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Report Title Impravement of Colloidal Alkaline Earth Stability for Plant Nutrition

Application

By Mr. Chinnawut Joomjantha [D.46015531
Miss Patchalee  Chairurk [D.46015541

Advisor Dr. Surat Areerat

Report for Bachelor Degree of Chemical Enginecring

Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

This research is worked on improving the production formula fo increase the stabilily of
colloidal alkaline-carth particle for plant nutrition such as calcium, magnesium and zine group
using the material within country to reduce import from foreign country. One main purpose of
this work is to utilizing domestic raw material.

It found that the particle size in the calcium carbonate of type A was bigger than the
products from Australin and England and the specific gravity of type A was smaller than the
imported praducts. So these impacted on colloidal condition which particles had been fast settling.
One way to develop is using master batch technique with Ball mill to reduce the particle size and
adding ethylene glycol 10% by weight which gave the stability of colloid about 30.47 hr and this
basic technique can apply to magnesium oxide, magnesium carbonate, zine oxide and zinc
carbonate to improve the colloid dispersion. Then studied calcium carbonate ol slurry. It found
that the slurry can use as substitute material for caleium carbonate type A and suspendible about
60 hr. These are the reasons in sclecting calcium carbonate to improve the stability of magnesium
carbonate type A and B. Magnesium carbonate type A in the ratio 30:10 would have the collmdal

stability about 32.94 hr which was optimum for production in pilot scale.
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Specifications Analytical Method Limits Unit
Mean particle diameter Sobvay Method (MTS001) 0.05-0.10 plm
Yield Value Solvay Method (MTS010) 70-170 Pa
Brightness (457 nm) Based on 1SO 2470 96 %
Residue on sicve (45].lm) Based on 1SO 787-18 < 1000 ppim
Loss on drying Based on [SO 787 - 2 <7 o'keg

—

Characteristic Analytical Method Typical Values ! Unit
Yield Value Solvay Method (MTS001) 110 | Pa
Mean Particle Diamcter Solvay Method (MTSHO) (.07 Lm
Brighiness Based on [SO 2470 > 96 9%

+ Residue on sicve (45LLm) Bascd on IS0 787-18 < 1000 pp
f.oss on drying Based on ISO 787 - 2 < 7 L owkg
CaCO3-Content Bused on [SO 32062-1 OR.G L7
Free flowing density Based on 150 903 210 o/}
Density after tamping Basced on [SO 787-11 | 350) al
Specitic surface Bascd on [50 9277 20 | m* 2/ J
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Product Name

IFMT-60 FMT-90

FMT-98

Grade

Pre-Coating

Particle size

Top-Coating

Top-Coating

61.0 +2% 94.0 7= 2% 58.0 & 2%
Distribution < 2 llm
Solid content 75.0 1%
pll 95105 9541
Brightness 94,5+ 1% 9351 1%
Viscosity (Brookfield

<400 cps <3500 cps <700 ¢ps
at 100 rpm
Residual on 43 Lim < 50 ppim
Abrasion <25 mg <15 mg
Acid mnseluble residue

<0.50 %

(Hydrochlorie Acid)
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Typical Specification

Maoisuture:
HCT nseluble matter:

Cal)

Fe

Mn

Mg(OH),

Plus sieve (40 mesh/cm)

Specitic volume ml/g

2.5 9% max
0.1 % max
045 % max
41 -45 %,
0.15 % max
0.15 % max
0.03 % max
0.004 % max
0.5 % max
0.025 % max
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HUNTUBBUMIVDIUA  BHA B ¥0119n15A1 MOOL-04 (Magnesium carbonate gold star:Japan)
o ad o 8 A e 2w o e wood w w
Wuaaminuwnndsamate Tag UTHMALIY 9118 S?JUG\’]LLTIucluﬂﬁ%ﬂ
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Typical Specification

Soluble salts:

Acid insoluble substance:
Heavy metals:

Arsenic

[ron

Calcium

Moisture Content
Magnesium oxide
Ignition loss

Bulk density

Screen residue (+750m)

1.0 % max
0.05 % max
30 ppm max
4 ppm max
200 ppm max
0.45 % max
2.5 % max
40 -43.5%
5423 %

(.26 ¢g/ml

0.01 %
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L3I 18UN
F,=m,g
- (9.3062) x(9.8m/ 5° )< (I1N) % (lkg)
(tkgm! s7) = (1000g)

= 0.091N
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=4 o ) e o £
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nm (Falug) SERUA I PRI HAZNE (UAnIAT)
CaCO, 110 A pomANAY | SIng
I 34 4.0 34.0
2 33.7 32.5 33.0
3 332 32.5 33.0
4 328 325 33.0
5 32.5 32.5 33.0
6 32.1 32.5 33.0
7 31.9 32.5 33.0
8 31.2 32.0 32.9
9 307 32.0 329
10 30 32.0 329
20 25 310 315
30 18.4 30.8 303
40 18 29.0 28.2
50 17.9 25.0 26.0
60 17.9 20.2 215
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uﬂmfﬁﬂuﬂna“l"sﬁ ‘(‘%Iﬂﬂﬂﬂﬂﬁﬁglﬂﬁﬂ) I AURIID N
2 ' 1.0556
4 ' 1.0649
6 10815
8 1.0923
10 1.1122
20 1.1438
30 1.2233
40 1.2742
50 1.3995
60 1.5220

" = 1 1 o ar = a ¥
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2.00 0.9898
4.00 0.9923
6.00 0.9974
8.00 0.9986
10.00 1.0000
12.00 1.0010
14,00 1.0070
16.00 1.0150
18,00 1.0200
20.00 1.0258
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14,00 1.0462
16.00 1.0486
18.00 1.0468
20.00 1.0523
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M .
9 (U HEUUAT)

@y | 2% 4% 6% B% 10%
] 32 323 32.2 32 13
2 32 32.5 2.2 32 33
3 32 325 2.2 32 33
4 3NN 322 32 13
5 32 325 32.2 32 33
6 32 325 32.2 32 33
i 32 32,5 322 32 33
8 24 325 332 32 33
9 24 323 32.2 32 33
10 24 325 32.2 32 13
20 2.2 28.2 27.9 28 33
30 20 20 15.2 17.5 305
40 17 16 10 13 13.5
50 15 3 7 9 113
60 8 0 0 0 10.7
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4 = a = 1 = Y
ﬂ'lii“l»‘i‘ﬁ 1.7 F\Iﬁﬂ?iﬁﬂ'kl']ﬂ"l‘jﬂﬂﬂgﬂFJUEUﬂ\ﬁLLﬂLﬂL"!folJﬂﬁUﬂnm‘Huﬂwm f tnaInal

s oW P NP =t w
Wﬂmﬂmmﬂu'll“ll']‘ﬂ]ﬂl]jﬁiﬂﬁi‘]ﬂﬂm'ﬁlﬂﬂllﬂ$ﬂ\’lﬂq‘ﬂ

3o - iZﬁ‘Uﬂ'ﬂN@"&‘Uﬂﬂ%‘Hﬂ%ﬂi’)u (muﬁmm)
(%LZINQ) FMT-60 FMT-98 FMT-90S 9200 Australia England

0 34.0 34.0 340 0 | 340 340
| 5 337 335 335 33.0 325 330
2 33.7 335 335 330 325 33.0
3 33.7 335 335 330 325 330
4 337 335 335 33.0 323 330
5 g3 335 335 330 325 330
6 337 33.5 335 33.0 325 33.0
7 335 333 335 33.0 3235 33.0
8 33.5 333 335 33.0 32.0 329
9 33.0 331 33.2 33.0 320 329
10 33.0 32.6 33.2 33.0 32.0 329
20 32.5 324 33.0 33.0 31.0 35
30 32.0 32.0 327 30.5 30.8 303
40 32.0 32.0 320 13.5 29.0 28.2
50 32.0 32.0 3l4 11.3 25.0 26.0
60 319 319 31.2 10.7 20.2 215




1 3
TN A8 HANTANAZNANYBILI B AT NYTaA197 Tae il dmadminsodudu

130 ﬂ'J]Ngd‘]Jﬂ%l%‘l—!ﬂ:iﬂElu @;m.ﬁmm)

Falwa MgCO, MgO Zn,CO, Zno
1 30.4 26.5 30.5 242
2 29.8 207 30 24
3 295 s 20,5 235
4 28.6 8.5 28.2 23
5 2845 0 28.2 23
6 27.4 0 28.2 23
7 26.9 0 27.7 22.5
8 25 0 27 0
9 24.8 0 26.1 0
10 225 0 26 0
20 21 0 0 0
30 18.5 0 0 0
40 14.5 0 0 0
50 11 0 0 0
60 0 0 0 0
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M50 A9 HWAMTANAENDUUDILTHIBLITTHTUARN I Iagigasiumatiai iy

nm o n“mﬁ-lma;;qwm%umxnau (mmﬁw;m) ]
(‘filjﬂud) MgO MgCO, n0 anCOj Zn(England)
| 32.5 325 325 32.5 32.5
1 28.7 275 | 32.0 31.5 32.0
| 2 27.6 20.0 32.0 315 32.0
3 252 25.0 314 310 32.0
4 24.0 24.8 31.0 30.0 318
5 20.0 22.5 | 30.0 30.3 31.8
) 15.0 19.8 29.0 303 31.8
7 0.0 17.3 29.0 302 318
8 0.0 15.6 29.0 30.0 315
9 0.0 13.2 28.6 29.0 3L
10 0.0 0.0 28.6 29.0 315
20 0.0 0.0 28.0 29.0 30.8
30 0.0 0.0 28.0 29.0 295
40 0.0 0.0 275 29.0 29.0
50 0.0 0.0 237 26.9 28.0
60 0.0 0.0 19.8 25.0 27.0
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Experimental Data Sheet
Date: ...

Project : IRPUS-14810006 :improvement of colloidal alkaline earth for plant nutrition application

Batch No
Preduct Name @ . ... ... .. ...

Formula: T B
| Trade name & Supplier oo 2. Urea e g
i . icCa. .. Y covvv.g | 3. Xanthangum . % g
, CIMg. L % evriie.g | 4. Ethylene glycot ... % g
-\i iZn . Y TSN g |5  Water % g
| 6. Ofher additives —~ ... % e, g
! Total weight: ... 94
’ Chemical & Physical Properties : Mixing Method & Conf:iition :
' 1. Concentration of Ammonia (ppm) ... "1 Baii mill [] stirrer tank
2. Concentration of Nitrate (ppm) ... Mixing Temperawre ... DC
3. Concentration of Urea (ppm) ..o Mixing time e, hrs.
4. Conductivity (mV) EINE RS N | g | P X rpm
5. Viscosily (cP) R ) Batch size " ..lliie g/ liter
6. Speitic gravity Frefilsfie, £~ O 41 .. e
~ 7. pH S % N2
8. Particle size (Um) e gl
Sedimentation 1R FESUIE 1o ittt ven e e eaeneea et st ra vt e e sa bt a e a0
(00e s 1T a1 1: ¢ LS AU R P TSRO PP PIPRUPSPPRPIPETR T EEES SRS
Reported by .........ooooovieen
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