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BRiLEOR B GFIEE AW, 72, 2B, Kl kD7 ——k(Scheme 1~Scheme 4) 2/~ L7=.

Table 1 Component and Measurement

Test item Testing Methods for Fertilizers (2019)
Component
number Measurement
. Flame atomic absorption spectrometry
1 Total magnesium (T-MgO) 4.6.1.a

(4.1.2) Incineration-aqua regia digestion
(4.2)  Measurement

2 Soluble magnesium (S-MgO) 4.6.2.a Flame atomic absorption spectrometry

(4.2) Measurement

3 Citric acid-soluble magnesium (C-MgO) 4.6.3.a  Flame atomic absorption spectrometry

(4.2) Measurement

4 Water-soluble magnesium (W-MgO) 4.6.4.a Flame atomic absorption spectrometry

(4.2) Measurement
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5 g analytical sample | Weight to the order of 1 mg into a 200-mL tall beaker
I
Charring Heat gently
Incineration Heat at 450 °C£5 °C, 12 hours
[
Standing to cool Room temperature

< Small amount of water
< About 10 mL of nitric acid
< About 30 mL of hydrochloric acid

Heating | Cover with a watch glass to digest
I
Heating | Slightly move the watch glass and remove acid
I
Standing to cool | Room temperature

< 25 mL of hydrochloric acid (1+5)

Heating | Cover with a watch glass to dissolve
I
Standing to cool | Room temperature
I
Transfer | 100-mL volumetric flask, water

< Water (up to the marked line)

Filtration | Type 3 filter paper

Sample Solutiion |

Scheme 1-1 The flow sheet for total magnesium in fertilizers

(Preparation of sample solution by incineration-aqua regia digestion)

Sample Solutiion |

Aliquot

. 100-mL volumetric flask
(predetermined amount)

< About 10 mL interference suppressor solution
< Water (up to the marked line)

Measurement | Atomic absorption spectorometer

Scheme 1-2 The flow sheet for total magnesium in fertilizers
(Measurement)
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| 2 g analytical sample | Weigh to the order of 1 mg into a 500-mL tall beaker
< About 200 mL of hydrochloric acid (1+23)

| Heating | Cover with a watch dish, boil for 5 minutes
[

| Cooling | Immediately
[

| Transfer | Water, 500-mL volumetric flask

< Water (up to the marked line)

| Filtration | Type 3 filter paper
I
| Sample solution |

Scheme 2-1 The flow sheet for soluble magnesium in fertilizers
(Extraction)

Sample Solution

Aliquot .
100-mL volumetric flask
(predetermined amount)

< About 10 mL interference suppressor solution
< Water (up to the marked line)

| Measurement | Atomic absorption spectrometer

Scheme 2-2 The flow sheet for soluble magnesium in fertilizers
(Measurement)
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1 g analytical sample | Weigh to the order of Img to a 250-mL volumetric flask

< About 150 mL of citric acid solution[about 30 °C]

Constant-temperature rotary shaker (30-40 revolutions/min)

Shaking to mi
axig 1o 30 °C £1 °C, for 1 hour

Cooling | Immediately

<—Water (up to the marked line)

Filtration | Type 3 filter paper

Sample solution |

Scheme 3-1 The flow sheet for citric acid-soluble magnesium in fertilizers

(Extraction)

1 g analytical sample Weigh to the order of Img to a 250-mL volumetric flask

< About 150 mL of citric acid solution[about 30 °C]

Reciprocating water bath shaker (reciprocation horizontally at
Shaking to mix 160 times /min, with amplitude of 25 mm~40mm), at 30 °C +

1 °C, for 1 hour.

Cooling | Immediately

<—Water (up to the marked line)

Filtration | Type 3 filter paper

Sample solution |

Scheme 3-2 The flow sheet for citric acid-soluble magnesium in fertilizers

(Extraction)

Sample solution |

(predetermined volume)

Aliquot
quo 100-mL volumetric flask

<—About 10 mL of interference suppressor solution
<—Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 3-2 The flow sheet for citric acid-soluble magnesium in fertilizers

(Measurement)
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| 1 g analytical sample | Weigh to the order of 1mg to a 500-mL volumetric flask

<—About 400 mL of water

| Heating | Cover with a watch dish, boil for 15 minutes
I

| Cooling | Immediately
I

| Transfer | Water, 500-mL volumetric flask

< Water (up to the marked line)

| Filtration | Type 3 filter paper

| Sample solution |

Scheme 4-1 The flow sheet for water-soluble magnesium in fertilizers
(Extraction)

| Sample solution |

Aliquot
(predetermined volume)

100-mL volumetric flask

<—About 10 mL of interference suppressor solution
<—Water (up to the marked line)

| Measurement | Atomic absorption spectrometer

Scheme 4-2  Analytical procedure for water-soluble magnesium in fertilizers
(Measurement)
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© MNIATEOE NRMOKEIH B L 2o 27—t 22— (AL Z2-2310)
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%R PRSI O B 22 (CRSDR) RO BBH H (G 1) LI HEE == M F B HE(R 75 (65) % Table 2 (TRL
7-.

PVEPEOYEIE, TUPAC/ISO/AOAC DHEFERBR 7 mhaL VO FIEEZSZICEM L. 5, RBRAHED
S MR TR BT, BRAEIZ OV T Cochran DRREEEMILT. ZOFEE, TR TORSITEBNT
SMUEIZRRD IR DS T2D T, ZNDHD AAEIC DWW T — il B 0 o2 FhE L, O THE MR 22 (s.) K OY
PR R 72 (spp) 23K, (R 2 ISP TEEHER 72 (s,.) Z AL 7=. I, TUPAC/ISO/AOAC DHAERR
B aha L O+ OHER (K 3) & VT EMEDORIE LT o1, ZTORER, N—IHEAE K ONE AR
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Table 2  Homogeneity test results of phosphorus

Critical

No.of = a) o A d) e) ~ D g) ~ h) 28) i )
Component Sample saaple X % CRSDr™ O Sr 0-50R Svb 0-30R ~ Sbb value ” Sber
%" ) (" (" (%) ()Y (%) (%)"
Compound 10 353 4 014 002 007 002 004 0000 0004  0.03
fertilizer A

Cattleandpoultry 1 H 56 4 010 001 005 00l 003 0000 0002 002

droppings
Total C ¢
magnesium Comg(’s 10 157 4 0.06 0.04 0.03 0.018 0019 0.000 0002 004
(T-MgO) (Cow dung)
Composted sludge
o 10 0638 6 0.04 001 002 0.00 0.01 0.0000 0.0003 0.0l
fertilizer
Bark compost 10 0288 6 0.02  0.005 0.009 0.006 0.005 0.0000 0.0001  0.01
slaked lime 10 2946 25 074 023 037 024 022 0.06 0.14 0.33
Calcium carbonate ) X
. 10 2196 3 0.66 027 033 0 020 (Y 0.15 0.27
ertilizer
Soluble Phosphat
magnesium chosphate 10 11.75 3 035 0.3 0.8 0.07 0.11 0.00 0.04 0.15
fertilizer mixture A
(S-MgO)

Mineralsilicicacid 516 4 029 006 014 003 009 000 002 007

fertilizer A

Mineral silicic acid
fertilizer B

10 4.44 4 0.18 0.07 0.09 ov 0.05 oo 0.01 0.07

Magnesium

hydroxide fertilizer 10 39.04 25 0.98 0.31 049 025 029 0.06 0.26 0.40

Compound 10 2070 3 062 027 031 0.09 019 0.0l 0.14 029
L. . fertilizer B
Citric acid-
Jubl '
solble — Magnesiumhumate 01040 3 031 0160 0156 0 009 (O 0.04  0.16
magnesium fertilizer A
(C-MgO) Compound
k) k)
PO 10 468 4 019 004 009 o9 006 o0 0.01 0.04
Compound 10 226 4 0.09 0.07 005 002 003 0.00 0.01 0.08
fertilizer D

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 2019
d) Estimated standard deviation of reproducibility calculated from rough standard of relative standard deviation of reproducibility
¢) Repeatability standard deviation
f) Parameters for the determination of repeatability standard deviation (Sr)
g) Standard deviation sample-to-sample
h) Parameters for the determination of homogeneity (determination of Spb)
i) The value for the test: F1(0.36g)? + F2s,.2
F1=1.88, F2=1.01 (The number of samples (10), The number of repetition (2) )
j) Standard deviation of sample-to-sample include repeatability — Sp4r = +/Spp2 + Sr2
k) When the variance between groups <the variance within a group, sp,- was considered as 0
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Table 2 Continue

Critical
. - o A d ~ ~ i
Noof £ @) CRSDR® bR D 5.9 O.SURf) Spp® 0.30Rh) Sbbzg) value Spar)

%) () (%" (%)Y (W) (%) (%) (%)”

Component Sample cample

Magnesium

. 10 26.07 2.5 0.65 0.13 0.33  0.13 0.20 0.02 0.09 0.19
sulfate fertilizer

M ixed micro
element fertilizers

10 1548 3 0.46 0.09 023 0.08 0.14 0.01 0.05 0.12

Water-
Jubl
soube Phosphate 10 547 4 022 008 011 00l 007 000 00l 008
magnesium  fertilizer mixtureB
(W-MgO)

Processed

. i 10 3.50 4 0.14 0.02  0.07 0.036 0.042 0.001 0.004 0.04
magnesium fertilizer

Magnesium humate

k) k)
fortilizer A 10 235 4 0.09 0.04 0.05 0 0.03 0 0.003 0.04

2) HEFEBREBERVNNIERTE

K ikBR RS SN FRBR R Z Table 3-1, 3-2, 3-3 KO 3-4 (/RLTZ. & RANO a8 E RS R
% TUPAC O 3L[FFER 7 b /U TRREEHLERL 7=, SABR ARG DSV E #9572 12 Cochran ORRE
J% QY Grubbs ORREZEFERELTZ. TOFER, FRBREBIZOWT 10~11 REBEORBEAEDOHD, & 25
ZDWTE S FEEHOREL OIS, 3 FHOFEC 5 B EOREMHIMVEL L CHES . AlEtEE I
DN S FEOREL DY D, 3 FHORE T 4 MBEOMEMAIUEEL CHlESN-. BT I2o
WU 5 FREEO B CHEEOSMVIEIT 2 o T2, F, KIEMEE B2V T 5 FEO R0 B, 3 FlikE
DT 5 RREOREEIVMVEE L CHES -

Table 3-1  Individual result of total magnesium(T-MgO) (%)”
Lab 1D ?;r:lﬂ?z(;ini Cattifr(?;l;ihf gosultry Compost (Cow dung) Comlf);st‘;?;leiludge Bark compost
A 3.63 3.58 2.66 2.65 1.66 1.65 0.671 0.670 0.329 0.325
B 3.51 3.49 2.54 2.53 1.55 1.50 0.639 0.638 0.304 0.289
C 3.51 3.50 2.57 2.54 1.57 1.53 0.643 0.637 0.302 0.300
D 3.55 3.52 2.55 2.55 1.55 1.53 0.645 0.639 0.307 0.301
E 3.58 3.56 2.59 2.59 1.58 1.56 0.660 0.647 0.306 0.302
F 3.859 3.70° 2.87 2.74 1.84 1.83 0.732Y  0.710Y 0.354 0.323
G 3.69 3.67 2.73 2.63 1.74 1.69 0.645 0.632 0.320 0.314
H 3.69 3.64 2.70 2.65 1.67 1.65 0.663 0.655 0.327 0.314
I 3.56 3.54 2.62 2.61 l.64 1.61 0.653 0.649 0.305 0.300
J 3.96Y 393 295 2.95 1.89°  1.739 07147 07147 0346  0.343
K _9° — — — — — _9 — — —

a) Mass fraction

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

d) Outlier of Grubbs test

e) Not tested
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Table 3-2  Individual result of soluble magnesium (S-MgO) (%)?
Lab ID” slaked lime Calcium .c.arbonate ‘I.)hospl.late Mineral.silicic acid Mineral.s.i]icic acid
fertilizer fertilizer mixtureA fertilizer A fertilizer B
A 29.39 29.35 21.12 21.10 12.36 12.34 7.36 7.33 4.64 4.61
B 29.44 29.35 20.81 20.66 11.38 11.17 7.17 7.13 4.22 4.22
C 29.32 29.20 22.97 22.36 11.98 11.94 7.26 7.25 4.54 4.46
D 28.99 28.96 20.52 20.27 11.83 11.80 7.06 7.00 4.26 4.24
E 30.17 29.62 23.22 23.17 12.09 11.90 7.33 7.25 4.51 4.50
F 28.78 28.77 22.95 22.29 12.91 12.72 7.859 7.46° 4.83 4.83
G 27.98 27.45 21.28 20.96 12.329  11.399 7.18 7.04 4.70 4.60
H 30.46 30.22 23.21 22.75 12.56 12.50 7.59 7.55 4.78 4.77
I 29.27 29.06 22.71 22.45 12.12 12.03 7.31 7.22 4.56 4.49
J 32.17 31.93 24.35 23.67 13.94 13.72 7.65 7.64 4.92 4.90
K 28.87 28.52 21.38 21.26 11.70 11.67 9.779 7.16° 4.57° 3.53%
a) ~d) Refer to the footnote of Table 3-1
Table 3-3  Individual result of citric acid-soluble magnesium (C-MgO) (%)
b) Magnesium Compound Magnesium humate Compound Compound
Lab ID hydroxide fertilizer fertilizer B fertilizer A fertilizer C fertilizer D
A 40.25 39.79 21.30 21.22 11.09 10.93 5.05 4.82 2.45 241
B 37.94 37.92 20.25 20.11 10.62 10.62 4.74 4.73 2.36 2.28
C 37.70 37.19 19.94 19.83 10.47 10.45 4.70 4.67 2.43 2.28
D 37.96 37.50 20.04 19.92 10.79 10.66 4.60 4.58 2.26 2.18
E 38.03 37.51 20.06 19.95 10.75 10.74 4.61 4.61 242 2.38
F 39.09 37.58 21.45 20.84 10.82 10.69 5.08 4.74 2.75 2.53
G 35.28 35.06 20.17 20.07 10.19 9.89 4.73 4.67 2.45 2.38
H 39.79 39.08 21.34 21.00 11.10 11.01 5.04 4.89 2.61 2.50
I 38.80 38.74 20.60 20.59 10.76 10.75 4.86 4.76 2.36 2.31
J 41.83 41.83 22.11 22.06 11.74 11.57 5.00 4.99 2.54 2.50
K 36.19 36.15 20.10 19.77 10.50 10.20 4.90 4.69 2.46 2.31

a) ~d) Refer to the footnote of Table 3-1
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Table 3-4  Individual result of water-soluble magnesium (W-MgO) (%)
b) Magnesium Mixed micro Phosphate Processed Magnesium humate
Lab ID sulfate fertilizer element fertilizers  fertilizer mixtureB  magnesium fertilize fertilizer A
A 26.10 26.05 15.34 15.29 5.80 5.70 3.63 3.55 2.42 2.41
B 26.07 26.06 15.04 14.96 5.52 5.48 3.44 3.42 2.38 2.35
C 25.63 25.59 15.09 14.98 5.45 5.37 3.47 3.39 242 2.37
D 26.41 26.37 15.53 15.49 5.75 5.69 3.57 3.54 2.529 2.519
E 25.27 25.25 15.34 15.34 5.43 5.40 3.35 3.35 2.36 2.34
F 26.49° 24679 1524 1468 5989 5229  3.63 3.51 2339 2.10°
G 25.33 25.28 15.18 14.94 5.77 5.65 3.32 3.28 2.36 2.30
H 25509 25259  15.67 15.08 5.37 5.34 3.42 341 2.41 2.33
I 25.68 25.67 15.36 15.26 5.57 5.56 3.53 3.50 2.42 2.39
J _9 — — — — _ 9 — —
K 25.21 25.21 15.27 14.19 5.62 5.55 3.52 3.36 2.39 2.35

a) ~¢) Refer to the footnote of Table 3-1

3) BHTRERVEMBERRE

A Z BRI TR BRI KD B2 12 LTS, D TR YR 22 (s0) L ODH THR SHE HE(R 22 (RSDy)
A ON =5 [ PR B ER 22 (sp) K OV [ A BUAE e AR HE (R 72 (RSDR) % Table 4 |Z/R LTz,

H L RBEOYEIL 0316 %~3.58 % (H &5 H) THY, ZOHTEEERZE (s0) 1% 0.01 %~0.04 % (H &
), DHTRHE R 22 (RSDy) 1 0.6 %~2.7 %, =M HBIEHERZ (sp) 13 0.01 %~0.13 % (H &%),
[ FFHLAR S A V(R 22 (RSDR) 13 1.9 %~6.2 % CThH 7.

AITAVES L OB 4.58 %~29.42 % (B &5 3) THY, OO TEEER 2 (s0) 1% 0.03 %~0.28 % (&
2R, D THXHERENR 22 (RSD)) 1X 0.7 %~1.3 %, =M A SRR 22 (sp) 13 0.21 %~1.19 % (H &7 ) ,
S P B X (R 722 (RSDR) 13 2.8 %~5.8 % Thho7e.

SENETE TOYELEIT 2.42 %~38.24 % (H &5 H) THY, OO TR 2 (s0) 1% 0.08 %~0.42 % (H &
G35, BHTRIHR HER 7E (RSDo) 13 0.9 %~3.2 %, =X FHARER A (sp) 13 0.13 %~1.83 % (H &S ),
SETH] P AR G S MR 22 (RSDR) 13 3.4 %~5.4 % CTH -7,

IREEMETE £ OFEIEIE 2.38 % ~25.70 % (BH &7 3R) THY, TOHATIEEAERZ (s0) 13 0.02 %~0.31 % (&
BoyaR), O TR RHEYERZE (RSD.) 1 0.1 %~2.0 %, == M HEHEIR 2 (sp) 13 0.04 %~0.44 % (E £y R),
SEE FFHAR S EE MR 22 (RSDR) 13 1.5 %~3.0 % CTH 7.

W LD DT AE e AT MR 22 (RSDy) S OVEE ] - BLFH A YA 25 (RSD) ® TR 5RBR 1% C 2 Y M ffE R
FIEIREN TODHRREL BT D ED H ZOFREHN THHZ LD, ZNHORBRIEDREE I
B R BR L OVERE L UE I CE B L QWD LA R LTZ.
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Table 4  Statistical analysis of Collaborative study results for total magnesium, soluble magnesium,
citric acid-soluble magnesium and water-soluble magnesium
Labs  Mean” 5,9 RSD.Y 2*CRSD?°  si’ RSDR® 2*CRSDg"
Component Sample ) ) )
p@)” (W (%)) (%) (%) %)) (%) (%)
Compound 8(2) 358 0.02 0.6 4 0.07 2.0 8
fertilizer A
C"“za“d?"“l“y 10 266  0.04 1.5 4 0.13 5.0 8
oppings
Total C ¢
magnesium © OmSOISl ) 9(1) .63 0.02 1.4 4 0.10 6.2 8
(T-Mgo) OW du g
Composted shdge ¢ (o) a9 (.01 0.9 6 0.01 1.9 12
fertilizer
Bark compost 10 0.316 0.01 2.7 6 0.02 5.7 12
slaked lime 11 29.42 0.20 0.7 2 .11 3.8 5
Caleium carbonate 11 2207 028 13 3 1.19 5.4 6
fertilizer
Soluble Phosphat
. osphate
magnesium LooE 10(1) 12.23 0.09 0.8 3 0.71 5.8 6
( S-Mg 0) fertilizer mixture A
Mineral silicic acid
certiliver A 9(2) 7.30 0.05 0.7 4 0.21 2.8 8
Mineral silicic acid
rertilizer B 10(1) 458 0.03 0.7 4 0.23 5.0 8
Magnesium 1 3824 0.42 1.1 2 1.83 4.8 5
hydroxide fertilizer ' ' ' ' '
Compound
o 11 20.58 0.18 0.9 3 0.74 3.6 6
Citric acid- fertilizer B
lubl '
soluble  Magnesiumhumate 1 1074 0.11 1.0 3 0.43 4.0 6
magnesium fertilizer A
(C-MgO)
Compound 11 4.79 0.11 2.2 4 0.16 3.4 8
fertilizer C
Compound
fertilizer D 11 2.42 0.08 3.2 4 0.13 5.4 8

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))
c¢) Repeatability standard deviation

d) Repeatability relative standard deviation
e) Criteria of repeatability relative standard deviation in Testing Methods for Fertilizer 2019
f) Reproducibility relative standard deviation

g) Reproducibility relative standard deviation

h) Criteria of reproducibility relative standard deviation in Testing Methods for Fertilizer 2019
( As for precision, the permissible level may exceed them by a factor of 2.0)

i) Mass fraction
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Table 4 Continue
Labs  Mean" 5.0 RSD,Y 2*CRSD°  si’ RSDz® 2*CRSDR"

Component Sample ' ) i i
p@)” (W (%)) (%) (%) %) (%) (%)
Magnesium
sulfate fortlizer 8 (2) 25.70 0.02 0.1 2 0.44 1.7 5
Mixed micro 10 15.16 0.31 2.0 3 0.33 2.1 6
element fertilizers
Water-soluble Phosohat
magnesum tih,ZOSp ,ate s 9O 5.56 0.05 0.9 4 0.15 2.7 8
(W-MgO) er Cr mixture.
Processed 10 3.46 0.05 15 4 0.10 3.0 8
magnesium fertilizer
M ium h
agnesumhumate o)) 2.38 0.03 1.3 4 0.04 1.5 8
fertilizer A
4, F&OH

B R BRA IR S L7 LA, AIvAMEE £, VAN LR OVKEEMET - (Z L — ARk o
RBEIZ DN, RBRET L2 10~11 FRBRE TF 5 HE (10 7)) OFREHE VTR RIRBRZ FHL, 0M TR
JE K OB == [ O PR BUAE B A A L 7.

ZORER, T — DR WICEIZIDE 'O FEIE 0.316 %~3.58 % (H&/7=) OFRPHIZRBWNT, =
[ P BAH R HZE Y 75 (RSDR) 13 1.9 %~6.2 %, FITEMET O -RIME 4.58 %~29.42 % (B 553 3) OHiPHIC
T, R HE MR 22 (RSDR) 1E 2.8 %~5.8 %, <IAPEE O 2.42 %~38.24 %(’%f%%?ﬁ)@
FPAIZB W T, EF I HE AR 2 (RSDR) 1T 3.4 %~5.4 %, KIEMEE EOFEHE 2.38 %~25.70 % (&
By 3) O#PHIZRW T, ER B SHEER 2 (RSDr) 1L 1.5 %~3.0 % Th-o7=. 7z, ZhHO=E M F 8l
FRXHE AR 72 (RSDr) 1 XAEEFE R BRIE O 2 U MEHGE O RN RSN TOD B RIEL ~ VTR T DIEE D B %

DFFEFFANTHY, %?Eﬁa“éﬁfﬁ%ﬁf%ot

A B LCRBREL, T CICHE—R BRI L0 E O 2 Y 4778 (SLV : Single Laboratory validation)
MENTED, EHIT4 lﬁlmﬁﬁf‘lﬁ%% THEHE L SN L FFRBRIC L D% M MEERR (HCV) A3 aE Sz
ZEMD, ZNHORERIEOMEREITALEFERBR BRI DIEREMIHED Type B(SLV &KUY HCV 12X 55FH) (2
AL TWDAZEEHERBLT-.

EFERBRICTH W EEL e LAy — T =T g a sk A a N L TERASE, Fa=—
TTITIRAEE, VAN LT VISR OZEREER A SO BITH EE R LET.
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Performance Evaluation of Determination Method for Magnesium in fertilizer:
Harmonized Collaborative Validation

YAGI Keiji', KOBORI Takuya', SOETA Hideo? and YOSHIMURA Hidemi'

"Food and Agricultural Materials Inspection Center (FAMIC), Fukuoka Regional Center
2FAMIC, Fukuoka Regional Center (Now) FAMIC, Fertilizer and Feed Inspection Department

The performance has been confirmed for the measurement of total magnesium (T-MgO), soluble magnesium
(S-MgO), citric acid-soluble magnesium (C-MgO) and water-soluble magnesium (W-MgO) by flame atomic
absorption spectrometry described in Testing Methods for Fertilizers. However, these methods only were verified
by single laboratory validation or multi laboratory validation, were not evaluated by harmonized collaborative
validation. Therefore, we conducted a collaborative study by means of international harmonized protocol to evaluate
for determination of T-MgO, S-MgO, C-MgO and W-MgO by flame atomic absorption spectrometry in fertilizer.
Five samples passed the test for homogeneity, respectively, were sent to 11 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 T-MgO were reported
0.316 % - 3.58 % as a mass fraction and 1.9 % - 6.2 %, respectively. Those of determination of S-MgO were
reported 4.58 % - 29.42 % as a mass fraction and 2.8 % - 5.8 %, respectively. Those of determination of C-
MgO were reported 2.42 % - 38.24 % as a mass fraction and 3.4 % - 5.4 %, respectively. Those of
determination of W-MgO were reported 2.38 % - 25.70 % as a mass fraction and 1.5 % - 3.0 %, respectively.
In conclusion, these results indicated that each method has acceptable precision for determination of T-

MgO, S-MgO, C-MgO and W-MgO in these concentration ranges.

Keywords  total magnesium, soluble magnesium , citric acid-soluble magnesium, ater-soluble magnesium, flame

atomic absorption spectrometry, harmonized collaborative validation

(Research Report of Fertilizer, 13, 87-101, 2020)



