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8 BRIEMERALIEICEITANNIVLOBHMEDHT (F28)

BRI 80, PIEfE T, R IR, S i
F—T—F BRI, HH, RIVL, A an—ta, ICP H RS

1. IFL®IC

HIRIEELOHH OHY I T 2BR S OWE B ICREPFEREEL CHERIERF OESEOS
ARLEHBEOBBRT —Z 088 IT5NTWA. 2O —BELT, MSLATEE N MK EE W B 2 i
42— (FAMIC) T, HITHE H 725 IRIEE RO I RIY AOTE M IEREOHER 2 &L T\ o,

B 1P T, SRR EIE L C2 B OV TRARE L O HEE L L TR 20 %R E &/ T 8K
TEFEHL TR TERA T aX—a R ETV, TR OIRIY LD A RRFIIZH E L.
LSLZR3E, R AOHH 57 I ZIEREH W i 2 B S U BBt o i IR RE R E CTHY, BEfF O 85I
THRMEMIEE DL NN EE TH T, T, Ao FaX—Ta B BRICHWZBARZ BIXER 22
THIRIEEE SR DI RIT A HEICEIAEINLTLEID T, IRIVLDEMEENELT &2 FEL
IZWEB 2 L.

ZIT, AW TITEM G H O/ 720 IR K 2RI CTHW 2 2 FE OB R ZGRIMLA =
N—ar B e g2 L. BhHEABEE L CTFE 1 8o 0.1 mol/L B AR AU AERIEDIZINZ, 0.1 mol/L
Hi i KON 1 mol/L BElE T E=m AIEHR (pH 4.8 3% 7.0) Z V7=, 0.1 mol/L ¥R I K> TS b IR
VLTI EEORHES DO DRI A B IS LT DY L i RS TE 2800, B
MR L OTHEYLRS 12 2B 351645 CED S LHEARIT AOMBAESICER A S TERY, <0
WFZETHWHILTND 10 1 mol/L FERE 7 > & =77 ZEIRIE pH 7.0 TIEAHNEG A A1 O RE A
bINTERY, HEPTELGICAA L RZ2Z TN T 2RI aniiishsEE 2 bnlz. 2z,
pH 4.8 TILRHER (LA EE O /3 55 IR R 975 13 pH DR FICX0IE T2 RIv ALl EN 545
BTz, 2%, BRO FERIEN D, R HIEO AR E RIS R MEER ZIRINL T, ICP/MS T
SR WBEAME LIRS, BAFRRICRA SO, WIS, THIRIEEZFMUTZE % 0 564
TR L2 O T R0 A g2 JE LIRS, (G Ie B RSk o wy AFR A ) KR R IT 23
REEF R DRI L7z Rg & Rl LT, KA - R A RI Y A (I RIV A4 ®) ITx T 0HI G0 m<ioTe
2, WFROMEIRIRIC OV TS BAF R M TR E M SO,

2. MHRUAE
1) #HEEHRU LR

(1) HERAEE
UIRTGUENERE (IRIV A4 4.6 mg/kg BEZHY)

U OMSTATEOE N RN PET B 2 i e v — M v s —
POMSIATECE NEMOKEN R Z ety ¥ —MFt s 24— (B) filts 2 —
S OMSZATBOE N EEAROKE VY B R 4 — IR AR A
() BMOKPEAHEE - B2/
b ORSTATEOE N R AROK E T B 2 T v 2 — IR L AR A
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BepkiBIRIEE (BRI LAEE 3.5 mg/kg JAY))
RERIZIE, HONUDBEZ LT 1%, B O THBIX 500 um D550 A2l T HE THELIZHO
g2z LAY

(2) HEFK 4
HEER HEO P LM E 1 oLBY. HERICIE, BHBIZ 2 mm OS50 aELIZH D% -,

#£1 g o

IEOFEEE QXN
R LS (B8E ) 1)
K53 (%) 1.04

B RZ /K& (mL/100 g #2 1) 42

pH (+:H,0=1:5)'? 7.1
RS (mS/em) 0.02

FH (Yoriz 1) 2.80

BRIy LAEwE (mgke §¥.1) 0.14

2) FEAL-HKSE FERUVRESE

(1) B %=

i O Pefk (Retsch ZM 100), A2 FaX—X— (ZFEEE MIR-252), & flik B2 & (Millipore
Elix UV 5), EEHREOH (Y~ MY SA400), A8y h7L—h (7 ATV THI-1000), #0057 BiEH (B 372 T
% himac SCT 5BA), b— 7wy 7 BNES ) fifdiiE (¥ — /L% A=A Digi PREP Jr.), ICP/MS
(Varian,Inc. 820MS), pH A—# (JEIFHUNERT F-54), MBI K 5 (m— T2 R+F 4 MS-70)

(2) @ H

PP AE 7722100 mL (F /L7 ), P.PAAAT HERE 100 mL, 50 mL } OF P.P.ALIREFHIL (UL E,
V—x )P AxR), PP —k, PTFE #t—%—100 mL, PTFE $EFFHIL & Y P.P. &AL Dk
50 mL (LL E, 7RXT ) (R E1E 1 mol/L FREEDHEAEIRIC 2~3 H LA RIRIEL7-1%, AKE K, @K ONE
RS CRER L. )

(3) #FE5

ICP LR &% (SPEX XSTC-760A), &Ml fifiie (Z (L5 1.3 TAMAPURE-AA-100), =7 A%
Y (P i3 T8 7 60 1,000 mg/L), HiEE (36 %), g (61 %) K OYT - E=T K
(25%) (UL |k, FOBMIIET¥ AHSBUER), ©avAifmghiy s (B fifk), BiiR7 o E=U A
(FOEHidE T2 Fefk) , WEEE (ROGMIZE T3 K& o), €& A (ADVANTEC No.5B)

3) AEBTE

(1) ArFa—a 3R
O RBRX

7. LRI IR IR X
A BERKTG TR MR X
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© EEBK
0H,7H,14H,33H,60H,8 H 119 A, 154 H, 182 H, 364 H

@ REI7ik

W HEL TS50 gD LRI 2.5 g Z B RALEHEZE — I —100 mL IZ A, HHEORKKEKED
60 %lZ722 897K (ARBRITAE ] L7 KIT 2 THEHUE 3 MQ -om LA EDEHIK) ZINZ 7. TR
T2 ——0 EEE T AIE TEV 30 CICHHE LA FaX—2— | Az, EHRINXS [FEE
WALER L 72 (1) . TR, R BRIKICHOWT, B A m o 3@ Lz, £/, iBRWIR i i
ISR T HZENRNED, 2 MEEICE— D —DERZEY, RET5K5Z2MELE.

RELIE# BRI T0, BE— I —% A0 FaX—4—bR0HL, HEZE=— L RICBLISNT
BLRALE. ZO A DRIV AOE RICH T2 E Uiz, F70, NEGEHR Ky GHc kD, B o
Ko ORES PR TENEL7z.

15850 g Bz L 0)
+IEERS g

I
| RE | ©—#—100mL

IR (O I RIFKED60 %2725 5H12)
[ TasficuE |

I
| Fi A | 30C

X1 ArvFaX—a RO FIE

(2) ICP/MS (ZXDBHRIV LD E &
3) (1) THRFRL 7= HHEIZHWT, L RO HIEICED 0.1 mol/L ¥EE, 0.1 mol/L B AR LK TN 1
mol/L FEfE 7 & =72 (pH 4.8 X% 7.0) AIAMEARIV A& E & LT,

O PAZE e O FH 3

U AOREHENR (1,000 mg/L) 2 mL % P.P. R A E 7T 22100 mL (&0, AKI 20 mL, =60 fSEL 4 mL
Pz, KTERLZ. O 5 mL % PPEATETIZ2 100 mL 1I2EV, KK 20 mL, &R 1 mL %
Mz, KTERL, WEEHER (1,000 pg/L) EL7- (X 2).
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[eovalE R 2mL] PPEART T 22 100 mL

7K #J20 mL
— e ML AR 4 mL
K FEHRET)

[ »®W(mL) | PPHEARTF 2= 100mL

7K #J20 mL
— L ARE 1 mL
K FEHRET)

| NERTEIK |

B2 AR HERR O F L TIE

@ il A oo Y

(i)0.1 mol/L ¥ : ¥ii% 8.5 mL Z/K 900 mL |ZH%, &5HZ/KT 1,000 mL EL7-.

(ii)0.1 mol/L B e ALy NESHE : B 1 AUl 71U 2y 33.03 g 2 KITE AL, 1,000 mL &L7-.

(iii) 1 mol/L HEfET > =" LIAHR (pH 4.8) :HEfE T > E="77 4 77.08 g %7K 900 mL (ZiAM L, HEfg% 0
2T pH 4.8 I[ZFHEEL, K& Z T 1,000 mL &L7-.

(iv) 1 mol/L HElg T > &= LIRHR (pH 7.0) :HEEE T E=7 1 77.08 g /K 900 mL (Z¥AL, BEfE I
ToE=T KZEMAT pH 7.0 IZFHEEL, KZMZ T 1,000 mL L7z,

@ HRIT LEAERR O

ICP LR AW (IRI7LPEE 1 mg/L)0, 50, 500, 2,500 pL 245 Al ME AR A2 PP AR TS
A2 100 mL (2ED, KK 20 mL M O'WAEHER | mL 2002 7=, WRICHEER rlvAPE D R0 20008 S 1 fl
FEREEE 10 mL, ZOMO [ EEMEARIT AH1E HIZITE MRS 2 mL 2270, SOICHE Y o E=0 A
(pH 4.8) RI¥EMEA R I 201 E I IALE 10 mL, E 0 ABR YT 2N OWERE 7 & =" 2 (pH 7.0) A
WM R I ZHE AN AERE 50 mL 20272, ZnHE2 K TERLT, &5 MR I A= HE
(0, 0.5, 5, 25 pg/L) EL7= (1% 3).
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ICPYLAIE &K
0, 50, 500, 2,500 pL

PPHIEET T A2 100 mL

—7K %920 mL

—PAZHER 1 mL

— B REEE 10 mL GERE FIVAME DRIV ARIEH OBE)
—E M REER 2 mL (ZOMOFAMEARIY AHIEROHE)
AL 10 mL (FEBE 7= L\(pH 4.8) FITAHE IR I 4
HIEROEE)

VAL 50 mL (B2 AR YT A TEEEE T E=T A
(pH 7.0)FIEAMEA R AHIE OGS &

—K (FE#EET)

| E | 1cPvs

43 AR MMERERO R FIE

@ Hhii ik

(1)0.1 mol/L Y& nT ¥k A RID L

B 10 g 2 P.P.AAAT M EERAY 100 mL (280, 0.1 mol/L ¥ 50 mL /N x.7=. 300 1¥:15/4> T 60 4t
MEIREHLIZE, PP~ HWTAH 5 B TAHiLT-. AR 25 mL %2 PTFE #t—7%—100 mL (2
&0, R 10 mL 200 %, PTFE #IFEHIL CE-C, Ay b7 —h ET10~15 mL 21272 ETIMELT-.
Jigtith, P.PARAAL HERE 100 mL IZBLIAZL, PEEHERR | mL #0%, K CTERL, EHERE L7 (1K
4). Frz, (1)~ (W)IZBWT, BHE S £l A D .00 22 3R EE IR O R 3G R RE L2 AT~ 72

| B 10 g | P.P.ALI U OB 100 mL
0.1 mol/L¥& 50 mL

| MEEHRES | 3007%:15/5%, 60%31H
I

| 2t | ~#%5HB, PP#le— K
I

[ »B@5mL) | PTFE®E—#— 100 mL
—FfEEE 10 mL
—PTFERFF L

| e | Ay 7L—F, 10~15 mLE TR
I

I i e
I

| BLIAL | PP.&AL NRBRE 100 mL
—PNEEYERE 1 mL
K (MR ET)

| I | 1cpMs

4 0.1 mol/LEGME rIFt Ay R LI E FB0BHAHE O i B IR
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(ii)0.1 mol/L ¥ A& 1V WAl ENE R I A

BT g &2 P.P.ALAQU AFERE 100 mL 12D, 0.1 mol/L B 1 AEEHYY AYAEHR 50 mL ANz 72. 300
TR/ C 24 R MEIREH LI t%, PP AL N ILE S0 mL ICNAEWEZB L X7, 3,000rpm T 5 57
i O BEL, 20 BB A 25 mL & P.P.BLAT MEERE 50 mL [2&o7-. 8 1 mL Z/nx, P.P. AN
L THE-T, b= 7 oy 7RIS RIS E T 105 °C, 1 BRI 7-. ok, PEEYERR 500 pL 20
Z, K TS50 mLIZER L. E VA LERIZERMEL TN A B 3 - BB S 40T A U7 IR
WalRET 5720 PP —FEHWTAKK 5 B TAML, EHRKELTZ (K 5).

| B g | P.PALAL OB 100 mL
0.1 mol/LE' =Y AR AU NP 50 mL

| T IR D | 3007:1/%y, 24m5HH
I

| BLEZ | PPAUAL ML 50 mL
I

| L5y B | 3,000 rpm, 543
I

[ HE@s5mL) | PP#nalL n#HERE 50mL
—hgl& 1 mL

| I | b—RT oo ZRINNENS R, 105 °C, 187RT
I

| gy | =i
— P AERR 500 pL
—K (PR ET)

| il | 5B, PP —§
I

| i | 1cPMS

X5 0.1 mol/LE"w AUl 1) Al A1 R X LR E FRURHAIR O Fi B TR

(iii) 1 mol/L HEfE 7 > =172 (pH 4.8) A ¥AMEARIT 2

k5 g & P.P.ALZAL OFBRGY 100 mL (229, 1 mol/L FEfE T > =7 AR (pH 4.8) 50 mL &Nz 7.
300 1E1H/453 T 60 M EEIREO L%, PP — M HWTAK S B TAML7Z. AiK 5 mL % P.P.4Y
AL ORERE 50 mL (12E0, KK 20 mL & Og 1 mL 2%, P.P.RLEFGHIIL CHE-C, b—hr7 a7
B3 RAEE T 105 °C, 30 Sy RIINENU 7=, fm s, WARTERR 500 pL 2%, /KT 50 mL IZEAL, REHA
EL7= (12 6).
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ks g | P.P#UZT OFERE 100 mL
—1 mol/LEFT > &= 1k (pH 4.8) 50 mL
MEEHRED | 3007%18/%, 60531

I

2l | A#%5HEB, P.PAYD—]
I

B (smL) | PPAIRL ORBRE 50 mL

7K #J20 mL
—fi§f#£ 1 mL

e | e—F7ay s RUNES fRAEE, 105 °C, 3045
I

Jaihs | =R
—PNEEHERR 500 uL
K (M ET)

HE | 1CcP/MS

6 1 mol/LFEEET & =" 4 (pH 4.8) AI¥ATEA NI A E FIRRRR R 0 i 5

(iv) 1 mol/L FEfE 7 > =172 (pH 7.0) " ¥AMEA R I 2

B S g 2 P.P.AAAU HFERE 100 mL (240, 1 mol/L FEfR T > & =" AR (pH 7.0) 50 mL Z % 7-.
300 11:18/43C 60 Sy mEIREOLT-1%, PP —FEHWTAMK 5 fE B TAlLZ. Ak 25 mL % P.P.

7).

FAL ORBRE 50 mL (280, Wfg 1 mL Z201%, PP ARG L CE- T, b— 7y 2 BNE fifd & ¢
105 °C, 30 ZrFINEL7=. ik te, PAEHERR 500 pL Zh0x, /KT 50 mL IZERL, sEHRKELT (K
| B S g | PP.ALALT MEERE 100 mL
—1 mol/LEFT > &= 1k (pH 7.0) 50 mL
| HEEHRED | 3007%:18/%, 6053
I
| 2l | A#%5HEB, P.P.AU—]
I
[ »E@smL) | PPt o#BE 50mL
—HhHf2 1 mL
| e | b—hT o RUNEREERE, 105 °C, 3045
I
I Tk | =R
—PIE AR 500 pL
7K (R ET)
I & | 1cPMS

X7 1 mol/LEEEET > =71 (pH 7.0) FIVENE A R I LI E H

FBHAIR O Y
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@ ICP/MS IZLD7E &
@ THBLT-BBHAKIZOWT, B LAZNEEHESLHREL T, WRIVLZE ICP/MS IZRVHIELT-.
ICP/MS ORI ESRMFIZLL FoLBvELT.

820MS Dl E =4

IR — : 1.30 kW
TIR~ T a— : 15.50 L/min.
i B it : 1.55 L/min.
= AHAD I : 0.20 L/min.
AT IAY Tm— : 0.95 L/min.
YTV T T T A : 6.00 mm
RNV Rl 77 =4 : Srpm
ATV —F =i : 3.00 C
A%y IR : 122 msec.

BONTZREMIZOWTEEAK G EZMIEL T, O IRIv A fE (mg/kg 2 1) ICHE L.

3. #ER

THIRNEEHAIN XD EEIR X D A RITV L& a2 LG W B2 G R IER B RO I a&gEe L, fhit
B OHER 2 G JE IR BNICIK 8 L TNMK 9 IR LTz, 7eds, B3 IR TP OIS X I35 1) DI L v
WRYEHDRIT AT 0.065~0.069 mg/kg ¥+, iR T E=" A (pH 4.8) A[¥AMEIL 0.034~0.046 mg/kg §i
+, B 7 =0 A (pH 7.0) A[EEMEIT 0.007~0.015 mg/kg i L EIFEIE—E THo72D, Eah ARy
LAPRPEARIT A1E 0.019~0.059 mg/kg § +DO#PH CTE B L=,

1) BEEAAEARID L
B IR, LRI TRAEELH Sk O e v ¥R ME TR I AL 0.21~0.22 mg/kg w2+, BERE JE AR ok
1% 0.13~0.14 mg/kg ¥ +THY, 1ZIF—E TH -7

2) EQYABENY D LABEARSD L

B R, URVGIRIEE ko a0 Al o) o ZATEEVETI RIY A% 0.18~0.20 mg/kg Fz 1+, BERKTS
JENEEFH 1% 0.04~0.08 mg/kg iz L OFIPHCER L=, mi{GIEIEE S ICUSNE DT N353 60
HHRBEIDEADL, Z0% 180 H HEIIHNT TH 2 [ZBIMLIZ % BN ¢ 230 @i bniz. =
OAE AN IBER TS VR AR CHEE Th o7,

3) EFEE7E="7 L (pH 4.8) A[iBEHARIH L

UIRIGIENEE R DR T & =7 4 (pH 4.8) AITEMEARIV AL 0 A H D 0.13 mg/kg #2125 14 A
H1Z0.16 mg/kg #z L ETHIMUT-. D% MR 2 1234 LC, 89 H H T0.12 mg/kg ¥z 112707214, 1ZIE—
TENZ IR o T2, BERTGTENEEHH SRIZSOW T [RIER DOE M 23 A 555 DD, 0.02~0.03 mg/kg §z LD #iFHIC
HY, TOEITENTH T,
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4) EFEE 7 E="D L (pH 7.0) AIAMARID L

UIRTGIENER SR OFERR T B =D L (pH 7.0) WIEEMEAIRIV AL 0 A H? 0.03 mg/kg #1725 33 A
H120.07 mg/kg #o L ETHIML7Z. ZDO% B2 12 LT, 89 H H T0.05 mg/kg #2127 -7-1%, 121F—
N2> T, BERHIRNEE B RIZ O W TH RIEROE M 23 555D D, 0.01~0.02 mg/kg Fz HDHiHHIC
BV, EOEACITENTH o7, WIGIRAEEES ICHEE T > E="7 A (pH 4.8) DEBE) L[R2 E P 2R LT,

v L& (mg/kg #21)

\
N
~

AR

0.24

0.20

0.16

0.12

0.08

0.04

0.00

[Wa—‘%\ﬁ//m
ZM T \%\A\é/N—A

0714 33 60 89 119 154 182 364
F A (HA)

o HilE —A— CO0ABEN YA —o BTV E=D L(pH 4.8) —o— BERET S E=1 A(pH 7.0) |

X8 LIRIGIENEEL Sk RID Aohh IO HER
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0.24
020 -
Q 0.16 |
on
S Pees—w w g & o ¢
< 012
i)
,\’X
o
27 0.08 A—
R \
W S
004 &
S & © D
< o
0.00
0714 33 60 89 119 154 18 364

B P (HHE)
—G- it —A-CROARRHIY L —o—REiET =0 A(pH4.8) —o— AT > E=0A(pH 7.0) |

B9 BERTHIENEEL A R ID AORHHA IR OHERS

4, BE

1) BEERIAMEDRSD L

FERO L, G OB R T O K AR T2 F U CUG JE IR BHRINE % 0> S e rl VA PE T R
U LEE LTZRER, (GIRIEEH SR L2556 W RID A B TR EBNITEF T TH o722 L
20, REIZFEO T RO AT o7 L LTWD. KBFFETY, [A UK G+ LG e ek 24 LT
A Fa—rarlBre LIz, ORI, BRI Z®C T, miig el f sk SO R AT T R IY
DHFE A EBALD 23> T2 285 H A~ DWW [ E I Z DR EEAL BTG TR NER O 53 iR I2 X2 ATk
TNSWbDEE T, - THEE | FH, IR 2 MO RO THLH, MBI DA H U7 M v]
FEHETRID LBICRY, JilEEOFRARIT L0 FIRELHER SN D.

2) BFBE 7 E= D LTBHEARIDL
A FE Tl U7 K i XA o R 7 4 L B0 I 25 ORR B HE /) MR 28, IRIT AD TR
FEREDHERS I ZVH TR AL Ot I - 43 ff IS RL R -5 138 pH OZL LB 352 LM B 2 iz, &KX O
14 pH(+:H,0=1:5) "2 O &Ab &K 10 (TR UL7Z. URGIRIEEHGMX TIZ0 BHD 7.6 2533 HA D
5.6 FCRIMR F LI, 1EIE—EIZleoT., BERIGIRIEEHRIMX TIZ0 BHD 7.0/57 HEIZ 7.5 & k
AUEBAIIETL, 33 BHOD 5.8 LIEIFIE —EI2/2-o7-.
LIRTG VEEAL Sk OFERE T > £ =7 A (pH 7.0) AIEEVEHI RIT AT 13 pH 23 b IR< 7272 33 A B IZE
— V&A%, TEASOFEAEICEIVR 22D L, 89 A B LR FHRIREIC/2 572 F 2 DD, BEiE
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7= A (pH 7.0) THIHSNAERED I RIY MIEZ MR INSNDHEEZLNDLD T, HINE
89 H H £ CTOMITMPIARNICIIAENDAEMMEN LY EL< 2D L HELR SN,

WEfE 7 > E =7 A (pH 4.8) AIEME A RIT AIZIE pH 7.0 THIHSNIZ I RITV ARG ENTNDHEE DI
5 R OHB A EET 5720, BEiET L E=U A (pH 4.8) AIVEME DRI ANLEEE T B =7 A
(pH 7.0) FI¥EMEIRIY A& ZZ LIl (BLF, [958 Al IE A RIT A &0)) OREBZK 11 ITRLTZ. L
PRIGIRNERELF S D53 EetE Al A NI 0% 0 H B 0 0.10 mg/kg #1725 154 H B D 0.06 g/kg #2 + F Tl
BUGE T 721%, 1ZE—EIT/eo7. ZHUE, BEE 7 =T A (pH 7.0) RITEMEIRIT A0 884% 33 H H
F TG IS RIV LR EHIT pH 7.0 TRIERAIRIV LB LD L, BT - E=7 A
(pH 7.0) AITEMEARID 20N ZHEAC S 33 A H LA T HIC HIEA~DOWAE D72 LTk, Rk g
il ik p s NS,

— I BERTG TR AR EHE, BERk TRRICH T DMK DI RICE > TRMESNDD TURIV LA &
OB IR EMEINIZH DY . — 7, BINSITBERRIC LA HEA ISR R L TR ISR S D E
LR IS ND LML TOAYW | KBFSRICR W T, BERIE TR SR DL 7 > =" A (pH
7.0) AIEEMEARID LK OWERE T B =0 L (pH 4.8) AIEEMEARITV AL 60 H HEFETETHMNT 503, L
PRIGIEIEEHZ L _RD LR A & THS. £z, 60 H H LAREIIZEA E BB IRNZENBEERTGTEAEELD 53
fRIXIZEA LR EBbILD. 65T, IRIVATBERR THZ LIk THEEE(LL, — 77, B8 13 pH
DI EHEA~DOWEFCLDEH RO ZLIRITEA L ol E 2 bND. Db IRV AR
INFREEE ThH720IX, BERIG TR )5 3l D5 JE AR B LORE) ~DBATEI G IRV EB 2 HiLD.

WG TEAREEEBIC B HERIN 33 H B TH3 pH 23 5.7 Aifk TR FLTWAZEND, HIRAEE A R L
TWDIENEZDND. ZORE, LIRTGRIEEIOG AT RIV LG /[EL L7203, BERE TR IE O 55
IZARIV LD AVEALDNEEAEFTBO LN NZ LG, WG IR ORI ADOFIETEREIC R &I HH1E
DBHDHZENHAGLINI T,
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8.5
o
o
45
0714 33 60 89 119 154 182 364
B P (HHE)
—o— SERMIX. —B- URIGTRIEEHR IS —A— BERIGIRIEHAR X |
X110 +#EpH(+:H,0=1:5) DZE1L
0.24
020 r
A
= o016 7
=4
E, \
i
5o
™
{//
L
R 0.08
0.04
O f)
0714 3 60 8 119 194 182 364
E# A% (HA)
—O0— URIGIEAEERpH 4.8-pH 7.0) —A— UIRIBTRAEEHE 20 AR A1) 2s-pH 7.0)
—O— BERHGIEAER(pH 4.8-pH 7.0) —O— BERRTB TR BN E 20 AU 71U 25-pH 7.0)

X 11 GRS R ADOTEHTEREDHERS
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3) EQYABNY I LAIBEARSD LA

MCLAREN 50 F{ETIX, EROAMEAY Y LR[EEMERID MIASHRE, MRS A 8 (Fe, Al BB(LIED
BOALRE6) B OV B AE B RE I RV ADFIEE 2 T DY B2 ol HETHLBAR 7 Hida % 20
YFEEEHL CW=DT, Eah AT ARIEMEARIY 22 A S BOBELLTHW, —J7, 3
BV O 72K G AR T2 U7 R O BE e, IERHRINE 2 Ice a ) i ) o AR
R CTHIHENDIRIV LD AIRIT AR EITKTHEIE 1L, IEEFEIRGH L7 R D2 400 20 %2 &
TpoToy, B DL 720 KA - TIEIEEHRINC A A RS B B OB INIH EV WX T2 D T,
RHAEHD VTR S BRIV LAOHMA ERFEEE 2 HNLEMELTWD. ZRbHDZELY, FL
JR AR 2 L7 ARBFE T, ©a BRI ID DRTEEMETIRID L2 G G HED S OFEL L TS
MALEENEB 2D,

v AVEEAI) T BRI RIT W BEREE T T =7 A (pH 7.0) AIEEMEARIT 2% 22 LS Wi Z X 11
WRLTE. ZOEIE, TR TAA R HAEZ T TR ICHENE T, B UIAEREARBELTIFET S
BRI LD BEEKIT5EE 2505, LRIBIRIEEHE R TIZ0 H H?0.17 mg/kg 2172533 H H120.13
mg/kg #2 HF TR L72% A THIML T 0.14~0.15 mg/kg #2+C—EIT/R-o7-. M EA RS A BRI
U AOFUITG TR IEEHRINE L e K CTho7end, S fRICEVERET - E=7 A (pH 7.0) AIVEMEIRIT L0381
ML TIR 2 1A LT 33 H BITHR/INERYD, D% HIEA~OWAE TH ML TrHEERIRBIC o7z s
HesRS 5. BERIGTRALEHE, URTBIRIEEHZ L R TE R V@I D AR YEIE D RID A, BEfE T v E =T
L (pH 7.0) AlIEMEA RIT AT BN 2N 2D, B OI A RS S BRI A8 URTG IR AEELE
Db 7enEE 2Tz, Fe, BRI T2E 8, BEEVICE TN 2 mn@oonizn, &
RN EL, URTGTBIEBHZ AR T EE R CORRBA AR 0N En g s .

e vl TR PE A RID A, WG TR E R &S R W ITE —E THY, Fofhod 3 IHOBEEIZ L -
THHSNAIRIVLAENEA L TWDEHEZEINS. 6T, W IEMEIRIV AT O AMOE I ED
EOL, BEDOIRIVA~OBITEAZ TR TEBEZOND. W AIRIEAIRIV A D) g a Yy
DRIERMERRIT AOEIA 1L, UIRIGTRIEEL sk Tl MM AL T 90 %R &R 4 b -nickL
T, BERTGTRIEENH Sk CIais s A RIS K > TRTYIRHEL DD 45 %L E LARSHER L=, BERRTE
JEMEEHI T 2 BHEAE S HEIRIV AZIIEAE EERNWZEITIN A, KK I E M NPT R
B LAEREA I RIV A~OBITRSEV ol mTREAEE Z DD, -, Bab ARy
DA[EEPEIRIT LEZDARIT LODERET - E=7 5 (pH 7.0) AIEEPEHI RIT LEWC /- RIT LEENRL
PRIGIRAEEL T L, BERIGIRAEEL T2 nZehn, LRIGIRIEEHFICIT A GBI NIV A0 B2
RRIGTRIEEL LV 2L, 2D ZEN HE P TOHRIV AD A ELICHEEL CODHIEDIRIBS L.

5. F&H

BHED DD INEEE R+ OJR A 112 2 FEE OB IRIEEZ Z N E RN TR 1 AR A %2 —
arRBRE T o7 B O LHEDD 4 FE OB AW THRIT L& L CICP/MS THRIEL, 1576
AR SR AR AWM REOHERB A L1225, LT OM AN ELT-.

(1) HEEe AR I 2%, W75 TR sk b B3 W IEIE — B THY, MBI HHl L7z
Bty EARIT LR EIIK T HHIG IR T Th o7z,

(2) UIRIGTRAEE R OEREE T =D A (pH 7.0) AI¥EMESIRIT A, —EHINL THOR % 123
LC— ISR D NS -7, Fiz, S9EETE AR AR MIMR Ut 1) 7= 1% — ©12720, MR A B A i



72 MERHIFZE S Vol. 4 (2011)

HIRITLDOFNIRD U535 TR C— BT/ HEEREND. Jiflai X3 pH O FIgfE->T
ARIY LN —E R EbL, T DA T DA~ DA RIY ADOW 35 2 VR AL L QIR LT A & 7R
L7zEEZ b, Fiz, URTGIRIEE IS XA BRE G REI R Y A BE G TE AR B Z 2L, IRIT LD W]
EALDEREE 2 HND.

(3)  BERIG VAT %@@’Fﬁz‘%?y{—:ﬁA(pH 7.0) AIERME K OERE T B =7 2 (pH 4.8) A¥EMEH R
IULTIERYM P E T OEIEHLLOD, 1FIE - ERTHR L. £/, B EEIRIv A EDD
Er AT L EEHEAIRIY AOEIE ibmﬁz)ﬁﬂlﬂﬂﬂﬂé TH TR, BERIG VR IEE A AR A B
BREIRITVLDIZEAEEENTORNIEITIZ, BRI PLARESBIRIVLA~DOBITHRHED
IRl EHER SIS, IRIT ATBERR TR - CTHERS, #E kL C, 528 13 pH O HIE~D
W S DI HIERE D BAITIFEA L IRl E 2 b5,

X

1) EMOKPEE W F L 2R AGIRIER O DH0 5712353k W5 &, (2009)
<http://www.maff. go.jp/j/syouan/nouan/kome/k hiryo/odei_hiryo/pdf/honnbun.pdf>

2) BEHE O, RN, R G e R LIRS T IRIV AOE M EEOHER, BT
ZEHAL 2, 58~69 (2009)

3) EAWY], SR, RAERIE, IWAER: HIEPESEOFESBIEORE, AR LEREY
HMERE, 65(6), 645~653 (1994)

4) AN T EEEE ME S BT - I E VL, p.196~202, TEACHE, BT (1986)

5) M 55 Yok SR ik O 48 IR DA RID AO BORED ik EDHE S, W 46 4F 6
H24 B, BEBHRESE 4T 5, IEFR 2246 H 16 BEREEASE 11 5 (2010)

6) CHEEMIKE, JTHRLEZ, Sl R ER OFERN T AR FZOIRIT LRI RIT T2, B
WAL R AR AR 1 )], 2002(3), 236~237 (2003)

7) W E, fhitE—h, 2 AR, REFEE RTL YO AR AW O R &G A T
DB, I B IR il 2 —F5E s, 8, 26~33 (2008)

8) PEJFZIEE, WEINEA, FINFEE  IRIVLEH /KBS 238154 F 7 (Hibiscus cannadinus)%
W77 AN AT 4 m—ar Ol A, BAR LEIEBFRHERE, 76(1), 27~34 (2005)

9) JMSZATBUE NEFEBREEEANMFZEHT R 21 4 8 A 21 H 7L AYY— AT RIT A& R I A R L fE IS
LB DRIV AT A B OELENT (77 AN AT pm— ) B B% — Bii- ek o A 8 b st 5 B
it LTI — 1, (2009)
<http://www.niaes.affrc.go.jp/techdoc/press/090821/press090821.html >

10) J\HE B AFEMPEICLD LEOIRIV LG EETF KO HRIV LRI EDO MR, A A AL
TR ELE, 55, 283 (2009)

11) 8 13RI HEEEE 4B 3 A - WIE TS, p.155~160, TACHE, T (1986)

12) 7§ AREE Fim BERENCRT V7, p193~194, F B H, HA( (2001)

13) FEERMERES, RJIRRE, AR, ISy, BRE 55 R R HEICB T DU RIT LD ¥

HIERROHER — i HEORE —, IEEFZE#HR 2, 3, 60~72 (2010)

14) FJI A&, WL : FARIGIR DA —3 EBEHNIRIZ 31T 2 AR 20 B 36 JOVE 4 8 W U o bt
1, B IEE R HEEE, 61(2), 134~141 (1990)



THUIENEEHE ] 5821 2 A RIY LD HIZ RO HER (552#) 73

Transition of Soluble Forms of Cadmium Derived from Sludge Fertilizer
Applied Soil (The Second Report)

Taku FUJITA', Yoshimi TAKEBA?, Shinjiro IZUKA® and Fumihiro ABE"
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In order to prove the relation of content and eluted quantity of heavy metal in sludge fertilizer, transition
of the soluble forms of cadmium (Cd) derived from sludge fertilizer in incubated soil was investigated. The
few organic matters loamy sand added human wastes fertilizers or calcined sludge fertilizer was incubated
for one year. The Cd was extracted from incubated soil with the appropriate eluants and the content was
measured by an inductively coupled plasma mass spectrometer. (1) Throughout the incubation period, the
elution quantity of hydrochloric acid-soluble Cd derived from the both sludge fertilizers changed little. The
rate of this elution quantity to the total Cd contents which was extracted from the examination soils was the
same as that which was extracted from own sludge fertilizers. (2) The neutral-solubility Cd (pH 7.0
ammonium acetate solution-soluble Cd contents) derived human wastes sludge fertilizer increased at an early
stage of the incubation period, and decreased gradually and stabilized at a later stage. It is assumed that the
slightly acidic-solubility Cd (pH 4.8 ammonium acetate buffer-soluble Cd content expect pH 7.0 ammonium
acetate solution-insoluble content) continued to decrease gradually and stabilized at a later stage, and the
total contents of inorganic matter bound and organic matter bound decreased once, but increased a little and
stabilized at a later stage. It is regarded the Cd derived human wastes sludge fertilizer showed a tendency to
be soluble partially by changes of the soil pH at an early stage of the incubation, and to be soluble difficulty
by adsorption in soil and stabilize at a later stage. It is regarded as a cause of the solubilized Cd that there
was more organic matter bound Cd in human wastes sludge fertilizer. (3) Throughout the incubation period,
derived calcined sludge fertilizer, both the neutral-solubility Cd and the pH 4.8 ammonium acetate
buffer-soluble Cd were maintained approximately constant elution quantity. The rate of
pyrophosphate-soluble Cd to hydrochloric acid-soluble Cd derived calcined sludge fertilizer was lower than
that derived human wastes sludge fertilizer, it is assumed that the organic matter bound Cd was hardly
included in the calcined sludge fertilizer, and did not increase very much throughout the incubation period. It
is regarded the Cd became inorganic and was soluble difficulty by the calcinations process, and the soluble

forms changed little by change of the soil pH, adsorption in soil, etc. throughout the incubation period.
Key words sludge fertilizer, soil, cadmium, incubation, inductively coupled plasma mass spectrometer

(Research Report of Fertilizer, 4, 58~73, 2011)



