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Tém tit. Qua trinh tao giot dong vai trd quan trong trong nhiéu linh vic céng nghé nhu céng nghé boc
hat, tao mang, tao hat, qua trinh lam lanh, bay hoi, trich ly va son. M6 hinh toan thuc nghiém cia qua
trinh tao giot 1a co s¢ dé tinh toan, diéu chinh va kiém soat thong s hinh thanh giot, tir d6 gitp danh gia
dugc chét lugng, tinh chat ciia san pham thu dugc. Muc tiéu nghién ctru nham xac dinh mé hinh toan thuce
nghiém cua qua trinh tao giot dung dich polyme trong c6ng ngh¢ boc hat, ing dung tao phan uré€ thong
minh (SUFs). Dung dich polyme ding tao mang boc cho phan uré, dugc tong hop tir tinh bt bién tinh
phét phat (PDSP), poly vinyl ancol (PVA) va natri tetraborat (Na, B, O, ), c6 kha ning phan huy sinh
hoc va than thién v6i méi truong. Kich thude, hinh dang, khoang cach va téc do roi cua giot dugc xac
dinh bang cach sir dung mdy quay phim tdc do cao (500 hinh/gidy), két hop v6i cong cu phén tich hinh
anh ciia phin mém MATLAB. Két qua cua nghién ciru da thiét 1ap dwoc mé hinh toan va cac thong s0
tinh toan ctia md hinh bang phuong phap phan tich thir nguyén két hop hdi quy binh phuong cuc tiéu.

Tur khéa. Cong nghé boc hat, mé hinh toan thuc nghiém, qua trinh tao giot, phan uré boc, polyvinyl
alcohol, tinh bot bién tinh.

MODELING OF THE POLYMER DROP PROCESS IN THE COATING
TECHNOLOGY BY EXPERIMENT FOR
PRODUCTION OF SMART UREA FERTILIZER

Abstract. The drop process has an important role in many production technologies, such as: coating
particles, granulation, cooling, evaporation, extraction and painting technology. The experimental
mathematical model of the drop process is the basis for calculating, adjusting and controlling the droplet
formation parameters, thereby assessing the quality and properties of the product obtained. The objective
of the study is to determine a mathematical model of the polymer drop process in the coating technology
by experiment for production of coated urea fertilizer. The polymer solution was synthesized from
phosphated distarch phosphate (PDSP), polyvinyl alcohol (PVA) and sodium tetraborate (Na, B4 O7 ),
biodegradable and environmentally friendly, used as coating material for production of smart urea
fertilizers (SUFs). Shape and size of droplet and height, velocity of drop were determined by using high-
speed camera 500 frame per second (fps) and image processing toolbox of the MATLAB® software. The
mathematical equations and parameters of model drop process was also built up by dimensional analysis
method and the least squares regression line.

Keyword. Coating technology, coated urea fertilizer, drop process, experimental mathematical model,
modified starch, polyvinyl alcohol.
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1 GIOI THIEU

Phan boén dong vai tro quan trong trong viéc nang cao nang suét va chat luong nguf”)n lwong thuce, anh
huong dén tinh hinh an ninh luong thyc toan cau. Phén bon dugc stir dung ngay cang pho bién va du bao
s€ tang 1€n trong tuong lai [1]. Tuy nhién, hiéu suét sir dung phén bon cua cay tréng twong ddi thap, nén
mdt luong lon chat dinh dudng that thoat ra ngoai, gy 6 nhiém méi truong, anh hudng sirc khoe va hao
phi ngudn nguyén vat liéu sir dung [2], [3]. Nhidu dé xuit, hudng dén, nghién ctru va khao nghiém khac
nhau di duogc gii thiéu nhim gitp nang cao hiéu qua sir dung phan bon trong san xuit nong nghiép hién
nay [1]. Trong do, viéc st dung cdc loai phan bon hi¢u suét cao co ¥ nghia quan trong trong nén san Xuét
néng nghiép hién dai. Phan bon hiéu suét cao giup tiét kiém duoc thoi gian, chi phi san xuét, giam thit
thoat va tac dong moi truong.

Trén co s& ciu trac va phuong phap phan tan chat dinh dudng phan bon hiéu suét cao dugc chia lam
3 loai: (1) phan bon nha cham (slow realease fertilizers — SRFs) dwa trén ¢ so thay doi thanh phan, tinh
chat, céu triic cua cac phan tir trong qué trinh tong hop va tao hat, vi vay doi hoi su thay doi qua trinh,
cong ngh¢ san Xudt. Ngoai ra, cting kho diéu chinh thoi gian hoa tan, ham luong chat dinh dudng dé phu
hop voi nhu cau cia cdy trong; (2) phén bon 6 on dinh (Stabilized Fertilizers - SFs) chira cac chat hodc céc
vi sinh vat tc ché 1am giam su chuyén hoa gbc amin trong uré thanh ammoniac hoic nitrit trong nitrat dé
bay hoi, tranh that thoat, phan bon loai nay thudng c¢6 gia thanh cao; (3) phan bon phan giai c6 kiém soat
(controlled realease fertilizers - CRFs), con dugc xem la phén thong minh (SFs). Phan nay dwa vao mang
boc dugc tao bén ngoai giup kiém soat su phong thich va duy tri ham luong dinh dudng ¢ mirc d6 thich
hop voi cdy trong. Phan bon phan giai c6 kiém soat thuong duoc san xuit bang cong nghé boc hat, trinh
thay d6i cong nghé san xudt hién tai, ddng thoi giam chi phi san xuét va dau tu [4].

Phén uré thong minh (SUFs) duoc tao thanh tur cong nghé boc hat v6i mang boc polyme duoc téng
hop tir tinh bot bién tinh phdt phat (PDSP), poly vinyl ancol (PVA) va natri tetraborat (Na, B, O; ) cho
thoi gian khuéch tan dén 20 ngay trong méi trudng dat [5]. Cong nghé boc hat dwoc mg dung nhiam tao
nén mot 16p mang bao phu vat li¢u. Qua trinh nay dugc chia thanh 4 loai: boc kho, boc uédt, boc nong
chay va bao phim 10ng. Trong d6, qua trinh boc wét dugce sir dung phd bién va ng dung hau hét trong san
xuét hién tai [6]. Co ché qua trinh boc w6t dugc mé ta nhu Hinh 1

a) b) ¢) d)
v o, 32

v 4 2 o Bt

Giot long Hat vat li¢u

Hinh 1. Co ché qud trinh boc udt bao gom cde giai doan a) si hinh thanh giot Iong tiép xiic véi hat; b) su két dinh
cua dung dich long trén bé mat hat; c) qua trinh bay hoi hinh thanh l6p mang; d) hat sau khi dwoc boc hoan toan

[7].

Qua trinh tao giot ¢6 y nghia quan trong ek
qua trinh boc, quyét dinh dén kha nang tiép xtic | [ :' f.
ciia giot long va hat vat liéu, lién két giira vat 1y A
liéu, dung dich boc va hinh thanh mang boc. e =
Viéc xac dinh co ché, thong $b qua trinh tao giot ._;'_"-..,?, =
s& giup diéu chinh qua trinh boc, dinh hudng ./_t :
dugc chat lwong va tinh chat ctia san pham. . ¥y

Nhleu mo hinh nguyén ctru thyc nghiém va I;.-.‘.'I @
ly thuyét qua trinh tao giot da dugc gidi thi¢u va oed
cong bd trude day. Pong hoc qué trinh tao giot L =
cla qua trinh thuc va ly tuong dugc Rayleigh a) b)

gidt thiéu nhu Hinh 2 [8].
Hinh 2. Sw hinh thanh giot cho truong hop a) ly
twong; b) thuc
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Tyler [9] bang phuong phap quang dién di tién hanh xac dugc kich thudc va khoang cach cua giot
dugc tao ra boi dng mao quan voi cac chat long nhu: nude, thily ngan, anilin, ddng thoi cling ching minh
dugc sy tuong thich gitta mé hinh thyc nghiém va 1y thuyét. Gordon [10], Lane [11], Hansen va Rodsrud
[12] bang phuong phap thue nghiém, phan tich hinh anh va m6 hinh toan hoc dé xac dinh co ché qua trinh
tao giot, x4c dinh toc d¢ va hinh dang ctia sy hinh thanh giot v6i cac yéu to anh hudng chinh cta qua trinh
1a sir cang bé mit va do nhét cua dung dich long. Hinze [13] thiét 1ap m6 hinh phan tan giot phu thudc
vao luc blen dang va lyc pha v dugc biéu dién bang phuong trinh chuin sb voi hai chuin s6 Weber (We)
va hé sb do nhét. Tlep theo, John van Boxel [14], Lin va Reitz [15] da phat trién md hinh toan cho quéa
trinh roi ciia giot, bd sung va thlet lap phuong trinh chuan s6 mo ta thong s6 cua hat, mo hinh toan dugc
mo rong thém vdi cac chuan s6 Reynolds (Re), hé s6 sirc cang bé mit. Ashgriz va Yarin [16] phét trién
thém cac chuan sé Ohnesorge (Oh), Bond (Bo) va ti 1& khdi lugng riéng va d6 nhét gitip hoan thién hon
mo hinh toan clia qué trinh. Ngoai ra, trén co s¢ cac phuong trinh dong lién tuc, phuong trinh thuy luc
Navier—Stokes, phuong trinh bao toan dong lwong, mét sé mé hinh 1y thuyét qué trinh tao giot ciing dugc
nghién ciru va thiét 1ap [15], [16]. Tuy nhién cac md hinh nay tinh thuc tién, tmg dung chua cao va kho ap
dung.

Nghién ctru nhdm tién hanh xac dinh md hinh toan hoc thuc nghiém cda qué trinh tao giot béng
phuong phap phan tich thr nguyén dua trén cong cu phan tich hinh anh tir thyc nghi€ém. M6 hinh toan nay
1a co s dé gitip tinh toan, t6i wu, diéu chinh va md phong qué trinh boc hat tao phan uré boc sau nay, Gmg
dung cho san xuét nong nghiép hién dai, giup giam chi phi, than thién mdi trudng.

2 THUC NGHIEM
2.1 Héa chat va thiét b

Hoa chat tong hop dung dich boc gdm: tinh bot bién tinh phdt phat (PDSP, E1412) duoc cung cép
boi Cong ty Nam Bao Tin, Viét Nam; polyvinyl alcohol (PVA, PCT1316, 99%) dugc san xuat boi
HiMedia, An D0g; Nagri tetraborat (Na,B40,.10H,0, 99,5%), glycerol (CsHgOs, 99%) dugc mua tur
Guangdong, Trung Quéc. . ) )

Thiét bi s dung tong hop dung dich boc gom: May khuay co IKA RW20 — Dire, toc d6 tir 60-2000
vong/phit; can ky thuat Gibertini (d=0,01g, Y); bep dién Gali (Pai Loan). Hé thong thiét bi xac dinh tinh
chat, thong s mang gom: may phén tich quang pho hong ngoai FT-IR Tensor 27 (Bruker Optics, Dirc);
nhét ké (cdc do) Prona RV2 (16 4 mm); thiét bi do surc cang bé mit CSC — DuNOUY, vong duNouy 1a 60
mm, khoang do tir -10 dén 100 dynes/cm, sai s + 0,05 dynes/cm, thudc Khoa Cong nghé Hoéa hoc,
Truong Dai hoc Cong nghi€p TP. HCM. May anh Sony RX100 Mark V ¢6 toc d quay chdm tir 250 dén
1000 hinh/giay (fps), dugc sir dung d€ ghi nhan hinh anh thyc nghiém.

2.2 Phwong phap thwe nghiém
2.2.1 Tong hop dung dich polyme vmg dung lam vit liéu boc phin uré

HG hoa Sg tinh bot bién tinh phdt phat voi 200mL nudc cat ¢ nhigt do 75 °C, toe do khudy 350
vong/phit, trong 30 phut. Thém 0,1g Na,B40,.H,0 ti€p tuc khudy tron trong 5 phut. Sau do, cho thém tur
toe 4g PVA va 2g glycerol dugc cho tiép vao dung dich, khuay trong 30 phut, véi toc d6 khuay 450
vong/phut [5].

O cac giai doan tong hop, dung dich duoc ldy ra phu trén dia petri (60x15mm) dé tao 16p mang boc
trong 30 phut, sau d6 say kho ¢ 70 °C, trong 1 gio, mau sau khi say duoc dem phan tich quang phd hong

ngoai (FTIR) véi chit nén KBr, budc séng tir 500 cm™ dén 4000 cm™. Dung dich polyme sau khi tong
hop dugc dem di xac dinh khéi lugng riéng, d nhdt va stc cang bé mit & cac nhiét dd khac nhau.

222 Thuc nghiém qua trinh phdn tan giot va phan tich hinh dnh

Lay chinh x4c 50mL dung dich polyme cho vao phéu chiét qua 18 125mL, dau ra cta phéu duoc ndi
bang dau ndi co kich thudc tuong tng véi cac thi nghiem Mo van diéu chinh ctia phéu chiét dé thuc hién
qua trinh tao giot. Toan bd qua trinh thuc nghiém dugc tién hanh trong hé thong kin tranh sy tac dong cac
yéu t6 bén ngoai nhu anh sang, khong khi va nhiét do. Mot thuge do chuan c6 bé rong 26,4 mm duoc dit
vao hé thong dé xac dinh hé sé chuyén ddi. May anh Sony RX100 Mark V ghi lai qua trinh tao giot voi
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toc do 500 hinh/giay. Cac doan phim sau khi dugc ghi nhan tr may anh dugc dua vao phan mém
MATLAB. Cac thong s6 qua trinh tao giot nhu: kich thudc, hinh dang va khoang cach roi cua giot dugc
xac dinh dua trén cong vu phan tich hinh anh ctia phan mém [18].
2.2.3 Thiét ldp mo hinh toan thwc nghiém cua qud trinh tao giot

M0 hinh toan thyc nghiém qua trinh tao giot giu’qc xay dung trén co so phuong phap phéan tich thi
nguyén, dinh luat Buckingham n [19]. Céac thong so ctia qua trinh tao giot va thu nguyén cua ching dugc
mo ta nhu Bang 1.

Bdng 1. Théng sé qud trinh tao giot

i  Théng sb (Z) Ky hiéu Don vi Thir nguyén
1 Khoang cach roi cua giot ) m L

2 Kich thuéc giot d m L

3 Puong kinh diu tao giot D m L

4 Gia téc trong trudng g m/s> L.T?

5 Téc do roi cua giot w m/s LT

6  Khdi luong riéng khong khi O kg/m’ M.L”

7 Khdi lrong riéng mang O kg/m’ M.L’

8 Do nhdt khong khi O Pa.s M.L.T!
9 Do nhét mang O Pa.s M.L.T!
10 Stc cing bé mit mang O N/m M.T?

Sau khi phén tich, mo hinh toan tong quat ctia qué trinh tao giot bao gdm 4 hé s6 va 3 chuén sb
khong thir nguyén dugc mo ta nhu sau:

d \¢ b c
—=A (—) : (“—'”) : (p—’”> .Re%.We®.Frf (1)
D d 2 p
. . . 2 .
Trong do: A 1a hang so; chuan s6 Reynold, Re = ﬂ chuan sé Weber, We = L74Pm u3 chudn
5 =9
s0 Froude, Fr = N

3 KET QUA VA BAN LUAN
3.1 Tinh chit mang polyme

Pho FTIR cua cac giai doan qué trinh tong hgp mang duge mo ta nhu Hink 3. Phd FTIR mang boc
giai doan 1 va giai doan 2 twong ty nhur ph6 FTIR ciia tinh bot bién tinh phét phat. Didu nay cho thay ¢ 2
giai doan nay chua c6 phan (rmg va hinh thanh lién két méi, boi vi & giai doan nay cac phan tir tinh bot chi
thuc hién qué trinh truong nd khi hd hoa (giai doan 1) va oxy hoa dudi tac nhan natri tetraborat (giai doan
2).

Phé FTIR mang boc giai doan 3, sau khi thém PV A vao, khong xuat hién miii & bude song 1644 cm’
(P=0) 995 cm™ so v6i phd FTIR giai doan 2, trong khi d6 miii & budc séng 1018 cm™ (- O) hinh thanh &
giai doan 3. Piéu nay cho thdy, c6 sy hinh thanh lién két giita PVA va tinh bot bién tinh phdt phat. Két
qua do thyc nghiém ciing cho thiy d6 nhot cia dung dich ciing ting 1én dang ké. Mang boc duoc hinh
thanh tir cic chat c6 nguon gdc tu nhién, vi vay c6 kha ning phan hiyy sinh hoc va than thién méi truong
[20].
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Hinh 3. Phé FTIR ciia nguyén liéu va cdc giai doan qud trinh téng hop mang polyme
Két qua do thong sb dong hoc ctia dung dich mang dugc biéu dién nhu Hinh 4. Sy thay doi thong sb
khoi luong riéng, dd nhét va ste cang bé mat ciia dung dich mang theo nhiét d6 khong 16n. Vi vay, nhiét
d6 khong lam anh huong 16n dén thong so6 va dong hoc ctia qua trinh tao giot.
Khoéi lugng rieng Stic cang bé mat Do nhét

k 3
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Hinh 4. Théng sé dong hoc cia dung dich polyme téng hop lam vét lidu boc

3.2 Phan tich hinh dnh qua trinh tao giot

Hinh anh thude chuin duoc cit ra tir anh cua qua trinh tao giot va dugc tién hanh phéan tich kich
thudc dé xac dinh chiéu rong cia thudc nhu Hinh 5a. Kich thudc bé rong cua thude do chudn tir két qua
phéan tich hinh anh la 84 pixel, kich thudc thyc cua thudc bé rong 1a 26,4 mm, ti 1¢ chuyén ddi don vi do
1a 3,1818 pixel/mm. Ti 1& nay gitip chuyén ddi kich thudc tir don vi pixel sang don vi mm, dé xac dinh
kich thudc cua giot theo don vi SI.

Hinh anh qua trinh tao giot dugc phan mém xir 1y ting d6 twong phan hinh anh. Dya trén mic do sy
tuong phan mau sdc cua hinh anh giot va nén anh, xac dinh duoc hinh dang, kich thudc va khoang cach
clia giot véi dau tao giot, két qua mé ta nhu Hinh 5b, ¢, d, e, f.
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b) c) d) e)

Hinh 5. Két qua phan tich hinh danh thiée chudn (a); kich thieée hat & cac thoi gian roi 0,04s (b); 0,08s (c); 0,12s
(d); 0,165 () va 0,24s ()
Két qua phén tich hinh anh xac dinh kich thudc giot theo thdi gian roi, img véi dau tao giot va diéu
kién thuc nghiém khac nhau dugc mé ta nhu Hinh 6

f)

:

6.0 - B D=1.5mm; p=57.45 mPas
|e® ® D=25mm; u=>57.45mPas
55 o. A D=2.0mm; u=>5745 mPas
_i§l T v D=15mm;p=>51.70 mPas
v P " ¢ D=1.5mm; p=44.69 mPas
5.0 %%# 2 ilii
Rasasseisi L FHINE
4.5 - i ;Xi
' %% o3
4.0 4 ¢

+p—¢

%
i1,

Kich thuéc giot (mm)

- %§%%

2.5

v I v ] v ] v I v ] v 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Thoi gian (s)

Hinh 6. Thay déi kich thude giot theo thoi gian roi

© 2019 Trudng Pai hoc Cong nghiép thanh ph H6 Chi Minh



MO HINH HOA THUC NGHIEM QUA TRINH TAO GIOT POLYME TRONG 157
CONG NGHE BQC HAT UNG DUNG TAO PHAN URE THONG MINH

Hinh 6 cho thay kich thudc giot giam dan theo thoi gian, nguyén nhan 13 do qua trinh phan tan, bay
hoi ciia giot trong qua trinh roi. Puong kinh dau tao giot ciing danh huong dén qua trinh tao giot, kich
thudce giot 16n khi dau tao giot c6 dudng kinh 16n va thoi gian roi cling dai hon. Dung dich c6 d6 nhét
thap, kich thudc giot tao thanh nho hon va giam nhanh theo thoi gian.

Téc d6 roi ing véi cac khoang cach roi cua giot dugc tinh toan va mé ta nhu Hinh 7

—&— D = 1.5 mm; pn=57.45 mPas
—®— D =2.5 mm; un=57.45 mPas
—4&— D =2.0 mm; p =57.45 mPas
1.84 —w—D=1.5mm; n=>51.70 mPas
—— D = 1.5 mm; p =44.69 mPas

2.0+

1.6-
1.4-
1.2-.
1.0-.

0.8

Toc do roi (m/s)

0.6
0.4 4

0.2 4

0.0 L) L) L) ) )
0 50 100 150 200 250

Khoang cach roi (mm)

Hinh 7. Bién doi téc dé roi cia giot theo khoang cdch roi
Hinh 7 cho thy tdc d6 roi cua giot ting dan theo khoang cach roi va thay d6i 6n dinh. Téc d6 roi
cua giot ¢ cac thi nghiém khac nhau thi twong tuy nhau it chiu anh hudng nhiéu cua kich thudc dau tao
giot. Biéu nay cho thay toc dd roi va qua trinh chuyén dong cta giot chi phu thudc vao luc trong truong,
khong bi anh hudng bdi céc luc tac dong khac va cling nhu moi truong bén ngoai.
3.3 Xac dinh md hinh toan thwe nghiém qua trinh tao giot
Két qua thuc nghiém qua trinh tao giot sir dung tinh toan mé hinh dugc mé ta nhu Bang 2

Bdng 2. Két qua thire nghiém qud trinh tao giot tinh todn mé hinh

IN d g w Oom O O ) D O O

1 0.00507 0.981 0.5942 992.3 0.05745 0.0624 0.0287 0.002 1.164 0.00001872
2 0.00500 0.981 0.5403 992.3 0.05745 0.0624 0.0342 0.002 1.164 0.00001872
3 0.00491 0.981 0.5850 992.3 0.05745 0.0624 0.0400 0.002 1.164 0.00001872
4 0.00487 0.981 0.6396 992.3 0.05745 0.0624 0.0464 0.002 1.164 0.00001872
5 0.00477 0981 0.7143 992.3 0.05745 0.0624 0.0536 0.002 1.164 0.00001872
6 0.00365 0.981 1.5474 990.0 0.05107  0.0620 0.2390 0.0015 1.164 0.00001872
7 0.00481 0.981 0.6519 987.0 0.04469  0.0617 0.0218 0.0015 1.164 0.00001872
8 0.00393 0.981 1.45292 990.0 0.05107  0.0620 0.2080 0.0015 1.164 0.00001872
9 0.00381 0.981 1.44599 990.0 0.05107  0.0620 0.2224 0.0015 1.164 0.00001872
10 0.00365 0.981 1.54747 990.0 0.05107 0.0620 0.2390 0.0015 1.164 0.00001872
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Két qua tinh toan gia tri cac sd hang cua phuong trinh () duge mé ta nhu Bang 3. Tién hanh phan
tich két qua tinh toan thyc nghiém va két hop phuong phap binh phuong cuc tiéu gitip xac dinh cac hé s6
cua phuong trinh (7) [21], tir d6 suy ra phuong trinh mo6 ta toan hoc cua qua trinh tao giot nhu sau:

% =3.94.1075 Re*6. We =295 Frl3 )
Bdng 3. Két qua tinh todn gid tri chudn sé ciia mé hinh
N i L ”—m P_m Re We Fr
D d U P

1 2.5350 5.661 3068.910 852491  52.035 28.466 8.425
2 2.5000 6.840 3068.910 852491  46.661 23.211 7.715
3 2.4550 8.147 3068.910 852491  49.612 26.721 8.429
4 24350 9.528 3068.910 852491  53.801 31.681 9.254
5 2.3850 11.237 3068.910 852.491  58.851 38.702 10.442
6 24333 65.479 2728.098 850.515  109.488  139.554  25.860
7 3.2067 4.532 2387.286 847.938  69.252 32.699 9.490
8 2.6193 52.931 2728.098 850.515  110.659 132435  23.403
9 2.5000 6.840 3068.910 852491  46.661 23.211 7.715
10 24550 8.147 3068.910 852491  49.612 26.721 8.429

Phuong trinh (2) cho thiy d6 nhét va khéi lugng riéng ciia khong khi khong anh huéng dén qua trinh
tao giot. Tuong tu, khoang cach roi ciia giot ciing khong anh hudng dén kich thude giot tao thanh. Phan
tich phuong sai két qua tinh toan tir phuong trinh (2) va két qua thuc nghiém xéc dinh duoc hé sb tuong
quan cua phuong trinh R* = 0,934, gia tri hé s6 Fisher tinh toan F = 15,09 > F,, 9537 = 4,347 voi muc y
nghia p=0,05. Diéu nay chimg t6 phuong trinh hoan toan twong thich vdi thuc nghiém va cé thé s dung
dé tinh toan, md ta qua trinh.

4 KET LUAN

Két qua nghién ctru da téng hop duoc dung dich polyme bing phan ting tao lién két ngang gila tinh
b6t bién tinh phdt phat (PDSP) va polyvinyl ancol (PVA) vdi tac nhén natri tetraborat. Thong s6 qua trinh
tao giot duoc xac dinh bang phuong phdp phén tich hinh anh, duoc ghi nhan bang camera toc do cao, ket
hop cong cu xir Iy hinh anh cia phdm mém MATLAB. Panh gia duoc sy anh hudng cua cac thong sb
kich thudc dau tao giot, dd nhét, stc cing bé mit, khéi lwong riéng dén kich thude giot, khoang cach roi
va tdc do roi cuia giot. Nghién ciru ciing xac dinh duge phuong trinh chuin sé mé ta qua trinh tao giot va
danh gia sy tuong thich, phit hop ciia phuong trinh. Phuong trinh chuén sb 1a phuong trinh mé ta toan hoc
md hinh thuc nghiém tao giot va c6 y nghia trong viéc img dung tinh toén, diéu chinh, dy doan céac thong
s6 cho qua trinh boc hat, ing dung san xuat phén uré boc.

LOI CAM ON

. Nhom tac gia xin chan thanh cam on Khoa Cong ngh¢ Hoa hoc, Truong Dai hoc Cong nghiép TP.
Ho Chi Minh da gitp d0, ho trg dé chung t6i hoan thanh nghién ciu nay.
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