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| 1 g analytical sample | Weigh to the order of 1 mg to a 300-mL tall beaker.
|H About 150 mL hydrochloric acid (1+23) [about 30 °C]
At 30 °C £ 2 °C for 1 hour while shaking to mix every 10 minutes.

Heating
1

| |
| Standing to cool |
| |
| |

Room temperature

Supernatant filtration Type 6 filter paper, 250-mL volumetric flask

1
Transfer

Transfer residue to a filter paper

< Washing with water

< Residue > < Filtrate >

< Water (up to the marked line)
| Sample solution (1)

| Transfer | Together with filter paper, 250-mL volumetric flask made of polymer
|<— About 150 mL sodium hydroxide (20 g/L) [about 65 °C]
| Shaking to mix | Stopple and shake to mix until a filter paler breaks down
1
| Heating | 65 °C + 2 °C, 1 hour, shaking to mix every 10 minutes
1
| Standing to cool | Room temperature
|H Water (up to the marked line)
| Filtration Type 3 filter paper

I
| Sample solution (2) |

Aliquot Transfer the same volume of sample solution (1) and sample solution
(predetermined volume) | (2) to 200-mL beaker made of polyethylene

< About 10 mL of hydrochloric acid
< About 15 mL of potassium fluoride solution

< 2 g of potassium chloride

| Standing to cool | For 30 minutes in a refrigerator
I
| Filtration | Gooch crucible made of polyethylene, Type 6 filter paper
|
| Washing | Wash 6 - 7 times with potassium chloride solution
1
| Transfer | 300-mL tall beaker, water
|<— Water (until the liquid volume reaches about 200 mL)
| Heating | 70 °C - 80 °C

|<— A few drops of phenolphthalein solution (1 g/100 mL)
0.1 mol/L - 0.2 mol/L sodium hydroxide solution
(Until the solution becomes light red)

Titration

Fig. 1 Flow sheet for soluble silicic acid in the fertilizers containing silica gel fertilizer
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TR CTEIEE L TEROIZFE AR T O ER K O VI VEE AT T O IR O & & (DL T, TREMET
FEDAER V). ) &, ZNOEIRALURIE Lz AIVEMET O EEORIEE% Table 1 1R U7, ZOREE, AR



4 AEEHFFEHRE Vol. 6 (2013)

WEED G BT 2 rEME T W IR ORI EENE, £ ORIEMEIVE #4577 12.93 %~43.02 %DFH T, 99.2 %
~101.2 % Th-oTz. E7z, EETVEEOS &R CHIEEOREREE Fig. 2 1IRL, BIZ, EURERRA R .
EUFEAROEIFZIT y =1.006x-0.25 THY, ZOFEBEFRENT »=1.000 TH-7-.

AR O EE O A B K OVATAEMET WERIKIEIE —E L QD2 Enn, B ERIEO Fb K O b 57
D, LUT ORET CIERUBHEIR (1) X OBUBHEIR (2) 1R G L CRIEETEIT W ZHIE 52L& LTz,

Table 1 Measured value of soluble silicic acid using acid and base extract, respectively, and the mixture

Measured value using respective extract Measured value

Materials Acid-soluble Base-soluble Calculated total using
silicic acid" silicic acid” content”’ the mixture

%)" %)" (%)" *%)"
Phosphate fertilizer mixture 20.42 4.48 24.90 25.04
Phosphate fertilizer mixture 28.15 5.53 33.68 33.64
Phosphate fertilizer mixture 25.98 4.87 30.85 30.75
Phosphate fertilizer mixture 27.56 6.07 33.63 33.96
Phosphate fertilizer mixture 29.38 4.91 34.29 34.56
Compound fertilizer 4.84 29.31 34.15 34.22
Compound fertilizer 0.37 23.20 23.56 23.67
Compound fertilizer 4.58 25.45 30.03 29.95
Compound fertilizer 14.84 18.68 33.52 33.62
Compound fertilizer 1.33 11.60 12.93 12.95
Compound fertilizer 11.21 4.59 15.80 15.99
Compound fertilizer 0.65 42.37 43.02 42.66
Mixed fertilizer 21.79 11.97 33.76 33.89

1) Measurement using sample solution(1) in Fig. 1

2) Measurement using sample solution(2) in Fig. 1

3) Calculated from the acid- and the base-soluble silicic acid content
4) Mass fraction

2) HHTEER

B 13 SRUITHONT, RIEITHEST 3 BT CTRERLIZAER A Table 2 (TRL7z. S E EEITE &S
12.85 %~42.49 %D #iFH T, FEHERZEITE B 0.04 %~0.29 % T, FMHEHERZEIL 0.2 %~1.2 % THY,
liti & T D RAE T oz,
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Fig. 2 Relation between calculated total contentand measured vaule of soluble silicic acid
Solid line: derived from the regression line
Dashed line: derived from y=x
1) Calculated total content of from the acid- and the base-soluble silicic acid content

2) Mrasured value of using the mixture

3)

ER FIRZEE T 57280, AIVEMETTOEE 2 % Y OB Z L, RIEICHEST 10 SO0 TRBRZ EhiL

Table 2 The results of repeatability measurement

Mean"’ s? RSD”
Materials (%)4) (%)4) (%)
Phosphate fertilizer mixture 25.25 0.29 1.1
Phosphate fertilizer mixture 33.44 0.15 0.4
Phosphate fertilizer mixture 30.80 0.08 0.3
Phosphate fertilizer mixture 34.34 0.29 0.9
Phosphate fertilizer mixture 34.32 0.21 0.6
Compound fertilizer 34.34 0.22 0.6
Compound fertilizer 23.57 0.09 0.4
Compound fertilizer 29.97 0.11 0.4
Compound fertilizer 33.74 0.11 0.3
Compound fertilizer 12.85 0.16 1.2
Compound fertilizer 15.94 0.04 0.2
Compound fertilizer 42.49 0.12 0.3
Mixed fertilizer 33.86 0.05 0.2

1) Mean value of soluble silicic acid (three trials)

2) Standard deviation
3) Relative standard deviation
4) Mass fraction

EETROMHER
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Tl % Table 3 1R L7z. B FRRIZTEEMERZE X100, M FRRITEEERZE X2 X t(n-1, 0.05)1 L TR
BILDY. ZOZEND, RIEIZBITHER FRITE &S 1 %ERE, R THITE &S5 0.5 %RELHEES
iz, 72k, EE TRV ~VORE O EEIELITOICHTZY, 0.1 mol/L KEE(LT NY AR O E &I 1
mL BE ThH-o7-.

Table 3 Estimated LOQ and LOD for solubility silicic acid

Mean" 57 Estimated LOQ3) Estimated LOD"
Material (%) (%) (%) (%)
Phosphate fertilizer mixture 1.89 0.11 1.1 0.5

1) Mean value of soluble silicic acid (ten trials)
2) Standard deviation

3) sx10

4) §x2xt(n-1,0.05)

5) Mass fraction

4. FEH
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EESRL, B—RBREICB T2 %Y EOMRE S ORFIEE LA, RO REGT-.
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TEMEAE RITR 12.85 %~42.49 %O T, HEEREITEEDFR 0.04 %~0.29 % T, tHEERZET
0.2 %~1.2 % Th-7=.

3) AIEIZBITLEMETOEEOE & TIRITE &SR | %RE, B TIRITEES 0.5 %RELHES
ni-.
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Method Validation of Potassium Fluoride Method for Determination of Acid-Soluble and
Base-Soluble Silicic Acid in Fertilizer containing Silica Gel

Akira SHIMIZU'

' Food and Agricultural Materials Inspection Center, Nagoya Regional Center

(Now) Fertilizer and Feed Inspection Department

A study was conducted to evaluate the applicability of the method of potassium fluoride for determination of
acid-soluble and base-soluble silicic acid in fertilizer containing silica gel. Silicic acid in fertilizers was extracted
with hydrochloric acid (1+23) and sodium hydroxide solution (20 g/L) successively, and then each extract was
mixed. The silicic acid in the mixture was determined by potassium fluoride method. The accuracy and the
precision were assured from 3 replicate determinations of 13 fertilizer samples containing silica gel. As a result,
mean value ranged from 12.85 % to 42.49 %, standard deviations (s) ranged from 0.04 % to 0.29 % and relative
standard deviations (RSD) ranged from 0.2 % to 1.2 %. On the basis of 10 replicate measurements of each testing
method of a solid sample, the limit of quantitative value (LOQ) was estimated at 1 %. These results show that the
method of extraction by hydrochloric acid and sodium hydroxide is useful for the determination of available

silicic acid in fertilizer containing silica gel.
Keywords  available silicic acid, potassium fluoride method, silica gel, fertilizer

(Research Report of Fertilizer, 5, 1~8, 2013)



