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Effects of Materials Containing Different Inert Organic Carbon on Cd Speciation and Bio—Availability in Soil
MENG Ling-yang, XIN Shu—zhen, SU De—chun”

(College of Resources and Environment Sciences, China Agricultural University, Beijing 100193, China )

Abstract: Pot experiments and soil incubation experiments were conducted under greenhouse conditions to investigate the effects of different
organic carbon materials added into Cd—contaminated soil and Cd—amended soil on Cd speciation and bio—availability, and discussed the fea—
sibility to improve soil Cd pollution as soil remediation agent. The results showed that soil pH reduced after three organic materials added. In
Cd-contaminated soil, there were no significant differences in concentrations of NHOAc— and DTPA—extractable Cd after three organic ma—
terials added into soil. But under the organic materials treatments in Cd —amended soil, the concentrations of NH,OAc— and DTPA —ex—
tractable Cd decreased markedly, and the weathered coal addition reduced the most, rate of decline increasing with time. Content of light
fraction organic matter in soil increased significantly after weathered coal and peat adding into soil and weathered coal had a stronger enrich—
ment of soil Cd. Chemical forms of Cd in both soils were acid—extractable> reducible> oxidizable Cd. Acid—extractable Cd concentration had
no significant change by adding organic material to Cd—contaminated soil, otherwise, reducible Cd concentration decreased obviously after
adding peat and active carbon into soil and oxidizable Cd concentration reduced significantly under peat treatment. Acid—extractable Cd con—
centration decreased significantly after adding weathered coal into Cd—amended soil, but reducible Cd concentration increased obviously un—
der active carbon treatment and oxidizable Cd concentration had no significant change under the three treatments. In Cd—contaminated soil,
the three organic carbon materials had no obvious effect on maize growth but increased the Cd content of maize. Chinese cabbage biomass re—
duced significantly and Cd content increased obviously after weathered coal added into Cd—contaminated soil. In Cd—amended soil, there
were no significant effect on Chinese cabbage and maize growth and Cd content under the three materials treatments.

Keywords: organic carbon material ; soil Cd speciation ; bio—availability
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WR—MEEESE TR ELEPSE—RR
0.01~0.7 mg-kg™, H FHEAA B PE®R APWEHEKX
Ehrm, W ESEYREEANRT AR EER, H
i H RIS YRR Y], R 6 TSR 518
B S HE it A S B T 3R R H 3R B
LIRS, B ESRE YA EHE AR 177 hm?, 48
TS YKREIR 5000 J7 kg, 38t B S IR
A% H AR A R R R R S B AR
R R R L 2NAETARNER . HEBEERE
WA VAT KEM B, BIEER FEaiER
OB E I R XSS, B RHME E 50 B
AU R LA AR RS B AS LA
PRI R AT DR B, R LA (A1 , A LA
B EESESRERESSER HELRELH
B OR R A B e 3P s AT DAOAr £
pH (A1 Eh {8, M50 5 48 B UTIE - V5 1 ;
YR AT AR - 358 [ AR SR A R TV 0 , AT S MR B 4
JRTE BRI TR o XL RN A A
RO HE S AP A T R B SRR R T M TR R o
HERETMEYIS YA R TRFER, BIERT
FAE 3 FH LA 5 0 T 258 a3 Ak iR IR 9T TR
A A LR 4T Y 3 el RN, 45 R R B
BHUERLE HIEB RIS T 5%~15% , IR
WFEFMREE, ARG LIERHS Cd W
D REEE S Cd 3, 13 Cd 78 30 A - Brahim
0L R B, A R B B PR AIK CdZn ST M T
P ABB HRHE T Rt S Y R E 4R
FEA R, BRSO R R FTIE H S A 3K
R, R R R TR R E
MUERFI/K W 1A HLBR ST L3 P AR A TS FLE FE BT

RALHRE Bk S WL A8 A Mok, 76 138
A R M, AR, HL C/N AR AR R 3 BT 5T
TR A B ERTE R AL FE R WIS YA
HEE WM 7 & EEEEERAT, Ko wE LT
AEELZEE b T AF AR, 1 R LA AR R ) R T
T g AR A RIS g % ERBRER . BT
SE YRR ARt W] LU B (R A TE
T3P BB MRS R EN G
SRS, FIRHA R B A3 e IR . AR
538 o () AR RIS BT Y P RN B . TE PR
AR 3 MR FEIE A VLR EME E 5], A
C/N BtE B WL B BRI + SRR & X AR
ARMERF I, R AN E SRR Y B E )

RYRTAT I, M B R B R YR I R, R
B 2 PR R

1 #HEFFT*

1.1 g 1%

s RAWHKISEXEEYRH,
THERAKKREL, L pH K 5.6, AHESEN
35.0 g-kg”, TG EN 2.095 mg kg, HIERT
It 2 mm +IFEEE A,

BT e 148 . R AL 2OKREH , 1428
Rk %1, 458 pH o 5.5, ML S &R 289 g
kg!, EMEERN 0718 mg-kg's HIFEX T 2 mm +
TS, A 3CdSO,-8H,0 B 5 +ER EIR
A7, ff A 43EE Cd K Fk%) 3.0 mg-kgs

¥ EEEE RS 74, HHEAKE N:0.20 g-
kg 1,P:0.10 g-kg” 1 ,K:0.30 g-kg™ +, M ATEA4Y
A4 (NH,).804,KHPO,, KCl, 3 F & aiy i A &3
R 2% (R E) . 7 d JaFF iR TR A Y
k. K5 AR EA T LR 1.

=1 R AFNRYHNERER
Table 1 Basic character of the materials with different kinds of

organic carbon

pH C/% N/% C/N  Cd/mg-kg*
BER 4.90 35.99 2.335 1541 0.200
KAL 4.22 58.01 1.492 38.87 2.192

TP 6.78 83.77 0.976 85.83 0.498

1.2 #E1EY

FRAB XY A RB3, BRI/ R
55, K ARG 78R 38 E kel £k, oKk
Fhh NEL,
1.3 A E
1.3.1 EWaAs

YRR R EHTT, BE%+E 04k, 7
PP -3 BT 4 AN A0FE: A ISR BT X BR
SRR N 2% A B 2% ) KA 2% i 15 PR 2R AL 3
B 3 RERE FERREE, R, BERE
ARk, AERKESRPHAROKERE, B H 2~3 1K, A3kE
+ 50 d J5oiR . ESRMORIGFE IR B AR LR oK,
FoRAK 60 d J5UEE

H3 . ERWBORE , fEAR M E 3528 B Sk K Fn 2
BFKBE M 5 oK T, T4 105 CREF
05h J5IHZE 75 CHLMT 48 h, BT EH ; RS HY
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FERAG BB TR, 2

FARBGRIG ¥ 135 BB T, HERE,
BERET 2 mm 554 o
1.3.2 +EEREFERE

TR R E AT, FE2%E+ 05kg, 4b
WA ERRRAFE, B0 3 ANEE, R
BEERER—-FPK, 5B R R
ANER A o BRI R P A 10 d B 1 kR, BURE DR 85
Ft e Ed R E, MR 30g, XTEE
4%, HAetEeRaskasis. BRI 2
mm i o
14 MEMHEMAE
14.1 ARk

W5 B3 Tk B3R

FEYIRE AR & B I E 77 3 SR A MARS-5
OB TH RS AR, SR FH XM SR IR O T (A AS )il
7, VL EZARESZ Y (KK GBWO08510) #4743 Hr
R

T HERIRAFTE A B il 2 A BCR SR B
O LBRAT - (1) BR R EES : F8 1.000 0 g 3 100 H
T A, 0 0.11 mol- L™ HAc AW 40 mL, 2= TR
% 16 h, B .0 20 min(3 000 r-min™), B & _FF W4
M5 ()T R RS : E A A B AFR A N 0.5 mol -
L NH,OH-HCI ¥5% 40 mL, =R TR 16h, BE.O
20 min(3 000 r-min™), W H _E3H W47 ; (3) AT &tk
A: P E R AYAEEE T H 10 mL 30% H,0,
R, Z|RTIRY 1 h, RJ57E 85 CTFHRY 1 h, Fm
A 1 mol-L'NH,OAc 5% S0 mL, =JE TFIRY 16h, 5B
AL> 20 min(3 000 remin™) , % H FIHW AT o
1.4.2 HIERFHRES

TR R E YL LR A ERIE PR 10 g i 2
mm i i +4E, I 8.16 mol - L™ Nal ¥F ¥k 40 mL (p=
1.7), @153 1 min, S IREHE 48 h J5 X TH
&, 451 0.01 mol - L™ CaCl, ¥ 25 B /K il g
VERIEB R AGIR, KX A A VURTE 70 CHE
17 h, FRE"; F% 0.100 0 g BRA A PR TR LB L
W3R, M 10 mL F 7K (HNOs:HC1=1:3 ) = iR £k 30
min, 200 CYH R EAE T, BH B HJE NS5 mL
HCIO, fm#GET, Fhn 10 mL E/KIHZE 1 mL, b 20
mL 5% HNO, Jii#t 1 h, AH 5 E A% 50 mL, | H E
HWRATF T,

438 pH {HJRE . /K L HER 2.5:1,

BERRAFAR IS K DTPA 1R BGSHR & B A& - BE

FRERF RIS Cd(1 mol-L7,pH5.0, ¥ 1 Ik 5:1, k% 2

h) KGR FIRBOE 15 s DTPA $2HZS Cd(0.005 mol -

L7, pH7.3, W -t 5:1, %k 2 h) KIG R F R KOG
RIEEAESIHE ] Excel F1 SAS 347,

2 GHRESH

2.1 AREEMEENEEE FIXT 75K H L5 pH A1
BRSRES BN

Bl 1 AR A ALBR 1B R %A R R 75 ek
H -3 pH B9 o 35 IR0 A F 33 MR ik +
B, R Y AIAEIIR TS Y 15 pH 20308 5.6 71 5.5,
BRI b SRR, A 3 R R REAR T
3 pH {H, Ho A KA S4B AR IR BE R K 5 BB 1%
Fr I (8] R HERS , TR TS PR A AL BRAY -3 pH R [A]
AR S IR AR — B TS — AN E BT
s, Z Ja R TR, 26 TR SR B T ZERUER
B b, SRR, A 3 R R B T
3% pH {H; BEIE SR RO HERS , 0 T PR AL B Y
3 pH B AU 53 IR —20, B 3 A2 BT RE
e, Z I TR B IA SCA PrE TT  PIRRR TS e 338
ACHEALTE 13 pH FERSR IR LT fRimH
I AR B S )5 3 pH PR By T 2 b
A YU R A 5 pH BARFTEL, HIATE MR A FH A
8 pH 53 MREGE . T3 pH (R LR &R
YA EENRZ — e L 7 e L
S pH BEI I XS RA 1ET E BE S, PR AE A
RCHENY R AR MR R AR B I s R, BRI
5 pH I3 hn 3R A WA M

2 A FEHA PRGN ARG L
BEPAYR TR, ERERIEE MARH
RAEHA PRI E NG , TR B DTPA £
SR & BRI . SAIMABEHRR IR AL
BAH L, RERAL P+ SRR B RS TR | AR &
BE TR B2 3 B, 857 5 )R 5%
To E V2 5 DTPA JRPUSHRA I B B 5%
MRAL B TCZE S o MALAREAL B+ A RS 4.5 A
IS EE o FE B AR T AR A T L SRS 1 SR R
BOW R TR 5 S R ST RN R E R DR
THYe P IMARE RGN LA RS BT
F R s A RAC R 225 AR T 3R & B A
EMERE, TIRREIREF R HGSR S50 IRAL AR LL , Al
2 AT REWE, 25 BERR, TEDTPA REES



1534 F 2 5 AR HEA VLR R RIR AT S FIAE WA A R

201148 A

6.501

A

o %
- E"/D\D\D/D
[=9
a 5.50F
+H A/A/A/‘/‘

5.001

4.50

F1E B2A BIA W4E E5AE
$EFERFE] Incubation time/f&] week

5.80r

B
5401

500k //‘\‘/‘

4.801

+4% pH
W
S

YOTETA mom WA mam HSA

3% FERFE] Incubation time/f& week

- FEVY O R A XY ¢ ERTEY
ARTEY 4 B RIS YL+

A :Cd contaminated soil B:artificial Cd contaminated soil
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Figure 1 Effects of different treatments on pH of cultivated soil in

50 days

R BB IR B MR

MARIAL B RES Cd BERE SIS (B AL E , R
153 TR R AL PR B PR B AR S R B AL S
5% AR — 2, BTP R B R R, 5 = T R R R AR
SRJE SRS 7 5 AR |35 P b 28 - SR R B 4R

B AR B AR R HERS 2 TR, 58 = R B ik 2R AR
R 2 JE B BT RS e 14 B R A PR
FRERBGS M S B e Samis Y 13 —3, STt
JE BT s KA IR 16 P ke A 5 475 Yy 1 338 1 Ak
AR R —BK, SERE R T, X BRARERL S AL

DTPA 42 BUAS 55 76 W Fp - 338 v i At ) 25 Ak ML
FHARE, HXFRRN, LIEPRIMBEME SR
AR/ H I SR A IR R B A VLRSS A S A
RS A& BEXFE FIEARE , BERT R HERS
AU S R RO Ok, O I SR e S AR A Ak, R
HA AR AR A A VLR, 13
ARG Cd TRESE S E NS G, BER BRI Cd
R TR, BER RS A WL 53 SUOR MR,
PRBGSR & B 2SI S . BRI SR
BRI, EHR K, B Yl ; DTPA 421K
DERNA 3B A4, 8 FR i R AR Yy T ik
B — R, R E AR, R RAEYENR
HUIEKH (S ZEE A\ FERSE) IR R4 WE A LK
(Ve JAILIHSE)  ZR AT AR IS S FhEE &R 9T 1, DA
TR BT AR YR, FHA X 2 A LR 7
P 5 E &R IY RUTE T8, Alvarenga SN HtE
FREFFEA VLT A 1P E SRS, 4K
I MR TS Y BN ML RLE IR R USSR
B BT X AL, 5 0 —B, AT LX 3 Fpakl
B LA B T8 R Mok it s e 1 3P A 3
DRE R, BRI RGRE
22 AEBEEENHREEFNRT LKA TERA
BREHRSENZIN

BRUAGHLRREE<2.0 g-cm™ BHET YA LR,

R 2 FEAE LIREER SR | DTPA {RENZS R & B FERT 1H T B0

Table 2 Effects of different treatments on soil ammonium acetate and DTPA extracted Cd content

— e oAGE St EEPE A T

B1E 2 H3W O H4a4A HBsSE F1W 0 H2A HB3IE H4H H5R

BRI Cd &1 0.71c 0.74a 0.50b 0.74a 0.85a 2.40a 2.33ab 2.11a 2.11a 2.22a
mg-kg” B 0.66d 0.74a 0.60a 0.74a 0.83ab  2.34ab 2.51a 2.02ab 2.06a 2.15a
Kb 0.87b 0.68b 0.54ab 0.59b 0.69¢ 2.11b 1.90¢ 1.63¢ 1.67c 1.76¢

EHR 095 0.74a 0.53ab 0.73a 0.81b 2.25ab 2.14b 1.98b 1.97b 2.03b

DTPA #H& €I/ =H 0.91b 1.09a 0.83ab 1.07a 1.15a 3.04a 3.06a 3.13a 3.00a 3.04a
mg-kg” =93 0.91b 0.98a 0.89ab 1.05a 1.14a 2.98ab 3.16a 3.01a 2.96a 2.99a
Rk 1.04a 0.92a 0.92a 0.93b 1.01b 2.65¢ 2.61b 2.57b 2.41c 2.48¢

TR 1.05a 0.90a 0.79b 0.96b 1.02b 2.88b 2.62b 2.70b 2.65b 2.68b

A —F P TR TR 2 Rk B B E H (a=0.05), T,
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T ek B A W AR R R B Rk, BLA = C/N, JE R
A BRI SR S, AR ML IE E e A L
B 5 S BERT )18 18 A i , W B A 2 — 3 A LURL R
MURRTEFE, ENEA R EE BT EEEN
TRk, X EEFOR A AL th A H P E & RAY
A B AEYA RO P AR R B E AR XA
3 A YIRS X R R R A HUR A
B BRI 3,

ME3LER , Wikt EPRAGIE S &
7£(2.13£0.14)~(11.5920.96 )g - kg™ Z ], 5 T3 i &
) 0.21%~1.16% ; B4R T5 Y LI RA AR & &
7£(5.7120.36)~(35.73+4.03 g - kg™ Z I, 5 +IER &
190.57%~3.57% 5%} BEAH L , im A B 7 F R AR A ik
FHAY T R A LT N, 1R R R A B TE B B AR
o 575 e AN B R R 0 A LB 4R &
B 29.03 mg-kg”, S IEFEME RN 13.86 £,
2R T RRAL I TE M AL PR Y + B R A A L
W EN 3.06 mg-kg”, RTIEFRET R 1.46 1],
Fox BRAD B AT S R R A 3O S 2 AL
BRI T G - A XA AL 38 i 42 20 B WL AR &
Bk 4151 mg-kg”, B TIEFHEER 13.84 45,
B0 RE i R s Bk A MR AL B R ROV R
WA, 22 F AR,

e A TR R S S,
pH 25 m Cd ZE KR P EB N EEZMERZ —,
3 URLIR A LN B 4 TR A R A R B s 7,
pH<6 B, IR SR A A T 22 b pH FHmr i3 kU, 3K
5% 38 rP oA RV ARAR 0 B i T S 1 n - 4 R i ]
BHURS R, PRI B T LR s
MURBI S &, I AR I BE S8 K, BB VRS
BB ERIN, RIS AR EEIEM, S —
FHEHIA 3 TRl SRR T L35 pH, (B0 ARALSE
J&i 38 pH Bl W+ PR SRS R AR R R A/

23 ARAEHENREEFHRSLRA LEWE
A A

x4 NAFEHEPLIRIEE R ARG+
B AR R R AR, s YA
AR LRI BB N, (U 4.76 g, 5 BB
7,35 10.86 mg-kg™ H 5 HAMAbH 2 5 8 2, FRIK I
BH/MUK 0.052 mg, 3% FER KR IA R T
HERRIAER IS B JEHERA AR AR
W ESX BN EEEES  TARERENLIK,
bR, AT 2 R E B R R R
TR AL PR 1 , HR A KA SREAL 38, Xof B /) o MR
BRIUIEM RS RAL IS B3>0 BB, #1585
Yo+ RS TR A (320 i e B A, bk B

R3EERLIRIBREAVNRREFESENTL
Table 3 Weight and Cd content change of the light fraction in cultivated soil

Wi CEO e
BB aBNE  REENRRR REEHRE RAEIURE  REEIE REBEIERE RABEIER REEHURE
Fif/g-kg! MR/ & R/mgokg? TR Bitit/g kg TEFR% G i/mgkg! TR
=H 2.13+0.14 0.21c 2.14¢ 1.02 7.43+0.43 0.74¢ 1.97b 0.66
R 8.24+0.68 0.82b 1.49d 0.71 28.77+0.87 2.88b 3.15b 1.05
KAL 11.59+0.96 1.16a 29.03a 13.86 35.73+4.03 3.57a 41.51a 13.84
TE PR 2.39+0.02 0.24¢ 3.06b 1.46 5.71+0.36 0.57c 2.96b 0.99
F4 FEANREEFNER. . EREVERFRSENZT
Table 4 Effect of different treatments on biomass and Cd content of Chinese cabbage and corn
e Jrem RGE S e
YR WiERimg-kg!  WiRR/me-fT AEYRE-AT W& Eimgke’  WERE/mg- A
H3% =H 7.18a 7.61b 0.055 6.70ab 47.11a 0.32
HR 6.57a 9.95ab 0.065 6.13ab 42.51a 0.26
KA 4.76b 10.86a 0.052 5.44b 49.13a 0.27
TE R 7.90a 6.83b 0.054 8.49a 37.89a 0.32
E%/S =H 13.42a 1.42¢ 0.019 16.90a 5.41a 0.091
R 12.09a 2.06bc 0.025 15.58a 5.53a 0.086
KAL 13.99a 2.64b 0.037 16.47a 5.1%9a 0.085
TE PR 12.45a 3.94a 0.049 16.21a 5.28a 0.086
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T EWAE ; AR B U XL R &, &4k
2 A1 22 FRBE  MAB VARG R4 2R
TRBA R, ZFAEE; SRR E IR XL
ST A 3 B AR R I, T K R e e T B A
[“2

H34E K BE pH 7E 6.5~7.5 Z 8], Wifhti%
B 3 Bl Ja 08 138 pH AR, Fodr KU AL 3
MR Bk, [ = 5.5 AR, i pH SN FR 1 A
FAERKMREEME T, BT AR LR A7 A
KRB B R E T, A KEE, A EHE
WD, T A YR WA R T B A Y AR
B2 PR I ABORFE MR , AR ERE
B AR AL, 4R A R R, 2 B T LA ML ek
A5 R EA —E B IRVE A, B AE A %
HERTEL

R YHE EIMAB R, FREY R
R a BT B E AL, ATRE RN A BB R R
TIEPEBEGTRE R RLIEPIAB Y
BHE, BRAEYE TR ERD, MRS &4 B3
i, BEEATE TCAMEAR A B L3 B B R KRR
FNEHE RSB YRH A, EETE R W
T , T T ORI A R
24 AEEEENHRESEFNBSTLAELBEE
FASHIR MM

& 5 AAFRIEHA VY EHE Z R A F 4TS
Y+ PR TE A RIFE IR, PIFOR [R5 e 3
IR AR A RAB IS ST R RS>l E b3,
HEEE R EP SRS R R TR
NSRS & W5 EnAB YRGB
PRI & B0 WM ; FTE TR AR HO B A 3
WA AR, B AIE T i A B o R S R AR, XL
b2 R B3 MRS S B R R LR
PEREAR, HoAph A FE > () 22 S R 3 . GRS e 1
IMAB YR , RIBBESHM & 2 TR, XL A2
Bl Xof R S 2 PR AR, R TR MR AL B S X R FOR

BE 3R ZRIERAEE; TIRESRE R
FHESNT BRIk, (B2 A B3, RS T P ik
I ERR S T RASRIMAF YR E T8 & 1A
.o

I REECR ST R, M ASRE , ma
TR EHELAA, B LB RFEE T B IR IR R
SAEDEIMEA TR AL A8 BIES
A H s 23k R, 35 I A B VLIRS IR
BESHRA 1 A RS AR SR e g s, 5 H
R EER—3

Al AL R (AKX AL UK. 5
FEBREL, e A EREF A, REAYES BT
B EZIR AN, HILSEY AR IEE 24, A
Gy MR R R 43, A VS A IS 2 A
R RS 43, AR S R T A VLA B4
B, RIS HEMABYYEE , BEL B E TR
A, B I At R AT DARREA 4 3 A SR Y
o, FHSAE YT R
3 itig

BRI YRAH SN EERA, FRE R
oA H R TREEY, 294 14 000 hm® 245
Yuofe HH A M, DR M S Rl R it PRk FH - 8 rh EE
SRAEMA B, AR N MERRESR AR = Xt
L TT IR B B IR E RO A P EEE P, FY
A R RS R RAEEER, R L
A7 B B T EEAE S, KB 8 L5,
VR &R 15 Y i Fo A T AL B0 B 4 5 BT TE s el
), BT A ALY R AE - ek B A A T2 MR RS
MEEE X, [HE AR AEANR LT AFEY
FARIESREFIER PRAFES S, HER
MR EZBNELEE TR MY LA
IREE TR 2 - B WL S FE Wt A - 38R AT Rk 1
BERA R, WY R (BE Y R AE L S
AN o3 f A HLER 24 5 DA T 52 T B2 2 J& I A 3K

x5 AEAENBRS N LIRERFESHRZD

Table 5 Effect of different materials on the speciation of Cd in soil

JhsE et e i
AR /mg-kg” AR /mg-kg?  AIE S /mg-kg!  BRIEHS/mg kg AIEJES/mg kgt AIEALAS/mg-kg?
=g 0.52a 0.19a 0.052a 0.98a 0.24b 0.16a
BER 0.54a 0.13¢ 0.027b 0.85ab 0.21b 0.15a
KA 0.51a 0.17ab 0.058a 0.77b 0.32a 0.19a

TEHER 0.46a 0.15b

0.058a

0.89ab 0.30a 0.17a
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e, R R W AE 0 B R A O, e F A ALY
RS R, BEARRE A FEA R X R ™ TR
SEHLE et AR R R BN B ST
4 pH TSI B 57 70 Rk, SRR /N 369
AR, N A VI R IER TR SR TELES
AT RN R  AIRE R AE R IF R R
H B B A A PR N 5 S B ROPE A, B AR Ak 2
R T SRR, SRR S 3 Rt
YRR K S

4 i

(DE B AR 85 3 R LR YRR T
13 pH {E, FESR V5 e 138 b, I AP RLE 3 B
FRER RIS Cd & & F1 DTPA #2506 Cd 2R
B . 7EREH Cd V54 38 ENURR, inAYk s +
B EERR RIS Cd & 21 DTPA $REUS Cd &
Y0 S RAR, PR AR B LA A A5 v, LB fim A st ]
FE PR A S 1 o

(2) 3 i A RAARE A B e ] S 2 1 fin - 38
RAAVURS R, XA+ A am = 15
o Wi HERIRAETE A AR BES > T iR R 2>
AR T R R I AG IR E RIS &
BT MR, AT IR A AR e AN T R A P i
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