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NGHIEN CUU TONG HQP PHAN BON URE NHA CHAM VOI VO BQC
POLYME VA PHU GIA CO NGUON GOC THIEN NHIEN

TOM TAT

Tran Quéc Toan", Bui Thanh Giang, Vii Thi Hién

Truong Pai hoc Su Pham — DH Thai Nguyén

Mot loai phan bén ure nha cham da dugc tong hop bang cach phi polyurethan 1én bé mat vién
phan ure. Vién phan ure di dugc tong hop tir ure thong thuong, bentonit va tinh bot. Sap parafin
d6ng vai tro 1a chat phu gia trong qué trinh tao vo boc polyurethan. Cau tric va dic tinh nha chat
dinh dudng ciia 16p vo duge nghién ctru boi FTIR, SEM va TGA. Pic tinh nha chat dinh dudng
clia san pham trong modi truong nude da duge nghién ciru dé so sanh véi tiéu chuan cia iy ban
chuén hoéa Chau Au. Mau phén ure nha cham ¢ ti 1¢ khdi lugng ure: bentonit: tinh bot twong tmg
la 90:7,5:2,5, d6 day 16p vo polyurethan khoang 24,8-31,5um, nha 82,86% N sau 21 ngay trong
nude (& 25°C). Sap parafin dong vai trd quan trong trong viéc 1am giam qua trinh xAm nhap cta

nudce qua 16p phu polyurethan.

Tur khéa: phan bon, ure, nha chdm, polyurethan, tinh bét, bentonit

MO DAU

Hién nay, hi€u qua st dung phan bon hoa hoc
& Viét Nam va cac nudc trén thé gioi 1a rat
thip (chi khoang 30-50% lwong phan bon bon
dugc cay trong hap thu) nén gy ra nhitng anh
huéng tiéu cuc dén moéi trudng va stc khoe
con ngudi [1]. Yéu ciu birc thiét dit ra cho
cac nha khoa hoc 1a phai ap dung cong nghé
moi vao linh vic san xuat phan bon [2]. Mot
trong nhitng huéng quan trong nhit, c6 nhiéu
trién vong 1 nghién ctru va phat trién k¥ thuat
nha cham. K¥ thudt nha cham tao ra cac loai
phan bon c6 kha nang tiang cuong sy phéat
trién cta cay khi cac chét dinh dudng dwoc
dua vao nén polyme hoic boc trong vo
polyme. Sau dé, chat dinh dudng dugc nha
dan cho cay hip thy, do d6 tranh duoc hién
tuong rira troi phan bon, tiét kiém sirc lao
dong va chi phi san xuét ciing nhu giam thiéu
nguy co 6 nhiém moi trudng [5].

Trong cac loai phan bén nha cham thi phan
bén nha cham co6 kiém soat, boc polyme duoc
nghién ciru, tng dung nhiéu nhat, boi day 1a
loai dugc coi 14 wu viét nhat vé mit ki thuét
do n6 ¢6 kha ning kiém soat tudi tho cua san
pham, m6 hinh nha chit dinh dudng phu hop
v6i chu ki sinh truong ciia cdy trong va khong
bi anh hudng bai tinh chat cua dat,...[8]. Cac
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loai phan bon nay thuong dugc tong hop bang
cach boc hat phan bon (161) béng cac vat liéu
khac nhau (16p v6) nham lam giam téc d6 hoa
tan chat dinh dudng. L3i phan bon, ngoai cac
loai phan dé tan (ure, KCl....) con c6 khoang
sét tu nhién (bentonit, zeolit...) duoc dua vao
véi vai tro phu gia, chét mang, cé tinh déo,
dinh, d& dang cho qué trinh tao vién. Nho ciu
trac 16p véi dién tich bé mit va dung luong
trao doi cation 16n, khoang sét tu nhién nay
cling giup cai thién kha ning giit nude va chat
dinh dudng cua dat. Trong qua trinh tao 15i
phan bon, dé ting tinh két dinh cua cac chat
trong hdn hop c6 thé sir dung thém chat két
dinh, gitip cac hat nhé dé dang bam dinh
thanh cac hat c6 kich thudc 16n hon. Dudi tac
dung cuia luc co hoc trong qua trinh vé vién sé
tao cho hat co do bén phu hop, tranh viéc bi
ri qua nhanh khi tiép xac véi nudc, anh
huong t6i kha nang phong thich chat dinh
dudng. Cac vat li€u tao vo boc thuong dugc
ap dung 1a luu huynh, polyme tong hop va
polyme tu nhién [9].

Trong nghién curu nay, mot loai phan bon ure
nha cham duoc téng hop véi vat liéu tao vo
boc 1a polyurethan, ddy polyme bén v6i nudc
va dung méi, chiu mai mon cao, bam dinh tdt
va ddc bi¢t co kha nang phan huy sinh hoc,
diéu khién chat dinh dudng theo chu ki sinh
truong clia cay trong [6]. Qua trinh tong hop
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phan bon di st dung bentonit 1am chat mang,
tinh bot 1am chét két dinh, day 1a nhimg phu
gia ¢6 ngudn gdc thién nhién, than thién voi
mai trudng va sin co ¢ Viét Nam. Cau tric va
dic tinh nha chat dinh dudng cta 16p vo dugc
nghién ctru boi FTIR, SEM va TGA. Anh
huong cua sap parafin (tdc nhan lam giam
khuyet tat lop vo) dén toc do nha cham ure
cling dugc khao sat.

PHUONG PHAP THI NGHIEM

Héa chit, nguyén li¢u

- Bentonit Binh Thuan c¢6 ham lugng
Montmorillonit> 90%, kich thudc hat ~20 pm.

- Phan ure cua Cong ty phan dam va hoa chét
Ha Bac (ham luong N > 46%) dang hat duoc
nghién tdi kich thudc trung binh 20 pm.

- Polyurethan (PU) loai dong ran am, c6 ham
luong chat ran 33,4%, la san pham thuong
mai cua Thai Lan.

- Sap parafin ciia Trung Qudc c6 diém chay
58 - 60°C.

- Tinh bot sin duoc san xut boi lang nghé & Ha
Tay (ham luwong tinh bt >85%, d6 am ~14%).
Cac phwong phép phan tich

- Pho FTIR cla vat liéu vo duge ghi trén
quang phd k& hdng ngoai Shimadzu IR
prestige 21 trong khoang sb song 4000-
500cm™ bang k¥ thuat ép vién voi KBr.

- Hinh thai hoc bé mit va mat cit cia hat
phan nha cham dugc quan sat trén kinh hién
vi dién tir quét JEOL 6390. Mau dugc chuan
bi bang cach: cat d6i vién phan roi cho vao
coc nudc cat dé loai bo phan 161, 16p vo dugce
lam sach bang nudc cat va say kho & 35°C

- Phéan tich nhiét trong lugng (TGA) cua vat
liéu v dugc thuc hién trén thiét bi trong khi
quyén Argon tir nhiét d6 phong dén 700°C.

- B rad dugc do trén may do do ra ERWEKA
DT 60.

- Ham luong N duoc xac dinh bang phwong
phap Kjeldhal trén may Velp UDK139.

Téng hgp phan bén ure nha chim

Hat ure cling voi chat mang bentonit va mot
lwong nhét dinh dung dich chét két dinh (tinh
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bot san dugc tron véi nude 4m & 60° C) duoc
can riéng va tron déu voi ti 18 khéi lugng:
90% ure, 0-5% tinh bot, con lai 1a bentonit.
Hon hop sau d6 duoc dun thanh soi va cit
thanh vién hinh tru c6 dudong kinh trung binh
3mm, dai Smm. Cac vién hinh tru nay duogc
vo thanh vién tron c6 duong kinh trung binh
3-4mm trén thiét bi vo vién thude sau d6 lam
kho trong khong khi trong 48 gid. Ldi phan
bon dang vién tron dugc dua vao thiét bi
trong quay thi nghiém tu ché tao va gia nhiét
dén 50-70°C. Phun 50gam dung dich PU 5%
déu 1én bé mat 100gam 15i phan bon trong
trong quay va dé déng rin trong 30 phit, san
phém sau d6 dugc lam ngudi xuéng nhiét do
phong va bao quan trong binh hut 4m [3].
Khio st toc d9 hoa tan ciia vién phan nha chim
Tbc do hoa tan (hay do rd) ctia vién phan nha
cham trong nudc dugc xac dinh bﬁng cach
cho mét luong xac dinh phan bén vao dung
cu gié quay nhung trong 900 ml nuée & 25°C,
quay voi toc do khong ddi 100 vong/phiit.
Sau 30 phut, tién hanh loc, séy va xac dinh
phan traim khéi lwong phan bén bi rd va
khuéch tan ra khoi gié quay [3].

Khio sat anh hwong cia siap parafin dén
16p vé polyurethan

Trong qua trinh ché tao 16p vo boc cho phan
bon trong trong quay di xay ra qua trinh ma
sat, va cham gilra cac vién phan, giita cac vién
phéan véi thiét bi nén bé mat 16p vo co thé xuat
hién cac vét nut, 16 hong. Dé khic phuc diéu
nay chiing t6i sir dung sap parafin dé boi tron,
giam ma sat, tram vao cac vét nirt va 15 hong.
Anh huong cua sap parafin dén qua trinh tao
v6 boc duoc tién hanh nhu sau: dung dich tao
v6 boc bao gém polyurethan mot thanh phan
chua 0; 5; 7; 10% khoi luong sap parafin
trong dung méi butylaxetat dugc phun déu lén
bé mat hat phan bon ure trong tréng quay va
dé déng ran trong 30 phut. Sau khi phun mot
leong nhét dinh dung dich PU 5%, san phém
duoc 1am ngudi xubng nhiét 4o phong va bao
quan trong binh hiit am. Anh hudng cia sap
parafin dén qua trinh tao vo boc dugc danh
gi4 bang kinh hién vi dién tir quét anh (SEM).
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Dic tinh nha nito ciia sin pham trong nréc
Cho 10 gam phén ure nha chdm vao chai nhua
day kin chira 200 ml nudc cat. Sau nhiing
khoang thoi gian xac dinh (1, 3, 5, 7, 10, 14, 28
ngdy), dung dich dugc 1ay hét ra dé xac dinh
ham lugng nito va thay 200 ml nudc cat méi
vao chai. Ham lugng nito trong dung dich
dugc xac dinh bang phuong phap Kjeldhal.

TAt ca cac miu déu duoc thuc hién lap lai 3
lan, gia tri trung binh dugc coi la ham lugng
N ctia mbi mau. Thoi gian nha N ctia phan
nha cham duoc coi la thoi gian ma qua trinh
nha tich lily dat t6i 80% tong lugng N.

KET QUA VA THAO LUAN

Anh huéng ciia ham lwgng tinh bot dén do
bén 16i phan bon

Két qua xac dinh d6 ra 16i phan bon dugc thé
hién & hinh 1.
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Hinh 1. Anh hwéng ciia ham leong tinh bét dén dg
rd 16i phan bén ure
Két qua hinh 1 cho thdy, khi ting khdi luong
tinh bot tir 0- 2,5%, kha niang két dinh giita
phan bon va chit mang ting din dén khdi
lwong bi rd giam (tir 48,3% dén 17,5%). Tuy
nhién, khi ham lugng tinh b6t >2,5%, thi gia
tri d6 ra cuia vién phan giam (khdi lugng bi ra
tang 1én). Piéu nay co thé giai thich 1a khi
tang ham lugng tinh bt (ham luong bentonit
giam) da lam cho d¢ nhét ciia dung dich tang,
lam giam kha nang phan tan ctia cac hat phan
bon va chat mang dan dén giam kha nang két
dinh ctia hdn hop va do bén cta vién phan.
Ngoai ra, khi ham luong tinh bot cao, trong
phan tir tinh bot c6 chira nhiéu nhém chirc ra
nuée hidroxyl (-OH) chua duoc lién két, cac
nhém chire nay 1a cu ndi cho nudc khuéch tan
t6t vao trong cau tric 18i phan va lam giam do

bén 15i phan [4]. Nhu vay, 16i phan bén chira:
90% ure; 7,5% bentonit VE‘} 2,5% tinh bot duoc
chon cho cac nghién ctu tiép theo.

Cac dac trung vt liéu cia l6p vé phan bon
Phé hong ngoai (FTIR)

Phé FTIR ciia 16p vo PU duoc trinh bay trén
hinh 2.
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Hinh 2. Phé FTIR ciia I6p vé PU
Két qua hinh 2 cho thiy phd FTIR cua vat
lidu vo dugc dic trung chu yéu boi cac dai
phd sau: dai phd rong ¢ 3305,99cm™ dic
trung cho dao dong kéo cua lién két N-H
trong nhom isoxyanat; cac dai phd trong
khoang 2852,72 dén 2964,59 cm™ duoc gan
cho dao dong kéo cuia lién két C-H trong céc
nhom metyl va metylen; dai phd o
1516,05cm™ dic trung cho dao dong kéo cua
c4c nhoém amit bac 2 Sy VA vey; dai phd &
1726,29cm™ dic trung cho dao dong kéo cua
C=0 trong nhom urethan; cac dai pho tai vi
tri 1220,94 va 1047,35cm™ twong tmg véi dao
dong kéo cua C-O trong nhém N-CO-O cua
isoxyanat [7].

Phdan tich nhiét trong lwong (TGA)

Gian d6 phan tich nhiét TGA cua 16p vo PU
dugc trinh bay trén hinh 3.

Peak 260,68 °C
Feskazasicc  FeskiEITIC

Hinh 3. Gidn d6 TGA ciia Iép vé PU
143
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Két qua ¢ hinh 3 cho thdy ring 16p phit PU bj phan huly trong khoang nhiét d tir trén 100°C dén
600°C véi ton hao trong lwong tong sb 14 84,91%. Tuy nhién, ngoai cac pic phan hiy khong 15
nét & 396,81°C, 563,73°C va 660,68°C (c6 thé 1a qua trinh phan huy ciia phan PU khau mach), chi
xudt hién mot pic phan hay 13 rét & 325,03°C. Két qua nay phu hop véi cac tai liéu di cong bd vé
d6 bén nhiét cia cac polyurethan thong thuong, 16p vo boc polyurethan bén nhiét & didu kién

thuong [7].

Anh huéng ciia sap parafin dén 16p vé polyurethan

Anh SEM ciia cac miu phan bon ure boc polyurethan dugc trinh bay trén hinh 4.

B 3
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Hinh 4. Anh SEM ciia I6p vé PU

Quan sat hinh 4 thay rang khi khéng co
parafin, c6 nhiéu 15 hong va vét niit xuét hién
trén bé mit 16p phua polyurethan (hinh 4a), do
d6 nudc co thé xam nhdp vao bén trong 16i
phan bon nhanh hon qua céac 16 hong va vét
nut nay. Hinh 4b; 4c va 4d cho thiy 16p vo
PU hoan thién sau khi bd sung 5%; 7% va
10% parafin so véi khdi lwong 16p phir dugc
tao thanh trén bé mat 15i phan bon bon véi
cAu tric chic, dic, khong con quan sat théy
khuyét tat. Céu trac chic, dac nay la rao chin
ngin cac phan tir nuc tham vao ure, dan dén
qua trinh nha chdm. Tuy nhién khi cic chat
boi tron dd tram hét cac 16 hong va cac vét
nut thi lugng parafin du thira sé bam trén bé
mat 16p phu gdy ma sat (hinh 4c; 4d), ngoai ra
chiung con chiém 1 khoang khong gian xéac
dinh trong hon hop 1am giam mat d¢ lién Kkét
ngang trong 16p mang PU. Vi vay, ham luong
parafin 5% trong 16p phu PU la téi wu cho
qué trinh tao 16p phu cua phan bon. Két qua
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nghién ctu nay phu hop véi nghién cuu cua
cac tac gia [7].

Hinh 4e va 4f cho thiy d6 day 16p vo PU hinh
thanh trén bé mat 161 phan ure 1a 24,8-31,5um.
Pac tinh nha nito cia phan ure boc PU
trong nudéc
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Thei gian (ngay)

Hinh 5. Bgc tinh nha N cuia cdc mau phan ure
nhd chdm trong nuéc

Két qua khao sat kha ning nha cham trong
nude cua san phiam (phan ure boc PU chita
5% parafin —CUF) va phan ure boc PU
khong chura parafin (CU) c6 cung d6 day
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trung binh 16p vo theo thoi gian dugc trinh
bay ¢ hinh 5.

Két qua trén hinh 5 cho thdy mau phan ure
boc PU c6 bd sung 5% parafin (so voi khéi
luong 16p phu) nha 82,86% N sau 21 ngay,
tbc do nha dinh dudng thdp hon hin miu
phan ure boc PU khoéng c6 parafin (nha
80,76% N sau 7 ngay). Két qua nay mot 1an
nita khang dinh vai trd quan trong ctia sap
parafin trong qua trinh tao vo boc, ngan nudc
thim vao 16p vo PU [7].

Nhu vay mau phan ure ché tao dwoc thoa man
yéu cau cia phan nha cham do Uy ban chuan
hoa chau Au dé xuat [8].

KET LUAN

Phan bon ure nha chim v&61 vo boc
poyurethan di duoc nghién ctru téng hop. Ti
1¢ khéi luong cta ure va cic chat phu gia
bentonit va tinh bot 1a 90: 7,5: 2,5 da duoc lua
chon dé ché tao 18i phan, giup két dinh cac
hat ure nho thanh hat c6 kich thudc 16n hon
v6i d6 bén phu hop.

L6p vo PU c6 chidu day khoang 24,8-31,5um
duoc tao thanh trén bé mat 15 phéan bon ure.
L6p vo nay co do bén nhiét kha cao, phi hop
vdi cac polyurethan thong thuong. Khi cd mat
5% parafin, bé mit 16p vo tré nén hoan thién
nho giam thiéu dugc cac khuyét tat anh
huéng toi quéa trinh nha chim phan bén. O
25°C, mau phan (chira 5% parafin) nha
khoang 82,86% N sau 21 ngay trong nudc.
Két qua nghién ctru nay 14 co so dé thiét ké
cac loai phan bon nha cham boc polyme than
thién v6i moi truomng, phu hgp véi chu ki sinh
truong cua cdy trong va khi hau Viét Nam
nhiam ting cudng hiéu qua sir dung phan bon
cling nhu giam thiéu 6 nhiém moi truong.

Loi cam on: Cdc tdac gid xin chan thanh cam
on truong Pai hoc Suw Pham - Dai hoc Thai
Nguyén da hé tro kinh phi cho nghién ciiu
nay théng qua dé tai PH2015-TN04-08
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SUMMARY
PREPARATION AND CHARERIZATION OF SLOW — RELEASE FERTILIZER
WITHIN POLYMER COVER LAYER AND ADDITIVES ORIGINATING NATURE

Tran Quoc Toan", Bui Thanh Giang, Vu Thi Hien
University of Education — TNU

A slow- release urea fertilizer was prepared by coating polyurethane onto urea granular fertilizer.
Granular ureas have been synthesized from conventional urea, bentonite and starch. Paraffine wax
played as an additives role during formation of polyurethane skin layers. The structure and nutrient
release characteristics of the polyurethane skin layers were investigated by FTIR, SEM and TGA.
Its nutrient release characteristics in water were studied to compare with the European
Standardization Committee (CEN) Task Force on slow-release fertilizers. The sample with ratio of
mass of ure: Bentonite: starch is 90: 7.5: 2.5, thickness of polyurethane cover layer is about 24.8-
31.5um, release 82.86% N after 21 days in water (at 25°C). Paraffine wax played an important role
in inhibiting water to penetrate into the polyurethane skin layer.

Keywords: fertilizer, urea, slow-release, polyurethane, starch, bentonite
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