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SUMMARY

SYNTHESIS AND PROPERTIES OF SLOW RELEASED URE FERTILIZER BASED
ON POLYVINYL ALCOL AND BENTONITE

This study is to investigate a new generation of environmentally friendly fertilizer using biodegradable

binder and urea as the main nitrogen source. Slow-release urea fertilizer based on polyvinyl alcol and

clay bentonit was prepared and characterized. The analysis of IR, XRD, EDX showed that the present

of polyvinyl alcol and bentonit stabilized the structure of it, made the N of ure release slowly that led to

the leakage of fertilizer decrease. The results revealed that the sample with ratio of mass of

urea:bentonite:polyvinyl alcol is 90:10:3, in water the release of N is 65,20% in 12 hours and in soil

the release of N is 80,62% in 35 days (at 25°C).
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1. GIOI THIEU

Trong san xuat néng nghiép, phan bon dong
vai tro thiét yéu trong viéc dam bao ngudn
cung cép lwong thuc, thyc phim trén toan thé
giéi. Dy tinh dén nam 2020, hon 70% san
lwong ngii coe s& phai phy thude vao phan bon.
Hién nay, khoang 51% phén bon st dung trong
néng nghiép chura nito, trong d6 ure dugc su
dung nhiéu nhat dé cung cép nito cho cay trong
do ham lugng nito cua nd cao (khoang 46%).
Tuy nhién, hiéu qua sir dung phan ure 1a rat
thap (dat 30-50%), phan con lai bi that thoat ra
moi truong lam giam hiéu qua st dung phan
bon, giy 6 nhidm méi trudong, anh hudng dén
sitc khoé con ngudi..[l]. Vi vdy, vin dé
nghién ciru ché tao phan bon nha chim dang
thu hat sy quan tim cta nhiéu nha khoa hoc
boi day la loai phan c6 kha nang tdng cudng sy
phat trién cua cdy khi cac chit dinh dudng
duoc boc trong vo polyme hay tao lién két voi
cac chit khac, sau d6 chit dinh dudng duogc
nha dan cho cdy hip thu nén tranh dwoc hién
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tuong rira tréi phéan bon, tiét kiém suc lao dong
va chi phi san xuét ciing nhu giam thiéu nguy
co 6 nhiém méi truong [2].

ba c6 nhiing nghién ctu st dung khoang sét
hay két hop polyme hiru co va khoang sét dé
lam cham qua trinh nha nito ra méi trudng cia
phan bon, ning cao hiéu suit sir dung phan bon
[3-8]. Tuy nhién, viéc nghién cuu st dung
polyvinyl ancol va khoang sét bentonit dé lam
phu gia cho phan bén nha cham chua dugc
quan tam nhiéu, dic biét 1a & Viét Nam. Trong
bai bdo nay chung t6i thong bao két qua téng
hop va nghién ciru tinh chat phan bon ure nha
cham trén co s¢ polyvinyl ancol va bentonit.
Polyvinyl ancol 1a polyme wa nudc co kha
ning két dinh tot va phan huy sinh hoc [1].
Bentonit 1a loai khoang sét ty nhién, thudc
nhém smectit c6 thanh phin chinh 14
montmorillonit (v&i cong thic tong quat 1a
AlSi4010(OH)y), 6 trit lugng 16n ¢ Viét Nam,
da duoc khai thac va mg dung trong nhiéu linh



vuc nhu xay dung, xr li méi truong, phu gia
trong san xudt thire dn chan nudi...[8].

2. THU'C NGHIEM

2.1. Héa chit, nguyén liéu

- Khoang sét Bentonit (B) Tuy Phong-Binh
Thuén, ham luong montmorillonit tir 49-51%,
kich thudc hat < 20 um, d6 4am < 5%.

- Polyvinyl ancol (PVA) dang hat mau tring
cua Singapo, nhiét d6 néng chay 150°- 180°,
khdi lwong phan tir trung binh 40.000g/mol, d6
thuy phan 86%.

- Phan Ure (NH,),CO (U), ctia Cong ty phan
dam va hoa chat Ha Bic - Viét Nam (ham
lugng N > 46%), dang hat dugc nghién téi kich
thudc trung binh 20 pm.

- it dugc lay tai B4 Xuyén, Song Cong, Thai
Nguyén (pHkci: 6,55, CEC: 20,68 meq/100g,
OM: 4,45%) duoc lam sach, phoi kho trong
khong khi, sang iy cac hat co kich thudc <2
mm.

2.2. Téng hop phan bén ure nha chim

Céc hat ure cing v6i chit mang bentonit duoc
can riéng va tron déu theo ti 1é khéi luwong
ure:bentonit 1a 90:10. Dung dich polyvinyl
ancol (PVA) duoc chuan bi bang cach hoa tan
hoan toan trong nudc véi néng do xac dinh
(1,0; 2,0; 3,0; 4,0; 5,0%) duoc thém vao hon
hop bentonit va ure, sau do tién hanh tron déu.
Hon hop sau d6 dwoc dun thanh soi va cit
thanh vién hinh tru c6 duong kinh trung binh 3
mm, dai 5 mm. Céac vién hinh try ndy dugc vo
thanh vién c6 duong kinh trung binh 3 mm trén
thiét bi vo vién thuéc dang chao nghiéng, sau
d6 tién hanh 1am kho san pham trong ti sdy &
80°C dén khéi lwong khong ddi. Cac mu san
pham dugc bao quan trong tai nilon trude khi
tién hanh cac nghién ciru tiép [5].

2.3. Cac phuwong phap phéan tich

Phé hdng ngoai dwoc ghi trén may quang phd
hong ngoai Fourier FTIR IMPACT Nicolet
410 trong ving 400-4000cm™' bang k¥ thuat
ép vién voi KBr.

Gian dd nhidu xa tia X dwoc ghi trén thiét bi
nhidu xa Ronghen D8 Advanced Brucker , 6ng
phong tia CuKa véi cudong d6 phong 0,01A,
g6c quét 20 tir 0,5-20%, U =40 kV, I = 40mA.
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Phd tan xa nang lugng EDX dugc do trén thiét
bi Jeol 6490 JED

Ham luong N duoc xic dinh bang phuong
phéap Kjeldhal trén may Velp UDK139.
Phuong phap thir do 1 (tc do hoa tan) cua
vién phan bon nha cham: vién phan dugc cho
vao dung cu gio quay nhing trong 900ml nudc
cit & 25°C, quay véi toc do khong ddi 100
vong/phut trong 30 phut. B ra dugc xac dinh
1a % khdi lwong vién phan bi rd va khuéch tan
hét ra khoi gi6. Bo ra duoc do trén may do do
rda ERWEKA DT 60.

2.4. Dic tinh nha nito ciia sin phim

a. Trong nuoc

Cho 10 gam phan ure nha chdm vao chai nhya
day kin chira 200 ml nudc cit. Sau nhiing
khoang thoi gian xac dinh (2, 4, 6, 8, 10, 12
gi0), dung dich duoc 1éy hét ra dé xac dinh
ham lugng nito va thay 200 ml nuéc cit méi
vao chai. Ham lugng nito trong dung dich
dugc x4c dinh bang phuong phap Kjeldhal.

b. Trong dat

Cho 10 gam phén ure nha cham tron voi 1000
gam dat vao ong PVC c6 duong kinh 80 mm,
dai 30 cm, dudi day ong c6 van xa, dau trén co
nip day, thém 500 ml nudc cit vao trong bng.
Sau mdi khoang thoi gian x4c dinh (1, 2, 3,4, 5,6
tudn), nude trong 6ng PVC duoc hut ra va thay
thé bang 500 ml nudc cat méi. Him luong nito
trong dung dich dugc xac dinh bang phuong
phap Kjeldhal. TAt ca cac miu déu duoc thuc
hién lap lai 3 1an, gi tri trung binh dwoc coi la
ham lugng N cia mdi mau. Thoi gian nha N
cua phan nha cham dugc coi 1a thoi gian ma
qué trinh nha tich lity dat t6i 80% tong lugng
N [2].

3. KET QUA VA THAO LUAN

3.1. Anh huwéng cia ham lwong polyvinyl
ancol dén d bén vién phin bén

Két qua khao sat anh huong cua ham luong
polyvinyl ancol t6i tbc d6 hoa tan (d6 rd) cua
cac mau phan duoc trinh bay & hinh 1.
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Hinh 1. Anh huéng cia ham lwong PVA téi toc
d¢ hoa tan ciia mau phdn bén
(Diéu kién: ti 1¢ khoi lwong ure:bentonit la
90:10, ham lwong PVA tir 1,0-5,0% )
Két qua ¢ hinh 1 cho théy, su c6 mat cua PVA
da lam tang su két dinh cua bentonit v&i ure,
tao thanh vién phan c¢6 cau tric bén ving hon
nén d rd vién phan giam. Khi tding ham lugng
PVA tang tur 0-3% thi d0 ra vién phan giam tu
65,2% dén 41,2%. Piéu nay dugc giai thich la
khi ting ham luong chat két dinh PVA da lam
tang s lién két ngang trong vat lidu, lam ting
d6 bén cua vién phan nén kha ning giir ure
cang tbt. Tuy nhién, khi ham lugng PVA > 3%
thi d6 ra vién phan c6 xu hudng ting lén, do
sau khi di tao s lién két ngang bdo hoa vai
ure va bentonit, phan tir PVA con nhiéu nhom
wa nuéc hidroxyl (<OH) chua lién két nén da
tao ra cau ndi v6i nude giup nude khuéch tan
vao trong cdu trac ciia phan bén, lam giam do
bén ciia phan bon [7-8]. Vi vay, ching t6i chon

diéu kién tdi uu cho viéc tong hop phan bon 1a
ti 18 khéi lugng ure:bentonit:PVA 1a 90:10:3.
3.2. Phd hf”)ng ngoai ciia miu phin bén (IR)
Két qua phan tich phd IR (hinh 2) ciia miu
phan bén (PVA-B-U) cho thay cac dai hip thy
dic trung: 3420 cm! dic trung cho lién két O-
H va N-H; 2816 cm™! dic trung cho lién két C-
H, 1156 cm™ dic trung cho lién két C-O, 1635
em! dic trung cho lién két C=0. Tuy nhién c6
su dich chuyén gia tri cac dai hép thu dac trung
ctia mau phan bén so véi PVA, bentonit, ure
(bang 1), c6 thé do sy hinh thanh lién két hidro
gitta nhom —OH cta PVA véi nhém —OH cua
bentonit va nhoém —NH, cua ure khi ching c6
diéu kién tiép xtic v6i nhau hay su tuong tac
ion ludong cyc CO..M™, H,N..M™ cua
nhém C=0 , -NH, c6 trong ure véi cation M™

c6 trong khoang sét [9-10].
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Hinh 2. Phé IR ciia mau phdn bén (PVA-B-U)

Bdng 1. Tan s6 dao déng ddic trung ciia PVA, Bentonit, ure va san pham

A Téan s dao dong,cm™
Dao dong . .
PVA Bentonit Ure San pham

Vou 3523 3622, 3457 3420
Vi, 3449, 3343 3420
Ve 2922 2816
Voo 1060 1156
Veoo 1670 1635




3.3. Gian dd nhiéu xa tia X ciia sin phim
(XRD)
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Hinh 3. Gidan dé nhiéu xa tia X ciia bentonit (a)
va mau phén bon (b)

Element

0
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(a) Phé EDX ciia bentonit

Két qua phan tich XRD cho thdy, bentonit
Binh Thuén c6 khoang cach co ban 12,855 A &
goc nhiéu xa 20 =6,9° (hinh 3a), sau khi twong
tac voi PVA va ure tao thanh phan bon cé
khoang cach 16p co ban 1a 19,123 A, géc nhiéu
xa 20 = 4,6°. Piéu nay duoc giai thich 1a do co
sy xam nhap cda cac phan tor PVA va ure vao
gitta cac 1op cia khoang sét bentonit lam cho
khoang cach co ban cua ching tang l1én dang
ké.

3.4. Phé tan xa nang luwgng (EDX)

Két qua xac dinh thanh phan nguyén t§ trong
bentonit vA mau phan bén bing phd tan xa
nang lugng (EDX) dugc tinh bay ¢ hinh 4.

. Spectrum 6

Element | Weight %
21.85
5164
2465
0.65
0.20
024
017
0.08
0.35
0.09
0.08

(b) Phé EDX ciia mau phdn bén

Hinh 4. Phé EDX ciia bentonit (a) va mau phén bén (b)

Két qua phan tich EDX cho thdy, bentonit co
thanh phén chinh 1a O, Si, Al, C ngoai ra con
c¢6 mot lugng nho Fe, Ca, N, K, Ba (hinh 4a).
Mau phan bon c6 thanh phan chinh 1a N, O, C
ngoai ra con c¢6 mot lugng nho Si, Al, Fe, Cl,
K (hinh 4b). Trong d6 ham luong N, C & mau
phan bon nha chdm cao hon nhiéu so véi mau
bentonit. Nhu vy, mau phan boén ure nha
cham da dugc tong hop thanh cong tir bentonit,
ure v PAM. Riéng Ba khong thiy xuit hién
pic ddc trung & mau phan bon co thé do ching
¢6 ham luong rat nho nén da gay sai s6 két qua
phén tich.

3.5. Panh gia kha ning nha chim N cia san
phim trong nuwéc

Tién hanh x4c dinh kha ning nha trong nudc
ctia 10 gam cac mau phan: ure, PVA-ure (ti 1&

khéi lwong 3:90), B-ure (ti 1& khdi luong 10:
90), va PVA-B-ure (ti 1¢ khdi luong 3:10:90).
Két qua khao sat kha niang nha cham N cuia cac
mau phan trong nudc theo thoi gian duoc trinh
bay & hinh 5.
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Hinh 5. Panh gia kha nang nha N trong nudc
clia cdc mau phan : ure,
PVA — ure, B-ure va PVA —B-ure



Két qua thu dugc ¢ hinh 5 cho thdy, mau phan
nha cham diéu ché dugc (PVA-B-ure) co toc do
nhd N thip hon hin so v6i miu ure thong
thuong, nha khoang 65,20% N sau 12 gio ngdm
trong nudc. Ure thong thuong tan nhanh trong
nudc (hoa tan hét <1 gi0), voi sy c¢d mdt cla
PVA va bentonit trong hon hop di lam ting
kha nang nha cham N cua ure trong d6 bentonit
1a yéu t6 c6 anh huéng 16n hon PVA (miu B-
ure c6 mot thoi gian nha dai hon mau PVA-
ure). Diéu ndy duoc giai thich 13 bentonit
khong tan trong nudc c6 tic dung lam ting
chiéu dai quang duong xam nhap ciia nudc nén
lam cham qua trinh giai phong chét dinh dudng
con chat két dinh PVA 1a polyme wa nuéc, khi
c6 mit PVA va bentonit da xay ra su tuong tac
giita cac chét trong hon hop, tao thanh céc lién
két ngang ting cudng ciu tric bén vimg cua
vat lidu. Nhimng lién két bén viing nay khong
dé dang bi pha v& boi nuée, PVA va ure di
dugc ¢ dinh béi céc bentonit [6].

3.6. Panh gia kha ning nha chim cia san
phim trong dat
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Hinh 6. Ham heong nha N trong dat ciia phén
bon ure nha cham theo thoi gian

Két qua khao sat kha ning nha chdm cta miu
phan bon ure nha chdm (PVA-B-U) trong dat &
hinh 6 cho thiy, sau 1 tuin ham lugng nito nha
13 33,58 % va tang nhanh & cac tuan tiép theo,
dat 80,32% sau 5 tudn (35 ngay). Nhu viy mau
phan bon ure tong hop duoc da théa man diéu
kién cua phan bon nha cham theo tiéu chuén
cta ty ban chuan héa Chau Au [2].

4. KET LUAN

Phan bén ure nhd chim trén co s& PVA,
bentonit da dugc tong hop va nghién ctru. Su
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c6 mat cia PVA va bentonit da lam tang kha
nang nha chdm N cua ure trong nudc. Phan
bon ure nha cham dugc téng hop vdi ti 16 khdi
lugng PVA: B: ure 1a 3:10:90, nha khoang
65,20% N sau 12 gio ngadm trong nudc va nha
khoang 80,32% sau 35 ngiy ngam trong dat &
nhiét do thuong. Két qua nghién ctru nay 1a co
s& cho cac nghién ciru tiép theo dé hoan thién
cong nghé ché tao tao phan bon nha cham than
thién v6i modi truong, phu hop véi didu kién
Viét Nam tir polyme wa nuéc c6 kha ning két
dinh va ngudn khoang sét ré tién sin c¢6 & trong
nuéc, nham tang cudng hiéu qua sir dung phan
bon ciing nhu giam thiéu 6 nhiém méi truong.
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