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1. [XL®HIC

MSEATEOE N EEHOK EN B 22 T2 2 — (FAMIC) TIZBBHIRGEVIC S, BEAKEE KRR DR
(XD AR D A PE GG A~DONAREEIT> TS, WEBIEEHIAERE D ICB W CE RSN AE
FRAY DI R BN ED LN TEHY, BEBEL THMLNA70LL G A FRENEDLN TN,

BIE FAMIC Ci, HERMIHTE (1992 FERR) P LD FEAPEICELE L2 DT - 1S 2 A ME DS feRB S - kB ik
SEEWEIL, TIERERBRE VAR EL, R—L_X—UIB# L TW5. 70l OW T AR AV TERE
AT, R TS & Il E 32 7 AR HHE SIS QDAY 2014 AL AR KR RIS
YEMVE OEATT OO OILFRIRER A T L 7o 25, =M B E D IREERER LD B 222 Kig 8 2, H
ETERVRBRELSH ST ZDRKEL T, JEEHR OV ABED I EBIR DX MEZ m D772, B
LEETREENRRELRDIENEZ LN T, VABIZEDEMND, AW Hr i E OEHE
NSRS 3 B EEED LT WV S Ho 7o JER P HTIEITIZ m 2 HTIEL LT, TRV LD
ELIHESITODD, A@d 0 F T2 AMA BT L FIETHLEWV ST EDNH D Z D7D, 1
PBERT VA1) A F R OB IR R T IR T a2 sl L.

ABHRIRAR R 71 E LT, IERFERBRIE O O L OBERGTEREEF O/ 23R BRIEL L TERAZSN TV D
A — AR — SRR RIES 2R E L, 22T DR (R | SRS R S T2 IEEHZ 3 T 28
HEEMNE) KIS T DD DY R IEE T L. S BIECOW I E S Fe IR e x5l
T, S EATOMEE — Wil — B R RO RIEIC OV I S TR ORI O B 22 L JEEE S G b
LT, H—mBR=C BT D2 U MEMER A T o7 T, TOME L HE T 5.

2. MPRUVAHE

1) SHARMORR

M A TE B C /MDA FF A RIS E DAL T DA A & A THIROIEEL, 3 58 A% (AT i
DA 4 55, TGS\ ABRIEE 14, I 0 ABRIEE 4 £, IRADABIE 6 4, AR 5 4, Kk
BEATIERE 1, (LARIEEE 12 47, BLATEEL 6 &, Motk Akl 3 A, I IEIAE AR 1 41, SRS
RVETIEAL 6 4, BIES TR 5 5, IRAE HITEHL A, R OBEE v~ o EE 3 40) %308 & L CIUEL,
OB AR, & EAEE, <> T AEENT 212 um D550 %, OO EZAEEHT H BZ 500 um O
SHVEBIETHETENE RN T IR CAOBT A RRE L LT, 400 A R PR R O 48 5
BRI LR IR R LT

VRSIEATEOE NRMOKPEIH R it 2 — e e —
2 MSTATBOE NERMOKEW B 2 2Tt 2 — et 2 — B MF e 2 —
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2) EKERURER

(D FEFBEmHrEERE: AinAT7/mv—X Z-2310 Rt —~  J ot Rt
(2) Ayr7L—b: THeI{ERYER T APS-500

(3 Wik

3) AE

(1) /K: JSK 0557 ([ZHETH A3 DKk

(2) DAFE: ¥tk

(3) fHME, Wils, WM &K OMEEE: AFeENTH

(4) BRfEKFETE=U L M 98 %DFSE

(5) HilET =L A RIS H

(6) FUIHIANER: —hife Vo L (k) 100 g 7K IZ#7>LC 1000 mL &L7-.

(7) 7o fEReg: 7o MERERR (Cr:0.1 mg/mL, FISEHIZE T34 JCSS) XIdrm AMEHERL (Cr: 1 mg/mL, Fi
Dt T3 ; JCSS)

(8) WEMA/ 0L EUERT : 7oL EYERR (Cr 0.1 mg/mL) ZAEHEFIREL T ERE2 2B T T A3TLD,
110 FEOT-EIMFIHAETRZZ N ENINZ, YR (1+23) TAR UIREFE R BR LD 7 0 L3R BRI RE W T
L7-.

(9) Ea kv () : HiE 99 %rFA3E

4) BEBRARSE

(1) DARE—fHEE — Rl MaE (LT, TOAREIE LD, )

AEBF I ATEIC BN T, Z7abikBRyEE L CIE SV CWBEBEF O H ik, sRBERIE T A2 LU IR .

Strakkl 050 g~1.00g #1I00ED, h—/LE—H—200 mL~300 mL (Z AL, D EOKTHEEELZ
%, VAR 10mL K OMEERRK 10 mL Z20n%, BEHIL TV Ry N L — R USRI LT 3043 RnEL4,
Rist 2351, AT T 2E TMEL Tz, i, iHEEK) 10 mL 2558 W TNz, whis b CREMEH 23S
TOETIET H8MEE 2 [RIMEDIRL 72, Hinth, filak) 5 mL 288wz, b—A e —h—ZKEHILCHE
VN 300 °C LA B CTHEERD A A LTOIRBE TR 1 IRERDINENL 7=, Fmt%, KK 20 mL 20z, h—/Le—7
—ZWFEH ML CREWERDITINEAL TA LTz, i th, &7 722 100 mL IZBL, I ETKEMA 2%, 5
3R CTAHL, Z7uHllEHORENR R E L= (Scheme 1) .

(2) EARFELLT, TEKEIEND.)

JEBFERRBRIEIZ BT, DRIV LK O #W % G e IRk 0 7 a A EORBRIEICER A S TS 7k (K
EEEZ RS . BB EEE LU IR

IHTRREEB.00 g Z1EA0ED, h—/LE—%H—200 mL (2 A, D EOKTREEEL 7%, MERK 10 mL &
OMERER 30 mL 2Nz, REFHILCREV Ry b7 L —hUIHbE ETKI 30 /3 NEVERERHILZ 351, BRaldiA
AT, fath, HEE (145) K 25 mL ZFEEMITINZ, h— e — I —ZREEHILTEY, FnITmEL
TN, ntk, RE77223100mL (IZBL, IR ETKREMNZ 2%, A IFETAEL, 7aLfjEHo
FEHRR E L7 (Scheme 2) .
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0.50 g~1.00 g

: 200-300-mL tall beaker
analytical sample

<A small amount of water, moisten the anaytical sample
«About 10 mL of phosphoric acid

«—About 10 mL of nitric acid

Hesting | Cover with awatch glass, heat for about 30 minites

Heating | Slightly move the watch glass,and vaporise nitric acid

|<—About 10 mL of nitric acid (twice)

Heating | Slightly move the watch glass,and vaporise nitric acid

|<—About 5 mL of sulfuric acid

Heating | Cover with awatch glass, digest on a hot plate or sand bath at 300 °C for an hour
|<—About 20 mL of water
Hesting Cover with awatch glass, dissolve

Standing to cool Room temperature

Transfer | 100-mL volumetric flask, water
|HWater (up to the marked line)
Filtration | Type 3 filter paper
|
Sample solution |

Scheme 1 Method flow sheet of chromium in inorganic fertilizers
(Sample solution preparation by phosphoric acid method)

5.009g

andlytical sample 200-mL tall beaker

<A small amount of water, moisten the analytical sample
<About 10 mL of nitric acid

<About 30 mL of hydrochloric acid

Heating | Cover with awatch glass,digest on a hot plate or sand bath
I
Heating | Slightly move the watch glass,and vaporised acids
<About 25 mL of hydrochloric acid (1+25)
Heating | Cover with awatch glass, dissolve
|
Standing to cool | Room temperature
I
Transfer | 100-mL volumetric flask, water
|ewater (up to the marked line)
Filtration | Type 3 filter paper
|
Sample solution |

Scheme 2 Method flow sheet of chromium in inorganic fertilizers
(Sample solution preparation by agua regia method)
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(3) WK FET o E=r LFMRE (BAF, [ KZRfEE L. )

VMRS BB L D4y RTEE LTI IS D 1. SCHRD HIETIE, Srakel 2B by, N—F—
THEBENMEAT S HIETHLN, [HBRE |2 h—1t —h— |2, [N—F—EHEINE %350 °C Dk 7L
— R AIHEE | CINEA S D 7RI LTz, BRI E T 2 LU R IR,

SIBEREF1.00 g 2130 ED, b=l —H—100 mL (Z AN, FifR/KETET=U5109 ZM%, FEHILT
78\ 350 °C DAY 7L — IR = C LIRRIINEAL 72, Sk, Ml (1+45) %9 25 mL 27Tz, k
— VB —H—H BRI TR, FTIEL TAD LT, ik, 2R 7722100 mL ([ZBL, fElREThE
INZT=4%, AR 3FETAHEL, e LfiliE HORERR K E LT (Scheme 3) .

1.00g

andlytical sample 100-mL tall beaker

|<—4 g of ammonium hydrogen sulfate

| Heating | Cover with awatch glass, digest on a hot plate or sand bath at 350 °C for an hour
|<—About 25 mL of hydrochloric acid (1+25)

| Hesting | Cover with awatch glass, dissolve
I

| Standing to cool | Room temperature
|

| Transfer | 100-mL volumetric flask, water

|<—Wa¢er (up to the marked line)

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

Scheme 3 Method flow sheet of chromium in inorganic fertilizers
(Sample solution preparation by ammonium hydrogen sulfate method)

(4) FlE—Riths — W R IR il (LUF, T=IRESEI &), )

AERFERRBRIEIZ BT, O XUIBERIGIRAEE 07 v 55l BRiEE L CTRAS QD 5L, RBRERIES
BELLFIORT.

SotrakEl 1.00 g #1320 &0, h—/LE—H—200 mL~300 mL {Z A, D EOKTREZE L%, K
10 mL % ONRiBERD 5 mL 1%, BEFHIL TR, 170 °C~220 °C Dy h 7L —h b E TR0 304y
LA EN#Ed%, 300 °C LA ECHREAL, S8 AR AE L e b ETMEL T, i, i EEK 5mL &
Nz, WEFHIL TR, 300 °C LA 1 C 2~3 B IIEAL , SO ILAZ T HL TR ED 2 mL LA R IZ7e5 £ T
BL7-. sk, YRR (1+10) %9 5 mL J OVUK#D 20 mL 278Nz, =B —h—ZEEHILTE Y, 20
DT 10 47 REEE AL IR LTz, g, KE W CTE2ET T 22100 mL IZBL, M ETREMZ -,
AR 3T TAHIML, EHAIREL7= (Scheme4) . 7235, AWM Z G R WIERIZ R ET HIENE, BRI
D — R IEDEIEITAE M LT

(5) thRik

ARFHZBWT EIRESEA G B LT ik, —IREAE T2 T DAREHI RT3 5728, Z29pBh IEi3EE LT
WREE T > &= AOTNINE BN 5k, SRBRERE 752 UL IR

SYBTEREE 1.00 g 213700, b—/LE —H—300 mL IZ A, TR T v E= b dga iz, DREOKTHE
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ZHL7-1%, AR 10 mL, feleky 5mL K ONEEE R ER) 5 mL 2002, BaFIL T, 170 °C~220 °C D7k
7 L= X3 B TR0 LR LA EINBAL 7=%%, 30 43 BA BT TINENE E 24k 4 12 300 °C LAk
FT LT, 300°C LA T 2~3 FFHEPINZAL , SHITKRFTHILA T HL TR EDK) 3 mL 2720 TMEL 72, Hun
%, KEHWTEETZT7A2 100 ML (2L, SR ETKEMZI-1%, A/ 3 TAEL, S EHARELT
(Schemeb).

1.00g 1.00g
analytical e 200-300-mL tall beaker andlytical e 300-mL tall beaker
«—4 gof ammonium sulfate
<A small amount of water <A small amount of water
<—About 10 mL of nitric acid <—About 10 mL of nitric acid
<—About 5 mL of sulfuric acid <—About 5 mL of sulfuric acid
«—About 5 mL of perchloric acid
Cover with a watch glass, Cover with awatch glass,
. heat gently on a hotplate . heat gently on a hot plate
Heating or sand bath at 170 °C-220 °C Heating or sand bath at 170 °C-220 °C
for no less than 30 minutes for no less than an hour
I |
Heat on a hot plate or sand bath
. at no less than 300 °C, . Increase heat gradually at 300 °C
Heating until yellow-blown smork Heating for no less than 30 minutes
no longer evolves
<About 5 mL of perchloric acid
| Heating | Cover with awatch glass digest on a hot plate or sand bath at 300 °C for 2-3 hours
|
| Heating | Slightly move the watch glass,concentrate until it becomes no more than 2 mL or about 3 mL
<—About 5 mL of hydrochloric acid (1+10)
<—About 20 mL of water
| Heating | Cover with awatch glass, dissolve for 10 minites
|
| Standing to cool | Room termperature
[
| Trander | 100-mL volumetric flask, water
<—Water (up to the marked line)
| Filtration | Type 3 filter paper
[
| Sample solution |
Scheme 4 Method flow sheet of chromium in Scheme5 Method flow sheet of chromium in inorganic
inorganic fertilizers fertilizers
(Sample solution preparation by (Sample solution preparation by improved
3-mixed acid method) method )

5) HOL®DRIEA X
BRI DO —E®E (25 mL LLTF) 22877422 100 mL (280, FEnEIFIER 10 mL 2Nz, BICHER
FH 27 50 I e o b T B AN RV RR B DY BE L7 A O s (1+17) , Hfe (1423) I3k A2 Thnz (&
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HRA7 a0 S HERR 100 mL HICHEREK) 3.7 mL B AL TWL72D, sBHATR TF O IE IR B KX OV IS U T
HIE MR ORI FE S RIRRRE L2 D JOMBEL7), JRFBOEATISEIEAL, 70 LS5V Tl K 359.3
nm OWSEEEAIE LT, [RIRHAR HER A FERICHIE L TR i a W Toril el o 7 Ao T
ZRD Tz, B ENA KGR R LR U 7= 3R O I i€ 5154 Scheme 6 [Z/RLT-.

L Aqua regia method, and Three-mixed acids method, and
Phosphoric acid method . .
ammonium hydrogen sulfate method inproved method
[ Sanple souion |
I
Aliquot 100-mL volumetric Aliquot 100-mL volumetric Aliquot 100-mL volumetric
(upto20mL) | flask, water (upto25mL) flask, water (upto25mL) | flask, water
<—About 10 mL of interference <—About 10 mL of interference <—About 10 mL of interference
suppressor solution suppressor solution suppressor solution
<—About 67 mL of «—Hydrochloric acid (1+23) «—Hydrochloric acid (1+17)
hydrochloric acid (1+17) (up to the marked line) (up to the marked line)

—Water (up to the merked line) [ When chromium have high concertrtion

«—Aliquot up to 10 mL of sample solution

<—About 10 mL of interference suppressor
solution

«—About 67 mL of hydrochloric acid (1+17)

—Water (up to the merked line)

| Measuemert | Atomic absorption spectrometer (359.3 nm)

Scheme 6 Method flow sheet of chromium in inorganic fertilizers
(Measurement procedure by 5 methods respectively)

3 BRRUER

31 AMBRARGEDORE

1) SEAMBRARGZRICIDAEMELLE

BHA IR IEZIRIE T D720, AL LT 24) (D) WARRE, (2) EAKIE, (3)FiKZRRE, (4) =ik
Weika MO CRRL, & 571EICE D7 n AEM AL THHD ABRIEIC I DRIE L el LT R % Table
1 \RUTZ. R L7Z3BHE, ALRRIEEL, Bl A TR, SESWITWERE LR, BEVABRILE!, MERITWERY A
JE, JESW -~ TR & 1A 5F6 AL

ZORER, FIRIER ORUKZAHET, IREVARIEE, BRI ORRYAIE, SESW < T JERHT RN T,
DABRIEIZ RS T HRIEMDOEIE DY 21 %~82 WAREZ RLI. —J7, ZiRBRIAL, DABRIEICH 4 HHIEE
DEIE DY 94 %~103 %Ll ZE[FHEOREMEEZ R LT, ZORERND, —HOMBEINENIIL, VARBIER O =
IRIRIE TR TELD, EARIEM OBRZEIELE TIE0 M CEROWEEIE D 70 MEE MR E TV D
ZENFEZDBNI.
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Table1l Result of quantitative value of chromium in inorganic fertilizers digested by 4 methods respectively

Compound Mixed Silicate slag Phosphate Fused silicate Proc
. . I . . ferromanganese
fertilizer fertilizer fertilizer fertilizer mixture phosphate slag
Messured | Measured  , Measured  , Measured  Measured  Messured
Method value® Ratio aue’ Ratio aue’ Ratio vaue® Ratio aue® Ratio aue” Ratio

(mgkg) (%) (mgkg) (%) (mgkg) (%) (mgkg) (%) (mgkg) (%) (mgkg) (%)

Phosphoric oo 100 1633 100 303 100 4014 100 3122 100 3214 100
acid method
Aquaregia oo 195 q305 g5 333 110 2453 61 2372 76 676 21
method
Ammonium

hydrogen 524 104 1457 89 314 104 2774 69 2570 82 2155 67
sulfate method

3-mixed acids
method
an=1
b) The ratio of vaues when the result of phosphoric acid method taken as 100

517 103 1598 98 293 97 3998 100 3057 98 3017 94

2) BEHOL (1) ISk S FMEIGER KSR

EFE D OFE RS, KBRS IEO AN v ME A MO FREEN ZHER T DL LTz, VAR
15, FAKIE, iR ZRRE &K O =IREEIC XY, SR a M O—FECTh L7 A (1) (Cr03) ™ ¥
ZALAAEEHZ 0.010 g (Cr U CRUEHHIRE 6842 mglkg A2, R0 1) OGO H L 7- SRR K O 7 1 LR
FOHEIRE L72 D IR E) USINL 3 RO T ClRIUNGRER A SEii L 745 5% Table 2 IZ/R LTz,

B IFEOYEL IR, DARETEIX 98 %, FAKVEK O /KL AR 1 YA, —IRIEEIL 99 %Th-o
7o 20U, FKRER OBKZRRE T, B b a () ZZEAE 3R CERD-T2Dy, VABRTE K N =1k
FRIECIXIZEAE R CET T EB 2 BT, ZORKZEIRIEDFEFIZ OV T, filEKETE=T A
(R DRRECIEm by m s (M) IHFEAE B ETEIRNEVIHEY E—E T DR ThoT-.

UL EDZ e, ZIREEEIFBEFIE CHO AL E FIFEE O 43 iffe 1% A L QOB ATREM D ®Y, WA BEE
FERLZ2WHFEEL TR TELAIREMERHHEE 2, ZIRBBIEICIV L T ORGEEDHZEELT:.

728, A B0V AREEORMNEIGRER BRI, IR R OVPH TR ER 2 S B IC R AT Tho7z. milko
HFERBRCOABBIEORMHHEENR R Lo —REL T, VARRE G Tl E FARIR OIS E -T2
ENTINZ T, BRI HTHEDD AVBERIEDHLE TIEEIN T AR O &IZIE (5 mL~10 mL) 2360, INEE EE K& O
BRI TORNWe®, BBREICL > TRBREH N B> T2 b — R EZ X DN, ZDT2, Afk
FCIIAEE I HTEZHUE D SR OFEFAN T —E DRIFIC IR I L 7= (Scheme 1). F7z, ARO[
AR UL E IR T OV A D 5282 K0 E 2L B~ D E R R E D R EALS, £ i BollE L7255
AIEEE O BESEV PR ET2D, THUTRIRE D7 a L (8 50 mg/kg) & & Teal bl VW 2212 kY, SUBHAR
Doy EER 25 mL LT HMERHY, JIE R T O ABRIRE DS FVIREE TORBR Cholzizi, L
EBRboTcbDEZZ LN, — 7, ARFICIIHAEIRED /225 el 2R L2, fREE
ZE LIcZ I KWE AER R OO AR IE RS TH2ENTE, oL ik L CHIETHZ 1L
1207, VAR DOREEIZ LD IES > EOMBITRO bivieholz. Linl, MU ET 230k 3BV K
IR COMEN B2 Z L HIRBRICR R (2 B IR 222 L7228 (R CIE0 ABRIEIC KD 2833 550k
MRBDOITG AN, Z2005 1D TR B AU 5280, MMBVEE 2K TS, BRI CTnEd
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DEDRIEEATS1Z. ), WABBEHERT5ZL1280E — I — DA E R 12 L0 A<IG S e — 1 — D
FEIN RN LT, DABRIEDS R DLEM RO,

Table2 Recovery rate of chromium by respective methods for chromium oxide(l11)

Concentration Concentration of

of additional chromium naturally o RD, " Recovery
a) r c)
Sample Method chromium in fetirilizer value rate
(mg/kg) (mg/kg) (mgkg) (%) (%)
Phosphoric acid method 6842 54 6746 1.0 98
A ia method 6842 38 42 9.2 0.1
Compound A q.uarer?lzm © et
fertilizer ~ ATIMONIUM Nyrogen suifate 6842 38 78 46 06
method
3-mixed acids method 6842 60 6801 1.0 99

a) Mean vaue of pardle test (n=3)
b) Repeatability relative standard deviation
¢) ((Mean vdue-concentration of chromium naturaly in fetirilizer)/concentration of additional chromium)x100

32 ZREREANRIADRE

1) SRBERICHTEEBORKAFESE

SIRFIEICEY, KOG E S VIR R L2 A, HLEMEWEE 170 °C~300 °C TR 4 IZ5
IRL THIEAL 7 BRI —EBOIB AT W ERD AUNE, ABEAEEE, SRSV N WERE IR E TMULZEHL, ©—h—7b
T 256 R DT, 207, ZIRRIEIZLD R AR T 528 L0, 58 OB AL VN T2Eh
ORI A R LT R4 Table 3 1TRLT-.

58 s 14 JUITIEB VDT LW ZEIE A RS Sz, 22 SRR L WIEEL O B A A L 728 25, KA
RUER LT K0 AR PE ST JE SO SOME ) OINE K 2 M3 272 8 L TRl b b 37208, 2 k9 5729
FE LT AT AR L2D. ) VEJFRIE LT IEEHZ B W CTRAICZEI A R & 07 D o 7o 3, T B0 FE
L TOZRWIEEHZ W TH 2SR bz, ZOxEEL TEEHEA 1.00 g 7°5 050 g (2D &0,
INERE 2K T SRR R T 52 TRIBED IETED RIS o703, KILERY % JFE L TS AR
BHZOWTIE, ZNO0O8EAE TIRZEHARL LT 528N TERWEAbH 7.

IO, IRMEEA R LS E S L5720 OB EE BN AOREEITIZE L.
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Table 3 Status of bumping used 3 mixed acids method

Number of Number of
Sample Number_ of - Sample Number_ of o
anaysis  bumping anaysis  bumping
Fused silicate 4 2 Mixed fertilizer 6 1
phosphate
Processed siicate siag 1 0 Fluid mixed fertilizer 3 0
phosphate fertilizer
Processed phosphate Fused sluge mixed
e 4 1 . 1 1
fertilizer fertilizer
Phosphate fertilizer 6 1 Silicate slag fertilizer 6 3
mixture
Pottasium fetrilizer Byproduct magnesium
. 5 0 . 5 3
mixture fertilizer
Fused mixed fertilizer 1 1 Magnesium fertilizer 1 0
mixture
Compound fertilizer 12 1 Proc 3 0
ferromanganese slag
Totd 58 14

a) Fertilizer bumped vigorously and faled out of beaker

2) ZRHFHIEDT=8 DIHER-TRER 5 #2 O I BAEF R DR EF

ZIRBREDIMBIRAE WO F I 52 DR B2t U, ZIRFRIE T, MR/ iR DL
JSZE P95 BT T O SRR — BitBR o MR ZO A B & T 0 MR LT 1%, R NI 28 EL ST
WD, ZORYEE — WRER S RO AR 2 0~60 53 T4 2 CO MR AN S 3~ DR O B FE - e i L 7= il 1
% Table 4 \R U7z, A LIZaEHE, IR L 74 58 Ao Ik 3Bk L 7% 1 (Table 3) 2> Db 2Eih L0320
ST IKMALIR T IO A FE SHUT R BT O ERD AU BE B OIES U N W IR AERRS 1 e LTz,

ZORER, ZE LT INEMR LI, 4R — BRER MO BRI O3Rch BV 60 20 Theh 1< (220 °C), Al —
Wil 73 R AT 07273 T INENREE 0 43 Cliedy i (230 °C X1 240 °C) Thr o7z,

ZDTEND, ZIRFBIEOINBERIEE XORIE TN TH 22 UICWRIEIZS B 35720, iElE —ifRic
LD T R EA A WL, EEE, GilR, IR SR IR A INBABRAARIIC RIRFIRIN 35 51k 352 &L L7z (Scheme
S5DEEY. ). B, KRR ORGUIAHME S T WIEEIO T80, TH /3 R EE B IE L Chil i & i /o if
TOWMUNWEINMTAEL N EE 2 bz, ZOBEERITINA T, 2fHE)S 300 °C UL EE T2y 12 nEL
AREL7RD LD, BlEREE 2L I FIEIC O W TCORB AT 712,
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Table4 Effect of time length digested with nitric acid-sulfuric acid

Time length of nitric acid- Temperature of bumping digested with

Sample sulfuric acid digestion nitric acid-sulfuric acid-perchloric acid
(minutes) (°C)
0 230
Fused silicate phosphate 15 220
(quenching) 30 220
60 220
0 240
Silicate slag fertilizer 15 230
(quenching) 30 230
60 220

3) EHFLO-DHMEEMEDRE

SRS DB EIL 5 mL LS CVDAS, FhSN IR B O R ORI B A NS 52T
ZERBG LB RN R EHZENE 2 DIz, TDT, ZIRFEIEORBRISINEL HIZ 2mL~10 mL iBIIL7= 7
B0 = OF BA MR T 5L, fid% Table5 (2R L7z, ERHLZRENE, Eig 2) THEALZLOLH
USRI WD AR 1 R e LT,

ZORER, g% 8 mL DL EBIN (MBS A FHAINE 13 mL LI L) 9524, 300 °C LL_ETHIEAL TH 250
RIS ZENTET. ZHUL, WBRZBINLTZZ LR SRR OB RN EF-UTo7ow, 22U BhiIEShic &z
I,

LnL, BN & IS 250G, ZIRBRED A& T IRFIZ 3 iz 2 mL LA R ISINEEHE 3 28 1F
(2 LRFRIFRE A B DA o7, 2078, KR IZEERDS FIRE T 222 b 1L Z R0 & Do RN
FIZOWTHRFEATIZEE LT,

Table5 Influence of sulfuric acid amount for prevention of bumping

Amount of additional sulfuric acid e ee absence of bumping

Sample and temperature of bumping
(mL)
2 bumping at 230 °C
4 bumping at 230 °C
Fused silicate phosphate mqng
. 6 bumping at 270 °C
(quenching) _

8 no bumping(over 300 °C)
10 no bumping(over 300 °C)

4) THBRFILDT=H D FMAEDRES

GEWBBH LI R DB ZDNAUMRILEL T, MifEKE T E=U LK IR TV E=0 AR EL
7. TR, BBRKFET o E=U AT, BRE 3.1.1) ORETCTHWRK ZEEE IV TRk 2 Zeil B 23R L
THIEMRRD O o128, Fiz, BAMG BB L OIS HriEOfER S L TROVGILTERYY,
TV A& R EE S RN AT E COREIZB W TTHFSEOEEIT Db DEE 2 b
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ZEDPBEELTZ. AT, MilgAKET =0 LOFLRIETHY, JOMELDS S <2l T ik S i TV D
TS MIOWTHREE T,

SIRBREIZBWT, BRI B K E T =T L 59~8 g XIIHiEE T E=U A1 g~4 g&iRIIL,
LT O#E ZIRBEIEL FIERICITV, 20O A 2R LT Ak % Table 6 (RUT-. AL 7=30EHE, EiE
2) ORREHCHE A LI O L RITIERRITVOERD AE K OSESVNFO B AERRS 1 e L7z,

Z DGR, TR HITREN BN Z DB O MBGEE AN ERL, 223805 1L 2 E3780 bi,

MK FET B ATIE 7 g ULE, W7 =Y AT 3g L EFINT 52T, 300 °C LA THIEL Th

LR DI 0T, ZHUT, WS BRI ARMBRIC L DA ERORBIIINZ T, Eil 3) OMFTT
OREEZENE 8 mL L0 BOMEE & TH WP (L EAGRD LN TNDIEND, (T 5T E=T LA
A BMMDAFT L EAERTHZ LTI AE SR BRIV WL I RN AT LI ENE 2. 2, kid
3) DIRFI CRIEE IR o T3 fRAE T RO B 2 mL PA R IR 3 D8 EIC DRSSV T, ek &
TS AINEE T B =T AETINL T, BATO ZjREE L iU CRIFRE CTh -7z,

ZORERING, AL BT IR R AGRO DI REE T B =T A 4 g RIS HEAEE ZIRERTE
BN 22T, Fiz, HEE — FiER — R ER RN O IR & OWERIZ W CIE, =iREIE T
170 °C~220 °C C 30 43 fiI LA B ANEAL 724, 300 °C LA L ETOFIRITIEIZI OB LGS, thx [CREE
BB EERRESNTODIEND, 22380 1A LM 5720121170 °C~220 °C T 1 BRI EANEL 7=
#%, 30 ML DN TOMBEFE A4k % 12 300 °C LA L FC RIS, 300 °C LL_EC 2~3 REEINELY &35 kL
L7z (UAF, T RiE &), Schemes. ).

F72, EIEICEY BRE 1) ORGHCAE RO LR 14 5 (Table 3) X OVRIRE A IEEL 3 A& AT
AR L2 A, =PI IORDoT.
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Table 6 Influence of ammonium hydrogen sulfate or ammonium sulfate amount for prevention of bumping

Amount of ammonium  Amount of ammonium  Presence or absence of bumping

Sample hydrogen sulfate sulfate and temperature of bumping
©) )
. 5 — bumping at 230 °C
F:ﬁr::tzte 6 — bumping at 250 °C
(quenching) 7 — no bumping(over 300 °C)
8 — no bumping(over 300 °C)
Si o 5 — bumping at 230 °C
flg?[til?ze?g 6 — bumping at 270 °C
(quenching) 7 — no bumping(over 300 °C)
8 — no bumping(over 300 °C)
o — 1 bumping at 260 °C
F‘;i;']:tzte - 2 bumping at 270 °C
(quenching) — 3 no bumping(over 300 °C)
- 4 no bumping(over 300 °C)
Sii q — 1 bumping at 240 °C
f'gf‘ttn‘?zef‘g - 2 bumping at 280 °C
(quenching) — 3 no bumping(over 300 °C)
- 4 no bumping(over 300 °C)

5) WMBEICBITIHBTE=VLBMILEIAETFHORER

W EIEICBWTIRINT A2 L LRRIE T B =0 L3, 7 L E RN T % 0 8% KT T2
RUTe. ZasMERERZ T, S BRIBICEAUSINENGRERZ FE ML 7= /5 5% Table 7 [Z/RUL7z. RIS,
— XA L RBERE (2235, VARE, IOy EOEF 30 %) D7 bE A 712 &4 (Cr 15000 mg/kg 4
W) O D 1710 O E (Cr 1500 mg/kg FH 24 &) THEiL7-.

ZORER, FIEEIX 99.6 %~99.9 %& BAT/afE FL/oh, Wilg 7 =0 2T 52 LIS X DMIE T
FEAET2NEE Z BT,

Table 7 Recovery rate of chromium by Improved method for chromium standard solution

. Aliquot amount of Mean  Recovery p Criteriaof the
Concentration , a " b)
Sample sample solution value rate truness
(mg/kg) (mL) (mg/kg) (%) (%) (%)
chromium 15000 2.5 14938 99.6 0.5 96~104
standard 1500 25 1499 99.9 0.3 94~106

a) Mean vaue of parald test (n=3)
b) Criteria of trueness (recovery) shown in Testing Methods of Fertilizer

6) FEMHEKICKSEE D
W BIEDEERERDOT=0, 70k 29 L (LAALER 4 5, BCE MR 2 5, FARE G IERE 1 5, SRSV VRRE
NERE 3 1, IRE D AMRIEEL S5 AL, SRSV~ T IEEL 3 55, I T ABRALE 3 57, N LISV ARRATEL 1 47,
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FERUTOERYD AURE 4 5, FRBIGTRIRE A IR 1 5, IREINEEE 2 ) ZHWT, BEFAETHLY AL
BYEIZER D7 v ARE A RV BT R0 i L7z

0 ABREI TEABNZ RT3 e B YA E I o0 [R1R ELRR 2 OF 95 % Tl X [ % Fig. 11ZRLT=. F7z, 95 %fEHHIX
Mo (b), YA (a), X OMIFEREOHHEBIRE (r) % Table 8 IR L7Z.

e BRER L D2 2 MR 7 1R D FEHETIE, HX (b) D 95 %(E X MIC 1A3E Eh, YT (a) D 95 %lE 1
XIZ 0 23E F4, FHBIFREAS 0.99 LI EAHELEL Tsh, T HAEEHT-L T /-,

ZORERDE, S BIEIFBEFIE CTHOVABIELRSEOEELZH L CNDHEE 2 DI,

5000

3 =10.9977x - 6.8421
4000 =0.999

3000

2000

Improved method (Cr mg/kg)

1000

0 1000 2000 3000 4000 5000
Phosphoric acid method(Cr mg/kg)

Fig. 1 Comparison between Phosphoric acid method and Improved method
Dotted line: y=x, Solid lines: Upper and Lower limit of 95 % prediction intervals

Table8 The 95 % confidence interval and correlation coefficient of the regression line

) 95% confidence interva Correlation
Method of Benchmark Method of object .
Slope(b) Intercept(a) coefficient(r)
Phosphoric acid method  Improved method 0984 ~ 101 -32.4 ~ 187 0.999

7) GHTHRERUGHFBEOH

S RIEDODHTHREEE K O RS EE 2R 927280, MERUTWERD ANE, SRSV ERE AR K& O RIS
1REHAWT, 7al0iBiE 2 S0MTTHEZZEZ TS RSEML TELNfER%E Table 9 1Rz, F, 20
FERD D ITELE S T 24T > CTRLIZ O TRE S ) OV RS E % Table 10 (2R L7=.

TR ERY A B O SE-EIEITE B4y 5R T 4628 mg/kg C, BRI THISHEHER 7213 0.8 %, 1 FEAH 6 42 R
1% 3.8 % ThHo7o. FLIUWNTWOERE LA D EIEITE &7 58 C 319 mglkg T, PR TAERHE (R 213 1.2 %,
AR MR 2L 1.8 % Th o7z, Fio, ALANERIO FEIEITE £ 555 T 545 mglkg T, PHTAEXME (R 7
1% 1.1 %, PHEAAMEERAL L.3% Th o/,
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ZNHORFEIZBIT DT IO FHRHE HE R 22D AR FRER A I ORS IV T DM T EE (DT Rz e 22)
K OV REPRS B (PP AR SHE HER 72) O H 2N Th-o7228030, BIEII OB EZAL CWAZ LN RS
.

Table9 Individual result of repetition test of changing the date for the precision confirmation

(mg/kg)
Test days Fused silicate phosphate Silicate slag fertilizer Compound fertilizer
1 4628 4695 309 319 538 548
2 4311 4351 323 324 554 545
3 4781 4745 313 312 539 548
4 4754 4717 324 318 550 556
5 4615 4686 324 321 535 541
Table 10 Statistical analysis of repetition test result for evaluation precision
Repeatability precision I ntermediate precision
Sample Meanvaue® s” RDP CRDS s’ RDim CRDim?
(mg/kg) — (mglkg) (%) (%) (mgkg)  (%)” (%)
Fused silicate phosphate 4628 37 0.8 3 175 3.8 4.5
Silicate slag fertilizer 319 3.8 12 4 5.7 18 6.5
Compound fertilizer 545 5.9 11 4 7.3 13 6.5

a) Totd mean (Number of test days (5) xSample number of paralel test (2))

b) Repeatability standard deviation

¢) Repeatability relative standard deviation

d) Criteria of Repeatability precision (repeatability relative standard deviation)
shown in Testing Method for Fertilizer

€) Intermediate standard deviation

f) Intermediate relative standard deviation

g) Criteria of Intermediate precision (intermediate relative standard deviation)
shown in Testing Method for Fertilizer

8) EETRFORER

WRIEDE & FIREMER T 5720, {LAIEE L OSLS W T WERE IR Z W Coa boilbize 7 G807 T
FEHa L 7= 55 BA Table 111073 U7z, ALRAEEE K O SV TR R AR 1 1 B 22 2 43.7 mglkg K
Y 3L5 mglkg THY, TOEHERZE1TEEH 0.57 mg/kg & O 0.31 mglkg Th-o7z. 728, & FIRITEHE
f75x10, F T PRISAEHE(R 75X 2xt (n-1,0.05) Z W TR IV LIZ L 25, S BIEOE & FIRIX 6 mg/kg 2,
i H T RRIE 3 molkg FR T SHEES U=

EEHAE IR B A i/ NE A FFA RITF FER 25 FE A IEED 100 mglkg THY, HEE L E &
TBRAE (6 mg/kg) 1XZ D/ NEHFRED US UL R Thotz, ZOZEND, B IEITERSESRBRIESRL T
HIE B FIROHESEELNEL 7= L TV AT LA LTz,
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Table 11 Calculated LOQ and LOD values of chromium

(mg/kg)
Sample Mean -~ LOO? )
value? Q LoD
Compound fertilizer 437 0.57 5.7 2.2
Silicate slag fetrilizer 315 0.31 31 12
a n=7

b) Standard deviation
c) Standard deviation x10
d) Standard deviation x2xt(n-1,0.05)

33 SEMEICKSVDLEBROE —RRERZ LM

M EEEROIEROY S, ZIREBIEICEVZETE IR TR TR BRI B 2 <3 b
(Table 3). IEEIAEHUE Tr/RLG AR EDPHESINVTWOHEEYZ S Eo 0 BRI OFESE 22 fiEDY D,
OFEOGATARBELHESITODILEIOREIL 13 L Z<HD. —REIEICIV a0 BRI FEETH
UL, OFE7ab%lm—i AR CHIE TEH72DRBRORE L, 2L EXAHZENTED. ZDOIEND,
22 LW R R AW C, ZIRERIED BB T - Y MR A L L 7-.

1) AEMEEIZESREEDH

Bk 27 i (B RRIEEE 4 55, BOAIERE 2 58, SESWTWERENEEL 3 5, IREVABENEEL 5 i, SV~
IR 3 AL, LY ABRIERE 3 A%, I LIRSV ABRIEEL 1 A%, FEpT O ERD AN 3 AL, MG IRIREL A LR 1
A IEAIMENEE 2 1) Z W, BEFETHDHY ARtk e ZIRFRIEICID 7 n AE EZ s LTz

V) AT TE BT 562 = TR TE T TE B oD [ LR X OF 95 % -1l X & Fig. 2 1R LT=. F7z, 95 %fE 4
XHOBE (), YA (@), K OBEYFESROFHAR RS (r) 2 Table 12 (2R LT-.

e A5 RAIR A D 2 2 PERERR 7 15 D JEHETIE, B (b) D 95 WIEFIX HIZ 123E £, Bl 5 (a) D 95 WfE#H
I 0 23& E41, FHBIFRELAS 0.99 DL EZHELREL TV, T HHEA-L Tz,

ZORERNG, FBPFHLIRVIERHT I W T ZRIRE TN EILE THOVAMIELREFEDEEZHL TNHEE X
b,
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5000

y=0.9935x - 0.405
r=0.999
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Fig. 2 Comparison between Phosphoric acid method and 3-mixed acid method
Dotted line: y=x, Solid lines: Upper and Lower limit of 95 % prediction intervals

Table12 The 95 % confidence interval and correlation coefficient of the regression line

) 95 % confidence interval Correlation
Method of Benchmark Method of object .
Slope(b) Intercept(a) coefficient(r)
Phosphoric acid method  3-mixed acids method 0.971 ~ 1.02 -34.6 ~ 33.8 0.999

2) BHTRERUGHBEDFH

ZIREEVEOOHMTIEEE K OV S 2 WesR 95720, SRSV W IR IEEL, (LRAEE K ONRE S0 AU B IEE 2
RAWT, 7o a0ilig 2 ST THAZZEZ TS5 RIFERL THELIRE R A Table 13 12 LTc. £z, ZOREHR
SR E S BT AAT > TR DAV DM TRE EE B OV [EFS % Table 14 (TR LT-.

PEEUMFERE B SR B3 B4y 5T 288 mglkg T, AT HH AT HE(R 513 2.4 %, T I FH RH A e 55
12 4.4 % TH 7= AL EAMEITE £y 3 C 542 mg/lkg ©, DF THRIMEHERR 2213 1.1 %, F [HH o i
R721% 1.6 % Th-o7z. Fio, IRGVAMICEI O FIIEITE #4533 T 3966 mglkg T, D TR HER 221X
2.4%, THMAMEREFEZZL 2.7 % ThH 7.

ZNHOREIZB T DT IO FH R HE(R 225 LB SRBRIE I RSV TOD O TREEE (DR THH R AR e (R 22)
B O RS B (TSR MR 22) O B 2N Th-o1-280h, ZIRMIBIZ 72 E 2 A L TWAIEN
I



F a2 & 2B o 7a Lo R E 25

Table 13 Individual result of repetition test of changing the date for the precision confirmation

(mg/kg)
Test days Silicate slag fertilizer Compound fertilizer Phosphate fertilizer mixture
1 272 269 530 548 3911 3764
2 287 299 540 544 4052 3925
3 277 293 541 537 3991 3946
4 287 295 550 547 3856 4084
5 305 301 541 541 4084 4049
Table 14 Statistical analysis of repetition test result for evaluation precision
Repeatability I ntermediate precision
Sample Mean vaue® s RD.? CRD.” S|(ne) RSD |(nf) CRSD I(T)g)
(mg/kg)  (mgkg) (%) (%) (mgkg)  (%)” (%)
Silicate slag fertilizer 288 7.0 24 4 13 4.4 6.5
Compound fertilizer 542 6.1 11 4 8.6 16 6.5
Phosphate fertilizer mixture 3966 96 24 3 107 2.7 45

a) Total mean (Number of test days(5) xSample number of paralle test(2))

b) Repeatability standard deviation

¢) Repeatability relative standard deviation

d) Criteria of Repeatability precision (repeatability relative standard deviation)
shown in Testing Method for Fertilizer

€) Intermediate standard deviation

f) Intermediate relative standard deviation

g) Criteriaof Intermediate precision (intermediate relative standard deviation)
shown in Testing Method for Fertilizer

3) EETRENER

ZIRMIEOE & T IREMEER T 5720, ALEEE L OEIE S LR Z AW Tr/eboilliig 7 50MTCE
L7cfE % Table 15 2R U7z, ALEAERE B OV 7 LRI V-3 8 EAB X224 40.7 mglkg &Y 1.71
mg/kg THY, T DOIEHERZEITZ NI 0.55 mglkg M Y 0.21 mglkg Th-7-. 72385, EE T BRITAE (R #£x10,
B R R e 72 x2xt (n-1,0.05) &2 AW TR L7b 24, ZIRFRIEDE & FHRIT 6 mg/kg 2, Ml T
FRI% 3 mg/kg FEEE EHEE STz,

REBFA TE MRS B2 LD e/ N E A FFAS BT S B B 25 FIAE A IR 100 mglkg THY, HEE LT iE &
THRAE (6 mg/kg) 1ZZDF/INEAFFARED U5 LT ThoTz. ZOZEND, ZIREEIEL, IEEERBEIRL
TWDE R FROHELEILAEZ 2L CODI ARl LT,
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Table 15 Calculated LOQ and LOD values of chromium

(mg/kg)
Sample Mean " LOQ® ?
value? Q LoD
Compound fertilizer 40.7 0.55 55 2.1
Byproduct magnesium fertilizer 171 021 21 0.8

a n=7

b) Standard deviation

c) Standard deviation x10

d) Standard deviation x2xt(n-1,0.05)

4. F&OH

A Z G FIROEEL P O 7 AORIEEITOWT, DAERE AR W EUEHE IR OIS 2t , BH—
R ERICBI DR Y MEMERREBR A L7225, IROFERE5T-.

41 RRZDHRFRUVE—FHREZ LR

(1) BBHREARL T IEOREZATV, IEEHERERTE O O XAIHER G IR IEE T 027 m 3Bk ik & L TR
FZIVTODHEEE — fitlk — ¥R o ik (LUF, T=ZRERE L)L) 2 E L. BIS, ZIRERE T
TORE B PSS A JFEE 3D IREHT R W TR T 25 8 0%\ 358D BV 72 2291 1E U7 1k
ERRFIL, ZIRERIEOBRIEIZZEWEL ILRIEE L CHIE T B =0 AOIRINEBINT 5 ika s E LT (BL T,
Mg REIEWVD. ).

(2) HiElE 7 T =0 AR L BB E T 2R T 57280, 70 LMERERR (— 7L IRt D7 a 284
TR BT EZED V10 IREFEY) 2 W CRIGRERZ 3 ST TITo 72/ SR, [EIHEI 99.6 %~99.9 %&HY
B EAEsn-.

(3) EERMERRDIZ, 0 M (BEAFIE) LS BIRICKY, FiminE st 29 862 0L, [BlRHTIc kD ik
WA = L=, [BRERROBIX L 95 WIEHEX I 1 25& £, Y17 0 95 %S HEX ] IC 0 28 £, fHRE
22003 0.99 LL ETHY, JEEFERBRIEIREIN TS EEOHELE I B A= L Q.

(4) DHTIRSEE R O\ RS BE A T3R8 2 7=, 3TREOBEEIZ AW, 2 ST THAEZ 2 TS EIRBREZT-7-
R, DHTHIHMERER 7203 0.8 %~1.2 %, AR ER 2L 1.3 %~3.8 % Th 7. ZOifs FRITNEEEFR
BRIEI RSV CO DO TREFE K OV BTRE FE 0D B 22372 L T e,

(5) BXRIEDER TIRIZ 6 mg/kg FLEE, Wit FERIZ 3 mg/kg FRELHEESI, IERFAERMKIC T D710
DI/ NERFFRE TH2 100 mglkg D 15 LLFTHY, E & FEROHELEILAER =L Tz,

(6) LLEOFERN D, S BIEIZED7m B F GG % & e VBB ek 3528 LT,

42 ZRBEDE—HBREZ L1EHEER

S BIEORE L ZIRIRE (OFRBRICHV SN TS ) ICED = LRV IEERL 202 80s, 0L
1 7[Rl — B I CHIE P RE THIITRBROIE L, 2R A NDIENTED. 20728, ZHhLRVIE
B FHWT, ZIRMEO B —3BRE Co X Y M2 I ML 7.

(1) BEEMROD, DA (BEFE) & ZIRIBIEICLY, WEIEEE 27 82 00T, BlIRaircLs )
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IEM A FEM L7, [RIREAROMEIE 95 WEXHEIC 1 28& £, 17D 95 WEMXHIC 0 V& £,
FHBEERELAY 0.99 LL ETHY, IUEHERBRIEIORESN TODEEE OREREJ 2 MER - L Qe

(2) DHTHEE R O RS B 2245720, 3STEEOREE AV, 2 ST TH AL 2 TS5 RIRREZIT- -
FER, DMTHHMERER 2213 1.1 %~2.4 %, FEAEER 2L 1.6 %~4.4 % Th-o7-. ZOfE RITIEEEFR
BRIEI RSV CO DO TREE K O RS B 0 B A 7= LTy,

(3) ZIRFEIEDE R FRRIZ 6 mo/kg FEEE, #H TFERIZ 3 mg/kg R SHEE S, IEHAERSICH1T57
B LD E/INEG A PR R THD 100 mglkg O 1/5 LU FTHY, & & FIROHEEELUEL G- L Tz,

(4) L EOFERNG, ZIRMEICED 7 5 BR O I #FHIX A YA & E2VIEROS S, ZEH L2 E
BT HzlELT.
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Evaluation of Digest Method for Deter mination of Chromium in Inorganic Fertilizer by
Atomic Absor ption Spectrometry

Toshiaki HIROIY, Fumika TAKATSU?

! Food and Agricultural Materials Inspection Center, Sendai Regional Center
2 Food and Agricultural Materials Inspection Center, Sendai Regional Center
(Now) Kobe Regional Center

An atomic absorption spectrometry was developed and valid for the determination of chromium in inorganic
fertilizer. The sample was digested with nitric acid, sulfuric acid and perchloric acid (3-mixed acids method).
When the sample bumped vigorously, added ammonium sulfate too (Improving method). The results showed that
samples were appropriately digested for the analysis of chromium by 3-mixed acids method or Improving method.
Ammonium sulfate could prevent bumping samples and didn’t interfere chromium determination. Twenty-nine
samples were compared in measurement values with existing method (phosphoric acid method) and improving
method. Chromium was within the recommended range of trueness evaluation criteria (95 % confidence interval
of slope: 0.984 ~ 1.01, 95 % confidence interval of intercept: -32.4 ~ 18.7) defined in The Testing Methods for
Fertilizers provided by the Food and Agricultural Materials Inspection Center. In addition, 27 samples were
compared in measurement values with existing method (Phosphoric acid method) and 3-mixed acids method.
Chromium was within the recommended range of trueness evaluation criteria (95 % confidence interval of slope:
0.971 ~ 1.02, 95 % confidence interval of intercept: -34.6 ~ 33.8) defined in The Testing Methods for Fertilizers.
In the train of duplicate test per 5 tests on different days using three analytical samples and digested by the
improved method, repeatability relative standard deviation (RSD;) were ranged from 0.8 % to 1.2 %, and
intermediate relative standard deviation (RSD\m)) were ranged from 1.3 % to 3.8 %, respectively. In the train of
same test using three analytical samples and digested by 3-mixed acids method, RSD, were ranged from 1.1 % to
2.4%, and RSD,(m) were ranged from 1.6 % to 4.4 %, respectively. On the basis of 7 replicate analysis of chromium
using Improved method, the limit of quantitative value (LOQ) was estimated at 6 mg/kg. The result of same
analysis using 3-mixed acids method, LOQ was estimated at 6 mg/kg. These results were satisfied for the criteria
shown in the Testing Methods for Fertilizers. These results indicated that Improved method was valid for the
determination of chromium in inorganic fertilizer when there were vigorous bumping, and 3-mixed acids method
valid for the determination of chromium in inorganic fertilizer when there were not bumping.

Keywords  chromium, inorganic fertilizer, atomic absorption spectrometry, perchloric acid

(Research Report of Fertilizer, 10, 9~28, 2017)



