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Tém tit. Phan uré thong minh (SUF) ¢6 cau tao gom 16p mang boc bén ngoai nén giap kiém soat quatrinh
giai phong va duy tri ham lugng dinh dudng phu hop v6i nhu cau cay trong. Qua trinh giai phong chat dinh
dudng c6 ¥ nghia quan trong cho viéc danh gia chit lugng va tinh chit ciia san phdm SUF. Muc tiéu nghién
ctru nham xéc dinh co ché va mo hinh giai phong chat dinh dudng ciia phan SUF, tir d6 khao sat va tinh
toan cac thong s6 thuc nghiém cta qua trinh giai phong. SUF duoc san xuét bang hé thong thiét bj boc dia
quay v&i mang boc duge 1am tir vat lidu polyme phan huy sinh hoc, than thién méi truong. Cac thong sb
kich thudc hat va do day mang boc duoc xac dinh bang phuong phap phan tich hinh anh trén phan mém
MATLAB. Qua trinh giai phong uré dugc do bang phuong phép phan tich quang pho. Két qua cia nghlen
ctru da cho thay co ché va mo hinh giai phong cua SUF la m6 hinh khuéch tan mang. Céc thong s6 qua
trinh nhu: ap suat thim thau, hé s6 khuéch tan ciia mang, thoi gian tré, thoi gian on dinh va ti 18 giai phong
uré on dinh ciing duoc xac dinh. Pay la cac thong s6 quan trong dé thiét 1ap md hinh giai phong chat dinh
dudng dam bao tuong thich voi nhu ciu ciia cay trong.

Tir khéa. Cong nghé boc hat, mo hinh giai phong chat dinh dudng, qua trinh khuéch tan, phan tich hinh
anh, phan uré boc.

DETERMINE THE EXPERIMENTAL PARAMETERS OF UREA RELEASE FROM
SMART UREA FERTILIZER

Abstract. Smart urea fertilizers (SUF), in which a coating layer (encapsulation) prevents the direct
interaction of the nutrients with the environment in order to regulate the release of nutrients and maintain
nutrient content at an appropriate level with the crop. The nutrients release is important for evaluating the
quality and properties of the products. The aim of the study is to determine the mechanism and nutrient
release model of SUF, from which to survey and calculate important experimental parameters of release
process. SUFs are produced by pan coating systems with the coating, which is made from environmentally
friendly, biodegradable polymer materials. Particle size and the coating thickness were determined by
image analysis method using MATLAB software, urea release was measured by a spectrophotometric
method. The results of the study showed that the mechanism and release model of SUF is the membrane
diffusion model. Process parameters such as: water permeability and diffusion coefficient of membrane,
delay time, stability time and urea release rate are also determined. These are important parameters to
establish a nutrient release model that is compatible with crop needs.

Keyword. Coating technology, diffusion process, image analysis, urea release, urea coated fertilizer.

1 GIOI THIEU

V6i nhiing loi ich vé kinh t&, méi truong, nguyén lidu str dung va strc khoe, phan bon hiéu suit cao dong
vai tro ngay cang quan trong trong san xuat nong nghiép hién dal Hiéu suat stt dung phan bon hiéu suat
cao dugc cai thién déng ké so véi phan bon thong thuong, gidp tiét kiém ngudn tai nguyén, luong phan bon
sir dung va giam tac dong moi trudng [1-3]. Trong do, phan bon giai phong co kiém soat (CRF), con duoc
goi 1a phan thong minh (SF) [4] duoc san xuét dua trén phuong phap chu yéu I boc mot 16p mang bao vé
1én phén thong thuong, 16p mang nay thuong duoc lam tir cac vat liéu khong tan, ban thim, hodc khong
thAm nude nén kiém soat duoc kha ning thim thiu cua nudc, toe do giai phong chit dinh dudng, dam bao
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dap ung day du va phu hop luong chat dinh dudng can thiét theo nhu cau cay trong [5]. Ngoal ra, Cong
ngh¢ chinh trong quy trinh san Xuét SF 1a cong nghé boc hat. Cho nén, nha san xuét khong can thay doi
cong nghé san xut hién tai ma chi can bd sung thém cong nghé boc hat cho cac dy chuyén san xuét hién
¢6, giam chi phi dau tu va san xuat [6].

Nam 1999, Dave va cong sy [7] da cong bb mot so do mo ta mdi quan h¢ gitta ham lugng dinh dudng do
phan bén cung cép va nhu cau dinh dudng cho su phat trién cta cay trong trong mdt vu mua nhu Hinh 1.
DBuong cong (2) dai dién cho m6 hinh cung cap chat dinh dudng ctia san pham phan bon thong thudng trong
khi yéu cau thyc té duoc thé hién & dudng cong (1). DS thi cho thay ¢6 su du thira dinh dudng ¢ giai doan
dau, nhung thiéu hut ¢ giai doan sau (khu vue bong mo S), vi vay can phai bd sung mdt luong chat dinh
dudng tir phan bon nhu dudng cong (3). Pidu nay giup khic phuc sy thiéu hut chat dinh dudng nhung luong
phan bon st dung va du thira tang 1én. Pudng cong mé ta sy giai phong chat dinh dudng cia SF, dugc thiét
ké phu hop, s& tuan theo mé hinh nhu dudng cong (4). Trén thuc té, véi mot san pham SF 1y tuong, duong
cong (4) s& chong 1én trén duong cong (1) va tranh cac vung thira hodc thiéu Vivay, viéc xac dinh co ché,
mo hinh va thong sd qué trinh giai phong chat dinh dudng cta SF 1a rat can thiét dé dam bao chit luong
san pham, dap ing pht hop véi nhu cau cay trong.
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Hinh 1. So d6 mé ta mbi quan hé twong ddi ctia phan bon v6i cay trdng, trong d6 (1) nhu ciu cay trong, (2) phan
bon thong thuong, (3) bon hai lan v6i phan thong thuong va (4) SF.

Co ché giai phong uré dau tién dugc Jarrell va Boersma [8], [9] phat trién cho phan uré boc Iuu huynh trong
mai truong dat. Qua trinh nay dugc xem 1a qua trinh mot chiéu, sy anh hudng ciia ban kinh ‘hat, d¢ day lop
mang khong dang ké, yéu t6 chinh kiém soét su giai phong chat dinh dudng 1a bé mat 15 xbp va su v cta
mang. Mot co ché giai phong chat dinh dudng khac da duoc phat trién dé ap dung cho cac loai CRF véi vt
liéu polyme siéu hap thy. Trong do, kha nang truong nd, gitr nude va chat dinh dudng cua 16p mang, do
day t6i han la nhiing yéu t6 quyét dinh dén mé hinh giai phong chat dinh dudng cua chung [10]. Céc co
ché nay khong phu hop voi nhitng truong hop mang boc polyme, mang boc hau nhu khong chira 156 x6p,
khong truong n6 hodc bi pha vo, va cac co ché nay ciing khong thé giai thich dwoc sy xuét hién khoang
thoi gian tré, anh huong cia tinh chét va ciu truc cia 16p mang dén qua trinh giai phong chat dinh dudng.

Niam 2000, Shaviv [11] cung cdp mot co ché kha toan dién qua trinh giai phong chét dinh dudng ciia phan
uré giai phong co kiém soat (CRUF) véi mang boc polyme nhu Hinh 2. Giai doan dau 1a sy xdm nhap cua
nudc qua I6p mang boc va hoa tan mét phan hat ran (Hinh 2b). Sau do, c6 hai trudng hop xay ra: néu chénh
1éch 4p suét hai bén 16p mang vuot qua do bén lién két ciia mang, 16p mang bi nit, vd ra va toan bd chat
dinh dudng gidi phong nhanh chéng (Hinh 2¢ va d), do d6 dugc goi la co ché that bai hay co ché pha v&;
néu mang chong lai dugc su tac dong cua ap sudt, chit dinh dudng s¢ dugc gidi phong theo co ché khuéch
tan qua mang (Hinh 2e va f) dugc kiém soat boi gradient ndng do, va tuan theo dinh luat khuéch tan Fick.
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Hinh 2. Co ché giai phong chat dinh dudng qua mang boc: (a) CRUF, (b) tham thau nudc, (c) nut gy, (d) pha v&
mang, (e) khuech tan uré qua mang va (f) 16p mang boc

Tuong ty Shaviv, Du va cong su da phat trlen mot md hinh toan dy doan toc d6 khuéch tan chat dinh dudng
ctia phan boc polyme bang phuong phap sé va phan tich chudi Fourier [12], phuong phap hdi quy tong quat
mang noron [13]. Nam 2008, Basu va Kumar [14] di bién doi _phuong trinh vi phan riéng phan thanh
phuong trinh vi phén toan phan bang cach gia dinh qua trinh khuéch tan 1a khuéch tan phan tir va lam viéc
on dinh. Gan déy, nhiéu tac gia di sir dung phuong phap phan tir hiru han dé dy doan, danh gia, tinh toan
va mo phong qua trinh khuéch tan chat dinh dudng qua mang dua trén dinh luat Fick II [15-18]. Tuy nhién,
thoi gian tinh toan 16n, két qua tinh toan chua duogc danh gia dam bao su twong thich, phu hop véi thuc
nghi¢m [19].

Tuong ty nhu nhiéu nghién ctru trude ddy vé phan bon thong minh, nghién ctru nay cling nham phét trién
cac san pham SF dap tmg duoc nhu cau dinh dudng cua cay trong, dam bao dung thoi diém, vira da va hiéu
qua. Muyc tiéu ciia nghién ctru 12 tién hanh danh gia va lya chon mot co ché giai phong chat dinh dudng phu
hop véi san pham phéan bon thong minh hay phén bon giai phong co kiém soat da duoc san xuét tir két qua
nghién ctru ctia nhém tac gia [20]. Sau do thiét 1ap mo hinh toan qué trinh giai phong chat dinh dudng ) nham
mo ta ddy du cac giai doan, cac thong sd qua trinh va tuong thich voi thyc nghiém. Trén co s cac s6 liéu,
diéu kién va két qua thuc nghiém, nghién ctru ciing tién hanh d4nh gia va diéu chinh mo hinh giai phong
dinh dudng, tién toi x4c dinh cac thong sé ciia md hinh bang thuc nghiém.

2 THUC NGHIEM

2.1 Héa chat

Hoa chat tong hop dung dich boc gom: tinh bt bién tinh phét phat (PS, E1412, Nam Bao Tin, Viét Nam);
poly vinyl alcohol (PVA, PCT1316, 99%, HiMedia, An D9§); Natri tetraborat (Na.B4O7.10H,0, 99,5%,
Xillong, Trung Quéc), glycerol (CsHsOs, 99%, Guangdong, Trung Qudc); poly acrylic axit (nhii twong,
PAA, 2030, Nuplex Resins, Viét Nam). Hoa chat xac dinh ham luong uré bao gdm: uré tinh khiét (sir dung
cho phén tich, Guangdong, Trung), p-dimethyl aminobenzaldehyde (p — DMAB, GRM1425, 99%,
HiMedia, An D¢). Nguyén liéu 13 uré hat dut, san phim thuong mai cia Cong ty Phan bon Dau khi Ca Mau
(46,3% N).

2.2 Phuwong phap thuc nghiém

2.2.1 San xudt phdn uré théng minh

Dung dich polyme dung lam vt liéu boc 1a hdn hop polyme duoc tong hop tir cac nguyén liéu c6 kha ning
phan hity sinh hoc nhu: tinh bot bién tinh phdt phat, PVA, Na2B407.10H,0 va PAA. Dung dich dugc tong
hop theo quy trinh di dugc cong bd boi cac tac gia nam 2019 [20], dugc do va diéu chinh d6 nhot bang
nhét ké (coc do) Prona RV2 (156 4 mm), sirc cing bé mit bang thiét bi CSC — DUNOUY, vong duNouy 60
mm, khoang do tir-10 dén 100 dynes/cm, sai s6 + 0,05 dynes/cm, thuc Khoa Cong nghé Hoéa hoc, Trudong
Pai hoc Cong nghiép TP.HCM. Dung dich polyme sau d6 dugc dua vao hé théng phun ty dong Prona dé
thuc hi€n qua trinh phun tao mang boc, voi luu lugng phun 2,0 mL/phut. Thong s6 1am viéc qua trinh phun
da dugc thiét 1ap nhu trong bao cao bdi cac tac gia nam 2020 [21].

Qué trinh boc dugc tién hanh trong hé thong thiét bi boc dia quay c6 duong kinh 0,5 m. Ban dau, cho 100
g hat phan uré nguyén li¢u da dugc phéan loai bang hé thong rdy RETSCH (Puc) c6 kich thude 16 tir 2,8
dén 4,75mm vao thiét bi boc. bia quay dugc diéu chinh ¢ téc d6 60 vong/phut, v6i goc nghiéng 50°. Khong
khi sdy c6 nhiét d6 70 °C va toc d6 7,8 m/s. Cudi cling, san pham sau boc duoc siy ¢ 70 °C trong 15 phit.

2.2.2 Phdn tich hinh anh va xdc dinh kich thuoc hat
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Hinh anh ciia nguyén liéu (phan uré chua boc) va san pham dugc ghi bang may anh Sony RX100 Mark V
v6i d6 phan giai 5472 pixels, cting voi vat chudn 6 kich thude xac dinh dé tinh toan hé s6 chuyén déi kich
thudc. Cac hinh anh nay duoc dugc dua vao phan mém MATLAB va tién hanh phén tich hinh anh dé xac
dinh kich thudc hat [22]. Cac thong sb ciia khdi hat nhur ham phan b kich thude hat, d6 1éch chuan ciing
duoc xac dinh, duong kinh trung binh Sauter (SMD) ciia hon hop hat duoc tinh toan nhu phwong trinh (1)
[23].

(nid}) 1
SMD = == 1

Y(ni.d7) 2(%) (1)
Trong d6, n;, d; va x; 1an luot 1a s6 lwong, dudng kinh va phan khdi luong hat.
2.2.3 Xac dinh ham lwong uré hoa tan i i i
Ham luong uré hoa tan duge xdc dinh bang phuong phap quang pho [24] trén may quang pho GENESY'S
20 (Thermo Scientific, My). Lay 0,50 g mau SUF cho vao binh tam giac chira 200 mL nudc tinh khiét &
25°C. Ung véi cac khoang thoi gian danh dau, tién hanh lay 2 mL mau tron v6i 2 mL thude thir dem di xéac
dinh ham lugng uré hoa tan. Ti 1¢ giai phong uré (g;) dugc tinh toan theo phuong trinh (2).

Ci
9i = )

*

Trong d6, C; 1a ham luong uré cia mau & cac thoi diém danh dau, C, 13 ham luong uré téng, duoc xac dinh
bang cach iy 0,50 g loai phan trén cit hat va hoa tan v6i 200 mL nudc tinh khiét, khudy véi toe do 200
vong/phut trong 30 phut dé hoa tan hoan toan. Liy 2 mL dung dich ndy trén voi 2 mL thude thir dem xac
dinh ham lugng uré hoa tan.
2.2.4 MG hinh thire nghiém qud trinh gidi phong chat dinh dwéng qua mang
M® hinh toan hoc md ta ti 1& giai phong chat dinh dudng (g (7, 1, t)) cta hat hinh ciu qua mang boc polyme
dugc mo ta nhu phuong trinh (3) [12].

0, t<t

3 (D(t-t') l , .
g(r!l!t): psr( 1 Cs_g), t <tSt

1 —%exp [—%(t — t*)], t>t"
N
Trong d6, D 1a hé s6 khuéch tan cia mang (m%ph(t), C, 1a ndng d6 bio hoa ciia uré trong nude (kg/md), ps

1a khéi luong riéng cua phan uré nguyeén li¢u (kg/m?3), r 1a ban kinh hat (m), I 1a chiéu day mang (m), t’ la
thoi gian tré (phdt) va t* 1a thoi gian 6n dinh (phut) dugce tinh theo phuong trinh (4) va (5) [11].

(3)

r o yrl
t "~ 3PLAP (4)
t*:t’+( —%)DZAQC (5)
S S

Véi, Py, 1a &p suat tham thau caa nudce (m? phat? Pal), AP 1a chénh léch giira ap suat hoi nudc va &p suat
hoi bio hoa cua uré (Pa), y 1a ti 1& phan thé tich rong cua hat phan, Q 1a khdi lwong hat (kg) va A = 4nr? 1a
dién tich bé mat hat (m?).

Céc thong so thyc nghiém ciia mé hinh dugc tinh toan theo phu(mg phap lap trén phan mém MATLAB.
Gi4 tri ap suat thim thau va hé sé khuéch tan cua mang duoc gia su dé tinh toan ti 1& giai phong uré theo
m6 hinh. Qua trinh tinh toan két thiic khi gié tri hé s twong quan (R?) giita két qua tinh toan va thuc nghiém
dat cyc dai, ddm bao su twong thich gitta mo hinh va thuc nghiém.

3 KET QUA VA BAN LUAN

3.1 Xac dinh kich thwéc hat va do day mang boc cia phan uré thdng minh

Két qua qué trinh phén tich hinh anh ciia mot mau san pham dugc biéu dién nhu Hinh 3. Kich thudc cua
cac hat duge xac dinh dya trén ti 18 dién tich diém anh (pixel) cua hat va vat chuan.
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Hinh 3. Két qua phan tich hinh anh dé xéc dinh kich thudc hat: (a) hinh anh cta hat, (b) dnh da dwoc cai thién, (c)
hinh anh nhi phan va (d) két qua phan tich hinh anh
Trén co s& két qua kich thudc hat da xac dinh dugc, ham phéan bd kich thude hat va duong kinh trung binh
ctia hdn hop hat duoc tinh todn va mé ta nhu Hinh 4. Ham phén b kich thuée duoc danh gia va cho thay
tuong thich v6i ham phan bd chuin (normal distribution). Didu nay cho thay kich thudc hat nguyén liéu va
san pham c6 do dong déu tdt, qua trinh boc c6 tinh 6n dinh cao. Phwong phép phan tich hinh anh dang tin
cay va phu hop dé xac dinh kich thudc hat, SMD va do day cua 16p mang boc.

(a) 407 (b) 20
SMD =3.8072 mm SMD = 4.3560 mm
_:E:'. 30 ® 15
2 )
5 g
Bie) 20 T E 10 B
wn ~Q
wn
10 5t
0 0
2.5 3 35 4 4.5 5 3.5 4 4.5 5 5.5
Kich thudc hat (mm) Kich thudc hat (mm)
Hinh 4. Phan b6 kich thudc hat va duong kinh trung binh Sauter ciia (a) phan nguyén liéu (khong boc) va (b) mot
mau SUF.

Tinh chét va d6 day cia mang boc ctia phan uré thong minh ciing duoc xem xét dra vao két qua anh SEM
mat cat hat nhu Hinh 5. Anh SEM bé mit 16p mang boc dugc trinh bay nhu Hinh 5a va cho thay ciu trac
bé mat lang min, ddng nhét va bao pht hoan toan nhan hat. CAu tric 16p mang (nhu Hinh 5b) c¢6 kha ning
lién két t6t, khong co su hién dién cua 16 x6p, vét nit va cac khuyét tat khac. Nhing diéu nay gitp lam
giam kha ning truong né, pha hity 16p mang va bdc hoi bé mit, vi vy tang kha ning bao quan va thoi gian
giai phong chat dinh dudng. Do day ciia 16p mang boc duge xac dinh dya vao mit cit 16p mang boc ciing
cho két qua twong dwong véi gia tri tinh toan d6 day mang theo SMD la 0,3032 mm.

=T . - "

A7 (b) i )
- / :
V. £ . ,-“,\3 ’
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72

.....................

M) m | ¢ Omm > M)
Hinh 5. Hinh anh SEM cta mau SUF véi (a) bé mat hat va (b) mat cat hat
3.2 Xic dinh thong sé thwe nghiém qua trinh gidi phéng dinh dwdng
Két qua thyc nghiém xac dinh ham lwong uré hoa tan trong méi trudng nude theo thoi gian cua cac san
pham SUF dugc mé ta nhu Bdng 1.
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Bang 1. Két qua thuc nghiém ham lugng uré hoa tan

z Ci (mg/L)
Mau 4 iy 2 gio 3 gio 4 gio 5 gioy 6 gio C- (mg/L)
1 4,39 16,16 28,58 29,97 34,7 36,38 41,01
2 5,10 17,16 27,22 29,73 39,58 40,36 44,06
3 3,11 11,67 28,43 31,99 35,76 39,16 4542
4 4,43 14,48 28,17 34,63 40,94 47,50 50,71
5 3,24 15,01 28,21 30,46 35,86 40,14 43,86
6 3,84 16,20 27,78 30,38 34,02 38,16 42,26

Bang 1 cho thiy thoi gian gidi phong uré dugc khao sat trong 6 gio, ti 1¢ giai phong dinh dudng cua hau hét
cac san pham khi d6 deu dat trén 85% va qua trinh duge xem nhu gidi phong gan nhu hoan toan. Cac giai
doan qua trinh giai phong dinh dudng ciing dugc ghi nhan va biéu dién nhu Hinh 6.

Hinh 6. Hinh anh CRUF trong nudc tai th01 d1em (a) ban dau, (b) 1 glo (c) 2 gio, (d) 5 gio
Nhu Hinh 6, cac giai doan giai phong chét dinh dudng twong thich véi cac giai doan theo co ché khuéch
tac chat dinh dudng qua mang duge moé ta Hinh 2. Vi vay, cic thong sé qué trinh giai phong dinh dudng c6
thé dugc xéac dinh theo mo hinh 3 giai doan dwoc mé ta & phuong trinh (3), (4) va (5). Két qua tinh toan
theo md hinh va két qué thuc nghiém ciia Mau 6 dugc biéu dién nhu Hinh 7.
1 T T

T T T T T
Tinh toan N
091 O Thyc nghiém
08 r (@)
0.7 |
@]
06 f )
" + R“=0.98473
Q osf
(&)
04 r
03 r
02r
041 o
ton dinh
0 | . L h | | L
0 ttré 50 100 150 200 250 300 350

Thoi gian giadi phdng (phut)

Hinh 7. Puong cong mo ta qua trinh gidi phong uré cia Mau 6
Hinh 7 cho thiy duong cong biéu dién két qua tinh toan twong thich véi két qua thuc nghiém, trong d6 hé
s6 twong quan (R?) dat 0,985, nén két qua tinh toan hoan toan phu hop dé du doan va xac dinh thong sb mo
hinh. Buong cong cho thiy qua trinh giai phong chia lam ba glal doan, phu hop co ché qua trinh giai phong
chat dinh dudng, trong do gom: g1a1 doan tré, glal doan khuéch tan on dinh, giai doan cén bang va duoc
phan chia boi hai thong s6 13 thoi gian tré va thoi gian on dinh. Két qua tinh toan nay 14 co s gitup xac dinh
dugc cac thong sé thuc nghiém qua trinh giai phong chat dinh dudng.
3.3 P4nh gia sy anh hwong ciia théng sé qua trinh
Két qua tinh toan thyc nghiém théng s6 qua trinh giai phong chat dinh dudng ctia cac san pham dugc mod
ta theo Bdng 2.
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Bang 2. Két qua tinh toan thyuc nghiém qué trinh trinh giai phong chit dinh dudng
Mdu SMD I t’ t* g* Ppx1072 Dx10° R?
mm mm phut phat - m?/(phdt Pa)  m?/phat -
1 4,5674 0,3563 14,887 164,91 0,5476 1,700 1,825 0,9815
2 4,5227 0,3340 14,644 167,87 0,5476 1,620 1,675 0,9853
3 45410 0,3431 20,308 182,55 0,5476 1,200 1,625 0,9749
4 4,4920 0,3186 19,508 185,49 0,5476 1,160 1,475 0,9884
5 4,5569 0,3511 18,893 173,06 0,5476 1,320 1,750 0,9839
6 4,4618 0,3035 15,181 168,11 0,5477 1,420 1,525 0,9847

Gia tri hé s6 trong quan xac dinh dwoc déu 16n hon 97% (nhu Bdng 2) cho thiy két qua tinh toan co do
chinh xac cao. Hau hét cac thong s6 qua trinh giai phong nhu: thoi gian tré, thoi gian 6n dinh, ap suat thim
thau va hé sé khuéch tan caa mang phu thudc vao do day caa mang boc. Tuy nhién, ti 1¢ giai phong chét
dinh dudng tai thoi gian 6n dinh (g*) ctia cac mau lai khdng c6 su sai léch 16n, diéu nay cho thay ti 1& hé sb
khuéch tan voi d6 day caa mang (D /1) clia cac mau nhu nhau va duoc trinh bay nhu Hinh 8.

x10°

Ti 1& hé s6 khuéch tan va do day mang
(5]

Maul Miau2 Miu3 Miud4 MiuS5 Miué6
Hinh 8. Ti 18 hé sb khuéch tan va d6 day ciia mang
Két qua tinh toan ti 1 D/1 trung binh 12 4,918x10® m/phut, voi d9 1éch chuén twong doi 1a 3,89 % (sai s6
1a 1,913%107 m/ph0t) ciing cho thiy ti 18 nay thay ddi rat it. Ti 16 nay dic trung cho sy anh hudng cia ciu
trac, tinh chét ctia mang boc dén qua trinh giai phong chit dinh dudng.

4 KET LUAN

Két qua nghién ciru d4 thyc hién san xuit SUF v6i mang boc polyme dugc tong hop tir phan tng giita tinh
bot bién tinh phdt phat va poly vinyl ancol va poly acrylic axit bang hé thong thiét bi boc dia quay. Kich
thudc hat, phan bd kich thude va dudng kinh trung binh Sauter cta hon hop hat dugc xac dinh bang phuong
phap phan tich hinh anh trén phan mém MATLAB, tir d6 tién hanh x4c dinh d6 day ctia mang boc. Két qua
nay ciing dugc so sanh, danh gia dwa trén anh SEM mit cit cia hat. Dua trén hinh anh qua trinh giai phong
dinh dudng va su bién d6i ham lugng uré hoa tan cia SUF duge xac dinh bang phuong phap quang phd,
da tién hanh danh gia va xac dinh duoc co che qua trinh giai phong dinh dudng. Tur do, tién hanh xéac (dinh
mo hinh thye nghiém, dong thoi ket hop véi s lidu thyc nghiém tién hanh tinh toan dugc cac thong sd qua
trinh. Két qua cho thay ti 16 hé sé khuéch tan véi do day cua mang (D/1) c6 gia tri on dinh 1a 4,918x10°
m/phut. Bay la thong so quan trong dé tinh toan, mo phong va thiét ké qua trinh giai phong dinh dudng cua
phan uré thong minh nhim dam bao phu hop véi nhu cau cua timg loai cdy trdng trong san xuét ndng
nghiép. Tuy nhién, két qua nghién ciru con han ché 1a chua danh gia dugc sy anh hudng cia cac thong sb
qua trinh boc dén hé s6 khuéch tan ciia mang. Didu nay can duge xem xét trong cac nghién ctru tiép theo.
LOI CAM ON

Nhom téc gia xin chan thanh cam on Khoa Cong nghé Héa hoc, Truong Pai hoc Cong nghiép TP. HO Chi
Minh da gitip d&, hd trg dé chung toi hoan thanh nghién ciru nay.
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