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(57) Séang ché dé cap dén phuong phap san xuét phan bon hiru co vi lwong chira Cu, Zn,

Mo bao goém cac budc:

(i) tao ra phirc chat dong glutamat c6 nong do 60 dén 120 g/L bang cach hoa tan dong
hydroxit vao axit glutamic theo ti 1¢ mol Cu/axit glutamic 1a 1/2;

(ii) tao ra phtrc chat kém glutamat c6 ndéng do 60 dén 120 g/L bang cach hoa tan k&m
hydroxit vao axit glutamic theo ti 1¢ mol Zn/axit glutamic 1a 1/2;

(iii) tao ra phtrc chat molypden tactrat c6 ndng do 40 - 80g/L;

(iv) phéi tron dung dich phirc chat caa nguyén té Cu, Zn, Mo thu duoc & bude (i) (ii) va
(ii1) theo ty 1€ nhu sau: phac dong glutamat chiém 40% khoi luong phic kém glutamat
chiém 40% khéi luong va phitc molypden tactrat chiém 20% khéi luong dé thu duoc phan
bon hitu co vi lwong chira cac nguyén té Cu, Zn, Mo.
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Linh vue k¥ thuat dwge dé cip

Séng ché dé cip dén phuong phép san xudt phan bén hiru co vi luong
ddng (Cu), kém (Zn), molypden (Mo) nhim ting nang suét va chét luong cay
tréng.

Tinh trang k¥ thuit cia sang ché

Cay trong can nhidu nguyén t6 khoang trong qua trinh sinh truéng va phat
trién binh thudng. Cu thé, ciy trong doi hoi mirc d6 cao cac nguyén t6 vo co
thiét yéu da luong nhu: N, P, K; nguyén t6 trung luong nhu: Ca, Mg, S; va céc
nguyeén t6 vi luong nhu: Mn, B, Cu, Zn, B, Mo.

Phan bén két hop gitta phén 14n va khoang chéat nhu Cu, Zn, Mo dugc sir
dung dé cai thién méi trudong sinh trudng cua cdy, kich hoat dét, ting sic hap
thu ctia cdy, gitp cdy hap thu hidu qua mot s6 thanh phan, thic ddy sy ndy mam,
nang cao ham luong chét diép luc.

Vi luong Cu can thiét cho qua trinh hinh thanh diép luc, tham gia vao qua
trinh téng hop lignhin ¢6 tac dung chong d6 cdy. Vi lugng Cu con tham gia cac
quéa trinh oxi hda axit ascorbic (vitamin C), hoat héa cdc men oxidaza,
phenolaza va plastoxyanin. Ngoai ra, Cu con ¢6 tdc dung diét ndm mbc, khang
khudn cho cay trdng. Trong khi, Zn 14 nguyén t& ¢6 mit trong khoang 70 enzym
va ¢6 vai tro quan trong trong qua trinh sinh ly — hda cua cay. Hau hét céc loai
cay trong déu can ¢6 Zn va ndng do can thiét khoang 20 — 30 ppm dé ciy phat
trién tét. Thiéu Zn s& gay rdi loan trao d6i auxin nén trc ché sinh trudng, dan dén
la cay bi bién dang, ngén, nho va xoadn, dbt ngén.... Tuorhg tu, Mo ciling 1a
nguyén td c6 tac dung ting cudng su quang hop cia cdy, sy ¢ mit cua Mo gitp
cay hép thu nhiéu dam & dang nitrat, giGp céc vi sinh vat c¢b dinh dam trong
khéng khi nhiéu hon.

Céac nguyén tb vi luong da dugc bd sung dudi dang mubi hitu co hodc vo
co, bon truc tiép vao dat hoc qua 1a. Tuy nhién, do ching la dang mudi nén dé

dang rira trdi khoi bé mit 14, ngoai ra, hiéu qua khi bon qua dat ciing rat thap. Vi
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véy, lugng ding cac nguyén té vi luong nay thudong 16n, gy lang phi va khong
hiéu qua.

Do d6, c6 nhu cau v& phan bén dang vi luong dang phirc chét va phuong
phap san xudt phan ndy mot cach don gian va hiéu qua.

Ban chit ky thuit ciia sang ché

Do do, muc ti€u cia sang ché 1a ché tao phén bon vi lugng két hop cac
nguyén t6 nhu Mo, Cu, Zn duéi dang phtic chét hitu co ma cdy trong c6 kha
nang hép thu t6t. Phan bon hitu co chira vi lugng Cu, Zn, Mo dugc san xuat dudi
dang céc phtrc chét hitu co. Phire hitu co cia cac nguyén t6 vi lugng ¢6 do hoa
tan 100% trong nudc va trong dat, cdy d& dang hip thu hoan toan cac chat dinh
dudng c6 trong phan bén. Mt khac, cac phirc chat hitu co s& hinh thanh céc lién
két thong qua nhém — OH c¢6 trong dét tao nén cac chét giir m cho dat. Chinh vi
tinh chét dic biét ndy ma phan bén hitu co vi lvong dudi dang phirc chit ciing
c6 duoc coi 1a mot dang cua phan bon nha cham.

Cu thé, sang ché dé xuit phuong phap san xuat phan bén hiru co vi lugng chira
Cu, Zn, Mo bao g@)m cac budc:

(i) tao ra phirc chét ddng glutamat c6 ndng do 60 dén 120 g/L bang cach
hoa tan dong hydroxit vao axit glutamic theo ti 1& mol Cu/axit glutamic la 1/2;

(ii) tao ra phirc chat kém glutamat c6 néng do 60 dén 120 g/L bang cach
hoa tan kém hydroxit vao axit glutamic theo ti 1€ mol Zn/axit glutamic 1a 1/2;

(iii) tao ra phirc chat molypden tactrat c6 ndng do 40 - 80g/L;

(iv) phdi trén dung dich phirc chat ctia nguyén t6 Cu, Zn, Mo thu dugc &
buédce (i), (ii) va (iii) theo ty 1€ nhu sau: phtc dong glutamat chiém 40% khéi
lwong, phirc k&m glutamat chiém 40% khéi luong va phitc molypden tactrat
chiém 20% khéi lugng dé thu dugc phan bén hitu co vi lugng chira cc nguyén
t6 Cu, Zn, Mo.

Theo mdt phuong an dugc wu tién, phuic chat molypden tactrat dugc tao
ra bing cach b6 sung mudi (NH4)Mo70,4 vio dung dich axit tactrat, dun néng va
khuay déu dén khi tan hoan toan, sau d6 dé ngudi dung dich dé két tua dan

molypden tactrat, tach loc va ria béng cdn tuyét dbi dé thu phirc chét molypden
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tactrat dang réan, va ngay sau dé hoa tan vao nude dé thu dugc dung dich phirc
chat c¢6 ndng d6 40 - 80g/L.

Séng ché ciing d& cap phan boén vi luong thu duoc tir phuong phap néu
trén.

M5 ta chi tiét sing ché

Phuong phap san xuat phan bén hitu co vi luong tir chét thai hitu co duoc
mo ta mot cach chi tiét theo cac budc dudi day.

Phirc chat dong glutamat va kém glutamat c¢6 ndng do 60 dén 120 g/L
duoc tao ra bang cach hoa tan déng hydroxit va k&m glutamat vao axit glutamic.
Tét nhat ddng hydroxit va k&m hydroxit dugc tao ra theo cach sir dung mudi vo
co Cu(NO3)2.3H,0, Zn(NO3),.6H,0.

Buéc ddu tién 13 hoa tan riéng biét cac mudi Cu(NOs).3H,0,
Zn(NO3),.6H,0, (NH4).M07.024.4H,0 trong nuée, sau d6 két tia dudi dang
hydroxit cia Cu(OH),, Zn(OH),.

Ché tao phirc dong — glutamat nhu sau: trudc tién thu két tia Cu(OH),
bang cach cho tir tir dung dich NaOH 2M vao dung dich Cu(NO;) 1M, vira cho
vua khuéy, dén khi pH 10 thi dung lai, loc két tha va ria bﬁng nudce sach thu
duoc Cu(OH),. Két tia hydroxit dong thu duoc hoa tan véi axit glutamic theo ti
1€ mol Cu/axit glutamic la 1/2, & nhiét do 60 dén 100°C t6t hon la 80°C trong 1
dén 3 gio, tot hon 1a 2 gid dé két tia tan hoan toan thu dugc phic chét dong —
glutamat. Nhiét d¢ phan Ung 16n hon 80°C khdng dugc wu tién do, qué trinh
phan Ung xay ra sy bbdc hoi nudc nhanh, axit glutamic tiép xic kém véi
Cu(OH); 1a chdm qua trinh tao phtc. Mét khac & nhiét d6 nhé hon 80°C, thi
lugng axit glutamic tan kém khong du dé tao phtrc chat dong — glutamat chira
ham luong ddng cao 1én dén 120g/1. Khi két tia tan hoan toan thu duge phuc
chét ddng — glutamat, dé ngudi va dinh mirc thanh 1 lit dung dich phtic dong —
glutamate ¢6 néng do tir 60 — 120 /1.

Ché tao phtic chit kém — glutamat nhu sau: cho tir tir dung dich NH,OH
2M vao dung dich Zn(NOs3), vura cho vua khudy déu cho dén khi pH 10 thi ding

lai, loc két tha va ria két tua bing nudc sach thu dugc Zn(OH),. Két tha



34960

hydroxit kém thu dugc hda tan véi axit glutamic theo ti I¢ mol Zn/axit glutamic
1a 1/2, & nhiét do 60 dén 100°C tét hon 1a 80°C trong 1 dén 3 gio, tot hon 14 2
gidr dé két tia tan hoan toan thu dugc phirc chat k&m — glutamat ¢6 ndng do tir
60 — 120 g/1.

Ché tao phuc chit molypden tactrat nhu sau: Cho tir tir dung dich axit
tactric 4M vao dung dich mudi (NH4)Mo70s4, khudy déu va dun néng & nhiét do
70 - 100°C, t6t hon 1a 90°C, khudy lién tuc trong 2 dén 6 gid (tot hon 14 4 gid)
rdi dé ngudi dung dich phirc chat. Nhiét d6 nhé hon 90°C khéng dugc wu tién do
& nhiét d6 thip qua trinh tao phtic xay ra cham, thoi gian phan tmg khoang 6 gid
méi bét ddu tao vang két tinh phtrc chat molypden tactrat, & nhiét do trén 90°C
x4y ra qua trinh bdc hoi ndi manh kém that thoat nhanh NH," xay ra hién tugng
van duc do molypden két tiia, khéng thuan lgi trong qué trinh tao phiic. Sau 48
gi phire chat molypden tactrat tich ra loc va rira bang cdn tuyét ddi dé thu phire
chét, hiéu suat thu hdi phtc chét dat trén 85%. Néu thoi gian nho hon 48 gid thi
su két tinh cua phire chit chua hoan toan hiéu sut thu hdi phirc chat thap, nguoc
lai néu thoi gian két tinh 16n hon 48 gid thi hiéu suét thu hoi phtc chat khong
ting khong dang ké, do d6 kéo dai thoi gian tao phirc trén 48 gio 1a khong can
thiét. Phuc chét molypden tactrat tiép tuc duogc hoa tan trong nudc thu dugce
dung dich phtc chit c6 ndng do 40 - 80g/1.

Buéc cudi cung 1a phéi tron dung dich phtic chét cta nguyén té Cu, Zn,
Mo s& thu dugc phan bon hitu co vi lugng chita cac nguyén t6 Mo, Cu, Zn. Ty 1&
nguyén t6 trong phan bén hitu co nhu sau: phirc ddng — glutamat chiém 40%,
phic kém — glutamat chiém 40% va phirc molypden tactrat chiém 20% theo
khéi lwong. San pham sau khi phéi trén dugc dong goi va st dung theo hudng
dén cho timg loai cdy, tng ving va timng thoi diém.

Vi du thye hién sang ché
Vi du 1: San xuit phan bén hitu co vi lwgng chira Cu, Zn va Mo
Phuong phap san xuat phan bon hitu co vi lugng chita Cu, Zn va Mo nhu

sau.
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Cho 484g Cu(NOs),.3H,0 vao 1 lit nude trong thiét bi phan tmg, khudy
déu dén khi tan hét, cho tir tir 4,05 lit dung dich NaOH 2M vao thiét bi phan tng
chtra dung dich Cu(NO3),, khudy lién tuc cho dén khi pH 10 thi dimng lai, loc két
ta va rira bang nudc sach dé thu két tia Cu(OH),. Hoa tan két tia Cu(OH),
trong dung dich chira 160g axit glutamic & nhiét do 80°C trong 2 gior. Khi két taa
tan hoan toan thu duoc phtrc chat dong — glutamat, dé ngudi va dinh murc thanh
1 lit dung dich phirc ddng — glutamat c6 nong d6 120 g/I.

Cho 594 Zn(NO3),.6H,0 vao 1 lit nuéc trong thiét phan tng, khudy déu
dén khi tan hét, cho tir tir dung dich 4,05 NH;OH 2M vao thiét bi phan ting chira
dung dich Zn(NOs),, khudy lién tuc dén khi pH 10 thi dung lai, loc két tha va
rira bang nudc sach dé thu két tia Zn(OH),. Hoa tan két tia Zn(OH), trong dung
dich chira 160g axit glutamic ¢ nhiét do 1a 80°C trong 2 gid. Khi két tila tan
hoan toan thu duoc phirc chit kém — glutamat, dé ngudi va dinh murc thanh 1 lit
dung dich phirc ddng — glutamat c6 nong do 120 g/l.

Ché tao phirc chat molypden tactrat nhu sau: Cho tir tir dung dich 90 ml
axit tactrat 4M vao dung dich chira 140g mudi (NH4)Mo702, khudy déu va dun
néng & nhiét do 90°C, khudy lién tuc trong 4 gid, dé nguodi dung dich phirc chat.
Sau 48 gid phtrc chat molypden tactrat tach ra loc va rira béng con tuyét dbi dé
thu phtrc chét. Phirc chit molypden tactrat tiép tuc dugc hoa tan trong nuéc thu
duoc dung dich phuc chét c6 ndng do 80g/1.

Cudi cung 14 tao phan boén hitu co vi lugng chita cac nguyén t6 Cu, Zn,
Mo bang cach phéi tron dung dich phic chat ddng — glutamat, kém — glutamat,
molypden tactrat. Tu dung dich phutc ddng glutamat véi ham luong dong
120g/1it, phitc kém glutamat v4i ham luong kém 120g/lit, phirc molypden
tactrat véi ham luong molypden 1a 80g/lit. Ty 1€ cdc nguyén t trong 1 lit dung
dich phén bon hitu co vi lugng 1a 40% phuc dong glutamat, 40% phirc kém va
20% phttc molypden tactrat. Tuong mg v6i 333,33 ml dung dich phuc dong
glutamat, 333,33 ml va 250 ml dung dich phirc molypden tactrat dugc khqu
tron déu va dinh mirc thanh 1 lit.

Vi du 2: Sir dung phan bén vi lwgng hiru co
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Phan bén hitu co vi lwong thu duge ¢ vi du 1 dugce Gng dung tai Béc
Giang trén cdy dua chudt qua hai nim 4 vu. Dién tich dit trong 360 m? chia 5
ludng thir nghiém, trong d6 4 ludng thir nghiém phan bén hitu co vi lugng va 1
1u6ng ddi ching va thudc bao vé thuc vat theo hudng din ctia nha san xuét hat
gidng. Phan bén duoc pha véi ty 18 thich hop theo timg thoi diém kich thich sinh
truong va phun trén l4.

Béang 1: Thoi gian va lidu luong phan bén hiru co vi lugng

S6 lan Liéu lugng phan bén hitu co
Thoi gian phun

phun vi lugng /nude; (ml/ml)

Lan 1 Sau khi dua chudt trong duogc 1 tun 1/1000

Lan 2 Sau khi dua chudt trong dugc 3 tudn 1/1000

Lan 3 Sau khi dua chudt tréng duoc 5 tuan 1/1600

Lan 4 Sau khi dua chudt trong duoc 7 tudn 1/1600

Ham luong phan bon hitu co vi lugng dugc st dung 20 ml pha trong 20 lit
nude, phun cho dién tich 360 m2 Tdong s6 1an bon phéan hitu co vi lugng trén 4
lubng thi nghiém trong sudt qué trinh phat trién va sinh trudng cia ciy dua
chu6t 13 4 14n. Mau d6i chtimg duoc cham séc binh thudng theo huéng dan cia
nha san xuét hat giéng va thudc bao vé thuc vat. Két qua thir nghiém kha ning
kich thich sinh truéng va ning suat cdy dua chudt ciia phan hitu co vi lugng
dugc duara & bang 2.

Bang 2. Cac chi sb ctia cdy dua chudt khi phun phan bén hitu co vi lugng

. . Ty lé Ty e Tyle Tyle
Chi s6 boi ching
1/1600 1/1600 1/1000 1/1000
Thoi gian gieo
05/06/2020
hat
Thoi gian 1én
. 12/06/2020
ludng
Thoi gian thu| 30/07/2020 | 16/07/2020 | 15/07/2020 |12/07/2020{12/07/2020
hoach (ngay) 38 33 33 30 30
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Két thuc thu

hoach (ngay)

28/08/2020
76

28/8/2020
73

25/08/2020
73

22/08/2020
71

21/08/2020
71

Thoi gian sinh
truéng so sanh
vGi ddi ching

(ngay)

S6 quéd/cay

(qud)

13

15

16

17

17

Chiéu dai qua

(cm)

16 —18

17-19

17-19

18 -20

18-20

Trong  lugng
trung binh qui

(gam)

110 -115

115-118

115-118

119 -121

119 -121

Nang suat

(tan/ha)

50

58,4

58.5

61,5

62

\Ndng sudt so
sanh  voi  doi

chung (%)

+16,8

+17

+23

+24

Mau sac la

Xanh dam, co

14 vang

Xanh dam

Xanh dam

Xanh dam

Xanh dam

Nam

co

Vang, dém 14

co

Két qua thir nghiém cho thiy ludng ddi ching dugc trong theo huéng dan
clia nha san xuét hat gidng cho céac chi tiéu ning suat dat 50 tan/ha. Qua ¢ kich
thude khoan tir 16 dén 18 cm, trong luong qua trung binh khodng 110 dén 115
gam, thoi gian sinh trudng khoang 76 ngay. Cac s6 liéu gan nhu twong duwong
v6i théng sb ctia nha san suat hat gidng. Trong khi vé6i lubng dugce phun phan
bon hiru co vi lugng, nang suit qua thu dugce ting lan luot 16,8%, 17%, 23% va
24% tuwong Gng v6i cac lidu luong phan bon. Chiéu dai trung binh qua va trong

lugng trung binh qua cling tang tur 10 dén 15% so sanh v6i ludng dbi chimg.
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Qua c6 kich thuéc dong déu, ma qua dep va rat it qua loai 2. Thoi gian sinh
truéng va thu hoach cta cdy giam xubng rd rét, ngan nhat véi ludng st dung
phéan bén hitu co vi lugng vai ty 1€ 1/1000 1a 71 ngay va ty 1€ 1/1600 1a 73 ngay
giam khoang 10 %. Hon thé nita, véi céc ludng bén phan hitu co vi lugng Cu,
Zn, Mo cho thdi gian thu hoach sém hon nhiéu so véi ludng dbi ching chi
khoang 30 dén 33 ngay sau 1én ludng, sém hon dén 5 dén 8 ngay. Tir d6 kéo dai
thoi gian thue thu tir 38 ngay (ddi chimg) 1én dén 41 ngay. Hon nita khi quan sét
bang cam quan sau khi thir nghiém phan bon hitu co vi lugng trén ciy dua chudt
cho thdy: cac ludng dua chudt duge phun phan bon hitu co vi lugng 14 xanh

dam, thiy 14 day hon khong thiy hién trong nim va vang dom 14.
Hiéu qua dat dwgc ciia sang ché

Theo sang ché gia thanh san pham cho 1 lit phan bén hitu co vi lugng
chira Cu, Zn, Mo néu trén la khoang 98.000d, st dung cho 1ha cay trong. Khi sir
dung phén bon hitu co vi luong da tiét kiém duoc chi phi thubc trir su, ning
suét cdy tréng tang tu 10 dén 20%. Dic biét, phan bon c6 kha ning chéng nam,

khéang khuén t6t.
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YEU CAU BAO HO
1. Phuong phép san xuét phan bén hitu co vi lugng chtta Cu, Zn, Mo bao gém
cac budc:

(i) tao ra phirc chét dong glutamat c6 ndng do 60 dén 120 g/L bang cach
hoa tan dong hydroxit vao axit glutamic theo ti 16 mol Cu/axit glutamic 1a 1/2;

(ii) tao ra phirc chat kém glutamat c¢6 ndng d6 60 dén 120 g/L bang cach
hoa tan ké&m hydroxit vao axit glutamic theo ti 1€ mol Zn/axit glutamic 1a 1/2;

(iii) tao ra phirc chat molypden tactrat c6 ndng do 40 - 80g/L;

(1v) phéi tron dung dich phuc chét cua nguyén td Cu, Zn, Mo thu dugc &
budce (i), (ii) va (i) theo ty 1& nhu sau: phic ddng glutamat chiém 40% khi
luong, phitc kém glutamat chiém 40% khdi lugng va phitc molypden tactrat
chiém 20% khéi lugng dé thu duge phan boén hitu co vi lugng chita cac nguyén
t6 Cu, Zn, Mo.

2. Phuong phép theo diém 1, trong d6 phuc chat molypden tactrat dugc tao ra
bang cach bd sung mudi (NH4)Mo;0,4 vao dung dich axit tactrat, dun néng va
khudy déu dén khi tan hoan toan, sau' d6 dé ngudi dung dich dé két tia dan
molypden tactrat, tach loc va rua béng cdn tuyét ddi dé thu phirc chat molypden
tactrat dang ran, va ngay sau d6 hoa tan vao nuéc dé thu duoc dung dich phirc

chét c6 ndng d6 40 - 80g/L.
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