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WOE O RER R RS AAE TR 1S U i W5 2 RS AT Ry I S JRURHE o 3 3 T A & AR TRLE IRk A B R
R BRSNS A L X B AR 7 B - 3 ST 1 R o 45 SR A 1B R A L pH AE 7.08~7.69 Z [, K AR AT SR A 5
1 49.83%~86.44% , B RRBEHEZH 13.10%~32.20% , ~F-34 57 12t ELAZ T L3 B AR 73978 0.54~1.04 mm F10.54~0.89 mm, 1%
FoIE H AR A A AR I TR RE T 11.03%~38.08% .5.79%~25.06% .0.11%~10.52% , s A7 MUK 5 FETE 5.26%~8.74%
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Construction of Technosols by aggregating various inorganic and organic solid wastes

ZHOU Yang', LIU Yingchun', YU Shan', WANG Chenyuan', YIN Weiqin', XU Qiao', WANG Shengsen"?, WANG Xiaozhi"*

(1. College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127, China; 2. Jiangsu Organic Solid Waste
Recycling Collaborative Innovation Center, Nanjing 210095, China)

Abstract: To expand the utilization of solid wastes, this study aimed to construct Technosols using aggregates from domestic sludge,
vermicompost, straw, fly ash, and coal cinder, post a three—month constant—temperature incubation, and to elucidate the physicochemical
properties of the constructed Technosols of various sizes. The results showed that the pH of the Technosols ranged from 7.08-7.69; the total
amount of water—stable aggregates was 49.83%-86.44%; the percentage of aggregate destruction was 13.10%-32.20%; and the mean weight
diameter and the geometric mean diameter was 0.54~1.04 mm and 0.54-0.89 mm, respectively. After incubation, soil nitrogen, phosphorus,
and potassium availability decreased by 11.03%-38.08%, 5.79%-25.06%, and 0.11%—10.52%, respectively; soil total organic carbon was
5.26%~8.74%, and the overall nutrient content was at a relatively high level. The DTPA-extractable content for Zn and Cd increased and
decreased by 15.74%-102.40% and 17.39%-65.02%, respectively. Biotoxicity experiments revealed that nine treatments had no effect on
plant growth, and three treatments required adjustment of the aggregation. In general, the characteristics of the Technosols was comparable
to that of natural soil relative to soil pH, the total amount and stability of aggregates, and soil nutrients, suggests that the Technosols can be
used to reclaim and remediate contaminated soils, and to replace part of natural soils. However, the Technosols should not be used for
growing crops such as vegetables and grains, because the sewage sludge leads to a high content of the heavy metal Zn in treatments.

Keywords: solid waste; Technosols; nutrient; soil aggregate; heavy metal
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BEE R E 2 T AL S R R AR 7o) 7 A g
BTSN AN AAETE A R PR A8 XURS: | [ Fsf -t 25 [ AR 7 55
Yk g o 7 7. H R AR 38 40 R 5T I
AEAI 7 AL T A SR 3 AR AN ZE & R F AR

— SRR SR A2 R B - L AN TS T
A E AL AN B SR A T AL Y
EIRTUR A ) ORI BT Z AL A AR B L
FKIEF(2 000~4 000 em’~g") , FE B T4 1 3 JHORE™
DRL UG AT A RS [T (252 5 0 2 A Ry - 3B BT 08, B A
FAHT L A= (Technosols) o 2 AHT W L4 d AR A=
7T TR SR A ) BRI R L R A R
P PR 1 0. 2006 4F [6] b+ S 2p 2 IE OB FOR
B 5 A [ BR 3 K A a2 i — AN Y 28

LA T 54 0 JSORHE U BB it , 2 0 T
RF XA, AT DLEGE + 58 pH 42 & i X 1
AHUBTFIE FRoCR & it RE SR o i KA
B AF o EAMIFFE R H AR 22 AT ey
BHEHR Y A KT 3550, 97 LU B S5 4B T
BAL P E AR, SR SE YRS K B, A by AR
JRIE LE 75 8 n] LAREAR B AHT i L 6 i 5 it 2
pH FEATR H 58 TR I 2 (8 IR I3 T DL AR i 775 8
T IR M A A S

SR e % i v 2 S BOE A BORHT R L
PARASIG TR R TR R o AT SR H

WA G 5 T ARAS H A R EOR Y EMAR R FE ) ——
A {5 KGR AL TR IR O 5 B A Y
BRI BSAIANTR] LG A5 ) M A5 2 RS AT R SRk
BRLRE AR 5T, LR S BT 5 (i
AP BB BT ) I et RAF AT RIR S 1 Y
e

| MRS

1.1 ERIRE

ARG e ft P B3k e AR v TS U Rk e TS T ok H
M T GG KA R Ry /N RS FT M 5] 2
SRR F A N T R e IX . Uk} JE AR BRAR 1 Jo
MESR TR ML,
1.2 REEIT

R T RS EA R W) 2 AR B AT A
BHICEL DA pH N & 8, 25675 18 1R 41 (A5 0 5545
B JEUREHOR SR AR 1) pH AT FLAC I 3856, Jin
Z s b N BRI AR e T
BILIERE ER A BRI I s 4 o e L 4 LR G T, A
HUEURH pH AR XS AR, AT DR ] P f pH AR .
PUsRH A V5 e 3, Fo7 i o i R IR
wFERE MRS 25 8 A AR E, e D 15 3
SRS AFHEA TR B AR T TS e S s 28 RE AT IR A
LBk 4:1.3:2, WS A HLICHL 4% 2 Bl £

® 1 AT LERERER(UFRET)

Table 1 Basic properties of raw materials(dry weight)

J5UF Raw material 5 7K % Moisture content/% pH BAVEKTOC/%  BATN/(g-kg')  BEBETP/(g-kg") B TK/(g-kg™)
ARSI 73.64+0.00 7.15+0.02 11.29+0.12 17.83+0.30 15.95+<0.01 12.30+<0.01
Wy | 3% 29.92+0.00 6.18+0.10 13.92+0.30 14.67+0.46 10.94+<0.01 12.32+<0.01
F&FF — 7.10+0.00 25.51+0.13 7.5220.39 1.26+<0.01 24.55+<0.01
MBI — 8.9420.11 — — 0.24+<0.01 —
LT — 8.82+0.03 — — 1.14+<0.01 —
RN AR
Note: “—” not detected.
R2 BAFRIERNEEEAE(mg-kg™)
Table 2 Content of heavy metals in raw materials(mg-kg™)
JEUBl Raw material Cu Zn Cd Pb Cr Ni
A IG5 e 148.97+11.69 853.80+12.38 0.73+0.15  22.27+1.94 198.39+7.74  155.72+13.07
MR 13.83+1.89 37.59+2.83 0.46+0.17  11.410.18  20.85+4.99 16.03+1.99
e 5] 28 96.31+5.64 334.27+22.51 0.510.11 13.93£0.58  55.32+2.67  26.67+6.67
F&FF 9.25+1.51 57.63+1.98 0.35+0.12  12.28+0.01  29.97+2.69  21.06=1.06
LIy 84.01+2.25 192.78+1.39 0.59+0.06  88.63+0.72  58.43x6.19  42.17+1.39
A5 085 Y il bR (GB 4284—2018) 500 1200 3 300 500 100
— 446 — http://www.aed.org.cn
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A Wy AL A R AR ABF TR A LA
SFTCHLA e e 3:2 . 1: 1 .2:31RE B 1241
QbR BN AL PR E 3N E A RN L LR 3.

R3 +ZFARERI BB (%)

Table 3 Raw material ratio of twelve different treatments (%)

HE TRV A s 052
o EEEE e g oo o AP
Treatment Vermicompost Straw Fly ash | 4 5
sludge cinder Inorganic
1 24 16 0 48 12 2:3
2 24 0 16 48 12 2:3
3 30 20 0 40 10 1:1
4 30 0 20 40 10 1:1
5 36 24 0 32 8 3:2
6 36 0 24 32 8 3:2
7 32 8 0 48 12 2:3
8 32 0 8 48 12 2:3
9 40 10 0 40 10 1:1
10 40 0 10 40 10 1:1
11 48 12 0 32 8 3:2
12 48 0 12 32 8 3:2

BRI i 4 5 vk - 45 R R 2 KT 5 i
A, 3 2 mm 0, 4% BRI 0 BT 7 FE 0 IR G 345 (2
kg) , P47 70% L fe KAF/K i, BT 25 CHE R A&
TNERSR R IR (R AR D T DR 2 K T
FERYZK Y, B 10 dBEREIE T, LR TR 90 d
1.3 Wi F &

pH #% 1K 1: 2.5 ¥k # B, i pH -0
JE 5 A ML R FH B 8 TR B A I R 2 o 0 D 5 Bl
K PR ORI 7 5 3OS R T SRR B IR 3 - KM
JEREEINE A RUOBER FH IR IR S AN iR 2~ PH BRI L (0
HENE . HAJE 2SI GBIT 17134~17141 J7 ik
52, 0 HC1-HF - HNO,—HC10. 7 fi% , T 4 J8 A 2 45
FIDTPA R4, I ICP-MS HLJEHE & 45 B 77K BT (X
0T FH T 7 — 3 7 92 X 5 AT s ) A R A R
PRHEAT 2B, BARAL AR KA T SRR Al K B
1% % (Percentage of Aggregate destruction, PAD) }2~F-
it 542 (Mean Weight Diameter, MWD)  JL{] - 44
B £ (Geometric Mean Diameter, GMD) . DA _F &35,
IR (LA E o B TR,

TR (Con) 1 7E 2 7% Ravikumar 55"/
i AR S F B — 5K AC, WA BT i mie A 10 mL
KRR, W Z K, B RS —RTE T G
it mae TEUGFHINAS g 1RG40 LA DIAS T

http://'www.aed.org.cn

mso JHRAE U 25 mLoK, BN , 2 )5 — i
KNTRG =1- i A, A

(NL4_NL3) —(mz_ml)

Cwu = X 100%

ms — m;
RZFPRE (Ie) SRR 5K 1:101R A R 52 41
1 h, #EEE10 mLIER T 9 ecm BRI, il A —3K
UEAR, Y51 b 10 KL E AN, LLZR IR K R X e
25 °C FEERDEE IR 48 h, MK R 2580
A _ B

= — X — X
o= - % 5o 100% (2)

T N R ZEFE B A AL HL R ZE 50 A R B K 2
B B NALPSEIHK , em s Bo 3 BRI em
1.4 BN

SIS HICHE SR I IBM SPSS Statistics 26 #4741 [H 22
J7 22500, 8 Origin 9.0

2 HRESW

2.1 EHIELEE X pH B9 208

B AL PR 7 90 d J i pH AN 1R R, AR FE 2 ()
pH IR, 4 7.69, AbFE 11 fAK, Ay 7.08 , 45 A FLA& AR b
T A I R . AH RS T RS FRALBEAY pH
v T i | 2 A B
2.2 ERIE Xk iR A R RS

P 2 A R R A2 K R vk A SR AR G A A ] . 45 Ak
PR K B2k A R AR T EAE 0.25~1 mm fl 1~2 mm 2
[B], FLKEE A LA 0 i 2 miohm . MRS, 5
Fe = A H G T AL FES2 mm A KR A B B
T e W[ 2 A 3

38 H LA 0.25 mm Ay SRR kA 43 S AT SR A4 F ik ]
RAK, ALK >0.25 mm (1 7K B2 ] SR AR TR Ry K A 1k AT
RAUR R, E A 0] UL, 45 4b FEK R A 3R AR B
A A LA S o LR TR T R . Ab B 12 FOK AR
Pk AR B s, GA 86.44%, Ab PR 1 B AR, A
49.83%. AHIRIZA4 T, F% A1 Ak B A K R i AT R 1A L
e R = T G EC LB

A A B A AR R (PAD )5 0 LI 3B, Ab #H 1
MR R A5 5, R 32.20%, A R 12 He KK, M 13.10%, 4k
PR RAO I 12 19 2.45 15 o F5 FF Ak B A R Ak B 2 9
R IR 22.60% A1, F A AL B E 20% LU o A TR %%
AT e ) 2 Ak AL P O AR ) R RS AT A L

Bl 4A J& A B HE AR B B ) oF ¥ R
(MWD ) , i 155 2% 40 3 i MWD 7£ 0.54~0.76 mm 22 [a] ,
T FF AL B MWD 75 0.77~1.04 mm 22 8] , 47 =5 T i 5]
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8r 4 & qef b of de de _C fg d h g
ol
T 4
|
RECICIR R s
JE P Treatment

ARNE TR [ A BRI 22 5 B3 (P<0.05) . FIAl.

Different lowercase letters indicate significant differences among treatments at P<0.05. The same below.
B 1 590 dE&4ER pH

Figure 1 pH of each treatment after 90 days of incubation

[0 <0.053 mm [ 0.053~0.25 mm 0.25~1 mm 1~2mm [ >2mm

100
80
S
g
g 60 Z 7
5] 2RI 7, /s
3 2V N
5 4of Z Z
i Z 2
201
e ITTTTT |||||| ...... TTIT1
N v ™ 3 ) © A ) S Q N W
NE S R E AN S OIS
SRR R R R R A R RS S

A FE Treatment

E2 +ZFabEkin AR E S

Figure 2 Distribution of water stable aggregates in the twelve treatments

ZEAbT B A LIRS H R T, MWD s T
W XF AR PR 2 4 6 FIALFE 8 10,12 &8 . 1515
FFEFF AR A Fe )y 3: 2 MWD B & B S5IR A 1
i 4 1 BT I 25 25 5 (P>0.05) .

&l 4B S il 55 1Y H R B i A /g LA F 3 B AR
(GMD) , iy 15| 2 40 B (1Y) GMD £ 0.54~0.70 mm 22 [7] , F%
FT 4 BE A GMD 7E 0.73~0.89 mm =22 [a] , 4 155 T iy | &
AbEE . BEE A PLA Sy A e TR GMD TR . 5
MWD AH[A], A HLICHLIE R LI AR RIS V5 8 FRS A
oAk 3: 2 B 4 1IF GMD 355 (B 3% ol 35 25
(P>0.05) {75 Y& i 5] 24 A2 34 o b 1 5 AR B 11
A B AL
23 BFIERAFRLIFS TN

H 2R 3 Al UL, A AL R TOC AN P LK 7 548
SRR E SRR R4S

FABT LA 550 5 AR ARSI

B R al iR BRAC P 7 AL #1 8 R4 FE 10 41, Higy
Ab ) AT RO i S R B 5.79%~25.05% 5 AR [ 4%
PET, Wi ] 28 40 B A0 A 0 o R TR Y A
TR RGN e SR o s  Ab PR 7 Kb EE 9 A3 11 ()
AR BT T 3.95% .3.53% 4.26% , HATAb R
T 0.119%~10.52% ., 5 e W51 240 Bb , F3% FF Ak B A6
RO BRI A o BEFRAE S, A AL F R B AL
R FET 11.03%~38.08% , A R Z5 444, e 15| 2 4b £
T A R0 5 T 2 TR R AL L (LR R AL L A AR s /)N
FEAFAL PR TOC & FE R AL BE 8 TCH S A8 Ak A, ARk
FFALFE ) TOC 5 i N RE T 7.17%~17.10%, 15 Je F1FG
FFEL A 3: 2 1, TOC R 7E 14.23%~16.94% 2 1],
M5 Y REFT LG 401 B A HLE 43 He s TOC TR
M2 s 280 90 d I35 3% R AR AL B B T 4021 9 Ak
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Figure 3 Total amount and percentage of aggregate destruction(PAD) of water stable aggregates in different treatments
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Figure 4 Mean weight diameter(MWD) and geometric mean diameter(GMD) of water stable aggregates in the twelve treatments
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PR JC R AR A, A i 15 35 40 B TOC 75 & i
# T+ 6.07%~12.83%,
24 EFEESEERETN

MR 2 LLE W 15t B B2 E S8R,
W A RS e s G W il b i ) (GB 4284—2018) ,
Niik#| T B b (<200 mg-kg™),Cu.Zn . Pb.Cd.Cr
Bk A GARE i OB BERK RS A e i) 2 v i 4
J& SRR T A GBRAE, PR e AT DA S JER R A Bl
ARH A

FA P 4R B AR 5, FLrp Cu P Cr Ni
AR T (AR EE T A F 3905 e RS A
bRt GR47) ) (GB 15618—2018) HILE B 75 Yk KUK i
1E{H (6.5<pH<7.5) . £ Ab3 1Y Cd 7E 0.52~0.60 mg -
kg™ Z a], AT 7K HH RS B 6 1B (6.5<pH<7.5) , Zn %
T 250 mg - ke 1 RURS B B (R, 3X AT RE & B TS

Terh S A B E ) Cd i Zn,

226 0] WL, 1535 2 5 DTPA $2 U Zn & B 3
T T 15.74%~102.40%, 53245 /5 CA B AT
TR T AN EE 6 JCHH AR L Z AN A A B B R
[T 17.39%~65.02% .

2.5 BARFREIHEMSHE

R T T 2 R R A B A A A R R
2 7% a PR SR o B S I AT AT T AR B
P R RS0 TR T A A (K T) . 1oh<50%
FEIR A P A KA H BRI 50%~T70% FRon AT A
B, 709%~85% IR EE 1, >85% FRon BRI -

M TR, 25 Ab BRI K 2F 2835 8 100% , H. 1034
KT 50%, H = BRI A A0 B 10> 40 31 5> 40 B 4> 40
6> 40 B 8> 40 B 2> 40 B 7> 40 B 9> 48 B 12> 40 B 3>
ALEE T1>ARRE 1, Horp U Ab PR 1 AR BE 3 FIARHE 11 11

R4 FRMEERNEFISENETL

Table 4 Changes of nutrient content before and after culture with different treatments

sl HFRbr B A HLRR AR P R
Treatment  Cultivation stage TOC/% Available phosphorus/(mg-kg™)  Available potassium/(g-kg™) Alkali hydrolyzed nitrogen/(g-kg™)
1 RS i) 4.94+0.08 205.29+2.00 0.94+0.01 0.94+<0.01
s 5.57+0.10%* 178.76+7.56* 0.91+0.01 0.66+0.02%
2 il 6.79+0.03 129.81+0.82 2.55+0.03 0.75+<0.01
R e 5.64+0.02%* 122.30+1.72% 2.50+0.02 0.64+0.01%*
3 i) 6.17+0.10 254.43+2.44 1.08+0.01 1.17+0.01
Rt hn 6.69+0.13% 207.26+4.33%* 1.05+0.01 0.88+0.02%
4 S22 i) 8.49+0.04 160.08+1.07 3.1020.04 0.94+<0.01
e 7.12+0.23% 138.0622.627 3.09+0.03 0.76+0.04*
5 i) 7.41+0.12 303.57+2.88 1.22+0.01 1.41+0.01
R hn 7.86+0.04* 227.5126.00%* 1.13+0.01%% 0.93+0.03%*
6 P Sil] 10.19+0.04 190.35+1.31 3.64+0.04 1.12+0.01
e 8.7420.19%+ 164.1721.94% 3.560.01 0.98+0.01%*
7 2] 4.73+0.07 169.18+1.61 0.76+<0.01 1.00 £<0.01
e 5.26+0.047%% 168.47£2.56 0.79+0.01% 0.66+0.00%*
8 =2 i) 5.65+0.04 131.44+1.27 1.56+0.02 0.91+<0.01
Rt e 5.50+0.11 136.89+2.88 1.51£<0.01% 0.81+0.00%*
9 =2 i) 5.9120.08 209.29+1.96 0.85+<0.01 1.25+<0.01
S 5.99+0.21 183.7424.78% 0.88+<0.01%* 0.96+0.05*
10 =2 Si) 7.07+0.05 162.1121.59 1.86+0.02 1.13+<0.01
R n 6.56+0.09% 149.27+8.34 1.69+0.027% 0.91+0.03%*
11 23] 7.09+0.10 249.40+2.31 0.94+<0.01 1.50+<0.01
R e 7.23+0.07 199.5625.45% 0.98+0.02 0.93+0.02%*
12 =2 3) 8.48+0.06 192.79+1.91 2.15+0.02 1.36+<0.01
=P 7.03+0.027%* 176.54+5.51% 1.93+0.03#* 1.01+0.01%*

T AR R F R R FP AL BRES 57 5 5 s R A0 22 57 B3 (P<0.05) FIAl . 3 (P<0.01) . TRl

Note: * and ** indicate significant differences between means of the same treatment before and after incubation at P<0.05 and P<0.01, respectively.

The same below.
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*5 RER

EfEE2=E(mg-kg!)

Table 5 Heavy metal content after mixing(mg-kg™)

Hb B Treatment Cu Zn Ph cd Cr Ni
1 67.88+4.03 298.64+5.21 23.69+0.57 0.54+0.13 73.48+4.19 54.39+2.56
2 53.95+4.00 254.90+0.70 23.42+0.52 0.52+0.12 69.42+4.55 53.49+2.87
3 77.89+4.69 356.19+5.64 22.90+0.67 0.56+0.13 84.76+4.03 62.68+3.23
4 60.47+4.59 301.51+1.75 22.57+0.62 0.53+0.11 79.69+4.51 61.5623.75
5 87.89+5.35 413.73+6.06 22.10+0.79 0.58+0.14 96.04+3.92 70.96+3.92
6 67.00+5.19 348.13+2.81 21.71+0.73 0.54+0.10 89.96+4.53 69.61+4.64
7 72.10+4.81 340.62+1.19 24.3620.69 0.56=0.14 84.93+4.61 64.7123.56
8 65.13+4.81 318.74x1.77 24.22+0.67 0.55+0.13 82.90+4.80 64.27+3.82
9 83.15+5.63 408.66+0.61 23.73+0.84 0.58+0.14 99.07+4.64 75.58+4.57
10 74.45+5.61 381.32+3.10 23.57+0.81 0.57+0.12 96.53+4.90 75.02+4.94
11 94.21+6.45 476.69+0.02 23.11+0.98 0.60+0.14 113.2124.76 86.45+5.61
12 83.7626.41 443.89+4.41 22.91+0.96 0.58+0.12 110.16+5.08 85.77+6.08
TR B 1 (L 100 250 120 0.3 300 100

K6 EFHECIMZIn M DTPA BRSEE TN (mg-kg)
Table 6 DTPA effective content change of Cd and Zn before and

after culture(mg-kg™)
e : Zn : Cd
I T T .

Before culture After culture Before culture After culture
1 31.91+0.84  43.63+3.63* 0.08+<0.01  0.03+<0.01%*
2 27.28+0.70  47.12+3.54** 0.06+<0.01  0.03+<0.01%**
3 38.90+1.06  51.75+2.92*  0.09+<0.01  0.05+<0.01%*
4 33.12+0.90 57.12+0.17** 0.08+<0.01  0.04+<0.01%*
5 45.89+1.29  65.31+4.73*%  0.11+x<0.01  0.07+0.01*
6 38.96+1.10  78.85+2.80** 0.09+<0.01  0.09+<0.01
7 37.02+1.00 45.38+0.37** 0.08+<0.01  0.03+0.01**
8 34.71+0.94  50.88+3.75*% 0.07+<0.01  0.03+0.01**
9 45.29+1.27 52.42+0.22%* 0.09+<0.01  0.05+<0.01%**
10 42.40+1.21 56.94+0.47** 0.09+<0.01  0.05+<0.01%**
11 53.56+1.54  62.53+3.36% 0.11£<0.01  0.09+<0.01%*
12 50.09+1.47  60.65+0.13** 0.10+<0.01  0.08+<0.01%*

1:<70% , M YA R A PSR EER A B4 AbPRS |
AT 6 FIALFE 10 BUR BT, 16>85% , %t Al A6 1 TC B
TEEEVEA

3 iFig

PR MR & 4 R Ay [ A B AR R
St 7T S A A PR A B L S BT AT RE . A
WFRRFE A ATE 508 (e 1513 RS FE O IR R
ORI 8 HAHT L AT AT, LA pH N R ST
190 d 15 37 S50 v AN [ A A BSOx e 2l e o )
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RT BREEFRMEFIRY
Table 7 The germination percentage and germination index (/;) of

different treatments

b3 KR TR L
Treatment  Germination percentage/%  Germination index (¢ )/%
1 100 56.36+5.49
2 100 76.65+2.99
3 100 65.84+3.48
4 100 87.65+7.48
5 100 91.07+5.08
6 100 85.21+3.08
7 100 75.90+4.67
8 100 82.94+1.59
9 100 71.337.91
10 100 94.19+2.11
11 100 63.69+8.64
12 100 71.24+11.29

. AHLEOR T E I RE R R BE N P K FR A FIOR A
AU, et IR R R T LR S
20 S0 s LA RN OB K SO, LR T
FBOR, AT AR TS e P i s s Bt s 241, 1d
AT AR 3638 SOPRED 1Y - 3o

FOARB AN —Fh T A998, SR 25 ey Bt
AREER AR, BEW A A KX — AR T BE . 1 H
FOS T S8 i P ik B 8 — b, 2 25 25 I
e 7 415555 e FUR PN A SC A SR, & B A
BT g PR 48 bR L UK e, 1 96.6% . Wy B4
i IR A AR S K K FR M A SR AR
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