2.1 (urea fertilizer)

(nitrogen, N)
(potassium, K)

[4]
(NL !

3]

«

t

(phosphorus, P)

°V 00

P

fftnum « ?nu

K +31fis

0"



85
(ammonium nitrate)
(ammonium sulfate) [4]
2.1.1
(diamide of
carbondioxide) (carbamide)
60.06 46
[1]
(liquid urea - ammonia)
(bulk density) 0.7
1.335 132.7 °c
2.1
J (diffusion coefficient) 25 °
(1.380 - 0.0782¢k 0.00464c/) x 105 2 1 c1

[7]



2.1

20

25

40

60

80

100

[4

100

66.7

108.0

119.0

167.0

251.0

400.0

733.3



2.1.2

8] 21)

o PRk J— * CONH22 +H2X (2.0)

(hydrolyze) (urease enzyme)
(22)

CONH22+ HN (RS  HINHCOONH4 —> CO02+2NH3  (22)

(22)

nitrosomonas (2.3)

mtrobacter

24)

2 NOZ' + 02 — 2 03 (2.4)



3]

(NO3 )

2.1

2.2

2.3

(leaching)
(NH4+)
2]
n2 n2l no nh3
3
(denitrification) (reduction)
(NO02



213

40 - 70

4]

4]

10

(controlled release fertilizers)

(FAQ)
2]

(protected availability)



2.1.3.1

(controlled release)

1



2.1.32

21321

A

(pentachlorophenol)

(wax sealant)

12

(sulfer-coated urea : SCU)

(microbiocide)

(coal tar)



13

2.1.3.2.2 (polymer coating fertilizers)

3 2.1
1. (semipermeable
membrane)

(osmotic pressure)

2. (pin holes)



(4]

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY

14



15

/ a19AARUTIANILLN

RITHAMYITL AN

[4]



16

21323

[2,9,10,11]

(reservair)

(matrix)

2 2.3.3



2.2

Resen/oir

[10]



18

2.2 (natural rubber)

(rubber)
(natural rubber)

(Synthetic rubber)

.. 2442
.. 2534
()
(RSS, ribbed smoked sheet) (TTR, thai tested rubber)
(crape) (ADS, air dryed sheet) (skim rubber)
(concentrated latex) ,

(prevulcanised latex) [6]
221

200
500
Hevea brasillerisis
[12]
2.2
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2.2 Hevea latex [12]
Hevea latex
(total solids content) 36
(proteinous substances) 1-15
(resinous substances) <1
1
60
2.2.2
(Faraday)
. 1826
(carbon) (hydrogen)
C5H8 [12]

(polyisoprene)
cis-1,4-polyisoprene (  2.3) (X-ray diagram)
2.4 [12]



(T

2.3

(T)
28° [13]
it e
P m— ?}
H n

cis-1,4-polyisoprene [13]

-70°

20



U7 2.4 Tasaaieenssssug@ainnisaneediendis [12]

21



22

(vulcanisation)

(degree of
crosslinking) [14]

aspergillus pénicillium

achinimycetes pseudomonas [15]



2.3

2,9.11]

231

=~ w

(microcapsule)

[16]

23

(microencapsulation)

[17]
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2.3.2
(core)
(internal phase) ()
(shell) (microsphere) [16]
4
1 (shell and core)

(continuous core of
active ingredient surrounded by a continuous shell)
2. ' (shenl and matrix)
(discrete core ut active ingreaient surrounaea
by a continuous shet
3. (matrix)
(discrete regions of active ingredient dispersed in polymer matrix)
4, (solution) (active

ingredient moleclarly dispersed in polymer matrix)

4 2.5 [16]



SHELL AND CORE SHELL AND MATRIX

Polymer and
core solution

MATRIX SOLUTION

2.5

[16]

25



( icromatrix)

(continuous phase)

. [10]

2.6

2.6

[17]

1

[17]

26



Phase Separation . m 7

Interfacial Polymerization

Electrostatic Coating

Spray Drying

2.6

Fluidized Bed Coating
Institu Polymerization

Melt Prilling in Fluidized Bed

Centrifugal Extrusion

Solvent Dehydration

Pan Coating. Extrusion

10 20 50 100

CAPSULE DIAMETER. MICRONS

-E-
500

21

o R F

1000

[ 7]
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2.3.3
2
1 (reservoir system)
(coacervation)
(coacervate)
(latex) 10
(acetic acid) (formic acid)
(sulfuric acid) 2

(hardening)
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(matrix system)

(two roll mill ) 2.1

2.1 2]

(conventional mixing)

2.3



2.3
2]
(phr)
100
, 600
(zinc oxide) 3
(stearic acid) 1.5
TMTD (Tetramethyl thiuram disulphide) 0.25
MBT (2-Mercaptobenzthiazole) 0.50
15
( ) 50
"3
L (
5B ") Pepton 65
(accelerator)
2 (friction ratio)

30



3
split feeding
5

24

(compression moulding)

24

3l
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2.4
(random)
(diffusion)

(convection)

2.4.1 (Fick's first and second laws)

(Fick’s first law)
Q=-£>¢£ (2.5)
q -
D - 1

(25)
(cartesian coordinate)
2.4 [19]



2.4

[21]

(cartesian coordinates)

(le
g, =P=>

(cylindrical coordinates)

(spherical coordinates)

DI b

g, =—D—

dz

</r

rsine do
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(control volume)

(26) 28
) = ) - )
o ) (26)
2{/_;-'
‘ > i ”V
4C|Yd2(qV' "‘d>"(‘~dX) 2dy. ddydz(q + ix dX)
G N
2.8 [20]
X
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N (AAXC)= A(qin-q 1) (2.7)
C =
A =
Ax =
qm =
q =
(2.7)
()C ()3(' 28
o / (7,\‘3 ( ' )
-7 =
(f) S = ayWussuAuASIeANdiNdY C Waunuszaznna x
ox-
00 (2 81
r, 9 z ( 2.9)
X —1rc0s9 y =rsing 1=1
r, 9 0( 2.10)
x —rsin9cos(p y —rsin9sin(p 2210089

2.5 [20]

IWVfctq |
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z)
(x,y,z)or (r,0,
!
|
|
I
P
l
|
|
|
} /1 Y
;
_—.g- ————— |/x
$ y
2.9 [21]
z)
(x,y,z)or (r,8,
/]
fel
V4
/ |
GK /"/ |
> ¥
/
o/ |
/ I
7 |
. % l /I :_y
i e
x P £

2.10 [21]



25 [20]

(cartesian coordinates)

de AdZQ d dicl

it "o oyt )

(cylindrical coordinates

)
de [d, del [ <C de
’rdr )+r77 +“IZ.TA

do

(spherical coordinates)

de ld .de | d de
dt rodr dr r sin9 do do

37

I d~c
o 0 dp~



2.4.2

2.6

T

(temperature)

(diffusion coefficient)

[20]

dx

[22]

(interchain forces)
(permant molecular weight)
(polymer crystallinity)

(plasticizer)

(glass transition temp.)

38



2.4.3 (partition coefficient) [23]

2.11 1
2 C2 C, C2
(steady - state)

vo ez p CCL 0y o)

C, c2
membrane
solution1
C,
G
2.11 h

[23]

39
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2.11
1 2
2.12
membrane
solution1 CW\
B solution2
c,
feran 3
2.12 h C, C2

[23]



2.12
C.\l.‘
v ‘”( o
CM CMm
Q

fli="1+/A7 C, M +/[T7'In CM

fl the partial molar free energy
R
T
1Al -flu,
\ CIJ RT

%_: (iT-tiuURT ~ wlVtant =

KM

(2.10)

(2.11)

(2.12)

4

c2



KM

K 2

Cwe CM

1

(homogenous)

KM KM Ko

(2.13)
M2 Kule, 210

2
(2.15)

(a general partition coefficient)

42
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