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F—0—K T BADRRE, RRE, FiERKFET o E=0 A, ICP R ATk

1. [ZL®IZ

ECBEOD 28 T BUAS TIALRAEEL, 1RA D ABRIEE, SESVNTOERE IR OIRE S IR IS\ T, AF
ROy ELTTH U (T OE AR EDESIN TS, EEFR O Ti O5347T1%, EEF T (1992 42 1)) Y12k
SEIFEE T 0T L — DR AR B E S QD DS, IS FETE CII R R I B 2 B A 2 LBk
ESZHERTDIENEELV. o, 70— AT POGEIZRB W T, —Bb 2R —T8FL 7L —A G5
B —2) B EET D0, ZLOSHHEBI TIXILA CENLL EOVEREERH T2 ICP R e/ irds &
(ICP-OES) ICE & Hab > T D, o, WO DHHEICE O THREIO DR E CHEY TH L7 bk FE R
EERT 2D, ST RCBREA~DEEND, AL WENEELL.

ARRFTIL ICP-OES & AV e KO EA Sy R IE ARG D28 L, ARIV AR URED /34T 2 THOLSIL
%z KAk (Dry ashing method) & ONOE O 254712 TRV SIS T R0 fif 1 (Wet digestion method) (224
THELT-. TOREE, A IIED TN BIFTH-T-. LL, SRSV BRE BB 45 i+ BRI L
WZEBASEZY, SRR R AR OIMIIEE T DZENDH D20, S3HTHE & OFEE DK FOEKN L7025, 22T,
FLSWDNTWDERE AREHZ DWW T, R fRiE LSO 3 fRIEIZ DN TH R LTz,

FRfb T2 F ORI A B L O M, WREEKSET =7 ARlRE (NHsHSO, fusion method) 731
HPOFNRIETHHEREY D EI D, BRI HTIE (1992 4EhR) Tl HRER VD LA ffiRis S L
TWHD, Ha5 0 F 2 W THEKIZEDMEBVLIRA{TIZ LS TWD. — T, K ET o E=U L%l
ToRMIELX, TR — T —Z W8T 52 8137e<, £z, BlfEA & U TR S MR T2 D Ry 7 L —h
(LD IMBVLER AN AT E 27200, IO/ T THD. EOIT, FLSWITWVERE IR DR DB D22 H 380
DR, FLEWT W ALEHIOWTIE, flEK R T =0 SElfEE O A i L.

2. MERUVAE

1) SERE

L CTWODIESUWT W ERE AEEL, 1REVABEIEEL, ({LEAEEL, BLEInE, Sian~ T inkl, EkE S
fEE, BERIEa 7Y — N R IEEL, (B AHEIRE SRR, TR A IR & OVF REE 2= A E S IRk 2 =,
R A IEEHE RS EIEEHZ DWW T, HBIE 500 uym OAZY— 2 Zi@ili 3 5 F T2 D& /i L
7=,

2) RESOHRR

(1) Ti#ZUERE (Ti Amg/mL) : T AEUERL (Ti: 1000 pg/mL) (FrEiizk T.34 ; JICSS)

(2) FRERRAEYE . T2 R (Ti 1 mg/mL) ZHEEE (1+23) THINL, M ERAR S EER AL
7=,

VRSIATBUE NRMOK PEIS Y L il e 2 — ke e 2 —
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(3) ZK: JSK 0211 (ZHilE 2K (FLikFifi 18MQem L 1)
(4) MEWE: REESHTH

(5) fHlE: k% HTH

(6) Hilk: k%4 H

(7) EYEHERE: KT

(8) HiME/KFTE=U L Rk (WiE 98%LL L)

3) EERURER

(1) ICP F&Jtsy ot diiE (ICP-OES) : EHESERT 1CPS-8100 (B 7 M@l 5, v —r v vV IE sy
)

(2) K RLELEE . Millipore Elix UV5

(3) Fyh7L—h: SIBATANP-6 & U7 WL BAERT AHS-500

(4) HEXHF: Yamato FO 610

(5) wAZ7ut’~Xvhk: Eppendorf

(6) &FET7TIA

(7) 2EE~uh

(8) A 3 fif

4) WA E

HLBJRAYE, s, MERKFET =0 AR OW TG L. 7ok, IERRERER LIRS
TV WIERIEE T 7 ALK FEIEE O TR R TOZLESITNDIEND, BRI FRIEDENCE
% Ti OSHHED RSV A TR T DT80, 7 ALK ERESRIEIC LA LT~

(1) IR

SHTEEE 5.00 g Zh—/LE—%—200 mL (2 A, BRI ICAILTERRONTMEL TRILSE 7214, 450 °C
TIRALSE T, fumtk, D EOKTEREWZRL, i 10 mL &K OMER: 30 mL #1272, h—/Lbe — — % K
FHILCE, B8 ECMBGfELT-. BREHILZ T 5L, MEE G CHERI ETRMm L. mk, ik
(1+5) 25mL ZANZ Ch—/v B —H—ZRFEHIL TRV, MBVAMELT-. nt, K TaRE7 723100 mL 12/
L, HERETKEMZ, A 3FETAHEL, ERAKE L. SUEHAR O E SR BEMROHPAZ B2 05 A1,
i (1+23) THARL7-.

(2) 1By iRk

S HTEEE 1.00 g 2 h—/LE— 4 —300 mL (2 A, A2 10 mL & OVl 5 mL 0% CTHRFEHILTEYY, —
BB LT, i ECEFRRICY FHE ) O AN ELETMEL, untk, EIEHERE 5 mL 2Nz T
DT 2 REFEMBA R LT, BERHILZ 351, MNEVERE T CHREDS 2 mL LU FIZ72b EClME L7z, untt, 16
iz (1+10) %9 5 mL K UVKE 20 mL &Nz CHREGHILCRm W, IBWAMREL 7=, fintk, K TRE7 722 100
mL IZREL, i ETREMZ, A 3T TABL, —EREHERE (1+23) THIRLT-.

(3) HiBA/KFET o E=1 LR
yHTREF 1.00 g 2 200 ML h—/LE—H—IZ AL, BT E= 4 10 g £IN27-F%, Hvh7L—hT
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350 °C LI ETIEAL ChiilR /KB 7 =0 LA AR S E R E IR A LI=14, 60 2y BIINEAL 7=, e té,
% (145) 25 mL Z 002 CTHO MEBVUIAfRL7-. 100 mL 2877222, K T100mL IZEAR L%, A
L7z. A 10 mL 230> 100 mL 2877 A2 A, HEg (1+23) TERLiEHAIR ELT=.

(4) 7oA F oL

SR .00 g 2 100 ML 77 E— I —IC AFURREE (1+1) 2D &0 %, SHIZ7 v{b/kFEFE 15 mL 20
WG TN, MZERT ECIMEL-. HHEE 10 mL 20 CTINBNAEMEL, iintk, K TEBE7722 100
mL IZBL, IR ETKEMZ, A 3T TAIL, EHAIKRE LT, Ak 10 mL 230> 100 mL 2 &7 7 A=
ICAI, HiFR (1+23) TERLREHARKE L.

(1) ~ (4) TR -3 BRI % ICP-OES T/, Ti IBE A E&LI-.
BB ED 7 a——hK I Schemel DEHY.

(3) NHsHSO4 fusion

(1) Dry ashing method (2) Wet digestion method (4) HF digestion method

method

| 5gandytica sample | [ 1gandytical sample | | 1gandyticd sample | | 1 ganalytical sample |
| | | |

| Ashing (450°C) | HNO310 mL | NHHSO.10g | | PHFE-besker |
| H2S045 mL | |

HNOs 10 mL | | Heating | | HeSOs (1+1) alittle
HCI 30 mL | Heating | | HF 15 mL

| | | HCl (1+5)25mL | |

| Hesting (acid removal) | | HCIO4s 5 mL | | | Hesting (acid removal) |
[ 100-mL constant-volume | |

[ HO (1+5)25mL | [ Hesting (acid removal) | | | HCI 10 mL |
| Filtration | |

[ 100-mL constant-volume| [ HCI (1+5)25 mL | | | Heating |
| | CP-OES | |

| Filtration | | 100-mL constant-volume | [ 100-mL constant-volume |

| ICP—|OES | | Filtr!e\tion | | FiItrLtion |

| ICP—|OES | | ICP—|OES |

Schemel Flow of the Ti analysis method examined in this examination

3 HRRUER

1) BREROERMYE
Ti ¥R 0mg/L, 0.1 mg/L, 0.5mg/L, 1 mg/L, 5 mg/L, 10 mg/L K O} 20 mg/L DAE ik % |CP-OES Cilll &
L, Mok SRR EIC IR B A VERLT-E2A, Fig. 1 DL BVEME (r°=0.999 LL k) Z/RLT-.
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Fig. 1 Cadlibration curves of Ti

2) MBKRFUEZILOFME
WA K ET = AL BT AFRIEKE T B AOTRIMEIZ OV TR E L. FL3 TV ERE R
BE1gIZXILTC, FifgkFE T E=U L% 19, 29, 59 XDV 10g WAL, 350 °C T 10 3 FUMEA Y fEL7-1%, Ti
ZEREL. fERIE Tablel DE30. FilE/KET VBT LORMEE 19 K29 LLT-841% 20 HFEED
IIEVCREZE L CTLEW, 2L BRI ERD -T2, 5g TN 10 g ELT=BADSHHEIEFE S TH 723, 4y
fifg R OFLE RS IEA H AL L CisINE% 10g LLT-.

Table1l Additive amount of NH4HSO4

Sample NHsHSOs (@)  Measured value(%)?” RSD (%) °
1 0.264 17
Sag silicate fertilizer 2 0.277 2.6
5 0.285 13
10 0.290 14

a) Mass fraction
b) n=3
¢) Relative standard deviation

3) HBKRTUE=VLIZKDSREM

KR T =y MCLD R A MRFIL 7. 3B 1 g IR FET - E=U 4 10 g 2L,
350 °C T 10 473, 30 47, 60 57 K Of 120 4343 iR L7-. A 33 Fig 2 D30, 306 113 10 53 LA D43 RT3
WHEAZET 505, U 2 13 60 29 LA EDO SR MNETH 7=, SEHIW TN B SLSWT W ERE IEEFTHH 3,
B 1 OFBHIRSEILS W DK IR 7 % N TWBDITH L, 3L 213K AT 7 LRI A5 7 DIR A TH
o7

FLSUVNTWIRE IEBHZ W T, B ORRA R R T2 ENRL, irE T 28RO A R 5
ZEMMRNEE R Z LB A R 60 S & LTz,
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Fig. 2 Determination of the melting time with NHsHSO, in 350 °C

4) HBAKRTUVE=VLDHE

il 9 2R KR T V=T AOMEIZ DWW TRFILZ. TTIREN TV DRREEKET BT LD S, fli
FEAN 98.0 %L E K& T 99.9 %L EDE DA AV THLS Y VTV ERE BN 7 ST LT-. i i3 Fig. 3D &0,
DN RIS L THIGDOHD tREERAT 12825, THOME N DRI KET =0 L& HLTh,
Ti DOHHEIZIBWTH BKUE 5% CH BERZITED LN oTo. Lo, RIETHEMHTHMEEKFE T
T= LOREIT 98.0%LL XL,

&
(=)]
1

3 =0.9879x - 0.0013
i r=0.998
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Fig. 3 The comparison of Ti values by the difference
of the NH4HSOa4 purity  ( %:Mass fraction)
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5) SHHTIEDRE
AVAERIEEL (5 2, SESWTWERE IR (4 52, {ERAEE (3 5, BRI 7Y — M AR IE (2 45)
B QRS T HEEE(2 55) &2 VT, SiriEomsta1To72.

F7, HRIRMIELIR R RIEIZZ D008 (3 BT o O2)E) 2 Figd \oR$ . —FOFLIU N R
AR BRI fRIE D 508 LA 15 ~8.9 5= W T E NG DI, B fED N BAF CTho7-. Ln
L, SISV W IRBHZ I W T, B R E O i TUTIL W IS8 BT, S8 K200 ik
DB DI EOIE T OER LD, 2T, FLEWITOEREIEEHZ DWW TR K E T =0 AR RED
W AEZRR L. SESWDT OB IEEH(7 ) 2 WTC, 2B fRE & QiR K FE T =7 Lt
FEIZX3HT LT, #ERIE Fig. 5 0ERY, 2 HFIEMIZB W TRSEO S HTHES 5T,

Lo T, BEEWTF O BB BRAEEHZ W TR U0 iR, SRSV WERE IEEHZ W TR Rk 35
TSy MRREAEA T AZEE LT

1.6

14 ® Dry ashing method

m Wet digestion method
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1~5:Mixed phospate fertilizer, 6~9: Slag silicate fertilizer, 10~12: Chemical fertilizer, 13~14:

Lightweight aerated concrete fertilizer, 15~16: Slag manganese fertilizer

Fig. 4 Ti analysis values of the Dry ashing method and Wet digestion method (n=3)
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Fig.5 The comparison of Ti values by NH4HSO4 fusion method and Wet eigestion method

6) BHAIELORFEORER

A FEZ DN TIL, SESWVITWVEREICE (7 57, IREVABRILE (5 &), (LRAEEL (3 ), &K=
YU — MR (2 1) L OGESW -~ TR (2 1), BiEEKFET VB =0 ARFEEIZ DWW TIFES VTN
PE AR (7 ) 2 W TARIEE AR S ATIE TED HILTWD T ALK B FE 3 L L D[RS DR ZA T o 72
fE, WM IEIZOWTIL Fg. 6, FtRKET =0 ARFEIEIC OV T Fig. 70280 THY, W
DB BN TS 7 ALK BRI L LR S Th DT LA R TET.

16 0.60

14 ¥y=0.9816x-0.001
r=0.992

y=10.9802x- 0.0208
0.50 ¥=10.983

< 12 2
g 2 040
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Fig. 6 The comparison of Ti values by Wet digestion Fig. 7 The comparison of Ti values by NH4HSO4
method and HF digestion method fusion method and HF digestion method

7) FHMEMNEERIC &5 EE DT
PLSWIT OB IER, BRI 7 — M RIEEL, IRE D ABRILEL, (LRRIEE, SESV -~ T ER, Bk
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TEAEA MR, WA IR, BAHEIEGE A IR K OB & IERHZE 857 5% 0.01 %~B 857 % 0.5 %fH 4 &0
Ti FEAER A WRINU =302 IO T, SRS WO R IR bR AEEH I 2Oy A1, SRS W IR AR EH A
BRIKFRT =0 MRERE ToHT L.

fE 1T Table 2 DRV, BRI RIEICEDEIRIE, 92.9 %~99.5 % THY, Wilk/KFET T =r7 LEhfEE
([ZEDEIFEIT 95.1 %~98.2 % ThH o7z, W ILORERS, IEEHEREREY CEDZEE (BIILE) O HEED
FEHNTH-oT-.

Table2 Addition recovery tests

. b o Criteria of
Sample Method Splke Izvel Recovery”  RSD" the trueness”
(%) (%) (%)
(%)

Lightweight aerated concrete fertilizer 0.5 98.4 31 94~106
Mixed phospate fertilizer 0.1 9.1 0.6 94~106
Chemical fertilizer 0.1 9.9 0.8 94~106
Slag manganese fertilizer Wet digestion 0.2 9.5 1.0 A~106
Formed fertilizer method 0.02 96.2 0.8 92~108
Liquid fertilizer 0.01 92.9 18 92~108
Mixed compost fertilizer 0.01 97.3 21 92~108
Mixed fertilizer 0.01 93.2 4.3 92~108
Slag silicate fertilizer NH4HSO4 0.1 5.1 0.2 94~106
Slag silicate fertilizer fusion method 0.2 98.2 0.8 M~106

a) Mass fraction

b) Mean value (n=3)

¢) Relative standard deviation

d) Criteria of trueness (recovery) show in Testing Methods for Fertilizers

8) BHTHRE R U R E O

DHTHE B R O RS B 2 s 9~ 57200, R RE IR A Y A BR IR X QYRR IER}, FiEEKET v E=D
DR ITIESF OB IR 2 sA VT, Ti iR EE 2 SOMTCRZZX T 7 RIRERE FEhiL7-. Hoiz
i % Table 3 |\Z/RL7z. Fiz, ZORE RS — TR E 3 BT 21T > TIROIVEOHM TR E K O MR E %
Table 4 |Z/RLT-.

A EIZONWTIE, IREVABRIEE R OMERAEE D Ti B O FEITE &5 % 0.950 %KL O
0.130 %, P THXMEAENR Z21% 1.7 %M O 1.4 %, HAHSHEER 21T 4.3 %K% V3.2 % ThH 7.

TR K FE T V= DEARE IOV T, SESWTOBREIEE 1 KON 2 O Ti BEOVFHEITE &N R
0.525 %K T) 0.112 %, DFfTAERIME R 221 1.0 %% TN 1.6 %, FIRAHXIEEHE(R 7221% 1.0 %L 1 2.4 % Th-
7-.

ZOREICB T DN T IO SHE YR S R R E R BR LD LRSIV CO D B THE B (D THE A e M 22)
B OV RS B2 (Fh R FR SRR HE(R 722) 0 B Z2LIN T o7z,
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Table 3 Repeatability test results on different days (% (Mass fraction))

Test day (factor)

2 3 4 5 6 7
Wet digestion 0.933 0.936 0912 0931 1.01 0.945 0.941

method 0.944 0939 0958 0.943 1.02 0.940 0.942
Wet digestion 0.124 0.135 0.131 0.138 0.134 0.125 0.124

method 0.122 0.133 0.134 0.134 0.131 0.121 0.129
NHHSO, 0530 0535 0526 0521 0.524 0.522 0.530
fusion method 0.520 0.523 0.520 0.531 0.519 0.524 0.528
NHHSO, 0112 0.107 0.113 0.110 0.110 0.112 0.112
fusionmethod 0.111 0.109 0.118 0.113 0.112 0.116 0.112

Sample Method

Mixed phospate fertilizer

Chemical fertilizer

Slag silicate fertilizer

Slag silicate fertilizer

Table4 Repeatability and intermediate precision

Repeatability Intermediate precision
Sample Method WLO;:I@ Src) RSD rd) CRSD re) S|(r)f) RSD |(T)g) CRSD |(T)h)

)" () (%) (%) (%) (%) (%)
Mixed phospate fertilizer Wet digestion 0950 0.013 17 3 0031 43 45
Chemical fertilizer method 0130 0.002 14 3 0006 32 4.5
Slag silicate fertilizer NHsHSO4 0525 0005 10 3 0005 10 45
Slag silicate fertilizer fusion method 0112 0.002 16 3 0003 24 4.5
a) n=14 (duplication X7 days) e) Criteria of repeatahility relative standard deviation
b) Mass fraction f) Intermediate standard
) Repeatability standard deviation 0) Intermediate relative standard deviation

d) Repeatability relative standard deviation h) Criteria of intermediate relative standard deviation

9) EETREFOHER

1 2 R M ORBR K R T B =0 NEMRIE O TE & T IRG 2 MR T 5720, FIEREZHES IR O¥LS
WO ERE AERNE 7 S0 T TR A 2 L 75 % Table 51T R U7z, “EHMEITE £4) 38 0.00416 % &% OVE &
43 0.111% THY, T OIEHEFZEI1TE B4 2R 0.00033 %K% OVE &5 0.002 % Th-o7-. & FIRITIEER
#£X10, ¥£7=, B T RIZEAER 2 X 2Xt(n-1, 0.05) L TREND? O DT, B4 ffE & OFiBE K HE T
T AFMIEEIC LD E B T RITE &7 % 0.001 %k OVE #4575 0.02 %, 1 T ERITE &45 3 0.0005 %%
OV /)3 0.008 %FE e STz,

JEEFRIZIB W TERBIRW Ti OG5 AR EITE &S 0.004 %THY, WTNOSHHEICB W THEATRA

EICX L CTHaREE FIRE AL TV,



38 NERHFZE R4 Vol. 10 (2017)

Table5 Estimation of the lower limit of quantitation and lower limit of detection of Ti
(%(Mass fraction))

Sample Method Mean s? LoQ” Lop?
.  Wet digesti
Home garden-use mixed fertilizer e:rjti‘ij'on 000399 000014 0001  0.0005
. y NH.H
Slag silicate fertilizer IHAHS0, 0.111 0.002 0.020 0.008
fusion method

a) Repeatabillity standard deviation
b) Lower limit of quantitation (LOQ =s%10)
c¢) Lower limit of detection (LOD =s,x2xt(n-1,0.05))

4. F&&H

ICP-OES % W= EE 1 D Ti Dk D B— R 1261 2% Y EMGRE B L 7= 25, IROFERE
7-.

(1) HBEHIT 0.1 mg/L~20mg/L DR FEEHPH CIRLE T2 LB D EM ML R LT

(2) W RIED 7 3R RALIE L DS RV W E AR SIS, SRS B R AT} 2 168 M S 1 T NER
ST DR, LWL FRD BT,

(3) FEIWVTFWERE LD HTIZHOWTIL, BiEEKFET B =0 AL OM A ZRET L. SUBHR IR
1 gICHifE/AKFZE T E=U 510 g WAL, 350 °C LA EDIRE T 6045 MMLHL§ 52 LIk -+ fif T&T-.

(4) WilEKFE T E=T LOMEIT 98.0 %LL ETHIURE, RO EN/ELNT-.

(5) HAIRAIELR AN FRIEERFILIZE2A, WBADGAED TR E W HHER L. LoL, SLE0
TORREALEHZ IV T, MR R T I L ORI DSEED ST, fBR/KSET T =0 NElfiRIE AT I L
7z.

(6) WA RLE L OWRER K 38 T =0 IR IR T AREH S AT D43 fif 7 1 L [R5 O 3T E S DT

(7) BEEZHERTLORMENGRERZ ZiE L7, RO MREITERE 001 %(EE5%R) ~05 w(EE
Sy ER) AR B Ti ZRINU7-50k 8 SISk T LIz kG 3L, SERIENNERIT 92.9 %~99.5 % CTh-o7-. Hiilk
IKFET =T ARSI 0.1 % (B 845 3R) ~0.2 % (B 84y 3R) #1458 Ti ZRINL7-308E 2 STkl
THOMTLIZAE SR, SR ERIE 95.1 %~98.2 % Th-7-. W ORE BICEB W T IR RBRIE RSN T
WHHEELIN TH T,

(8) MG K O THE EE A e L7, 1B R A XIR G0 AR IR S OMERRIERHE VT 2 1T C
A& 2 C7EERBRZFIMLUT-. Ti OFHMHEIT 0.950 % (- F573%) &Y 0.130 % (E &505%), I T ZEYE
7L 1.7 % TN 1.4 %, FIEMMEER 2T 43 %M V3.2 % Th-o7-. HilE/KFET =0 NHREITILE
UVWTODERE IR 2 A AW T 2 AT CRHEEZ T 7 FERBRZFMLT-. MEEKET =0 L0 Ti DY)
fiEl%, 0.525 % (E #55R) L0 0.112 % (H 453 ), GHTAHHEER 1% 1.0 %K% T8 1.6 %, H[FAH AR HE R
Z21% 10 %MV 2.4 % ThHo7z. ZOREITHIT DT IO FRMEER 2 IS RBRIE RSV TO DT
FEEE (BT H AR 72) B OV [DRS E (b AR M (R 22) 0 B 2N T 7.

(9) BRI RE K ORilE KT =0 ARREO E & F I &5 3% 0.001 %& OVE #4738 0.02 %,
B T FRITE B4y 2R 0.0005 % OVE 84328 0.008 Yol HEE Sz, W ho kb EFFRE &I LT
RERTREAL TN,
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5) AAARME, /NHFIGL 7B = SRR Z D BRI R E - N D SO S iR - ST, ST b, 50, 807
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6) AAAMHE, JhMEF ED I FEBEKIE T V= MRS LD EEIR I 2 7 AT A AW DRGSR LSBT ~D
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7) RaARfd: 7 =y MR RR L LD EREYE SRR b OGRS R, SAEE, 8, 653~657(1994)
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Deter mination of Titanium in Fertilizer using Inductively Coupled Plasma Optical Emission
Spectrometry (ICP-OES)

Keisuke AOYAMA'?

1Food and Agricultural Materials Inspection Center, Department

A single-laboratory validation study was conducted for the determination of titanium (Ti) in fertilizer products
by inductively coupled plasma-optical emission spectrometry (ICP-OES). The fertilizer without the dag silicate
fertilizer was heating and digested by HNOs and H>SO4, then was heating and digested by HCIO4. As aresult of 3
replicate analysis of 8 fertilizer samples spiked with Ti at 0.01 % ~ 0.5 % (mass fraction), the mean recoveries
were 92.9 % ~ 99.5 %. Repeatability of Ti were 1.4 % ~ 1.7 %, intermediate precision of there were 3.2 % ~
4.3 %. Minimum limit of quantification of there were estimated 0.001 % (mass fraction). The dag silicate
fertilizer was heated with melted NH4HSO4 over 350 °C. The slag silicate fertilizer was easy to bump when it was
heating and digested by HCIO4. But heating and digested by NH4HSO4 prevented sample bumping. As a result of
3 replicate analysis of 2 fertilizer samples spiked with Ti at 0.1 % ~ 0.2 % (mass fraction), the mean recoveries
were 95.1 % ~ 98.2 %. Repeatability of Ti was 1.0 % ~ 1.6 %, intermediate precision of there were 1.0 % ~ 2.4 %.
Minimum limit of quantification of there were estimated 0.02 % (mass fraction). Those results indicated that the
developed method was valid for the determination of Ti.

Key words  titanium, wet digestion method, fusion method, ammonium hydrogen sulfate, |ICP-OES

(Research Report of Fertilizer, 10, 29-40, 2017)



