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FTHILIEEE Chol, £ORD, SMIFMOERELBRLL, UTORFEZERLE,

ORONEEPREEN TOBEE T D R OVEREREFIEY OS8R FIEICHE > THRER 25
Lo AR SO ERELEVHEBEAHIZ R L, i, EEREFETRESATED
SRFELRABEORMELELLLN, SRS ERILE > THIREHSO S BIFFRZ R LR,
JERLATEIELVE 3 ST AZENTEL. 220, FEOWEEOH EICLLIH R R OUFER
BEORYEBERELEREL-OT, TOMELRET5.

2. BMRRUAK

1) HHOBERRUHR

HIRFEBIEE 13 &, UIRIBIRIER 6 &, TEBRIEE 2 7, TABRIER 1 &, SERERES 1 8
B UMy AR R R A0 W R ER) 2 R (B 25 RO B IROEBMREL THTICE L.

BERIERS 2~3 kg 2BEL, U o— AR ANCESL, 2 RFETRER TRELL. O,
BERUERAEEETRL, HBEITELT 60 CT 40~70 Wl FHERL, BRE 500 pm D550 %
BT IETHIRL O AR R TR,

2) BE

(1) RS54 3EE  Thermo Electron # SOLAAR S Series

(2) KEAFE A 3B  Thermo Electron 8 HYD10U

(3) AE/LEFIIERE  Thermo Electron 8 HYD20U
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3) HEeiEroAs

(1) IERAERICIARBFIROME CUTF, TIBESHEIL0D)

SHTEREL 2 g FEREICE > Th— A —=100~300 mL {2 AL, S BOK, BB 2 mL, fiEE 5 mL &
UHBHREE 20 mL 2007, K3 M B VVEMS oMz, B, FBEHIERTLTRENS 2 mL BLFIC
IR BECHEAL, B, WEE S ml RUNEE ER S mL 2002, MBVERITT 6 BRAOML, 0%k
B2mL AT 3ETRBEL, HUSHIER (1+5) 25 mL 2%, IHELCEML, mHEEKEZB VT
BE7722 100 mL (CBL, ERETKEMALSE, A 3 EERAVWTARBL, RUBHERLLE.

(2) FRRGAT EHECISREER O (BT, THB &g L))

TR 2 g EERIZE > Th— A —100~300 mL IZ A4, FiEL S mL, M2 10 mL2MA, R
MTEN—ETHEL, B L TROHTH 30 SEMEE, BALBEOHBEB ROTANFEE L2
STRLBEMHE T AL, i, BEREER 5 mL 22, EUEBSTITE 300°CHL ETmEL, Hiz,
RFEFILZIIFUCH BN 2 mL LT IC AT TIMEL 7o, A R 1EE (1+10)S mL, 7k 20mL /0
Z, MBLTHELL, AR%AEZANTEETTAT 100 mL 1B L, EHECTREMII®, A3 B3 H
WCAHBL, RElRE U,

(3) EEREEHFECLASRBHEROERE (LUF, EEREE) L)

SRR 2 g A ERICESTh—AE— I —100~300 mL = A#, BEEE(1+1) 15 mL, f§#E 15 mL %0
%, BFEF L CRBVYE B CRSLIZIARL, EN 15 mLil/e-cbMELIE B S mL LT IC LA, M
HBEEEE 10 mL 2B EOMBHREEOHTABREEU R THeBE»HETAL, HKiktk, WEE 5 mL,
WIEFEBE 3 mL 20, BORR M TEVMEIL, B, BEFIEET LT ED S mL L TIZRaETM
BUTIRMEL. BdtoKk 50 mL 2%, IRLTCESL, BHEAERAVTEEZI AT 100 mL 2L,
BRETREMAT R, AR 3EEHVTAHBL, REBERL L.

4 DEORE

ARFAIZOE T IV ARIE, 40 (wiv) %O b )7 AR, 18R (1+1) B OSSR AT 2 B - 0 e 6 E §
ICEE L KB RAEBC-EEAN, BE, RS, BAELEAKABLUOEEZRBLERS
AT LT, HE 193.7 nm OWEEZRIELE.



76 AEEHEASEERE Vol 1 (2008)
A BELATEE B Rl b e CEEHEE
y Sty f = = 100 ~300 " b= 100 ~300 . e A e - 00 ~
SEEE 2 g I o SR 2g | it P L
K HE —HiEE % 5ml —HEE(I+) #0 1S ml
iR A2 mL —FYEE ¥ 10mL —EEE 15 ml
—EHEE $9 5 mL
- . ; EEASH 15 mLIz/iBE
BEER 4520ml ke hpd et
i !
mm e [ CTROCOBELT | BEL. BEGCECN
| ]
300 ‘C~380 ‘CoaEbg +¢
178 AL fEELECE T it} HBeEORENEELE —HiEE # 10mL
| - AN
wE |z B |za may (BRI ZRER)
—§4EE #5mL BT % SmL —FHBER 39 5ml
B 495 mL —iBEREE W3 mL
- 300~3R0°C O EHE LTI
L. 2 mL B T I i
ERERITIENG | MR " .
S8 |BERED. EICREEC -
FTRE "
A @R
W iR AR e A e D BE T PRI
—EE (1+10) # SmL
Wl BEMRELHET
—E R (1+5) #9925 mL 7k #0920 mL ik A 39 5 mliCienE
TR
AR b
HR | —7K #950mL
W (=R
s =R [ |
At
K AERET) l
K BERE) Bl |EEZ7X000LAE
A
=
i@ —K EHRET)
—PRETHEUTHR
—HEIETCHIR | i |
|L*}"t—'f—lﬁi3*{:6%?§%ﬂi
11}"’:{‘9%&5&&5&%‘?&%@] BT IR CRR

1 IEEAER, SO EERCEEREEICIDATHE



HRIER TR OORRE —DBFIEORE— 77

3. BEBLUEE

1) BHBROHEB (SEFE)

(1) HRFEOBRE

LVBEOEBICEIRBPOERURESL ASTKRBRILTALERDS. TORICSRBIEFTICE KRS
WEBPHRETHLEROE, VEOKRRLEBRETAILS—BICHONTHBEY, ZObI+HRIEE,
R IEL, MR OB ERETALENDS. B — BRI X5 0 BB CIIRES B R R (R
(338°C)EBETOMBIREE) ICMERT 5L, R{bDREDHIRICHHENEL, MBI ANE VO TR
LV A OEVRER (121°C), BIERBQOIC)RE MK R ICLVBRETES. BERENIIE IR THY
BALHERL, AsAA VOB EREA~OBLICEHIEN, BRI TORED EOMBULEROBREHL
W ZbOI LB — - BEREREBVEERSEAODREONICETAEELLNS. 23)IC
RUEERSREERVCEERAEELBREL, FhENOSRFELERSIFEE >N TELhER
(R4 A N Wl

(2) MEBHATER, SESITEE, EERESEOCSHIFIEOLE

BT R LARE RO OREOEREOFHEIL 0.7~28.6 mgkg THY, IERHAEEICS T
HE AR UBFOEX 80~117% CEHE 97%) Thotz. MEOEEBEORICE VAR (r =0.999,
Y=0.989X-0.120) BEH LN (H 2). EERAEBRIIASHFREPOOROEREOHEIL 0.8~29.8
mgkg THY, BN EERTIEERTTTOEL 91~155% (CEHE 108%) Thot-. MEFDERME
DR E VR (r=0.999, Y=1.014X+0.085) 3386170 (14 3).
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o, BEMEBEE TR ERRBICLD, MERSWEDBERICEREEL, BRAEELFBEORE AL
BETHoMld, BATH2LLL7. 4 BEORBER VT, 2HREHY 1~6 BRICREL, EELE. &
OFER, B1ERUGE4IZRTLERY, WEhORBHCBNTH2~3 B CHREBAEEBROEREIZHL 96%
PLEOEINERBONG. ZOIENLERICSBTEET 2~3 BRI THLZ 100, MR

FeoTe FIBITI 0oy ARG R 545 3 WP M CEHI LB L.

F1 BT BN LB AER BB T R (mg/kg)
P B 4 A v SR R BE DA ARRERT  (RERE)
2 3 4 5 6
HIERBENE R 4,88 4.95 5.12 5.04 525 5.11 5.11
TG IERE 1.75 1.56 1.68 1.72 1.77 1.71 1.72
LER{GUERER 17.8 17.2 17.6 17.8 17.9 17.7 18.2
AR R AR 30.4 28.2 30,3 30.9 31.9 31.8 32.5
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2) WhiEALEER

BN ST B LA B R O SR LB E R RER 570, EIE AR B L ER2E2E 2
R LT, RSB LC 0.1 mgke Y BEREH T2 5 ROBBHIIOWT, UFREL TS mgkg KT 50
me/keg FEMBIRML, BREBEUMEER, BN 94.6%~103.3%, +OBR UM EIXEXHE¥EZE (RSD) &

LT 0.3~5.1%Tdh-7x.
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2 IMEINRBR AR

e kR S EY 2 TERPE R
R (mg/g) (%) (%)

TETRREEREEIA 5 1027 0.4
50 99.4 2.0
TGIRH BRI 5 99.9 1.8
50 98.6 5.1
15 TRFEBEIEELC 5 102.5 0.6
50 99.0 1.5
TH¥FBREE 5 S 1033 0.8
50 94.6 2.7
L ARIGTe AR 5 103.3 4.0
50 100.6 0.3

2) 3ABHT A RED FHEINE

3) BETROER

FREL AT B MEDE R TR 35700, BREREEBLUCTLEB R ONT, &EL 7 B4y
WL RO R RER 3 IR, THERER 0.127 mphg RUR0.121mgkg THY, TOERFER
0.012 mg/kg BT 0.005mgkg TohH-ol, EFETRIDFEEREX0, £, RETRIBEER=E
x2xt(0-1,0.05) LLTRENDDT, REOEE TIRE UL THRIZ0.1 mgkg BERT0.05 mgkg BE
EHEFE ST,

3 TR TIRHESBHROBR
RO THEREY BIEREE EETROWEY RHTRO#E?

{mg/kg) (mg/kg) (mg/kg) {mg/kg)
BT RRER RS 0.127 0.012 0.12 0.048
T35 IRREEL 0.121 0.005 0.05 0.018

a) TRBHT OV EEO FHE
b) EEREO
c) PEMERZEx2xt(n-1,0.05)

4) BEBOREN

BIRE AT IREESNOEEER (1 BT 0.1 pg/ml) OREBELEFR 4 KRLEL. OHBEWER
ug/ml) D 1~6 » BHOERMIT 0.98~1.04 pg/mL THh-otz, T, OFREUERK (0.1 pg/mL) @ 10~30
A% OERME 0.101~0.103 pg/mL Tholz,

ZOTEDD, BEE(1+100) THRL, BERE @O IRE LSS, OFEER (1 pg/mL) 2oV 6
& AT, OSEEREE (0.1 pg/mL) 120V TH 30 BIRE THHZEMNFTBdLR.
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#4 OREREOLEM AR
BEEROORRE PRAE IR E&{E (pg/mL)

1 pg/mL 1 »H 1.04
2 »H 0.99
3 7H 0.99
4 7R 0.98
5 7 A 1.03
6 7 H 1.00
0.1 pg/mL 10 B 0.102
20 © 0.101
30 0.103
4. F&d

IEEL AT, oI BRER CEEREEOIEBICLIN 2SS SOBERIEBR S5 O LI R, BED T
HBOFEREIZHLT, hO2B0EEEIIZATNEWVHERIROONE. e, FE SR8 CIIER
SRR T, SRR 20 3 B ER TR LRSI,

AR EEOR LA R 3520, FRIER 3 EEIZ0FRLL TS mgkeg & U850 me/kg M H B2
ML, WMENRBREPEBLFER, BRI 94.6%~103.3%, TORELUREE RE RS 4E 2 (RSD)
ELT03~5.1%DEENELNT, SEETRIZ0.1 mgke bHEESNT. BLEOT ELEE O %
ERERFOURSITICBNT, BRREBANOZUELBBIN, BEOINELFEORKEBLND
AR EnT.
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Validation of Atomic Absorption Spectrometry for Determination of Arsenic
in Sludge Fertilizer

Naoki ASAQ" @, Yukie ISHIDA" @, Shinjiro IDUKA' and Masakadzu SAIRI"-®

! Food and Agricultural Materials Inspection Center, Sendai Regional Center
? (Now) Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

* (Now) Food and Agricultural Materials Inspection Center, Sapporo Regional Center

We validated a method using an atomic absorption spectrometer for determination of arsenic in sludge
fertilizer. An open digestion with nitric acid-sulfuric acid at 170~220°C and perchloric acid at 300°C were
used to solubilize arsenic in a sample, followed by procedures using an atomic absorption specirometer
connected with reduced arsenic hydride vapor producing device. A good linear correlation was observed
between the data obtained by this method and the data by an open digestion according to the Official
Method of Analysis of Fertilizers published in December 1992 over the range of 0.7~28.6 mg/kg. The
accuracy and the precision were assessed from 3 replicate determinations of 5 samples spiked with arsenic at
2 different concentrations (5 and 50 mg/kg). The recoveries from samples of concentration at 5 and 50
mg/kg arsenic ranged from 99.9 to 103.3% and from 94.6 to 100.6%, respectively. The relative standard
deviations (RSD) were from 0.4 to 4.0 and from 0.3 to 5.1%, respectively. On the basis of 7 replicate
measurements of 2 naturally contaminated samples, the LOQ value was estimated at 0.1 mg/kg. These

results indicated that the method is valid in determining arsenic in sludge fertilizer.

Key words  arsenic, sludge fertilizer, producing the arsenic hydride vapor by reduction,

atomic absorption spectrometry

{Research Report of Fertilizer, 1, 74~81, 2008)



