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| 1 g analytical sample | Weight to the order of 1 mg to a 250-mL volumetric flask
|HAbout 150mL citrate solution ( About 30 °C)

Constant temperature rotary shaker

Shaking to mi
aking fo mix (30 - 40 revolutions/min),30 °C+1 °C,1 hour

|
| Cooling | promptly
|HWater (up to marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Scheme 1-1  Flow sheet of test for C-CaO in fertilizer(Extraction)

1 g analytical sample Weight to the order of 1 mg to a 250-mL volumetric flask
| About 150mL citrate solution ( About 30 °C )

. . Reciprocating water bath shaker (reciprocation horizontally at 160 times
Shaking to mix ) . .
/min, with amplitude of 25-40 mm), at 30 °C + 1 °C, for 1 hour.
| Cooling | promptly

|HWater (up to marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Scheme 1-2  Flow sheet of test for C-CaO in fertilizer(Extraction)



72

JEEHFFEHE Vol.14 (2021)

Sample solution

Aliquot

(predetermined volume)

100-mL volumetric flask

< Citric acid solution, until the equivalent of 6 mL
< About 10 mL of interference suppressor solution

<—Water (up to the marked line)

Measurement

AAS (422.7 nm)

Scheme 2 Flow sheet of test for C-CaO in fertilizer(Measurement(AAS))
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Table 1  Atomic absorption spectrometer

Lab ID”

Modle of Atomic absorption spectrometer

>

iCE 3300 AA SPECTRO (WIDE PMT), Thermo Fisher Scientific

HITACHI, Z-2310

SHIMADZU, AA-6800

Agilent, 240AA

SHIMADZU, AA-7000

HITACHI, ZA3300

HITACHI, Z-2310

HITACHI, Z-2310

HITACHI, ZA3300

HITACHI, Z-2310

ml=|~|z|a|n|o|o|a|w

HITACHI, ZA3300

L

HITACHI, Z-2310

a) Laboratory identification (random order)
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Table 2 Homogeneity test results of citric acid-soluble lime

No.of & CRSD;? 6g¥  sw® 036" St  0.56R" Spar)

e Sample ()" %) )" (W W %’ )" (W’
Designated blended fertilizer 10 3.07 4 0.12 0.00 0.04 0.04 0.06 0.04
Composted sludge fertilizer 10 5.62 4 0.22 0.04 0.07 0.04 0.11 0.05
Compound fertilizer 10 11.96 3 0.36 0.08 0.11 0.06 0.18 0.10
Fish meal 10 15.37 3 0.46 0.11 0.14 0.16 0.23 0.20
Calcium sulfate dehydrate 10 19.61 3 0.59 0.00 0.18 0.29 0.29 0.29
Mixed phospate fertilizer 10 29.36 2.5 0.73 0.06 0.22 0.43 0.37 0.44
Slag silicate fertilizer 10 42.22 2.5 1.06 0.30 0.32 0.55 0.53 0.63

a) Total mean(Number of samples after excluding outliers xn=2)

b) Mass fraction

¢) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers 2020
d) Estimated standard deviation of reproducibility calculated based on CRSDr

e) Standard deviation sample-to-sample

f) Parameters for the determination of homogeneity (determination of s},)

g) Repeatability standard deviation

h) Parameters for the determination of repeatability standard deviation (s,.)

i) Standard deviation of sample-to-sample include repeatability Sy, 4r = v/ Spp 2 + Sp2

2) HERBREERUNANIERE

HRBRE DD HE S L [FFRBR AU A Table 3 1ZRL72. HTaEIOfE R4 TUPAC DL [FER 7 b=
SOV G S TREFHEAT L T2 SRR ERAE DSMVIEZ AR 35728512 Cochran O E B Y Grubbs D E % 52
MEL7=. ZDRE5E, 12 HEREOREBREE T, 7 MEOREI DS 3 FH, 3 W= OREEISVEEL TH
ESNT.
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Table 3 Individual result of citric acid-soluble lime (C-CaO) (%)”
Lab ID” Des1g1fleartteiﬂz‘t;ended Com[;z:t?jieiludge Compound fertilizer Fish meal
A 3.05 2.95 5.71 5.68 11.41 11.27 15.01 14.96
B 3.13 3.15 5.72 5.75 12.29 12.37 15.89 15.44
C 3.12 3.03 5.74 5.77 11.82 12.17 14.87 15.06
D 3.14 3.05 5.68 5.65 12.19 12.19 15.10 15.00
E 3.16 3.15 5.94 6.19 13.96 13.21 15.79 16.02
F 3.14 3.10 5.82 5.82 12.39 12.26 16.11 15.42
G 3.15 3.22 597 5.89 12.32 12.07 16.03 15.99
H 3.10 3.24 6.05 5.85 12.54 12.36 15.89 16.39
I 3.17 3.23 5.68 5.76 12.48 12.60 15.65 16.04
J 3.21 3.30 6.03 5.95 12.90 12.75 16.21 16.36
K 3.07" 2.45° 5.70 5.73 11.47 12.23 15.27 15.63
L 3.30 3.08 5.74 5.83 11.94 11.96 14.88 15.31
b) Calcium sulfate Mixed phospate Slag silicate
Lab ID dehydrate fertilizer fertilizer

A 19.03 18.57 2033Y  2g68?  38.94 38.88

B 19.37 19.11 31.80 31.80 40.99 41.18

C 17.60 17.30 30.72 31.59 40.45 40.86

D 20.01 19.62 31.09 31.54 40.26 40.25

E 17.85 17.96 31.58 31.63 41.35 41.24

F 19.35 19.14 32.11 31.90 41.69 41.55

G 18.15 18.02 32.16 32.06 41.31 41.11

H 19.11 19.11 32.44 31.72 41.36 41.52

I 19.64 19.72 31.73 32.06 41.05 41.17

J 19.33 19.01 33.22 33.10 43.029 43.26Y

K 19.47 19.12 31.43 32.80 40.37 40.09

L 18.25 18.31 31.62 31.46 40.99 40.46

a) Mass fraction

b) Laboratory identification (random order)
¢) Outlier of Cochran test

d) Outlier of Grubbs test
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A Z BRI TR AR KO B 10 TV LTS, DR TR E(R 722 (s0) B OVBF TAR R HE(R 72 (RSD)
A ONZ =2 W] AR (R 72 (sr) M OV T - BUAH G AR 1E (i 725 (RSDR) % Table 4 (7R LTZ.

7 FEEDORBHI DWW THREHENTORE R, FEIMEIL 3.14 % ~40.78 % (E &7 3) THY, ZONHTIE (R 2=
(s 1% 0.07 %~0.4 % (H &5 R), FHTHAMERERZE (RSD) 13 0.4 %~2.4 %, = FHIURERZE (sp) 1T
0.09 %~0.78 % (E fE4r3) , = M) B R 4R 22 (RSDr) 1 1.9 %~4.7 % T -7z,
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Table 4 Statistical analysis of Collaborative study results for citric acid-soluble lime

Labs  Mean” s  RSD.° 2xCRSD.  sx¥  RSDR" 2xCRSDw’

Sample

p@” (W (W (%) M) M ) (%)
Designated blended fertilizer 11(1) 3.14 0.07 2.3 4 0.09 2.7 8
Composted sludge fertilizer 12 5.82 0.07 2.4 4 0.14 2.4 8
Compound fertilizer 12 12.30 0.24 2.0 3 0.58 4.7 6
Fish meal 12 15.60 0.25 1.6 3 0.51 3.2 6
Calcium sulfate dehydrate 12 18.84 0.19 1.0 3 0.75 4.0 6
Mixed phospate fertilizer 11(1) 31.89 0.40 1.3 2 0.60 1.9 5
Slag silicate fertilizer 11(1) 40.78 0.18 0.4 2 0.78 1.9 5

a) Number of laboratories, where p=number of laboratories retained after outlier removed and (¢ )=number
of outliers or test failures

b) Grand mean value of the results of duplicate sample which were reported from laboratories retained
after outlier and test failure removed (n=The number of laboratories(p) x The number of repetition(2))

¢) Mass fraction

d) Standard deviation of repeatability

e) Relative standard deviaton of repeatability

f) Tolerance limits of relative standard deviation of repeatability in Testing Methods for Fertilizer 2020

g) Standard deviation of reproducibility

h) Relative standard deviation of reproducibility
i) Tolerance limits of relative standard deviation of reproducibility in Testing Methods for Fertilizer 2020
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Performance Evaluation of Determination Method for Citric acid-soluble Lime in Fertilizers:
Harmonized Collaborative Validation

MATSUO Shingo!, YAGI Keiji!, KOBORI Takuya? and YOSHIMURA Hidemi!

'Food and Agricultural Materials Inspection Center (FAMIC), Fukuoka Regional Center
2FAMIC, Fukuoka Regional Center (Now) FAMIC, Nagoya Regional Center

It has been verified performance that determination of citric acid-soluble lime (C-CaO) by atomic absorption
spectrometry described in Testing Methods for Fertilizers. We conducted a collaborative study by means of
international harmonized protocol to evaluate for determination of citric acid-soluble lime in fertilizer by atomic
absorption spectrometry. We sent seven samples passed the test for homogeneity, respectively, to 12 collaborators.
These samples were analyzed as blind duplicated. After identification of outliers with Cochran test and
Grubbs test, the mean values and the reproducibility relative standard deviation (RSDr) of determination of
citric acid-soluble lime were reported 3.14 % - 40.78 % as a mass fraction and 1.9 % - 4.7 %, respectively. In
conclusion, these results indicated that method has acceptable precision for determination of citric acid-

soluble lime in this concentration ranges.
Keywords  Citric acid-soluble lime, Flame atomic absorption spectrometry, harmonized collaborative validation

(Research Report of Fertilizer, 14, 70-78, 2021)



