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EXEHA

O SEDK~ADAFENE
SRREIELKICIE TS, LA L. pHEIAEEIC L Y HIHIIXATRE,
FRE L72IRRE L SR K (FREK) ([T EDRRERT 20 %5720, 5 FEEEO B
DF 5g(60 KA V)% 20ml O E—H—IZHY | 10ml O KEZMZ TENITHKE LT,
BN D AR LIt a 5E 1 1R T, Bl E 44-66 Bk L7ofER (& 1) L,
WinchesterAA DA EFRVT, 1 HIZHGE 1g 205 100~200 1 g DEBNIET 7=, - T, 1t
OEHERH D . E 6B KITHIL TV D EF UL, 1 BHIZ 100~200g, 14Tl 36~73kg Dfh
DT I HRIC 2 5,

. T
hiTop % [ Remington™ ~

Black '\Plemiel
- - -

10~218%# I< 21~378#I< 168 %
g B IR T T

B&P Competition 2000 Pure Pb (99.999%)

HE1 AR TORBHENS AR LT TER
K1 FEORMREE (EERD HE)

. REAK | vERE | REGER | BE Vi U7 DIEfEE | Sb+As &
(B) (g) (g) (g) (mg/H) (mg/g/H) (%)
B&P Competition 2000 66 5. 058 5.0019 0.0561 0. 850 0. 168 2. 71
Nike 66 5.012 4. 9697 0.0423 0.641 0.128 4.43
Winchester AA 66 5. 0228 5.0183 0. 0045 0. 0682 0.0136 7.27
Fiocchi Top Trap Black 66 5. 0098 4. 9608 0. 049 0.742 0. 148 4. 08
Remington Premier 66 5.0735 5.0126 0. 0609 0.923 0.182 2.09
$V 7T 5HE 45 5.0735 5.0314 0.0421 0. 936 0.184 —
fi Pb(99. 999%) 44 4. 9635 4.912 0. 0515 1. 170 0.236 0. 00

KEZEL[IFET TONDOEMMRISIE. 2Pb+ 02—2Pb0;  PbO + HCOs —PbCOs + OH;
3PbCOs3+ 2H20—Pbs(CO3)2(0H)2+H2COs D ZIK S i Tt A, OH DRI K » TIRIRITIRE
(T NI VPRI B3, OpHZY 6~8 OFIPHIZH HRFICIL, T 2 BEEE TTIEE ST
PbCOsA LT %, LvL, WAZ ST H UHQEHS 102725 &, 3 BEEH OIS HEA T
Pbs(CO3)2(OH) 23k L T < 5,

X 11X, Pb-CO2-H202 CODOIEME %~ LT-pH-EhZ' A 77 F A Th %, pHS Hith &5
(B SILIBREIN LD D DN IND,

*: PbCOs; ppt.
Eh (V) *%: Pby (CO3), (OH) 55 ppt.
] 0,
0.8 - PbO; ppt.
1 #0
0.4 o
N Pb E1 Pb-C0,-H,0RIZHBIT5
o S pH-Eh& A T 75 &
17 Pb(OH)5; ppt.| Zef -
2 A A VHE =5 x 1073
-0. 4 €0, = 1 x 1073 mol/L
1 Pb, ppt. Pb =1 x 106 mol/L

| T 1T 1
2 3 4 5 6 7 8 9 10 11 12 13



O TEDFEHICELY. SRORBERENCHREARANDBETEL S
TIEOFIZIERERCWET HED0H D, L L. BFEEEL pH ODFEERZ(T5,

#2013, 4O TR LOWHBCKILIIKEEM (BE . RE) OSRFIEIRE 0.1lmmol/L (217
LWAEREEHE LR Z R L, THESATEKILIKEEM T 58 ER EITEK pH
WE L RDITHENRIIC ER L, BHo, BARY EOKILKEEM TRWERAERELZ R LT,
==L, 2R LIz 91T, WRpHN S HIZ ESH LpHT~8 (HEZBZ 2 H7-0 6, WK
HENIR L & W5 RESR TR IS O D BUAR BT R 2 (ICHIM LD 5, T bbb, $aBEIT S < 2 0 i
Do FEZ, BART LW EHRNRLR O LEFOEEYE EO SV B TE MM NTEE 2 2
EDPD BB K DT, $hOEpHIE CO M LIZIZ HEFOEHEM A EE L T\ 5, 1o
T, HOHSS T & DS O IR L A2 I 5 720121, THEpHA B3 K& 6~8 O
BT 52 EREE LY, UL, HETOAEYE &5 THRWEEICIE, pHS 28
ZTCHLT A V> THRIBEZR WA, pH11 28z GREICT VA VLR D L. i
7 =Fr (PbO22 °PbO2H) & LTHEITRT K RD2DOTHEENMLETHD, £, W7D
UVHEOBRE T T, 7o FEUeROBIME LI KT D AREMER & 5.

K2 R LR O EER R DHEE S D Snilas 28 B & Ml pH d JLOSKE L &
U PR ARE & ORISR (MR L 0. 1mmol/L Z6fF)

HtEs |V UBRIREK HEEW AR E (mg kg)
(%) (g kg'") pH5. 0 pH5. 5 pH6. 0 pH6. 5
HR7 + 26. 4 21.4 137 404 1,196 3, 536
B oA+ 16.3 9.8 175 384 846 1,862
By N 23.2 11.1 131 282 608 1,310
R+ 1.1 1.4 14 29 59 119
TR 22.8 22.2 16 100 616 3, 787
TR E 12.5 23.8 83 320 1,231 4,741
2
N : % " N
5 r * u B A+
%
-~ A3 IR B BB L]
& g A‘ffaﬁm x W EAR L
m O r Ry L "" % } T }
= 2 3 4 Be ¥ 8 9 10 11
a1 i
\§ r N ""A A B s
{’% :‘1’7{ 2 , - a a . a B
_§_ t.i.’& Q?ﬁ 4
= 3 :':,0 .
s r
= E L 3
&= r
R 5
VAR D V-fpH

B2 BBEpHETIEBR B TP/ REEPOD S ERFEHREDE R

AFEEO THIZOWTH 7 ARBRIC X D800 T HIR B KR A i L7 f R4 X3 M4 1TR LT,
AT BIKI 1A 4 ABEFAMRERICIEE S B 72512, 3.32mg0éha HEERE M HIRM LT, X
31T 15 7 AORBHIMNCH 7 A0 OIEH LT shOREEZHERNICL2AMESE L HITRLE
LOTHD, BEasL, Kt RO R LS ORHTIZIER LV Tho7ons, B
R ETENR VKO 3 D 1B RETH -T2, WTNOEHETH | B[R ' CEDTA
APRTET 2 OIMTIAIFRET S LV 72 0 o723, ZHUEgno—2s, £a v FiclksE L
D . PbCO3°Pbs(CO3)2(0OH)272 & DG A A L7= 0 LT, BRI TR L7z 2 & &R

A-2



LTW5,

X 41k, SHICERELZTED T MM LT O 13 » HEOSRE e 7 7 A LV ThH D,
RITETOLIETRERBICK DL EE L TV D0, (KL AR TIZ—H#823 5 MC
TRICBITL TS, £2C, IR REEEO2em) IZRFFENIZEIE 4, 100X (KRB O
SATRIE X e R 8 O HIEEE) Y (KIBLARS B OMBEXZ B O HHEER) »HRO Tk L
FER, BREREEFPRIZ, BAR 7 1(62.7%) > B AR 1(46.5%) > 1) A 1:(40.9%) > K H1 +
(24.3%)DIE & 72572,

TEAY ECRbEBEES, KM ETRLVEE G o7 B BND,

Depth, cm

DS L2 KICHEfEZ 1~ 2 %W L T 1EMAGE L% AB L TOfr Lz, 2056 T T,

BRSSO HE FEE LR i
OB RIS 5 & &b, HHEOMRE - Ao n A RIS LN Mt S s 0T, ZoBESIIE, wWEkich
2. BN T o u A R e UCHEE LERBRESA N B 15,

B LIZKICDBEOED TAZBNL T 1IHEFKE LR, i L THNr Lic, kS 2 8m 33k 1 O

ORE LIZEFRETH D,

CERBLE LEEAKE 0450 mD AL T T T 4N E—TABLTHI LT (RIEREE).

[ ] e
3t [ memrite .
. EDTA RJ ¥R RE

el
A

=

0 ]
o) WE  map =
Pt fEH 1 ok 2R+ B
T HEfE

X3 PhAESINGR 145 H FIZ T D BEs LTz
P& Al — IR [ RN IS Lo TRATSAU7ZPb
Wi 777 EOREIRRINEICK 581G

AR
0 20 40 60 80 0 10 20 30 40 0 5 10 15 20 25 30 0 20 40 60 80
Pb, ppm

X4 5 A LHEBOPbOSA.  BG: BT ANTER BIEVEE %77 L7-5E O ELME ;
BEEARt (38 ppm) . EHIE (30 ppm) . WPERZL (10 ppm) . BARZ + (22 ppm).



O JVEOHAGFT CTHEDERMEIETTS
nEOBERILRRPIC) VBAKET S & THIFIRRE, =2 L. TIRPICKE Shi=san & H ]
MRIEIPF TS,

60

50 r

40

SR (mmol/kg-soil)

GE 21X, §15 gD (B&P Competition) % 7K%Y 1~100 ppm-P (NaH2P04.2H207> 5
TR DOV 23 A RRE LR OLB AR ORI E R LZbOTH D, £, £ 3IIZED
KD EEAR (FLEE 0.45 um” 4 /L& —Tligilh) FOMBELZ R Lz, U UEBBIREDENT 5
CEVRMEDMZ DA, PEREEEN 100 ppmfREIZ/2 5 & REARBIAERO bhielleolz, £
72, 100 ppm-POAEHKIZ 23 H#R L= HEm (B&P Competition) O XHREIPF AL kL
5, AREPEOPLs(PO)sOHDILE AR ENIIHTH L TWD Z & 2R LTz, ZOWLEARE %
WL CQEMEMZ B2 b5,

B 5 K FELHEOSMRAERICE ET Y VBRI O EELZ R LT, FBRGEMEL, EAET
UBEDREND b EHE L2 KOl LTz, K5 X0, WlEPBIETHL5E8ITH LY
Y ERVRINIRIT BERAN XA LR BT DOSaW 5 B2 B T K S W 7223, pH6 LI Tlxn 3o
FRIIBOTHLZOMRITBO LN, S5, BOAHRKERRERS L2 L, HEAHYE
BEOEWEETE pH O LRIV, U BRI AEY O E b 2 RE L 2RO A REEE R
L LT3 fE b T 57, T LABIRINIX XV b BT O8lE &3 B35,

o T U UBBIRINAERIZ W TIE pH o=y b — LI OEE 2% 5, 2o b,
REDHDORELERTHAE E B — HAER U REBEIR-CHA 4 ORI xR E LTV
VIEEEAT 2% AICIE, 2ROV VIBEMOAELEELTHZ L0, pHE UL ETIHIFE A
EZDNEPBD TNSNWZ L Enn | FBYTO U Ui FITHERE L2 -v, 612, U
VEBIZT U TFEUREROBEIM ARSI DL H D,

#3 B (B&P comp.) DU LEEUSHE~DYRSRE

NN Pb P
IR ‘
ppm
7K 24.5 0. 0006
1-ppm PDOPO,* Ak 0.100 | 0.0002
> s _ 3-WRE
T R o 10-ppm POPO," 1L 0.085 | 0.0005
100-ppm PDPO,* IR 0.017 (80) *
FE2 U BRI L ORI (23 A %) XSEE  RIEMIM 23 A/
60
s0 ® 0 30% 8% o %% |
[¢) o@ﬁm %@0;@ Qay R e .o ﬁ@@.@ 0@00 5 1)
S 2 a0 Q @
° g
° E 20 * ° o)
' i [ ]
° OmMEGRAIE) | By b OWME(EE/HL)
o EBME (RRYL) & o MENE (REFHL)
OBME (EaElt) Y o BmmME (BEXRRL)
o REME BEEET) 10 ° o REMX (BWERRL) —
o ‘
4 6 8 10 12 2 4 6 8 10 12
EfipH F8ipH

5 VRN OF #IC31T 58 T35 Pbik & B DA (& EKRpH LD (PO, :Pb E/LH5:1)



O HEWMROHMTEINELHRZEL LIERMBKEZMTARANLEREE S
EYOFEIRFEEZMENIHEBSE. BD. FERGITIEFEEZSIEET,

VYR O TR AT, Rl 72 BEifkEE (N4 XR) BT UL, @FEERE TR TREIZITL
e TIREBIZWADT D% — %R T, LML, 4% RV 72 EORMMNERT D807 T,
F 4 O LD ITRRIICTE TRWERRE 2 R T JEAL R S v,
TEaT7HEOBEN D IRENFFRICE D o o BT LIX LIEHR R LRELOREY)
WBFIEL TV (BE3), A% NUMRBELLHEOREZ 58 L, *HEES (OSvr) OfF
& Hl U7 R, SRIREE DS R R @ o T NI TR M L, o, Basm Lzt
BB N TIX AT L7e 4 il 3 4 CAR A HHE D Eni FE 23 i G 43 OYREE L 0 B B Iz h o
72
AL RYDEITHFRIN U KRBIORZES ROMEDHE LT 25 CTld, Enonfins &
TEERIC R RV BT L, $hE BT TR BRI E O b O &2 MR TR < JEB S 5 ARtk
BdH5H,
Fo. FWIRIIRE I CHMEEEAZ SWT 5720, 2O X D lehiy) kOB R ¢h O AR L &
R CRE S H e mlgEtE b H 5,

F4 AFEEE IO HEa 7 O ZRURRE L 0Pk

sl | i on |l | R — o
15-20 24 ol ppm
25-30 15
35-40 16 Femt{imE | 27
45-50 16 iRJEL L 87
3 55-60 15 /
65-70 14 Fe (LR E 21
75-80 T 56 AR5y 21
85-90 16 iR+ 121
6-11 3834
16-21 83 Feft(tinlime | 85
26-31 + 40 AR5y 89
; 36-41 T 271 L RED L 248
46-51 32
56-61 + 25 A
66-71 25 T RS 18
A7H LTS —BATYR S hi-E4R P - o= >

==

TEPOHIEAR

WRERIEPEZHEL>TNS

BH3 THEa7 B OREMR S LORSER



O EMATBT SARBCLRARMINOMELZRESE D
BEHMBVEE, ChLOERMETRLLPT . BETREASRESAD

KFHHIPb, ppb

R DAFAESCRDARZZ I 7> © 53 Wb S 30 D A BEIEE D Fl 2D Tk L7z,

B1 612 ARBIGIZI 1T 2 REEATIRAE L KFIHENRE AR LTc, 7' 1 v MI2 7 —T 1200,

MR OVETF AR FRIRE (TOC) MRV EEEREHIMA A 7 v—712, TOC BEDE

WREHE B 7 v — 7 I S -,

F7o. KHhHER & AR D TOC & DR E .5 & (K 7)., TOC DHRIZ & 78> T 2

Tn5,

ZHDOFERIT, A OEHSAAKIHR ARSI ELERNTHL Z LA REL TV D,

T, AR EETe 7 L—OE TR 8T, BERTAD VIR D0T WD (A HEE
5 i pH A by il pH: H#is 1 (5.7), HiS 2—27 L—y% FHlis (6.8), H

3 (6.6), Mg 4 (6.2), HA5 (5.3), AEMNETH o T, AEMERE LI —

kLB 2 6Nn5,

200

200

150

—_

[}

(=}
T

50

X6 At a7 a7 R R O PbE kil
HPbOREFRE.  A:LLERRIVAIFRE 2R FIEE (TOC) ST <<
DI 18| Bl TOCHE EEAS = N i NHRRIR IR E CRT.

16+1143x °

=2
r = 0.642

B i 150 F

7K$HH{Pb, ppb

[$al
()
T

1 1 1 1 1 1
50 100 150 200 250 300 0 20 40 60 80 100 120 140

48Pb, ppm TOC, ppm

7 ZKHhHIPbIREEETOCHR EE L DRIR. W
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IR RN R ES
SHECH BN 2% DB LB 2 EZHEEM OF| EIZ DT

(1) BARRHTRE (UTIRE L)) (D SRKIENBBBR OITLHEL 15}
FON. (1) B Ak EGEEIME S S (PLTHEIEL VD) 1T, EEET SRS 20T L.

SR O RIERES ﬁ@?ﬁ@#étbeEW&kbf%ﬁ#@mgwﬁﬁiiimiﬁj
HET D ‘
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1 HEBGORERE =KL B 7 8 %ﬁ%@@@%%%ﬁ% IZHEE L, BB D
HINBEFTORREL Nﬁﬁﬁw%%&ﬁﬁfé Pk kS~ O EE R O
HIRBREBEORE2IZHFETHI LZBRE T D, ‘

(Bh  BX)

B2 & HEBRBICHEHINWIHMBHEOBEINEZRET 72D, BFEOH T HEBEIZD
WTEED Y 2., BIKZITH,

(2) BIft&id. HBBORERETERHE LT 5, _ _

(3)%ﬁm\%mﬁbéﬁ%1$%ﬁ®%&$&Lﬁﬁ%%ﬁbfﬁ50

(1% ﬁ) ‘ ‘
= 3 £ ﬁﬁﬁ%ﬂ%ﬁ%%QHWﬁyﬁﬂwﬁi BhER D x5 T EE DI TE K UBI BX
DODRHNBZEIZDOWTRET D,

(2) BEREEEERS UTFTEBL LV I)1E. BROMERBEDORER CBHEONE
SICOVWTHERI L, BBRICERT o, BER. RAL LTRMEELE) bO L
+%,

(# B
£ 4 & BB IXES &éﬁ%&UEk@T%ﬁTé

(2) ZESIX, IT#E= AR R UR JGETHRT 5.

) ‘
B 5 4 ShECEEBEIRZFICH S BAIICASREEFEI. KRG LTE2FBZECTITI bk
T Do ' _

(2) HEBICLBEREET. #X (1) ORESE, THEHESR, TERWES @R L7T5,
(F &) _ _ '
#6 & WBEAE, ZEAOFHICESXBELTV. AEHBEORERUVHKON
REIZODOWTHRET 5, _
(2) BEEMEL, FITED D

&8 =K)
w7 & BRORERE. BRI LTEHBERL T b0 T 5,



(2) BIOFERIZKLERFRIT, %X (2) OILEERFEE, TEBRHFHEREZ(B),
SBREF LT D -

(JI@EEEOD%IJE)
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R B TFTETIETIHREDI & EBEUHE L BT E 1,

1E%ﬂ@%ﬂba%if%%bw CHEES ESBILBE L EITET,

L HEBRBICEFH SN OHERICRIREMBICEBLE L Q. BHE, 2B 7T1 480,
E%ﬁ%( H5EmE: 52) PEAH - REREB LR TWAZ ENLLBENY OF

D\:hUL\?%&mrﬁﬁtr%ﬁé&ﬁfi%biﬁa

THET, FRBEONMBEITRLIBERERIZOETEL T, x4, %2 EhNTX
FLEDN, SBO7 V—HBEROHMFRELYHTHITE. iR & Ty
BIR LB L T2 A THEBENSOFEKFLERE] O=FIFOBENUEDOSM L &
2 bEd, BRiz, EBEHBAR—VEB (I SSF)NEETAIWHRRS, TV y 7248
ﬁm\%ﬁﬁwﬂﬁ%%ETéika REX, TPA~DOBEERFIETEEHDO— D
MENTOILTWVWET, HE, REFRESMEOTERWEENHOPMNLEZ I TW L
T, ABR—=HEELHIA TR, FIEROZ ENRRO I TUVVE T,

AP E > TEHE T 7 V—HEBIT, UYROZLELNL, B AP RETAZ LN TX
HEEENRA S TRV IILERA, TOEKRT, NEBEOKE - BT, BN, 7 L —&
B OB RIZENBLY FEFT, HFWEHAH o T, EECWHRETLY Uy ZIcETCER X1
TWA 7 V—HEBOXKGEIIEREOBEWNTHD, EETLLD 1

Dbz b, ZOE, SHAAETHERTS BEMBEXNEEES) 3xb T, E3xEo
F@ﬁﬁ@ﬂ%@&ﬁ%%J%%ﬁ#é:&&&tibto%%E%\%Eiﬁxﬁﬁ$-
Bhk4 FIB. HERAFEOBRZRIFEVRLELIZOT, BEZ LIS THEBRIBFEL TLF
XBHLEIBENRLLETET,

H. AEEREEOMEETHH Y, BIKBEEHBICERBRH D AT UED, SRERE

N, BWEHOZEZERNEZTELTEBYVETOTHMETRALEEID L HYBEWVWELET,

Flo, TOBRFEELZFEMTDHICHKIL DL, BIREFEDO—RE LT, ERHBEOHEK - KE
RS MR NIRERICLVZHETDIZ L EH LELEDOT, e TIRHLCEFE XA &
A TRANEB L EITET,

FPTIEIRYVARTEFEEZ U TIRZHNBLETET,

- B

(FlEE B
1. SAECHEINEE D B Y B3 3 i 22
2. ShECERINE DB EEDOBER & EIREE
C AECHEINE DB EEDOFEEEE
N BN E DEXEBRERER
. SABEEINEDO TEE THEFE
LR 1 7 FEESBORRINBIE D BRIEDF5| &

C REBEEHEK - KEREFEEES
()4, 5ORAMKIIar—LTIHERLLIEEW,
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55 [ E X R B R =



| #k&EC |

#HEEAN BRIL—HEBESIERER
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7L —-HERAEE (ER18H) 3.

AR AR

79X

BE1:JL—HEREE 1L —SEREEENEN

B2 h5Y 7@ETEH, 7L —HEMKICH,, RfM- 99X
L—ENORBAFBEARBLUET, k&, BRBICHEOKRE (K08-) &
WL TES &Y, BFOFRICE, 18 (RMEE7Y X) RS Lo %
BOERODHHBR)ET

50 AKX

7 v R

72L—8EN
OV ik




®3: £EHHMOERRH

A L] o A

79 X CTSARFYY
20— : 24—=0, EVvF
BER T ARFYY
7 L —HEREICHECRET IRB0KHY (SRR,
79X, 7L—-BROME. 2¥R) OREIIE3NEY = b
ThY., ShS5oRHMEENICHAR (V9190 ¥ BH2 EIKBAE DG
37-%. BARAORNhERDBYELEL .

+apesyr | @ERANE: SnTHEINRE S HRY
@15 : LRFIBHRL
(BHRULEOREHILVESEE)

A4

i A E | TN ERRIESSFICSYEIR

) sy | @77R VLR EREHL — 1)
VIR N RERESSICEIER | 00 @45 s EHEL

7L —Fn (BHRLEDRHAILVLSHE)

. TR _ O 752F vy — BIEEEIRY
— — [l | | —
ZER cxnmp || EEECSYRE OHESEE — BFIREIY

* BEH25 MR

N

FEOBAR (VY 2M05E) IC&Y, HREHS5OHHY (SRGH.
7vX. 7L-BHORE. 2ERE) OBREZRERICERTSICEHNTE,
B, EHEHS5HEAMICTHMIRENRBESIEMI 0. HEBICES
THEERROEREBSCEHTREE LV ET,

CHORLIYC7)NICRT I8EIE. dGiaedsy., HRAEE28 0N:ER -
BEHAMBALTIND | SSF (ERAKR—YHEERE) NEERL LI,
| SSFE£BUTHRAEAICTRE - RAZhBIZEEZWMO>TEUET,

FR19%1HA26H

HHZEA BEZ L -HERS







150mg

kg

0.01mg
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4 5L
1L
JIS K0102
\ |
A A
Vs A As V.
Vs V3
n

Q: ZAnVn:A1V1+A2V2+ T +AnVn

1m

1m

Vh

500 mL



()

(3)

2m
10 m

10m

500 m 1 km

5m

10L

10m

0.5m



(4)

1)

)

©)

(4)

(5)

(6)

ORP

pH pH

ORP



46

21

pH ORP COD

mg/kg

21

19

mg

(ma/g
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