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1. IXCHIC

AR, IEEHR L CTHEEIEEFICE ENHE LM EH SN TETCHDHHLOO, & 48 (T-MgO) HlE
FECHOWTE, IEEMERBRIEICINE S TR o7z, Z227C, R 29 AW SR ISR S 3R BR L
(2017) VIR SN TWD A IR BT D T L — LR AW SEIEDHERE, 15 TEARE S O 5 ABRBEIK 25t L LTz
T BEORERIEEL Tl H /TRENE I ERER T 572012, H—lBR=EICB T 22 Y R E FE L
722 ZORER, AREEOT L — KA WIEDSHENE, 1GTRARE R O 5 AVRBEIR & st Gl L= L2k
(T-MgO) OFRERIEEL L Cili i CEDHTEAMRRLI-ZE0D, # E2RORERELL TR (2019) Vi
STz, SEULEERE, &K OFEEA SRR AR OIIRAE BREL T, —RBRED%
YL A FEHELT- D CTE DM A RS T 5.

2. HHEHRUAZE

1) RAEXNREH

AEEFE L THUAL TODABRIEE 2 /1, FE R DR EASAZIEL TofTIci L7z, i Ok e < B B
& 500 pm D5V E@IE T DI TFEL AT HRUEL S LTz, ik ORI A RAREHT, RUVRIC AN TEE
L, oW ECTHEIE THRAFLIZ.

2) FERUHRE

(1) JREFRtoHr SR HITACHL  Z-2310
(2) HEXUJF: KOYO KBF828NI

(3) HyhFL—hk: LB NP-6

3) HEOHN

(1) AK: AKEREERE (HAIVUART Elix Advantage 5) 2 W CRFRIL 7= JIS K 0557 1ZHLET 5 A3 DK

(2) FHEE: JIS K 8541 (ZHLE T HRI%D B OFRIE (B s b A E4 B REH)

(3) Hifg: JIS K 8180 (ZHLUE T DR D ME ORI (B s b A E 4B HEA)

(4) THIHIFR: TIS K 8132 \ZHLE AL AN F 7 A5 KFI) 60.9 g 28— —2000 mL (21
DED, D EOIKENNZ %, HilE 420 mL 248 %[22 THE2L, BIZKZIZ T 1000 mL L7z,

(5) ~7FVULFERER (Mg 1 mg/mL) : <7 337 LEAERR (Mg 1000 mg/L) (& -7 AV AF0YEHMiSE;
JCSS)

(6) ~Z %7 LFEYERK (Mg 0.1 mg/mL) : <7 37 LMEEER (Mg 1 mg/mL) 10 mL 242875 2= 100
mL (280, BERRETKRE A 7=
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(7) WBEHRA~Z 27 LEAER (Mg 1 pg/mL~10 pg/mL) : ~ 2 %37 AEHER (Mg 0.1 mg/mL) D 2.5
mL~25 mL 22577 A2 250 mL (2B FERIICED, FEHMHIFIRIR 25 mL #2012, fEfETREMA 7.
(8) MM zea Bk . TV MHRIANSIER 25 mL 2287 T 22 250 mL 1280, B ETAREZINZ -

4) HERAE

25 (T-MgO) OfhiHH & OVHIE L, IEBFEGRER AT ST D E a7k (Table 1) 2
7=. Z2EZD7=0IZ, RERiEDO 7 — —b(Scheme 1~Scheme 3) Z/~L7=.

Table 1 Method of total magnesium

Testing Methods for Fertilizers Preparation of sample solution
4.6.1.a Flame atomic absorption spectrometry (4.1.1) Incineration-hydrochloric acid boiling
4.6.1.a Flame atomic absorption spectrometry (4.1.2) Incineration-aqua regia digestion

5 g analytical sample Weight to the order of 1 mg into a 200-mL tall beaker
[
Charring Heat gently
Incineration Heat at 550 °C £5 °C, 12 hours
[
Standing to cool | Room temperature

< Small amount of water, moisten the residue
<= About 10 mL of hydrochloric acid
< Water (up to about 20 mL)

| Heating |
[

| Standing to cool |
[

| Transfer | 250-mL volumetric flask, water

Cover with a watch glass, 5 minutes

Room temperature

< Water (up to the marked line)

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

Scheme 1 The flow sheet for total magnesium in fertilizers
(Preparation of sample solution by incineration-hydrochloric acid boiling)
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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
I
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 Solution |

Scheme 2 The flow sheet for total magnesium in fertilizers

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

Sample Solution |

Aliquot

(predetermined amount)

100-mL volumetric flask

< About 10 mL interference suppressor solution

< Water (up to the marked line)

Measurement | Atomic absorption spectrometer

Scheme 3 The flow sheet for total magnesium in fertilizers
(Measurement)
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3. BERUEE

1) AERLBIZLPEEDFME

JEBHERBRIE NS N TS L RREO 7L — A FIOCEIZE, sUEHATR ORI ED 2 B0H5.
ke 550 °C TIRAL L7284 1283l 10 mL &K 10 mL 2 N2 5K L — X e B E (LU T, [HERmE L 1L
T 5. )&, wEHE 450 °C TIRALL7=# 2 10 mL SHElE 30 mL 22 5K b — FAR R #E (LLT, [ F
KGEEIET D, ) ThD.

TR OB EMEZ S 272012, BARDIREDALANEE 2 REFKZ KR OHEEASADE 3 Ja N
T, HFRBAUEE FOKFEIZED 4 SOMTTRERE FEML, 2 BEORSAEOE S HBIER Ot EE E L7,

EPHUME M O ¢ BOE DGR % Table 2 IR LT, WO HEEHZ B W TH A EREITFRDLN T, 2
FIEROREMEICA BRI o7 2enh, EHLOFM G EZRIRL THIZIZREO R EEEFLZEN
TELEZ 2B, L EDORERDNG, RO 2) OFUEHEIE OFHEITEL, EARMEEZ W THRELZ.

Table2 Test result using samples of 3 different concentration for evaluating trueness

Mean® Homoscedasticity t test
Sample Method .,  Variance  Critical  ratio Critical
(%) ratio value i value
Compound Incineration-hydrochloric acid boiling 5.13 186 99 0.63 545
fertilizer A Incineration-aqua regia digestion 5.12 . . - .
C d Incineration-hydrochloric acid boilin 1.36
orpoul oy ¢ acidborne 6.19 9.28 085 2.5
fertilizer B Incineration-aqua regia digestion 1.36
Cattle and Incineration-hydrochloric acid boiling 2.58
i 2.13 9.28 0.90 2.45
poultry droppings Incineration-aqua regia digestion 2.59

a) Mean value (n =4)
b) Mass fraction

2) PHTIEERUH[EFEE O

DTS B OV RS JE AR89 572, Table 2 T/RUIALERIEEL B, Fia M OFE A SAE FAWT, 1K
SIREC LD 2 E (T-MgO) ORIES 2 MM TTHAEZZ TS5 [BIFEMLALARE % Table 3 ITRLT-.
F72, ZORERDD— TR E S BT A AT > TROAVZ O TREEE B OV P BTRS £ % Table 4 (2R LT-.

Table 4 £V, {LAIEEF B DR FERAMEIE 2.59 % (EH 853 2) T, FHTHMEERZEX 0.25 %, T HEH R 1
R7213 1.55 % Tholz. FHia M OFEESAOKTEEIEIT 1.30 % (B &5 R), HMTHESRERZED 0.44 %
T A RMERER 221X 1.39 % Th o7,

ZNOOREICHITDNT O EMER D, IEBFERBRIEI ORI TO DO TR EE (DR TH e A Y
#2) K OV REPRE FE (AR R HER 22) O B LN TH -T2 05, ARIEILRIEE R 0% & Kk OFE E A5
ADFE T EBERIEELL THOREEZ AL TODI LN RSN,
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Table3 Repeatability test on different days (Mass fraction(%))
Test da
Sample est day Total
1 2 3 4 5 mean
2.58 2.54 2.66 2.59 2.59
Compound fertilizer B 2.59
2.60 2.53 2.64 2.59 2.59
1 I 1.30 1.28 1.33 1.30 1.31
Cattle anq poultry 131
droppings 1.31 1.28 1.33 1.31 1.30
Table 4 Repeatability and intermediate precision
Repeatability Intermediate precision
Mean®
Sarnple S rb) RSD rc) CRSD rd) S I(_De) RSD [(]’)ﬂ CRSD I(T)g)
)" (%)Y (%) (%) (%)" (%) (%)
Compound fertilizer B 2.59 0.01 0.2 2 0.04 1.6 3.5
Cattle and poultry droppings 1.30 0.01 0.4 2 0.02 1.4 35

a) n =10 (2repetition x 5 days)

b) Repeatability standard deviation

c) Repeatability relative standard deviation

d) Criteria of repeatability relative standard deviation
e) Intermediate standard deviation

f) Intermediate relative standard deviation

g) Criteria of intermediate relative standard deviation
h) Mass fraction

4. F&O

& s (T-MgO) DiERiEL L TOT L — AR FROEIEDE M EHTLR D701, ALRIEEE, & &k U
TS ANTONT, B—RBREICRBIT D2 Y MR A EHEL, IROFE AT

(1) BEEMRORD, Bl EOSH AFE 3 % AW CRAL — SRR T IR EL IR AL — T K5y e

e TENEI 4 SOHMT CRBRE B L 7oL 25, S0 HEN MRS, IREHO t EL KL 7-LZAM
A B AKAE 5 % T 2 FIEMICHBRETRO LN ->T-.

(2) DR THEFE B OV P DR EE 2 iR 3 720D, ALERIERE, HER OFEASAEAW, 2 mIMTTHEZZE
TS [ERBRAAT ST R, FEIMEDS 2.59 % (H&5r3) KTV 1.30 % (B &#538) THATHMEER 21X 0.25 %
J Y 0.44 %, HFERHEAERR 221 1.55 %X N 1.39 % Th-o7lz. ZOFREFRIT, BRI RS TND %
BEL VBT DO TR EE K OV S BE o H 220l 7= LTz,

(1) ~ Q) DEAEICEY, B BREICBW TR RBRIEICNE SN QDS 2RO 7L — ARG
HEORGRELTERRIEE, FE R OFEASAZHTCHE A TEHZ LN RSN,
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Determination of Total Magnesium by Atomic Absorption Spectrometry
: Expansion of Application Range

KOBORI Takuya ', YOSHIMURA Hidemi' and YAGI Keiji'

! Food and Agricultural Materials Inspection Center (FAMIC), Fukuoka Regional Center

A single-laboratory validation study was conducted for the determination for total magnesium (T-MgO) in
compound fertilizer, cattle and poultry droppings by flame atomic absorption spectrometry. The values of T-MgO
measured a quadruple test using 3 different concentrative analytical samples by incineration-hydrochloric acid
boiling procedure were compared with incineration-aqua regia digestion procedure. As the result, significant
difference was not confirmed in homoscedasticity of the results of 2 groups and #-test for each concentration under
the two-sided significant level of 5 %. In the train of duplicate test per 5 tests on different days using compound
fertilizer, cattle and poultry droppings, total mean values (mass fraction) were 2.59 % and 1.30 %, repeatability
relative standard deviation (RSD;) were 0.25 % and 0.44 %, and intermediate relative standard deviation (RSDr)
1.55 % and 1.39 %. As a result, they were within the criteria of repeatability and intermediate precision of the
Testing Methods for Fertilizers. Those results demonstrated that this method by atomic absorption
spectrometry in a single-laboratory was applicable to the determination of T-MgO in compost, sludge

fertilizer and incineration ash of chicken droppings as well as compound fertilizer, cattle and poultry droppings.

Key words  total magnesium, compound fertilizer, cattle and poultry droppings,

atomic absorption spectrometry, Testing Methods for Fertilizers

(Research Report of Fertilizer, 13, 225-231, 2020)



