2014,33(2):205-216 xR A K B R FE F R 2014 422 H

Journal of Agro-Environment Science

it TEEINEFREEERIRERNMIIESKFE

J 7 % FEE HBRWEHT
(P Rl B e s AT T 3 575 e B T T NS00 %, m s 210008)

A F. RIS G R AR RS M S A R L SRR E AL A M o AR I SR O T i L A AR
e PR R AL, A0 TR Ay 2k S P 5 TS L SV DAy W DM P it 15 A 25 KU PP I T A =2 T8 2% ) B (L, B W LA
WA o SCPPNE T L EPRIE B b v E (4 50 55 53 B3R TS ARAEPERIP & 2 [5G 28 o LSR5 o AR v R Ay 2k
SEPER S L B IR A 2 G R LA SR ORI RS e A SR B (AP SRR, R DA SRR P A 22 S T A, R4
3 AR PRI ) FUPR 5 AT A 128 BT R A R b o, 1 3 o AT LS i b o LSBT b R T A A A M 2 LA
Sh IR A B, SEE AR R ] T 2 R DR R, DRI AT A PEFIRR O AR M2t — > A [ A G — Aok, BT by ™ b 3 1) Ay
FANLHE , LATE 43 B S s AT SRIBGS bR R S R o A ™ MU &, TR 5 G R A Sl R R S BRI AR TR
THT =% FE SRR SO A F) 2t ST M R B Rt b S SRS 5 ) (7 02 A TRT R R 8 B s v, 2o BB L5 ey s
AR B A BB S ——— i ) L PR B ) A BRSBTS IR SR B sl A, DD DRI - S B A TR A
WSy 18 AL H LR AR B 2 4

KSR L IR s T 5 I (R B s A B

FESFESX131.3 XERFRERD: A NEHS :1672-2043(2014)02-0205-12 doi:10.11654/jaes.2014.02.001

Independence and Dependence of Soil Environmental Quality Standard for Heavy Metals

ZHOU Dong-mei, WANG Yu—jun, CHEN Huai—man”

(Key Lab of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Science, Nanjing 210008, China )
Abstract: Soil environmental quality standards for heavy metals have both independence and dependence. Its independence refers to the as—
signment of absolute criteria values derived from soil background conditions based on natural soil protection or soil quality objectives, while
the dependence means the assignment of relative limits based on soil resource management or health and ecological risks. This paper present—
ed the principles and methodologies of developing soil environmental quality standards, and discussed the relationship between independence
and dependence of assigning the standard values. When assigning soil environmental quality standards based on natural soil quality back—
ground values, the standards represent objective values for active protection of soil quality of the natural environment, which is independent of
the ways of soil resource utilization. The national quality standards in forms of total amount of heavy metals may be developed according to
soil classes. When assigning soil environmental quality standards based on the soil resource management, the standards or criteria are depen—
dent on a large variety of factors. Therefore, it is difficult to give a unified national value, but to have different specified values depending on
different industrial sectors and local administrations in forms of either total amount or extractable heavy metal contents. For agricultural sec—
tor, it is suggested to derive soil threshold values from the related food health standards. With overall consideration of the independence and
dependence of soil environmental quality standards, a new soil management strategy is recommended that requires inclusion of pollutant
loading capacity to better protect soil environmental quality. This new soil management strategy emphasizes the dynamic equilibrium of an—
thropogenic substances to effectively protect the sustainable use of soil resources and the national food security.
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R 1 HELTEA B)ITE As 1 Cd IESE(mg kg
Table 1 Background values of As and Cd in Chinese soils( A layer, mg-kg™)

4 +k B T
S X FrUEZ S X+28 90%1H. S X P2 S X+28 90%1H.
N 2RI+ 12.5 242 17.3 15.3 0.118 0.032 3 0.183 0.155
KA+ 10.0 6.19 22.4 16.9 0.142 0.117 5 0.377 0.280
WAt 1.2 2.78 16.8 145 0.123 0.061 3 0.246 0.221
[/3 =R LT3 6.7 5.24 17.2 10.8 0.058 0.106 8 0.272 0.084
T5A+ SR - 10.8 5.50 21.8 17.3 0.069 0.058 4 0.186 0.149
R4S+ 11.5 2.16 15.8 14.6 0.088 0.030 9 0.150 0.113
TR+ 8.8 3.49 15.8 125 0.101 0.040 8 0.183 0.158
TRAFBE A 9.8 5.65 21.1 153 0.110 0.042 6 0.195 0.162
(PRI 10.0 3.53 17.1 14.9 0.094 0.037 2 0.168 0.142
N it 10.6 5.91 224 14.9 0.100 0.073 9 0.248 0.165
L 10.7 242 15.5 — 0.088 0.044 2 0.176 —
wHE+ HEL 9.6 8.96 27.5 20.0 0.092 0.060 4 0.213 0.142
B3] JREE A 9.8 473 19.3 16.1 0.110 0.076 3 0.263 0.204
FEs 10.2 4.59 19.4 16.0 0.102 0.092 8 0.288 0.143
Yt 122 2.35 16.9 15.2 0.112 0.033 7 0.179 0.150
L 10.2 3.49 172 14.8 0.078 0.028 2 0.134 0.105
IREFRM A 8.0 5.53 19.1 11.7 0.066 0.042 3 0.151 0.132
WA K 1 2.9 0.89 4.7 4.0 0.751 0.851 7 2.45 1.758
GL = e 13.6 12.87 39.3 243 0.065 0.064 3 0.194 0.139
b 124 10.14 327 24.7 0.080 0.052 7 0.185 0.160
TRETHE 9.7 13.33 36.4 22.0 0.048 0.053 7 0.155 0.095
Fel+ 112 20.37 51.9 13.6 0.125 0.161 9 0.449 0.150
WE L YR 11.4 2.68 16.8 13.6 0.139 0.068 3 0.276 0.250
Fohy 11.8 6.21 242 19.4 0.105 0.088 1 0.281 0.229
Fdge 10.8 6.35 23.5 192 0.092 0.057 4 0.207 0.157
4 11.6 439 20.4 17.1 0.100 0.070 3 0.241 0.170
iR s 6.4 3.99 14.4 10.8 0.103 0.060 3 0.224 0.175
EF 11.1 5.00 21.1 163 0.106 0.065 0 0.236 0.184
AT+ ] - 8.8 5.65 20.1 15.6 0.084 0.045 9 0.176 0.133
K st bkt 5.4 3.97 133 11.2 0.108 0.064 8 0.234 0.153
Kt 9.4 4.59 18.6 15.5 0.094 0.066 8 0.228 0.168
Lt 17.0 7.23 315 26.9 0.094 0.049 0 0.192 0.146
Bt 17.2 7.97 33.1 26.7 0.114 0.054 1 0.222 0.190
FAIRCE) L 29.3 22.95 75.2 51.7 1.115 22149 5.54 3.048
i 9.7 3.04 15.8 14.1 0.103 0.064 8 0.233 0.176
Lt 16.6 6.16 28.9 25.1 0.124 0.065 8 0.256 0.184
[ - 20.0 11.41 428 327 0.116 0.101 7 0.319 0.166
P - 20.5 11.46 434 33.1 0.116 0.0517 0.219 0.173
B Kb+ 4.3 1.90 8.1 6.6 0.044 0.025 2 0.094 0.082
41 10.5 1.94 14.4 12.7 0.098 0.032 7 0.163 0.123
FEBL 17.1 6.00 29.1 — 0.083 0.015 6 0.114 —

TERRPRER S A0 K 7 1) LS P B I A 2 1 AN 5 REAGETT R, 2l st )1 T R S
MRHR > IR LR I S AR A O 202 10 A4, EABLE K KoK - Fis
FEFTSOMA  WFFE A R T AR RO CR Il PRI emy 1265 AR3CLL As Cd \Hg F1 Pb 2y
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F2 HELTHEAR)TE He 7 Pb B FE(mg-kg )™
Table 2 Background values of Hg and Pb in Chinese soils( A layer, mg-kg™)

4 % B P

SEHH X bR S X428 90%(i SEHME X bRz S X+28 90% i

AH+L 2+ 0.023 0.014 1 0.051 0.033 21.8 3.56 28.9 26.0

KFE L 0.183 0.184 0 0.551 0.414 34.4 16.12 66.6 60.2

WA 0.055 0.036 7 0.128 0.090 21.8 5.54 32.9 27.8

Bt Tt T 4 0.040 0.029 2 0.098 0.063 28.7 17.22 63.1 50.0

T8+ AT - 0.027 0.025 4 0.078 0.049 21.2 10.94 43.1 29.6

RS+ 0.017 0.006 2 0.029 0.023 18.2 2.80 23.8 213

TR+ 0.011 0.005 6 0.022 0.018 19.8 6.22 322 26.8

TRAFE A 0.018 0.016 2 0.050 0.037 18.1 474 27.6 23.4

(PRI 0.013 0.009 5 0.032 0.026 17.6 4.58 26.8 222

Ehp 1 it 0.041 0.050 8 0.143 0.077 23.0 10.40 438 35.7

B+ 0.025 0.019 5 0.064 — 17.5 4.27 26.0 —

wWEL BEL 0.041 0.041 7 0.124 0.079 22.1 7.65 37.4 29.8

B+ RS URR 0.026 0.016 1 0.058 0.048 19.6 7.37 343 27.7

F5 0.016 0.009 0 0.034 0.028 22.0 8.53 39.1 322

LN e 0.016 0.007 4 0.030 0.027 18.5 3.60 25.7 22.9

o 0.037 0.022 0 0.081 0.060 26.7 7.88 925 38.9

IR R 0.052 0.065 4 0.183 0.103 15.6 7.47 30.5 279

BRI K 1 0.046 0.032 8 0.112 0.080 1.7 1.14 4.0 2.1

LS g 0.078 0.051 0 0.180 0.150 29.1 12.78 54.7 48.1

g 0.102 0.055 8 0214 0.170 29.4 13.47 56.3 482

IRLTIRE 0.056 0.038 5 0.133 0.104 35.0 24.38 83.8 65.3

PR+ 0.027 0.013 2 0.053 0.039 41.2 17.41 76.0 58.0

W+ USCER 0.024 0.012 1 0.048 0.043 21.2 2.00 252 23.1

Dy 0.071 0.071 4 0.214 0.163 29.2 12.10 53.4 442

Fidge 0.053 0.047 8 0.149 0.101 25.1 9.94 45.0 38.4

1 0.040 0.042 1 0.124 0.097 21.3 6.89 35.1 29.9

iR ese 0.049 0.029 9 0.109 0.078 23.9 7.41 38.7 329

EE a 0.036 0.016 5 0.069 0.060 27.7 6.02 39.7 35.6

i3/ Hif 4 0.039 0.039 9 0.119 0.074 22.4 9.06 40.5 30.8

es skt 0070 0.042 1 0.154 0.123 20.2 733 349 30.0

L1 0.047 0.048 3 0.144 0.107 27.7 10.72 49.1 415

At 0.028 0.017 8 0.064 0.046 31.4 13.48 58.4 46.9

FHHi+ 0.024 0.010 8 0.046 0.037 27.0 10.66 483 37.6

ARCE) L 0.191 0.165 1 0.521 0.438 38.7 22.04 82.8 71.9

i+ 0.047 0.052 1 0.151 0.106 21.9 7.90 377 32.0

[l 0.022 0.015 3 0.053 0.029 23.7 8.29 40.3 33.0

(Y 0.022 0.011 6 0.042 0.040 25.8 6.35 38.5 339

P 0.019 0.009 0 0.037 0.027 25.0 7.96 40.9 35.7

Ea Kb+ 0.016 0.017 9 0.052 0.024 13.8 4.89 23.3 18.1

%+ 0.016 0.009 8 0.036 0.022 16.8 2.81 224 20.2

TEBE 0.019 0.005 7 0.030 — 373 7.24 51.8 —

B, FH TIXREEGTRAEAFRR LI RFIE S R RIS, ERUEX—REN, KAH
PN 2 fbrife 22 L RSttt 00%ME (e 1A 90%(1 [12 + 5845 T BEOREE R AT 1 F SRR T ; Rl
#*2), JFELIRFSET& 0%MEl L AR MITARIER A BRI =S [ A4
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ANFIZEA ) 3 5N R ) B3, R34
JRIGFHE S TR A TIOR3 3 K
B — R [RIZE AL+ 38 rp As (Cd ., Cu AT P (X I 7
T Ia I VY 6= 22 287/ VA S 3 1 Vi yci = - 1. 7 B = -
AR 3K R R TSR, RS A B T R 1
bl b, Zad o B b, R, S5 Je e R AR AR
EAE R AR RGEMIGAIE ., hak 3 ]I, —2R
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Table 3 The relative critical content of As, Cd, Cu and
Pb in different types of soils
(The maximum critical value was set as 100% )

+-3geeT As Cd Cu Pb
R 70.0 55.7 77.2 723
R 70.0 61.7 100 76.6
RER T 70.0 84.3 97.0 89.9
e AT - 41.7 100 36.9 434
TR JBT IR 1 417 69.6 33.6 31.8
B kg s 85.0 13.0 332 55.8
B R BRI 70.0 — 413 100
By 100 — 38.6 83.1
it 414 75.0 27.4 26.8 49.4
FRETHE 63.3 20.0 15.1 415
AR 78.3 24.3 17.8 49.9
W+ 58.3 27.8 34.9 51.4
etk s 1 21.7 243 235 36.1
ERES Suln 183 322 26.9 62.1
AR A 16.7 52.2 43.6 62.1

[RS8 - S I A B W] R 25 5, BLAnsE As T
B R RE R I FHE RO, T KPR dRo),
PIEAHZE 6 ;KA 1) Cd HA SR I A,
T & BN, B A2 7.7 1. IHART R R HIH,
W1 A CIEoR i 7K B FOK RS - (VLR e i ) Z ) Cd
Y Il BB 23598 1.63 mg kg™ 1 0.74 mg kg™ |, Ifij
Pb 7 230 mg-kg™! 1 110 mg- kg™, i1 Filfa A8 7E T
BRI 2 ) 22 S AR WA ™ i ™ b T 4 T R e A o
NAZ IS i PR 2 5
3.1.2 H3Ed R

— MR, pH JEs2 M Y R b SR AT
S R R 0 4 R B B TR U, pH BTG, T AR
JEBOR, W PEBOR, Mol 2 | 1A T REIT A T —
S| FRER S A S (S5 B 4 e 0 W U2, A
M T s rh E e Jm e B . BIankEsE pH 1y
Thim, BHEXS Cd i [ 47RE ) 3G o, A T3V W P
BRI Cd B0, T 1A Cd By, #F
ST N R Cd A48 pH AT DL A K
X3 Cd I, A5G REAK Cd BB AY | i
TRERBEARUS (7723158 T A pH 4% Cd 1l 7t
{H. 76 T3 pH 24 5.6.7 .8 B, 145 Cd Ilm FHE /351
0.42.0.79 .1.49 mg-kg™ 1 2.81 mg-ke™, s S A& B 1 1%
pH FHE g 4 . R 4w 25 [ A8 S o
AN, pH X 7K M e o 46 Je A o B i 9 52 g, 7
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AHIE] Pb 1 pH A B 58 rh Ik fh iy RS x0T
Ph WIS B B pH T R 5,

LEFE B AL I8 J5 L A3 (=200, 100 .0, +100 . +200
F1+400 mV ) F1 pH(5.6.7 Fl 8 ) [ T MM 45 R K
B, KA Cd A IR SC B i B A A i L 57 P 38 o
H1 pH (RS TITIG I A AR ST K™ 25%
B A AN Cd B R 320 mg-kg™, I7EARHE K 5%
T [RIRE 8™ I BE B %) Cd M 2R 17 mg-kg™s 7K
FEARTR)AE 309 Fh 1 A 2 e s A 7 Eh AR £k B L
XPREK HE 4 i 5 B (52 2R B H T AL 3 R
KrpE G R SR e R R

FEH A S5 AR LA TEOL S, PH S 50 75 1
i, 4 A Bl AL AR BRI, 16 i CEC
R R, R SR Pb i i 3.

- 48 rp B 1 A ELAE A e AR A ) 4 S Y
Wi, Cd Zn AR Cd Fl Zn 947 5200 . B
HNRAET RN B R R A A R R g
BEFNGRIY) T i AR AL e 25 /N A X R I, 2 Zin/Cd
FU A RIS, /N2 WA 23 Bl 2 B AT, DT i 1 Cd
(I FHE 5 135 Zn/Cd Ho55 /N2 W IURR =22 [R) 42 B 48 5k
KAZP,

3.2 ¥R G S ERI R

4w I A BRI R i B &
VERRREE S IR, BTSSRI 6 AR R H8 8
H TR /R Z 00 25 5, I A A i L T e A= 3¢
K1,

3.2.1 AFEAREDZ R 25

DAL EAUKAS ], S P/NE 2 N b
KRG AR RVEDES, 11 P Ik SB35k 110,
220 mg-kg™ F1 230 mg-kg™'; T AKRG 405K 36.5.
140 mg kg™ Al 110 mg-kg™. X} F Cd, #+505 K
1.09.6.11 mg-kg™ 1 1.63 mg-kg™; KFF 140 % K
0.30.3.43 mg-kg™ F1 0.74 mg-kg™' . KW LIKFG HHER
Yyt i & P il FUE RS MRV N AR R,
W4 Cd WIm A AR o KRS D/INE N ds e,
Cd F1 Pb ¥ HAT BRI FAEI AN [R5 52
XF Ph (Il FAE TR AR AR TRA T2 42 i 5
1B,

3.2.2 TR ARG Z ] () 25 5

TR A S A A T 53, E 1 4
ARSI T RS TR R A B S SR H L Ph XA A2
RGP e ok B S0 R 3 W S ) 22 ) FE— 0
PTG N P W21 35 vh 41 R E A 2 e

TGS TS TR AR Ak TR A S 25 0 4/ L R DAAS
[ 2R R A Ak Vg R st , ol SLAE ARV LA —
FE o AR 2B, 514 S J0iha 25 ) A SRR TG P8, X 4
Herh 3 PGSR KL, 5 SRR I AT A2 3
PR AL /IS, 5 - R BN S IR A DG Rl 37 B
SIEiaVER S RS R E ST RN T (Zn,
Cu.Ni.V F1 Cd 43514 300.100.50 .50 mg-kg™ I 3
mg - kg™ ) 7 F A R TR T Bl ol 1 Tl R S 4 )
XTI 56%~80% 46%~64% 1 54%~69% , Cu X 1
B B—PFUME T BRI S Y ECs (5 (5 AR Wi
SIEPE T 50% M E 4 muk ) 43518 78.4 mg kg™
Fi124.8 mg-kg™,
3.3 iRIEIA AN IREE S 3T i FRE R R

X [] — B A B T A T 1) R 3R R A L /X
FEARIE 2 REK Ph ¥R 385 Pb 22 (A
 RAF AR MR I DE K Ph fREE 0.2 mg-kg™ hy
Zx AR, WUIR /)N DX G s 2ok a6 i 445 ) I A
0k 462 .90 F1 82 mg kg™, FHI/INX R % %
5K PRSI Z A HE R R ZESR . Ak, R
F 5K AR 4 a1 2 ) AR S T A AR G
PE S

FREE IR B HE 4 W ISCA A B I A e e . AL
WEFEFR, AR —LE T 4w 0 R B sl i
PRI 24 3 B AR A B, s i 7K 23 25 IS A, AT 52
Wi T R E 4 TR WAL, 1987 1 1988 AF Ak /NAE
1Y AR B, 1987 AEHhE AU IR AR, 4 H Hhfy
Wk 5 17 1988 4F 5 1 HAgfic, it g2 0TI AR X
A G5 IR AR Ph B HL 1987 4R 2~4 £, Hop
T 2 e AT g — > S I A ] S R R K AR 43
SR R AR AR R AR, MR AT Cd R WS B i ey
TR, MIEA T ERANE As WRIE N 40 mg kg™ 1,
FURS (R ) 2473 27.8~28 °C) A (Ot A 34
I 16.9~22.7 °C)FMEAT ez J0 H ¥4 10.5~ 16.9 °C)
Bk As 54358 0.67 .0.43 mg kg™ A1 0.33 mg-
kg,
3.4 TR REX I FE R RN
3.4.1 A E] vk e

NP RER R B, HEAK P vk B R A ] 1Y)
JHERS 1 v P R AR 76 - HEANJR Pb oh 240 mg kg™ B,
40 d rIBER IR, H AJHEZK Pb MK 1752 pg- L7 [
£ 1.6 pg- L7,
3.4.2 JEEMAZRLL

BRI ZLE RS i P A G AR ER M, 1
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mol - L™ NH,OAc AJH2 I Pb Bl EIERS MFEML (2~
16 J& ), HF R R B AR 2k 38%~66% , 213 N
32%~42% ., T &) EAFAERIVE (HTA) F/NEZ (5 #E)
BAEG .1 mol - L™ NH,OAc RJ #2 B Pb ¥ & R [ T
10%~30% , iX i i 34 S5 A8 P W S i 1] 28 AR AH — 3
DRITTT R LA T Sy 82 MAC 8 o s [) 79 225 A g ik /> W] 8 o 222
ST TR A TS o — T A T AR
(IS AN R Bl B (B AR I T B4, 4852 3 44
a0 B KRN Cd RIS — Fh AR AN 22 R
{5, AT e B B 2 32— I I A 45 2R P
343 G kA

FEHIXT Ph (W SCTE — i TR 85 3 Rl PN A v J32 33
Jm bR B R, TR R H
TR T 2R WS R RE 7, DA T (s 45 W g it e, BRI
Bl S R AT TS YR DL, A5 W] RB A AR
AR RS R AR R Ph 5 i R R A5 R,
16 Pb ¥ J& &y 500 mg kg™ 1 1000 mg kg™ 4b B rf
(pH4.5,CEC 6.8 cmol -kg™), Hi 343 Ph &35
A 127.8 mg-ke™ Fll 83.9 mg-ke™, FKHAYS N 1000 mg
kg™ Pb JZifi b 500 mg kg™ BHEARNL Y Ph 2/, A
M5 Y & A FR AR s i (AR AR Pb % 2 5 L1 Pb
TR Z IR SR RAFIIXTR R, anxs Y i
= T, SA T RER BRI 5 — T, X — AR
UL ™ ™ 1 L e E G SR 15 YL A it o v, b
IR T A SERIRE ) 2 6T 1 (R RAE A AT BEXT 383
S s AN UL PEA
3.5 AE@EMzEERENESR

AT A B A A s AL R A AN ], B[] — el
R A [] it o 2 () %o 2 4 Jig P Joih 2 78 T A AN ()
() S e, DAL I SR AT BEAS ] o XS [R] b R P8
MIRFFERI], Hb B3 P F Cd & R LR 2 Sl 22
SO OS] PR A A Cd A AN [R] 38 2.
TKFE IR AR50 7 T R AR R A K 15 7 i DA =
FIMRAR YR FERI RS 8 IR | — R3S R
RS RAE | H RGBS | RURERS TGRS, Cd 7EA
() A A AR [R] # B rh ) 2 S A A 1 35 25 5 T
BRI K R Th & i m  FE 225 Rk Kl
R v & s fm b PRI Hh 1 5 SR 1K, 17T Pb 7E
BRI RO AR A i & i D 2 TR 4
RS R, 32 ANR[E SRR FEIFT R
K Cd &R 0.06~0.59 mg-kg™, Pb &4 0.25~3.15
mg-kg™, WP Z A AETE B 2 0, AN E A B, A
Py it v YL Py B e AR K S 4 s A AR 1

ST 4 I FHE A AN

EIRIIE B AR AR I FHE I AR ER A
F VAU 3 T < e (B (R ) bR sz o 1 2
AT ER , DA B AT A FIARDO e AR e ) — 42
FEl G0 — b . 2 38 T AN AR 28 PR FIAS ]
DX o O AR SR 1A T BUR AT R]
REZ A it ™ L PR SR v ) 5 LA, TR
DORERIBRE AT BEEAT 5 SR 00 5 R FH = A b
15 UL BR S SHe Wy S A B A AT R S Oy
Hi%.

4 TEMBIRAEMTESRFENXR

AT R T SHE M i 5 14 18 A SR 3R
F R BRAE AR ISR R A HARME, X —
FURREL AN 32 PR D A S A A ) R T ek %
el i R SN R o A AR R IR
ARV T E 1) A R PR I T Y Wy BR AR AR R
B IR AN R R A R I R E, B TERE
EFASAE T LG QGG E, EANIZIN L
BAVFIGRMBRE AR, 0 LTI fR 37 A ] 15
SR TR AT RERN 25 R o T 1M A AR FR S AR
P BRAARHE Y T SRR T T IR 5 Qe R
ARENG FEZ WA 2508, AR 5 Qe s s i
A, SRR B A ]SO BUR
R PR R A M I B R T X L B)
FRARREE LI —E RN, ERESESY
IRV RGPS, LI R A AN B i (R
s Al PRIGES) o EW RE GBI A SR S E
T R RIS LR R o SR 1A — 2 3 ) A 7]
TWHN, AR R — D s SRS, -
SR A 5 e ) AR L S R R R E B B4 AR
Ay, BIUISEORBERRE A T IR R A
A ETZBIMIRER s X T s A
ARy, LI BRI A, AT A fi - SR I3 Jor e R
Mo PR R 4K

TEAE AT JE - PRI o (1 7 PR A 114
Sty b, AT LA - HEPRIE ST (G PR 37l LU 514
WA T b v, 2o 90 B 95 ey G A e A als )i
A PR, B PR R TR A P PRI I |
A A BT DA S - SRR B R 54T T4
WE ST AR AT R B AT, %) T L e T 5
ZEF AT IRAY 18 AC R ZL R AR AR 22 4 HAT
HEF L
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