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TOM T A T 

Mot loai phin bon ure nhi chim da duoc tSng hgp b^ng each phfl polyurethan len be mit vien 
phan ure, Vien phan ure di dugc t6ng hgp tu ure thong thucmg, bentonit v i tinh bot. Sip parafln 
dong vai tro la-chat ph\i gia trong qui trinh tao vo boc polyurethan. Clu true v i d3c tfnh nhi chat 
dinh du5ng cua lop vo dugc nghiSn ciiu boi FTIR, SEM va TGA. D^c tinh nhi chat dinh duOng 
ciia sin phim trong m6i truing nude da dugc nghiSn ciiu dS so sinh vdi tieu chuin cua uy ban 
chuin hoa Chau Au. Mau phan ure nha cham co ti le khdi lugng ure: bentonif tinh bot tuong ling 
l i 90:7,5:2,5, do day lop v6 polyurethan khoang 24,8-31,5pm, nhi 82,86% N sau 21 ngiy trong 
nude (6 25"C). Sap parafin dong vai tro quan trpng trong viSc lim giam qua trinh xam nhap cua 
nuac qua lop phu polyurethan. 
lis Vhd&:phdn bdn. ure, nhd chgm, polyurethan, tinh bot, bentonit 

M ( 3 D A U 

Hien nay, hieu qua su dung phan bon hoa hoc 

Cf Viet Nam va cac nu6c trSn th i giai la r i t 

thap (chi khoang 30-50% lugng phan bon bon 

dugc cay trong hap thu) nen gSy ra nhiing anh 

huang tieu cue den moi tnrcmg va sue khoe 

con ngutri [1]. Yeu cau bijfc thiet dat ra cho 

cac nha khoa hgc la phai ap dyng cong nghe 

moi vao ITnh vuc san xuat phan bon [2]. Mgt 

trong nhiing hudng quan trgng nhat, co nhieu 

trien vgng la nghien cuu va phat trien ky thuat 

nha cham. Ky thuat nha cham tgo ra cac logi 

phan bon co kha nang tang cuong su phat 

triSn ciia cay khi cac chat dinh du&ng dugc 

dua vao nhn polyme hogc boc trong vo 

polyme. Sau do, ch i t dinh du&ng dugc nha 

dan cho cay h i p thy, do do tranh dugc hien 

tugng nia troi phan bon, tiet kiem siic lao 

dong va chi phi san xuat cung nhu giam thieu 

nguy c a 6 nhiem moi t ruang [5]. 

Trong cac Ioai phan bon nha cham thi phan 

bon nha cham co k i im soat, bgc polyme dugc 

nghien cuu, ung dyng nhieu nhat, bai day la 

loai dugc coi la uu viet nhat ve mat kT thuat 

do no c6 kha nang kiem soat tufli thg cua san 

phim, mo hinh nha chat dinh duSng phu hpp 

v6i chu ki sinh truang ciia cay trong vk khong 

bi anh huang bai tinh chi t ciia dit, . . .[8]. Cac 
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Ioai phan bon nay thucmg dugc tong hgp bang 

each bgc hgt phan bon (loi) bang cac vatMi?u 

khac nhau (Idp vo) nham lam giam toe do hoa 

tan chat dinh du'&ng. Loi phan bon, ngoai cac 

loai phan d l tan (ure, KCl,...) con co khoang 

set tir nhien (bentonit, zeolit...) dugc dua vao 

vai vai tro phu gia, chat mang, co tinh deo, 

dinh, d l dang cho qua trinh tao vien. N h 6 cau 

tnic lap voi dien tich be mat va dung lugng 

trao d6i cation 1cm, khoang set tu nhien nay 

cung giiip cai thien kha nang giS nuac va chat 

dinh du&ng cua di t . Trong qua trinh tao loi 

phan bon, de tang tinh ket dinh ciia cac chat 

trong h6n hgp c6 the su: dyng them chat ki t 

dinh, giiip cac hat nho de dang bam dinh 

thanh cac hat co kich thu6c Idn hon. Dudi tac 

dung cua lyc ca hgc trong qua trinh vS vien se 

tao cho hgt cd dg bin phii hgp, tranh vific bj 

ra qua nhanh khi t i i p xiic vdi nude, anh 

hudng tdi kha nang phdng thich chat dinh 

dudng. Cac vat lieu tao vd bgc thudng dugc 

ap dung ia luu huynh, polyme tong hgp va 

polyme tu nhien [9]. 

Trong nghien ciiu nay, mgt Ioai phan bdn ure 

nha cham dugc tong hgp vdi vat lieu tao vo 

bgc la polyurethan, day polyme b in vdi nude 

va dung mdi, chiu mai mon cao, bam dinh tot 

va dac biet co kha nang phin huy sinh hgc, 

dilu khien chat dinh dudng theo chu ki sinh 

tnrdng cua cay trong [6]. Qua trinh tong hgp 
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phan bdn da sir dyng bentonit lam chat mang, 
tinh bot lam chat kit dinh, day la nhiing phu 
gia cd ngudn gdc thien nhien, than thien vdi 
moi trudng va san cd d Viet Nam. Cau tnic va 
dac tinh nha chit dinh dudng cia Idp vo dugc 
nghien ciru bdi FTIR, SEM va TGA. Anh 
hudng cua sap parafm (tac nhan lam giam 
khuyet tat Idp vo) den toe do nha cham ure 
ciing dugc khao sat. 
PHU'ONG PHAP THI NGHIEM 
Hoa chat, nguyen lieu 

- Bentonit Binh Thuan co ham lugng 
Montmorillonit?" 90%, kich thudc hat ~20 pm. 

- Phan ure cua Cdng fy phan dam va hoa chat 
Ha Bac (ham lugng N > 46%) dang hat dugc 
nghien tdi kich thudc trung binh 20 \im. 

- Polyurethan (PU) Ioai ddng ran am, cd ham 
lugng chat rin 33,4%, la san phim thuong 
mai ciia Thai Lan. 

- Sap parafln ciia Trung Quoc cd diem chay 
58 - 60''C. 

- Tinh bot san dugc san xuat bdi lang nghe d Ha 
Tay (ham lupng tinh bdt >85%, do am ~14%i). 
Cac phyong ph^p phan tich 

- Ph6 FTIR cua vat lieu vd dugc ghi tren 
quang phd ke hdng ngoai Shimadzu IR 
prestige 21 trong khoang so song 4000-
500cm"' bang ky thuat ep vien vdi KBr. 

- Hinh thai hpc be mat va mgt dt cita hat 
phan nha cham dugc quan sat tren kinh hiln 
vi dien tiJ quet JEOL 6390. M3u dupe chuin 
bj bang each: cat doi vien phan rdi cho vao 
COC nude cat de logi bo phan tdi, Idp vd dupe 
lam sgch bang nude cat va say khd d 35^C 

- Phan tich nhiet trpng lugng (TGA) ciia vat 
lieu vd dugc thuc hien tren thiet hi trong khi 
quyen Argon tii nhiet d6 phdng din 700''C. 

- DO ra duac do tren may do do ra ERWEKA 
DT60. 

- Ham lugng N dugc xac djnh bang phuang 
phap Kjeldhal tren may Velp UDK139. 
Tong hop phan bon ure nha cham 

Hat ure ciing vdi chat mang bentonit va mgt 
lupng nhit dinh dung djch chat ket dinh (tinh 

bdt san dugc frdn vdi nude am d 60° C) diroc 
can rieng va trgn deu vdi ti Ie khoi lugng: 
90% ure, 0-5% tinh bdt, cdn Igi la bentoiit 
Hon hop sau dd dugc diin thanh sgi. va c5t 
thanh vien hinh try cd dudng kinh trung binh 
3mm, dai 5mm. Cac vien hinh tru nay dugc 
vo thanh vien tron cd dudng kinh trung binh, 
3-4mm tren thiet bj vo vien thuoc sau do lam 
kho trong khdng khi trong 48 gid. Loi phSffi 
bon dgng vien trdn dugc dua vao thiit b̂ i 
trdng quay thi nghiem tu ch£ tao va gia nhiet 
dSn 50-70''C. Phun SOgam dung djch PU 5% 
deu len be mat lOOgam Idi phan bon trong 
trong quay va de ddng ran trong 30 phut, san 
pham sau do dugc lam ngudi xuong nhiet 6$ 
phdng va bao quan trong binh hut am [3], 
Khao sat toe do boa tan cua vien plian nha chSm 
Toe dp hoa tan (hay dg ra) ciia vien phan nha 
chgm trong nude dugc xac dinh bang each 
cho mpt lugng xac dinh phan bon vao dung 
cy gid quay nhiing trong 900 ml nude d 25 C, 
quay vdi toe dg khdng doi 100 vong/phiit 
Sau 30 phiit, tien hanh Igc, say va xac dinh 
phan tram khdi lupng phan bdn bj ra va 
khuech tan ra khdi gid quay [3]. 
Khao sat anh huong cua sap parafin den 
Idp vd polyurethan 

Trong qua trinh che tao Idp vo boc cho phan 
bdn trong trdng quay da xay ra qua trinh ma 
sat, va chgm giiia cac vien phan, giiia cac vi6n 
phan vdi thiet bj nen bl mat Idp vd cd the xuat 
hien cac vet mit, Id hdng. D I khic phuc dieu 
nay chiing tdi sir dyng sap parafin de boi tron, 
giam ma sat, tram vao cac vit nut va Id hSng. •'' 
Anh hudng ciia sap parafin din qua trinh t?o 
vd bgc dupe tien hanh nhu sau: dung djch t̂ o 
vd bgc bao gdm polyurethan mgt thanh phan 
chiia 0; 5; 7; 10% khdi lugng sap parafln 
trong dung mdi butylaxetat dugc phun d6u len 
be mgt hgt phan bdn ure trong trong quay va 
de ddng ran trong 30 phut. Sau khi phun mgt 
lugng nhat dinh dung djch PU 5%, san pham 
dugc lam ngudi xudng nhiet do phdng va bao 
quan trong binh hut im. Anh hudng ciia sap 
parafin den qua trinh tgo vd bpc dugc danh 
gia bang kinh hiln vi dien tir quet anh (SEM). 
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fiac tinh nha nittf ciia san pham trong nude 

Cho 10 gam phSn ure nha cham vao chai nhua 

day kin chua 200 ml nude cit. Sau nhihig 

khoang thdi gian xac djnh (1 , 3, 5, 7 ,10, 14, 28 

ngay), dung dich dugc l iy h i t ra de xac djnh 

ham lugng nita va thay 200 ml nude ci t mdi 

vao chai. Ham lugng nito trong dung dich 

dugc xac dinh bang phuang phap Kjeldhal. 

Tit ca cac mlu diu dugc thuc hien lap lai 3 

lan, gia tri trung binh dugc coi la ham lugng 

N cua mdi mau. Thdi gian nha N ciia phan 

nha chgm dugc coi la thdi gian ma qua trinh 

nha tich liiy dgt tdi 80%) tdng lugng N . 

KET QUA VA T H A O LUAN 

Anb huomg ciia h a m lugng t inh hot den do 

bea loi p h a n bdn 

Ket qua xac dinh do ra 15i phan bdn dugc th i 
hien d hinh 1. 

Hinh \. Anh hudng cua ham lufrng linh bot din dp 

rd ldi phdn bdn ure 

Ket qua hinh I cho thay, khi tang khdi lugng 

tinh bgt tir 0- 2 ,5%, kha nang ket dinh giiia 

phan bdn va chat mang tang din den khdi 

lugng bj ra giam (tii 48,3%i den 17,5%). Tuy 

nhien, khi ham lugng tinh bdt >2,5%i, thi gia 

tri dp rk cua vien phan giam (khoi lugng bi ra 

tang len). Di lu nay cd the giai thich la khi 

tang ham lupng tinh bot (ham lugmg bentonit 

giam) da lam cho do nhdt ciia dung dich tang, 

lam giam kha nang phan tan ciia cac hgt phan 

bon va chat mang dan den giam kha nang ket 

dinh cua hon hgp va dg ben ciia vien phan. 

Ngoai ra, khi ham lugng tinh bgt cao, trong 

phan tii tinh bgt cd chiia nhieu nhdm chirc ua 

nude hidroxyl ( -0H) chua dupe lien ket, cac 

nhdm chiic nay la cau ndi cho nude khuech tan 

t i t v^o trong cau tnic Idi phan va lam giam dp 

ben loi phSn [4], Nhu vgy, ldi phan bdn chiia: 

90% ure; 7,5% bentonit va 2,5% tinh bgt dugc 

chpn cho cac nghien cihi tiep theo. 

Cac dac t rung vat lieu cua lop vd pban bon 

PhS hSng ngoai (FTIR) 

Phd FTIR cua Idp vo PU dugc trinh bay trSn 

hinh 2. 

Hinh 2. Pho FTIR cua lap vd PU 

K i t qua hinh 2 cho thay phd FTIR cua vat 
lieu vd dugc dgc trung chu yeu bdi cac dai 
phd sau: dai phd rgng d 3305,99cm'' dgc 
trung cho dao dpng keo ciia lien ki t N-H 
trong nhdm isoxyanat; cac dai phd trong 
khoang 2852,72 den 2964,59 cm"' dugc gan 
cho dao ddng keo cua lien ket C-H trong cic 
nhdm metyl va metylen; dai phd d 
1516,05cm"' dac trung cho dao dgng keo ciia 
cac nhdm amit bgc 2 5N-H va VC-N; dai p h i d 
1726,29cm"' dac trung cho dao ddng keo cua 
C = 0 trong nhom urethan; cac dai pho tgi vi 
tri 1220,94 va 1047,35cm"' tuang ung vdi dao 
dgng keo ciia C - 0 trong nhdm N - C O - 0 ciia 
isoxyanat [7]. 

Phdn tich nhiet trgng lirgfng (TGA) 

Gian dd phan tich nhiet TGA ciia Idp vd PU 

dugc trinh bay tren hinh 3. 

Hinh 3. Gidn do TGA cua Idp 
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Kit qua d hinh 3 cho thiy ring Idp phu PU bj phan buy trong khoang nhiet dp tir tren 100''C din 
600^ vdi tdn hao trpng lugng tdng sd la 84,91%. Tuy nhien, ngoai cac pic phan hiiy khong ro 
net d 396,8l''C, 563,73''C va 660,68°C (cd thi la qua trinh phan hiiy ciia phin PU khau mgch), cM' 
xuit hien mot pic phan hiiy ro ret d 325,03°C. Kit qua nay phii hpp vdi cac tai lieu da cong bl-J-
dp bin nhiet ciia cac polyurethan thdng thudng, Idp vd bgc polyurethan ben nhiet d dilu kien 
thudng [7]. 
Anh hudng ciia sap parafin den Idp vd polyurethan 
Anh SEM cua cac mlu phan bon ure boc polyurethan dugc trinh bay tren hinh 4. 

mnh A. Anh SEM ̂  
Quan sat hinh 4 thay rang khi khdng co 
parafin, cd nhieu Id hdng va vet nut xuat hien 
tren be mat Idp phti polyurethan (hinh 4a), do 
do nude cd the xam nhap vao ben trong loi 
phan bdn nhanh han qua cac Id hdng va vet 
mit nay. Hinh 4b; 4c vi 4d cho thay lap vo 
PU hoan thien sau khi bo sung 5%; 7%i va 
10% parafin so vdi khoi lugng Idp phu dugc 
tao thanh tren be mat loi phan bon bdn vdi 
cau tnic chae, dac, khong con quan sat thay 
khuyet tat. Cau true chae, dac nay la rao chin 
ngan cac phan tu nude tham vao ure, dan den 
qua trinh nha cham. Tuy nhien khi cac chat 
bdi tran da tram het cac Id hong va cac vet 
mit thi lugng parafin du thiia se bam tren bl 
mat Idp phu gay ma sat (hinh 4c; 4d), ngoai ra 
chiing cdn chiem 1 khoang khdng gian xac 
dinh trong hon hpp lam giam mat dp lien kit 
ngang trong Idp mang PU. Vi vay, ham lupng 
parafin 5% trong Idp phii PU la toi uu cho 
qua trinh tao Idp phii cua phan bon. Kit qua 
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nghien cuu nay phu hgp vdi nghien ciiu ciia 
cac tac gia [7], 
Hinh 4e va 4f cho thay do day Idp vo PU hinh 
thanh tren be mat Idi phan ure la 24,8-31,5|im. 

Dac tinh nha nittf ciia phan ure boc PU 
trong nude 

vphd, Hinh 5. Dac tinh nhd N cda cdc n, 
nhd chgm trong nude 

Ket qua khao sat kha nang nha chgm trong 
nude ciia san phim (phan ure bgc PU chilra 
5% parafin -CUF) va phan ure bpc PU 
khdng chiia parafin (CU) cd ciing dp day 
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trung binh Idp vd theo thai gian dugc trinh 
bay d hinh 5. 

Kgt qua tren hinh 5 cho thay mau phSn ure 

bpc PU cd bo sung 5%) parafin (so vdi khoi 

lugng Idp phu) nha 82,86% N sau 21 ngay, 

toe dp nha dinh dudng thap ban han miu 

phan ure bgc PU khdng cd parafin (nha 

80,76%! N sau 7 ngay). K i t qua nay mgt lin 

nira khing dinh vai tro quan trpng cua sap 

parafin trong qua trinh tao vd bgc, ngan nude 

tham vao Idp vd PU [7]. 

Nhu vay mau phan ure c h i tao dugc thda man 

yeu c iu ciia phSn nha chgm do Uy ban chuan 

hoa chiu Au de xuat [8]. 

KET LUAN 

Phan bdn ure nha chgm vdi vd bgc 

poyurethan da dugc nghien cmi tdng hgp. Ti 

le khdi lugng cua ure va cac chat phy gia 

bentonit va tinh bpt la 90: 7,5: 2,5 da du'pc lua 

chpn de che tgo ldi phan, giiip ket dinh cac 

hgt ure nhd thanh hat cd kich thudc Idn hon 

vdi dp ben phii hpp. 

Ldp vd PU CO chieu day khoang 24,8-31,5pm 

dugc tgo thanh tren be mgt Idi phan b6n ure. 

Ldp vo nay cd dg ben nhiet kha cao, phu hap 

vdi cac polyurethan thdng thudng. Khi cd mat 

5% parafin, be mgt Idp vd trd nen hoan thien 

nhd giam thieu dugc cac khuyet tgt anh 

hudng tdi qua trinh nha chgm phan bdn. 0 

25''C, m l u phan (chiia 5%i parafin) nha 

khoang 82,86% N sau 21 ngay trong nude. 

Ket qua nghien cuu nay la c a sd de thiet ke 

cac logi phan bdn nha cham bgc polyme than 

thien vdi mdi trudng, phii hgp vdi chu ki sinh 

trudng cua cay trong va khi hau Vi?t Nam 

nham tang cudng hi?u qua sur dung phan bon 

cung nhu giam thieu d nhiem mdi trucmg. 

LM cam o n : Cdc tdc gid xin chdn thdnh cam 
an tnrdng Bai hoc Su Pham - Dgi hgc Thdi 
Nguyen da ho tra kinh phi cho nghien cuu 
nay thong qua de tdi DH2015-TN04-08 
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SUMMARY 
PREPARATION AND CHARERIZATION O F SLOW - RELEASE FERTILIZER 
WITHIN P O L Y M E R 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. ParafBne wax 
played as an additives role during formation of polyurethane skin layers. The structure and nutrient" 
release characteristics ofthe 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-
31.5Mm, release 82.86% N after 21 days in water (at 25^0). 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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