay 1a mot
hoa cho thiy, co sy ting nhe chiéu cao than
chinh (tir 39,82 - 49,30 cm) so voi mau ddi
ching (tang tir 39,12 - 46,22 cm).
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Nghién ctru nay dugc tai trg bdi Bo Gido

duc va Pao tao dudi d& tai cip BO mi sb
CT2022.08.QNU.03 (thuoc Chuong trinh Khoa
hoc va Cong nghé¢ cap B9).
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