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| 1 g analytica sample | Weigh to the order of 1 mg to a 300-mL tall beaker
< About 150 mL hydrochloric acid (1+23) [about 30 °C]
| Heating | At 30 °C + 2 °C for 1 hour while shaking to mix every 10 minutes
I
| Standing to cool | Room temperature
I
| Supernatant filtration | Type 6 filter paper, 250-mL volumetric flask
I
| Transfer | Transfer residue to afilter paper
< Washing with water
< Residue> < Filtrate>
< Water (up to the marked line)
| Sample solution (1) |
I
| 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 afilter paler breaks down
]
| Heating | 65 °C + 2 °C, 1 hour, shaking to mix every 10 minutes
]
| Standing to cool | Room temperature

< Water (up to the marked line)

| Filtration | Type 3 filter paper
1
| 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

< About 2 g of potassium chloride

| Standing to cool | For 30 minutes in arefrigerator

| FiItrIation | Gooch crucible made of polyethylene, Type 6 filter paper
| Waslhing | Wash 6 - 7 times with potassium chloride solution

| Trallnsfer | 300-mL tall beaker, water

« Water (until the liquid volume reaches about 200 mL)
| Heating | 70°c-80°C
< A few drops of phenolphthaein solution (1 g/100 mL)

_ 0.1 mol/L - 0.2 mol/L sodium hydroxide solution
Titration

(Until the solution becomes light red)

Scheme 1 Flow sheet for soluble silicic acid in fertilizers containing silica gel fertilizer
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Table 1 Homogeneity test results of for soluble silicic acid
No.of  Mean® s” RSD” s’  sow’ RSDee F
sample’ () )” %) ()° (%)’ (%) Vaue
Phosphate fertilizer mixturel 10(0) 24.97 0.15 0.6 0.11 0.18 0.7 1.97
Phosphate fertilizer mixture2 10(0) 34.42 0.26 0.7 0.18 0.31 0.9 2.02

Sample

Compound fertilizer 1 10(0) 29.80 0.17 0.6 0 0.17 0.6 0.84
Compound fertilizer 2 10(0) 33.26 0.31 0.9 0 0.31 0.9 0.85
Compound fertilizer 3 10(0) 1544 0.12 0.8 0.11 0.16 1.0 2.68

1) The number of samples used for analysis; (): The number of outliers

2) Grand mean vaue (n=The number of samples used for anaysis < The number of repetition (2))
3) Mass fraction

4) Standard deviation of repeatability

5) Relative standard deviation of repeatability

6) Standard deviation of sample-to-sample

7) Standard devitation of sample-to-sample include repeatability ~ Sp4r = vV Spp 2 + Sy

8) Relative standard deviation of sample-to-sample include repeatability

9) F vaue calculated based on andysis of variance (ANOVA)

10) F critica value: F (9,10:0.05)=3.02
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Table 2 Individua result of for soluble silicic acid (mass %)
Lab Phosphate Phosphate Compound Compound Compound
DY fertilizer mixture 1 fertilizer mixture 2 fertilizer 1 fertilizer 2 fertilizer 3

A 2518 2493 33.69 33.66 29.80 29.42 32.66 3242 15.66  15.46
2525 25.14 3457 3453 30.08 30.14 3355 3372 1583 1573
25.08 24.99 34.32 34.26 29.98 30.04 3319 33.36 1563  15.69
25.03 24.72 3486 34.79 30.99 30.89 33.78  33.92 1580 1593
2458 24.95 34.27 34.28 29.98  29.85 3285 3274 1574 1539
2436 24.49 3449 34.22 30.08  29.89 33.31 3341 1592 16.01
2512 25.09 34492 35392 3047 30.46 33.78  33.50 1559 1561
2537  25.60 348  35.26 3151 31.24 3355 33.76 16.11  16.03
1) Laboratory identification

2) Outlier of Cochran
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Table 3 Statistical analysis of collaborative study results

Sample No o;labs Mear;j) Sr4)3) RSD:" SRZ RSD=" HorRat”
p (%) (%) (%) (%) (%)

Phosphate fertilizer mixture 1 8 24.99 0.16 0.6 0.33 1.3 0.67

Phosphate fertilizer mixture 2 8 34.50 0.26 0.7 0.48 14 0.82

Compound fertilizer 1 8 30.30 0.13 04 0.60 2.0 1.09

Compound fertilizer 2 8 33.34 0.13 0.4 0.47 14 0.81

Compound fertilizer 3 8 15.76 0.11 0.7 0.21 13 0.53

1) Number of laboratories, where p=number of laboratories
2) Grand mean value
(n=The number of participating testing laboratories (p) X The number of repetition (2))
3) Mass fraction
4) Standard deviation of repeatability
5) Reative standard deviation of repeatability
6) Standard deviation of reproducibility
7) Relative standard deviation of reproducibility
8) Horwitz ratio of reproducibility
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Deter mination of Soluble Silicic Acid in Fertilizers Containing Silica Gel Fertilizer by
Potassium Fluoride M ethod: A Collabor ative Study

Shinji KAWAGUCHI* and Akira SHIMIZU?

! Food and Agricultural Materials Inspection Center, Nagoya Regional Center
2 Food and Agricultural Materials Inspection Center, Nagoya Regional Center
(Now) Fertilizer and Feed Inspection Department

A collaborative study was conducted to evaluate the applicability of the method of potassium fluoride for
determination of soluble silicic acid in fertilizers containing silica gel fertilizer. Silicic acid in fertilizer 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. Five samples of
fertilizers containing silica gel fertilizer, respectively, were sent to 8 collaborators. These samples were analyzed
as blind duplicates. Mean values reported from 15.76 % to 34.50 %, the relative standard deviation (RSD,) for
repeatability ranged from 0.4 % to 0.7 %, the relative standard deviation (RSDg) for reproducibility ranged from
1.3 % to 2.0 %. These results indicated that this method has an acceptable precision for determination of soluble
silicic acid in fertilizers containing silica gel fertilizer.

Keywords  solublesilicic acid, potassium fluoride method, silica gel fertilizer, collaborative study

(Research Report of Fertilizer, 7, 36~42, 2014)



