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&5 R HIERIER AR BRI, VARR AR LR . R fe R B ALEE ; VA MT A 4L A, JHR4i5 £ mas 2K,
WA E A RAMIE, 5 REA, MT ZAHEBE A 250°C, Lk @ih 21.92 mYg, BRE B KL 145, L34
a9t A B I 2 B ik 270.27 mg/g, MT R MM AR IF 2 B4R 5 BB JG 3 amdg sb R @ AR Ae £ R A R R AR . 5 MT 4%
0.35% #Anbt, kK P44 FRTABAKT 76.6%, 1&F GB 2762—2017 #945R44 (0.2 mgkg) , MT E %1 it R HAE
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Preparation of a composite soil conditioner and its effect on remediation of
Cd-contaminated farmland

CAO Peng, CHEN Yagang, JIAO Hongpeng, FENG Xiancui, LI Yuanyuan, JIANG Haiyan
(Guangdong Province Research Center for Geoanalysis, Guangzhou 510080, China)

Abstract: In order to make up for the deficiencies of fly ash, diatomite, montmorillonite and quicklime as remediation
materials in Cd-contaminated farmland, fly ash, diatomite, montmorillonite and quicklime were used as raw materials to prepare a
composite soil conditioner(MT), and its BET, SEM, ICP-MS, X ray fluorescence spectrum characterization and Cd adsorption
experiments were carried out to explore its preparation temperature, adsorption performance and adsorption mechanism. By using
MT as the passivation agent, Cd-contaminated farmland restoration experiment was carried out to explore its remediation effect and
mechanism. The result showed that the optimal preparation temperature was 250 °C, the BET of it can reach to 21.92 m*g, which
was nearly one times larger than that before reaction, the saturated adsorption capacity for Cd was as high as 270.27 mg/g. The
improved adsorption performance of MT mainly depended on the increase of BET and the formation of flocculent hydrated
substances after reaction. When MT was applied at 0.35%, the content of Cd in brown rice was decreased by 76.6%, which was
lower than the maximum allowable amount (0.2 mg/kg) of Cd in GB 2762—2017. MT reduced the available Cd in soils mainly
through adsorption, thus reducing the absorption and accumulation of Cd in rice. Its effect was better than that of fly ash, diatomite
and montmorillonite used alone, and the safety was higher than quicklime. It could help to reduce the cost of remediation Cd-
contaminated farmland, and the research could provide some technical references for Cd pollution control of farmland in China.

Keywords: composite soil conditioner(MT); adsorption; cadmium; passivation; farmland; rice
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AT E AR, BRI E SR & R, If R
B PEEE H N R A a2 R, 2T+
S R I AP, R R A I R w1
PR, Z R EF MMz e . ek
B ARNE Sy — Tl I T ARG 2 o ) 1B B2 HOR D,
SR UA CIREEC O ot 8 b)) 12 IR A o v N G A Rl R o
Herb IRAFE S, BRI R M A A Y RE 1, 2T
ol AW WS AR, SE B2 T G 4 A
AR A E P R, BRI AR S T
W AR, BB R, HEAT & B Bk [
i AL A AR R, 5 s S 5 G — i
FAAETGRABUR, T5 0B ) 2l IG5 )
R, A AR AB S HOR BR % 18 18 B 1R BAICR ST,
i P25 7 TSI 8 B S e B A B S0 18 1
fR 2z A e,

LA, &1 % e 15 Qe B 9 A Wy e A K&
B B BRI — 2B AR, A7 7 R R
HRVE LA 5, 45 T AN 52 A%, BF A ] S A
SR HACRABAR SRR A ARy AS BB
A, N E SR, 2 B AP AR A AR Y
SN, o < i [0 5 A FH 2 RO ss ™ Al bRk
il 2 2 5 R U AR BRI, . Wi A ek 1 it
TN 30 e 8 WA U O A R B PR XU K - SRR
P02, N T S BIE L RIREM AL A B B
A —EBEVENIAS S LE R fige, T LI 233 B 39800
HICR AP, X Le R AR T 2 LR B R AR E R
P 52 0 A RS )RR B2 JR R, BELAS: 132
BHE R MU HT o PRk, FESEBRI I AR, 22 2 A
X ARUB IR | i b AN SE A 25 B BRI
TR, T EERTRR M (HIX SRR
Xt Ts Qe Mk RAB T, MAE7E—2E AL, W
LB R BB TS e e, B B R R A AR
Pyl R, o0 S R AR A AR R AR AR L
19 s e NS A I X R R e R
AR, S E0ME e oK™ 2 A IR B AEAE S B TS
Yo T 3875 T AT B RORICR, (H B R R ]
o3 P E AR T R AR BT, B AR AS, 1)
FERE T RER Ry f R R A R R A R R
BTG A T (AR A ) I B AE ), LOBYRE IR | Tkt
e SO AE A KN OB, 8 —E B L, TR
G BN SR A AR, LASRANE AT S A T
FAERIAN L o XF BN RJE MOBHEAT T — RS RAE

IR W B4 BE AR, LR T e AR Al E L A
PEREMIW BAILEE . I HAR S BEAL TR, S8 1 a] £
SRS, WP HOR K R i i i R AR o M - SRR AT A%
SHYFEIE , DLRFT AR T 1 e 75 Jeih BB B2 2%
R, NI R H R R YR R R IR R S

1 #MREGE

1.1 HRERERE

L1l #M#E s BRI T A r F 2
TV RS9, HE 2 KRR Si0,. ALO; il
Fe,03 41, [FII 3 45 /0t i LA 2 43, Ry B 1
R PR R AR S5 F FE S IR, K2 BB
BEERIR, th P AR R m A, HimEA —
SE Y E 4 I BFHRE T ket SR —Rh 2 SiO,
ZH RLRG L ), 5 A D1 ALO;. Fe,O5 1 CaO
WAy, VEN—Fh Z UK LR, LA B
R B PEBECS, S AR — R AR R R

TR, X 42 8 B T KA B RER . A A R
—BhE UL R AR, F2 B4k CaO, I F K T AR
Ca(OH),.

MT il £ B0 R BB O B T M fEAZ $4T)
A BRZ FDAE R TR G B F AR B
[ i 4 O A0k 1L 28 R BB A BR A R s
WA CR A Ok IEE &R T A BRA /) A JE BRI
B I Bh A AL, LA A B O | T M T BRI
THRRATFD) A RIS, LIRS, %
MK B SEA L A KR 6:2:1:1 1R
B, AR PRSI S b (LI —1H SX2-8-13)
AT A RO, P THRHE S 5 °C/min, B3k
T MR I AR R B AR S RN 1 h, [N SE U,
KHALER, ARG EEZIR, SR E & e
FIMT) . Hil & TS 2 Tarm,
112 M EAE X G ROV IS AR
17 e T A 2 | AR DL X RO IS
3T, LA o8 H e ST R L AR 25 A AR A K A
BALSY, LR AN EAE N, 40, 77 K FFE4 A 3h
L 32 T AL A BRI B 43 AT A ASAP 2020M | i
17, P e W 7E 5 ZEISS-MERLIN H, 1474
WA LT, X SR e B AT A A
S4 PIONEER {¥#% L E47, [F RS X [ v 5 MT JiH ik
J& PEAT ICP-MS 43 #7, LAIR 28 H W 3R 855 1) 22 4= 1k,
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ICP-MS 3 17 BB & 55 B9 IR B35 [ (NexION
300X) T,

1.2 ## CA>IRMEAR

121 B ERE MT CA B e Hran WIS
NI K27 R EE X MT %) Cd> W B RE RO 520, ZEAH
[FIHC L5, 40 WIFE 150, 200, 250, 300, 350 F
400 °C T #HATIE A O, FHEE A 5 °C/min, £
PR E] 1 by O 58 RS, A BIAREL 0.125 g THEE
R, A 50 mL Cd(NO;),(AR) BL il 4 500 mg/L
C& VAW, 15 pHE = 6.0, 25 °C 1HE 200 r/min
PR 2 h, W M58 i), BVRME L S min, B EVEWR
FH ICP-MSS W55 W h 4y CA> Mk B, 11 Cd> il
B, (1)

Co—C

n= x 100% QD)
Co

Ko HBEWH CA WA IR L, o, MW P
CA> W BE e B ¢ B 20 AU BE, mg/Ls n IRBEE, %
122 C&"RMMaesrR Nt —T o5 MT X
CA> (W FiHERE, SE80 = CA(NO;), (AR) BLHil#I ih
HFES351 4 50, 100, 200, 400, 600, 800, 1000, 1200
F11 400 mg/L CA* I, PR Ea A% S By R BE T ) &
1) MT 0.125 g THEIEHE T, 230 A BC i AN [R] ik
JE C* W 50 mL, ¥ pH £ 6.0, 25 °C {H & 200
r/min F#&3% 2 h, W 5E S, B 7% WG S min,
HCE 35 WO ICP-MS 0wt 37 W A o6 - 7 PP Cd> ik
J c,, AW BE A MT 4 C W [ g, 525
B 9 Langmuir A1 Freundlich R THIE o
1.3 HERE

FH 1) 46 520 18 96 7 42 e 1 32 5 15 e B T UK A
I, BHERACh AR, BEBGAR X AR 2k
700 m?, KJZFHIEELH 0 ~ 20 cm, pH 2 5.45 ~
5.96, fA4a N 1.04 ~ 1.86 mg/kg, 15 T M
Jox i R b - 38 75 G XU A 4 bR o (1047 ) : GB
15618—2018) H A% XU & 1 2% 1B ( 0.3 mg/kg, pH<
5.5; 0.4 mg/kg, 5.5<pH<6.5), ¥ 4 7= iy Joi 4 24 4>
LAY AR . RIS IR B — A . oA
TaEEAR PR, W 1.

®1 HEEAEEER

Physical and chemical properties of different
treatment areas

BB sl ALY BN K AP

cmol kg™ g'kg' mgkg' mgkg' mgkg!

13.6 27.8 129 23 18.2

Table 1

I FEI SIS 12 AKX 58 m,
MT VRIS 590 B4 (L 20 om HiE 25
FE V150 TR 0 0CCK, 25 P13 B8 ) L 0.2%( A) |
0.35%(B) . 0.55%(C) P& 4 AL, FA- b HK
3ATPATATBRUKRE, SEit 4, I 1. 4/ X
7K AR B2 B KRR AR ) A T

I X CK A B C
X B C CK A
I X C B A CK

B1 MTREEHESERBRETE
Fig. 1 Experimental scheme of remediation Cd-
contaminated farmland by MT

14 HRXESHF
141 REHRRLES W KFERDUG, WES
INDRHE AR A FIZER, AT, B, BRI
A7 o i EE TR A, ZE 25 B K B S T
FRICEE T, AR VR BB A EEAE A, FRE—
FE R A I RIRLIRE, N HNO5-H,0,(5 = 1, V1Y),
TR T f AN (55 [, Ethos1) H i, 48 )5 FH ICP-
MS 0 A A 1 2
142 LEHBREL SN HiINE S LR
FIHT A KA WCEN IS, o3 0l R 4R 45 A BN IX 3R 2
(0 ~20 cm) H4FESL, ASRKT, FeBRAE S 9 AE
PIBRAR  AHRAFZR T, BERE , . IR AR
I %€ 2R ] “ HNO,-HCI-HF-HCIO,” % ¥ it , i 1CP-
MS il . 3RS A S TR B DTPA 12
Bk, FH ICP-MS il 5E .
1.43 X3 pHAE WA, K- 1025 %
H Sartorius PB-10 % pH i,
1.5 HiEAIE

SIS HPE K H Chemical draw, Microsoft Excel
1 SPSS 26.0 AT HTAbEE

2 HRSWE

21 MRS
2.1.1 }wER®mA (BET) 5 SEM 94 M AG
BET 45 51 SEM K, W3 2 FiA 2.

&2 WA, Y RN EE R 250 C BF, MT 9 L
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F BRI S N BTG K — A . & 2 AT, RO S
MT R TSR A A3 S Ny FiE & AR T Ee B Ay el
A%, RN JE MT R 22 3R 18 A8 75 B0 VHLRS , A7 Rt 2
R 5 RN AL 7= A=, DX AT B2 BT A A K
TEACIEIEAE TR, B8 T A RHMA R 2 18 A 72 1 24
. BB HY Si-O-Si A Si-O-Al 43 [a] PR 45 #4, W
(&1 3, 75 H A T A SR Jox 22 oK Ak oz, i /K
FERERRES . AKALERIRES, [RIAS ™= A= i 23 NFLIR, 38
JT BERBHMA ZR 0 LR TR AR AT AL RS20 gh Ak, $i
52 G BN ) e i A i 2 55 R g ) R 3R THT M

P
> jdaiy

B2 #HRE#EEE (a) RRE,

| mo |
—Si— O0— +CaO —Si—O0Ca

B3 #rRMERRJEEL R
Fig. 3 Activation reaction on the surface of materials

2.1.2 ICP-MS 5XRF 5% XMT BJICP-MS FIXRF
AE A TEE A, LR 3 K 4,
®3 MTHELES=

Table 3 The content of heavy metals

in MT mg-kg™
HER o [iBEH (N
Cd 0.075 0.3
Zn 70.000 200.0
Pb 52.500 70.0
Cu 35.450 50.0

3 A[HL,MT A& & A/ Cd, Zn, Pb J Cu
HEEEIUE, (BT GB 15618—2018 Frifi 1A
W SR VB AR, BRI, i MIT B4 B AS 23 i) - 3984
5 e KU s 51 A BT A T5 e KUK o R R 4 R
MT & & H RE WA . A, R &a
/i Ca, Fe, K, Mg, Ti, P i i,

2.2 #E CA* IR IEEE ST
221 BES MT C& R MM ARES
N R T 45 89 MT %F Cd> Iz fft4, WAl 4.

FLBE B A oK . BT KRIES G oK 55 S 45 /N1
Wy I, [RIRE, i VR R, LB A A7 7 i B R
AP R LER, ¥R T P LB, iX L
AR T MT 19 LR A,

*2 ERERUWKER
Table 2 Specific surface area test results

Ab B BET/m*g™!
PG RN 11.64
W B IE 21.92

(b) #EEE
Fig. 2 SEM photos of (a) before thermal reaction, (b) after thermal reaction

x4 MTHEEESHER

Table 4 The semi-quantitative analysis

results of MT %o
A ol g3 ol
ALO, 27.85 Ti 0.64
SiO, 43.34 P 0.09
CaO 6.78 S 0.38
Na,O 0.54 Ba 0.06
MgO 0.55 Sr 0.11
K,0 1.01 Mn 0.04
(6] 38.60 Zr 0.04
Fe 2.89 Cl 0.01

4 AL, MT X Cd> W B 28 bl sz 7 ek
FETHE RS ETHE B TR, SRR N
250 °C B, MT Xf Cd* ¥ W BRI s, W B 3]
K 99%. ][I ZEAFEE BFTE R B, MR A AR
MBS BE IR, SO Roe g
o, SOV TG TR, Bl ) A KA T X R
TR AR BCR I A TEAS . R, IR R TS
28 19 MT X Cd> MR B R e 2, 5 b it
IR IS AR AN BARAT G, A B RO iR B R
AIRHS, AN 5 3500 & 16 A s I ok 0, T LA A )
ZURAAL =D, FLIRTE AR R R/ o T 24 4
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S RN 3 v N, AARHA ZR vh AR R Z2 4L
BERY S ox R A, ST 2 BT L 18 A B 1 R
X5 OA MR A AR, Bt MT #YfcfE
il 5 il BE O 250 °C, FERLIRE T, BRI AT 15 3 1
BEFET TR A, SRE PR IEE N R S5 H AR E AR TE o

120
100
80t

60

Cd> W it /%

40

20

0 1§0 I 260 I 250 l 3(I)0 l 330 I 460
TIc
B4 AERRRET MT 3 Cd* B2
Fig. 4 Adsorption ratio of Cd?* by MT at different
reaction temperatures

222 MT ) CA&* R M 547 DARKHE g, T
PRI CA* IR EE ¢, VR, 1530 SR BT ith
28, MT X Cd* [t ¢ 3% 19 Freundlich 77 #& Fi
Langmuir PR MEIASEL, WK 5.

% 5 Langmuir # Freundlich IR Mi&i8 F 2S5

Table 5 The parameters of Langmuir and Freundlich
adsorption isotherms

Langmuir Freundlich

T/K

g, /mg'g’ B/L-mg' R Kmgg' n R

298  270.27 0.022  0.981 38.87 3.46 0.939

2% 5 Al A, MT XF Cd* W B i) Freundlich J5 2
Al Langmuir L5 AUAHIC R 0505118 0.939 F10.981,
W B 5545 A Langmuir W fHRAY, B 25 Cd> ¥k 2 1)
BN, MT X Cd> i B 2 52 305 18 N s 120 e T4
iE, HEIRPIE A& . Freundlich 77 #2405 45
BN, MT Wt Cd> 8 1/n {8~ 0.289, /MTF 0.5,
VLA MT X CA* et 2 F & 4= . i Langmuir /5
PRV MT XF Cd* B4 I B 14 270.27 mg/g
(qm) o BT REAESS W pH Ry 6.0 1 5544 T F
17, HEBR T 5% 4 CaO 24 UL VE/E H 52 m, K ik,
MT X Cd* 1) Lk FZAREE [ B 5 4 R B PR fE

MT 1531 CA> W ffH RE, — 7 1Al £ 54546 T
MT 2 A= B R i 22 Rk o, anok A ki
A MHT, AR, KA RERR S A BRI
HEL R IARE ST, Aok 2 AR5 o & UK AL R R
FEXE CA> R B 25 B KT 200 mg/g, BEIWRES LI

FR BRI TR ER 5 0 58 R H A 3 Ry DR, il T
JB AR RS, BF5T & BREEXT Cu?', Zn® f1 N>y
W2 B & 431 Sk 371.66. 221.84 F1 213.74 mg/g,
U, KA B A A R B = T MT 1 Cd> R B
fig; H—J7 M, 1935 T MT He R LA AN, i T3
J B e TR A TR T IT, (38 22 42 Ja B 14 G 6
TR Ok, AR T EEEE T BOR M, 5w
T MT 5 cd*45&he 1. 4% 0.125 g/50 mL L)
Bt MT XF 50 500 mg/L 17 Cd> Rk
i CA* B4R AT IR F] 99%. IR, FAA] R AR F)
FER R IR A 30 35 Ky 11.87 mg/L 195 Cd> & 7K I,
4% 1 g/50 mL FL I, Cd> EBRRALH 70%;
AR Rk 4 A0 B 20 mg/L Y Cd> KT, 24
¥ 0.2 g/50 mL 4% fin A, Cd?* 25 Bk 2 e e T Gk
2| 66.6%; B KA IS A AL 3 40 mg/L
(1) Cd* K i, M 4% 0.2 g/50 mL LR, H
XK R Cd* ) 2B R LB L F] 96%. A fiTAR
LB I WA TR AT L 22, H AR 3R ) 2% /K Rk i
%, AR L BRACREN WAL T MT, 7] I, MT X Cd* 1y
LR B EL TR fkiE LA AR R
2.3 HENRIEER

23.1 MT w4 RoH X5 H KRS RS
K A5 B ZEM RS AT, W S,

0.6r .
T, 0.5 @ oK o 45 e 2B
2 a
. 0.4F b "
=1}
E 03} v’
]
,<m 02' c o .
o ¢ C
S o.af ’{-‘ﬂ c ’-x-l o
0 0 Fllm,
CK 0.20% 0.35% 0.55%
0 Ak 2

T RE/NGFRSE NN SRR ERBE (P<0.05) , MFR/NGF
Bl &I A SRR 2R A RE (P>0.05) , TH
ES5 WX AEREMHPRESE
Fig. 5 Cd content in Brown rice, Chaff, Stem and Leaf

5 AL ARHE N MT B925 AR BRZK RS (CKO) 11
BEAKAR &N 0.504 mg/kg, # T (B M Z 2 FEF bR
HEE A IS e B B GB 2762—2017) T 48 BR AR
0.2 mg/kg B9 2.52 %, Mk m MT /9 A, B, C &b 3
INIX, HORAERE A | 2370 FIZE T iR & R A2 1
W 2 R R (P<0.05), K iR & AR AR 25 143
BIEAK T 31.9%. 76.6% Fl 85.5%; 437 4@ & A
s U BIREAR T 19.1% . 66.2% F1 72.2%; 25t
A A A 3 R T 44.8%. 83.3%
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85.9%, FEARR I Bl MT Jit fin & g B s m . 2
B Ak B it Jin -8 s (Rt o 2 A - SR AEVE 2 R Y
0.35%) , ;= K&K @ & f2 4 0.118 mg/kg, KT
GB 2762—2017 H 4@ FRAE, AT T M. MBREE
LU0 P M IR AB 2 52 405 YK RS I, Mt i
/N R R A3 (DL 20 em #EEJR R B 31450 T
Y 19 I, HOBE KR8 H R, 32.63%,
AT B ALFE R 76.6%. 8% P fe FH gz + (3
B S A B R s Y A AR R R, Y
4R B 2 mg/kg, B it N R T
(1) 3% B, A RESCI™ H R & A 5] GB 2762—
2017 FRifE, PR RIS R 55.26%, 25 HB5A K
KN 49.6%, MIRFRBEARE R 46.5%, T4
WEIE A B, AR v 7 ) T 4 e T, 3R
ABE A v UL, FEARTRIRG N A5 T, MT XK
FEAS TSR ARBCER L T Bl (s R IR . SR
KAERE MR B R HCRG R B R
TR KRG 5 B RES AT, LK 6.
0.20

) 0.18 _I_ 7 b

CK 0.20% 0.35% 0.55%
S 2 L2

E6 TEHREISEE
Fig. 6 Available Cd in soil

6 Al a AbHU/INX 525 FIAH H, A AL
AEHEAEE REEER, N RTREEH T a b2
MT jifi i 40, REGZ/NX A S 1 A 30
SRAMEIE AN EE T b, ¢ AFE/NX A [+
R AT A8 o D) £ R 2 PR IR (P<<0.05) , BRI
439K 13.3% F1 23.1%, Bifi MT Jite fil 2t 14 356 Jin ifig 14
Jne WL, X4 MT it ik 8] — @ & )5, ol B 35 0
P ASEE NS . RIR, MR/ NX 145
pH 4 F 5.55 ~ 6.09 Z 1], 8 fin MT Hii 22 5 A K,
E B AL ETAT R
232 MT @ A& E A 54 K50 Wit in MT
J&, —HHHT MT IR RN, N2 fLiE
K ALBRAS B KRG, v R+ e rp 4w g i R AR A BT
LA RS (8], WA F) T - e B s a1k 3k

52456 o 73— J7 T, MT I A 0 ik R £h 55
ZUIRIK A J5T T4 - S v X A% P AR ) i e e
LT S A P T AR ORE 2 1R, DA T
L ErP AL TR RIS S . Ah, MT R %t
Fe i A H—OH MR RHA ZR By S5 B e il 55
Serb R A A s SO, {85 PR G AL AS 5 AR AR E
&, PP RRR L R B AT IR R RS -, IR
1EIX— RN R LR, (A MT A94%
X BB ARGE T RS AR TR, CAV
FERW], LA FR MR 5 b A S A A
A IE AR SCH 4 XK R A AL 4 i S
AR TR T, AR, Wk 6.

®6 KESMUIBRIESTEAASRAENEXXR

Table 6 Correlations between contents of Cd in
different parts of rice and available contents of Cd in soil

N IKREAS R 7 o
B[R : P "~
Rl K wre ZEnf
THEANCS SR 0.88 0.91 0.80

6 nIH, KAERECK . Roe EE PR E RS
A RS O i Z AR ORI IEAHOCOE R,
I, 1A RS B AR T BOKRE A B X 55
W s BRI . 5y Ak, 3 pH IS SR B,
MT (1)t R BH S 2 55 3809 pH, IR tk, + 384
RS R A S R EREE PR Y 1198 pH Skt
B, SAEGIMREE A A AT 118 pH, PR S8+
B & Jm A RS A AR R U, PR, MT X 4
B SEE I B E R IRAOR, FERRIKGEINE &
N 388 R A L R TR AN AR B K A o, 1T S
UK FEXT - SRR AT 4 1

BEAb, A 58 0 B A 2 4 19 o (Y A R 4y,
XF A 4w 0 [ e i B E R AR, L
FNZE A 6 0 Wit i 38 98 J5 — ey £ i e, 14
INT 3B I AR, SR TIT IN T ST ) W
[t %2 B8 77, AL A, o kb T S R RS 458 A ) ke
S MIT 3 35 45 AR ARG 4B 4D, TE ol ik 2
— R S22 N A, TR AN T B — R Y
A
233 MT W RS I 8 R RASH RHLIEES
JE 15 YL 22 02 TG K HERE . KA TTREFLIE A 254t
1, PRI Yol A AR TR iRl AR e =0,
XA B T oA H A R AL A8 5 N R o R oG
AR TR R, — 275 e b e B 5 7
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BRI R Z UGB B AR, AR BAL
HOR . i, ERF MR BB = St v, &
SRPRI A A — AN E YOG TE AR o A
A5 YAB S IMAS, () bk S AL A4 R T T RES |
K il G g, A BB R ORI R R
NV AL =N R OL e e 8, s £ | S
£, KLERE T Y BRI TR IR B R TS G
A, AH R F 52 B0RE B IR R 2 i i R,
BRI A REIA B R IB R ACR, X JokE
T AR AR B R e

B IREAT Ry B T HRIRE P AR 9 DR o T [T A
FEW, o T AR AR 25 Al R 2278 A B v R R
F 3R, DR H SRR L 25 AR R AR il
& MT HIRPRE, RS T RYBEBA o Tl R % 4
AHIRXE R )R, SCA B T BEA% MT A, [F i it
HEGR T BRI B A2 HOR 22 1 IR, i B
JJEURHEE B £ | S A A AR R, {EUR R A
XD, Frik MT APRFB AR BA AR, HATHE AT
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