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Abstract

Salt-affected soils are widespread in countries with arid and semiarid regions,
and a decrease in agricultural production due to excessive salts is a very serious
problem. In China, we have performed a salt-affected soil amelioration with flue
gas desulfurization gypsum (FGDG) since 1996. Otherwise, the accelerating
urbanization has led to a large number of demolitions of infrastructures in China.
Therefore, the need for the recycling and reuse of not only FGDG but also waste
concrete (WC) is a pressing issue. In this study, changes in physicochemical
properties in the salt-affected soil amelioration with FGDG, cement fine powder
(CFP), and waste concrete particles (WCP) were reported. Two high ESP soils
in Yinchuan, China were used in the soil amelioration test. The pH and EC
values in CFP and WCPs took a higher value than FGDG, and the order of Ca
concentration was FGDG > WCP > CFP. In the soil amelioration tests using CFP
and WCPs, salt-affected soil decreased drastically in EC and ESP. Moreover,
the CFP and WCPs in different particle diameters based on the 1.0 wt%
application rate of FGDG were added to the soil. Soil chemical properties before
and after mixing with soil amendments were measured, and their properties
were evaluated after 3 weeks and 6 weeks. Consequently, soil EC and ESP
decreased drastically in all application tests, but soil pH in CFP and WCPs took
a high value. And pH, EC, and ESP after 6 weeks took almost the same value
immediately after amelioration. WCPs smaller than 2.0 mm could ameliorate a
high ESP soil at a lower application rate compared to larger WCPs. In addition,
the increase in hydraulic conductivity due to waste concrete application could
be confirmed. These results indicated the effectiveness of waste concrete as
salt-affected soil amendments.
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I. #a

+iiEE L, HROMMERB OB X F40 D1 EICTEELZIFTH Y, o, BRIk
ORI TR IS AR LT T 5 (Qadir et al., 2000), AfRICTHIZERNSE LTW
HHETIE, 20k B L B0 KIEEIMEL TB Y . Bl deEb. JEEE o
Hods & e, VR OB R TR 345 km? & i S AL, BHEHOR 4550 1I2HY
T OB CTREIEERESR SICHEL RIZL TS (Wang et al., 2021), 20 &9 R EERM T
DFI60% 1T THEI T A4 FEMICHEFZF P 7 AA4F 025K L THY (Qadir and Schubert,
2002), TOL ) e LEIIEE IS L COESN D, WEIE I, DEPICEEE I CEET
L5 MU T AL T R, RO WM CEREE RIT L TWD, ZD720, EICEL
TREHEFOF M) T 2EEFREL 2L, TIEOLFEETOIRESL LTk, 1 pH, E5fs
ERE (EC), ESP (3c#at:J bV 7 4% Exchangeable Sodium Percentage) 7%, LWyt
DIFEL L CE@E AR EPHVH 15 (B, 2015), HEHETETIE, BRI TKICEE
NZEOF M) AL F Uit TRl EI T FREEICESE L, S L7265, Bk
LL7-RFREE 2 TR CE 2 0 Do & DITHE IR CTlIAKGHAR A T v 72 O SR ETE DR
ENL72H. F M)y 7 LR EMEN LB R R ZTZ LT, Rk, SR L T
LCHIBEOWERESBAL L, RO% 12X 2BIED WM IRREIC R 5, S5I12, ZRDF Y Y
2MEEWIZ &0 LESE SRS (L FRZ. KBRS MY T AR EIZ L AL EipH ER R &L 1EY
AEFEZHETL2ERNTH 5,

COL) REEIEAURT L HEE LT, flE, WHENAGEFEE LCE, TR R
BT &2 K Y 27 4 OEAIFIRNT, ZoMI2d, HEEIRKPREIDK, 7203
AR AR L IR A W IR 2 HER REOKICTY) —F v 78 L kR L
HbHo Ll TOLI)BFHEIE, A MRERWZHCHBELE 2275 — 204, — iz
LEMFEE AV DGER L\, 20 L) AN LR FHRICHH SN ER E L TRENZ D
DIz, BIZIE, AERD L. ABETIZEGAELTWL IV 2MEEW P SDH NV WA T v
. BEIO A FREOF M) AL F Y ERBEET DLW, FRUBANZ AL EL D,
ZFORER, FERTOSBEGRIZEIVELTHAEFT N v 7 EBIZBWT, F Y AR
ELIEHD) —F v IR L. BB LR ORIECH S pH, EC. ESPIFETF L, X5
12, BEEEOF R v 7 EBAOBRHENEL B 2 L TERER A N L, i b mEY
BT EIZED, EHICTHIEBRTORMESESEN LEEINS Z 12k 5 (GBI, 2012), 20
L) EYRAE LT, FICRRAB L TE 7O AR EORIEWE L THELNZHETH
D) YEBAE. ABER— N BRAER ST HNS (B, 2015),

EESIE, FEICBWT, HETEOWEZ T TR . RAHYE IEHEMOE A 5512,
19954 HFFE 2 BdG L. W EIRALER O A @B a8 BT 1996 4E 5 5 Bl L 72354
TETOUBRBTHOLBREEANF L7/ (Sakai et al., 2002, Sakai et al., 2004), Z D%,
FEFFEE TH AP EIFEREOFRFEMEESI2X ), B oME s LT, HHhE, WE>
TVEEX, EFEERGX. JiE7 A 7VERX, 4 7% & CabE T 26 @Al Loyt
T Bl % 3k LItk L Twb (Zhaoetal, 2022), T/, EELIZ, BABR—F2560
ABICLAEHETESEOBREIZOW T HE L TWwb (Sakai et al, 2011)s 2D X 9 7 jf23E
AU R L L DAL, BRI A LCid, B R — Rt 2 v MEEAZRTH D . i,
FEIZBWTD ., A EOFEFAERIIH71.3% L HE > TETwb (MEE, 2019),

F o ETE, EFEOBE R SR BEEFREEY AR L T b, 20134F 1281
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HEEREIEY OIAEII 1045 ~ > (NDRC, 2014). fho#iissE (CSATICWRI, 2014) Tl
15BN A6 24 b T BHAHEBIESBLT LGS N T WD, PETOREREY L, #F
HOFEBEREY D 30~40% %= 50TEY ., ZDOH)bar ) — NEEWIHETZHEDOTWS
(Zheng et al., 2017) HEILUANTOHIEBITHL05, INb0 > 7)) — MEFEY T IHFHICK
A ICHFIA (Singh et al., 2017), MWD I VT T LR A BRIED X 5 g oMEE LT
FIHENA L9 %6 (Yun et al., 2020) dIMESNTETWL, LaL, 27— NEED
Rt A Y M KOBHIIEA~OBH % e L 2FHONLIT L A L,

Z 2Ty AfETlE, SBROFEICBIT 2 BEEEWORMMBTEORFEL LT, a7 —
FEEFEY & b X v MR O R EA & L TOAMME E SE M  CHE FE O T
75 EF L 7245 0 % BEHR (Sakai et al., 2018, Sakai et al., 2022) (ZHSWT#EHT 5,

. 25k

1 2v2)— FEERRTY XV IR O KL

HAE TG EA (2 A Y MR (A, BEa v 2 — b (B) Chiff: 0.3-1.2mm), BEI > 27 1) —
F(C) (RIfE: 2.36 MmPATF), BEa > 71—k (D) (Riff: 4.75 mPlT) . A E (G220 (E))
(£1) okEw CrpHlAk=1:10 (E&I)) Z2/FER L, 6FFMBZ T CLEMIEE 5 (180 rpm)
2 pH. EC. KiEMA 4+~ (Ca, Na, K, Mg) i#Exfl%E L7z, %8, pH. ECiX. pH. EC
A—% — (HORIBA, F-55) T, %% A 4 V1 ICP-AES (SPS3500UV, SII) 12 THl%E L 720

2 HRULHESORPENL

RS T A, P EER G E)NTHBIECERIL . SS 1& L7z, fbEo
fiE CE39ME) X, pH=10.2. EC=2.5 dS/m. ESP (x#altF b w7 A%) =53.0% TH 5 (£2),
FHELEA] (LAY MR (A, BEa 27—+ (B) (kif#: 0.3-1.2mm), B> 21— b (C)
CRifE: 2.36 mLF), BEa 27— (D) Ckifk: 4.75 mmbhF) . BifAE (20 () (1)
. WiiAE (BE) OltifE0.5 wt% T, KN VI A GG EH 5 &4 F i S -l
i (A:20wt%. B:4.6wt%. C,D:0.6wt%) ([ CHi L7z B%E T O pH, EC. KEMH: -
Mk A 4+~ (Cay Na. K. Mg) i (13 k=1:5 (E&RM)) 2T L. 2B, HHEIE
AEROIE & 9 S, 180 rpm. 4FFE & L 72,

3 LT o R B O S ke T YA

2 LA O (SS 2) (£2) $SS 1EHbETHE L7z, LAl CFEM) |
pH=10.1. EC=2.6 dS/m. ESP=66.9% CTH -7z (£2). TNODHEMM?S. SS2DFHASS 1
L) B ESPHENE VO, BEEEM L TEE Lz, 2 ToSS 1 HELHbE T, HHEL
R OMBIEIZ DO WTEHMIE L 720 SS 1~ >» 27 ) — MNEFEWF, GOlHEIE, ThEi,
0.33 wt%. 0.67 wt%. SS 2. 121, 1.0 wt%. 2.0 wt% & L7z 2 TOLgERERFRE,
M L7t 130 pHL EC, KB - 5c#alk 4 4+~ (Ca, Na, K, Mg) 8 (13 k=1:5 (&
wi)) RUE L. b, TEGERBROELE ) &M 180 rpm. 4R & L7z, S 512, &
BE OGN O 720, 3%, 6 MHOLRIEICEIT 5 pH, EC. ESP % llE L7z,
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4 EKVEEG

W EAHEA & 2 8RB KRR LR . BistaE (B0 (B). BEay 2y — 1+ (F) (kfE: 0.2-
0.6mm) KU 7 ) — bk (G) (Kifk: 2.0-4.75 mm) (F1) ZHHF0.5 wt%. 1.0 wt% & LT
MY > 77— (100 mL RS 200 LT, ZKEEICTIE L (PS5, 1995),

F1 KBS R O

G2 Ei

A & A v MR

B a vz ) — bBEEYRE: 0.3-1.2 mm)

C a2 v 27 ) — b FEEYIRE: 2.36 mELT)
D a vz ) — b EEVIREE: 4.75mbAT)
E Wimi A Q)

F 2 v 7Y — b BEEYI(REE: 0.2-0.6 nm)

G 2 v 7Y — b BEEY(REE: 2.0-4.75 mm)

AV 7 ) — FEEM D B R R L 2BICTE L 2 BOSR ORI S200um), B: ESEEE S
VI OHRELEREIC A Lz 2 v 7 ) — b BEEYRIFESS m)2d 5 R EHER(0.3-1.2 m), D:
BXOARKFEOBLIZRLRZav 2 ) — MEREY, C F G D x2REICHHE B BA
KA A E R CTE): 72.3um)

F9o MM (SS1, SS2) Dk BET b

HEEH SS1 SS2
pH [-] 10.240.1 10.120.0
EC [dS/m] 2.540.2 2.640.0
CEC [cmol/kg] 7.1£0.4 7.3+0.3
ESP [%] 53.04+5.7 66.9+1.8
m. KPR B

1 V29— MEREMRO Y XV MBIEIC I 5 v R SENG

T 2) = FEEY R A Y MR OER IR EA & L COLEREEE ST 5 720
12, 1R A & 6 RERI 2 F C 1M 2 & IS RGEIRE I 20 5 S AE4E S (pH. EC. Naj&F. Caijg
) OBALIZOWTEHMIIL 72 (K1~4).

FEi o pHE L, BEAE (B) 3 7TE0fEEZ R L7255 w2 v MR (A, &fEa >
7 ) — FEEFEY (B~D) 33 _THRAE (E) LY EwiEzRL, #1560 pHHEIZH11~12.6
Thotz (1) AV MHE (A) Dby ) — FEEWT, BEIDLCRUDIZTHE
WpHZRL, CEDTORKBET TELHN, BWEE R Lz, F72. BaBREEICHE S 21 kit.
FTRTCOLRFNZTITIF—EMEERLZ (K1),

W, FHELWEOEBCMHEIE, 2> 7)) — MEEEY (C) K= > 27) — MEEY (D) 12 THELR
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BRtgh o BRI RERR S L. Bl 4RI H 12213 —EEE R T L) ISR L (M2),
ZOfh, XY MR (A) 1. BmAE (E) LAEETCH 2oz RL, 27— h
BEFEW) (B) 2216 L) W E (390.6) 2xL7 (K2).

BT, ZNHHEEETICBVW T, HERRICEERHREL DT F M)A L ALY YA
DREIZOWTENEIRE L7z (M8, 4) T MU ABEHEOE(LTIE. BikiAHE (E) 25F
BT RTOBGAMIIC T D IKIERE (1 12~16 ppm) TH Y. LA 2 MUK (A) 295 D &k
FE (#)34~49 ppm) THo7zo T ¥ 27— MEEWTIZ. BOKH, C. DICHTIGRET
Hotr (M3)o I, AT ABEHEICOVWTIR., BRAE (E) 7% b &S E (8670 ppm)
L. I 7)) — MEEEY (B) 25 bW iE (#70-90 ppm) THo7z (M4), LAY MK
B (A) I2owTid, av 7)) — MEZEY B) LD LEWEZR LAY, T EERED
AN AERERERT A2 X TE LD o7 TNHDA, BIZHANT, ¥ 7)) — FNEEY
CEDTIE. BiREOBNEMRTE (M) T2, BHl=EWmE L S, SKEEMUREIZT, (12
TIN5 &) REmsHS N (K4),

By, HEIEEEAE L CHEPHERTE TV IHEAE (BE) Skl T, 3 v 7
) — MNEEY R A Y MIHEATIZ, BOpHZRLTHBY) ., pHBERRZMET L2212
HELWAS, HEERRICER 2 AV T AORRED, HEMCEET L5 F MY AL
FEEICHENT L2200, FCANV YA EREOS W, 307 1) = FEEMCLEDIZOWT
X WEOMEPHIFE SN, T2 INOHUBEHIORBIRIIE D (Lo BE Lz r s, -
B R ARBRCIL 4R MBS 2 6T 2 2 12 L7z,

—o—A: X ¥ MK —e—B: fE1>(0.3-1.2)
---0---C: g3 > (£2.36) --o-D: FEO(£4.75)
—O - E: FiHAB(ER)
14
13
@ o————— -~ o -————-0
12 @ © © &—o—9
11 ——o——0— o— . °
~ 10
E 9
8
7 e—  —0 — B =D — =P —.0
6
5
1 2 5 6

3 -4
123885 [h]

1 AR BA ORI 2P ) pH 2L
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—o—A: T X MK ——B: FE1(0.3-1.2)
--0-C:FEO(£236) --@-D:FEIV(Z4.75)
—o - E: ltHAS(CER)

7

6

5

S

EC [dS/m]
w

¢
¢

3 4
#2B R [h]

2 KM RA OB I ) ECZAL

——A: XY MHME —e—B: FE1(0.3-1.2)
--0-- C: FEQ>(£2.36) --@-D:FEIV(Z4.75)
—O0 - E: BBHASCER)
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—e—A: XAV NEER

--0- C:FEO>(£236)

—O - E: iiFAE(CER)
900

800

—e—B: FEI(0.3-1.2)
-o-D:FEI(L475)

700
g 600
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1

-
-
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<
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1 2 3 4 5 6
#2i8E5E] [h]

M4 BFEEFOFREERICE ) CaliE2b

2 HEFHBESGEIC T 2R

FHEHIEG RA (A~E) OEMZBEEHETORR2 S, Biita® (E) TOMMAR 0.5 wt% & [F
BEOIVYILBERREERDL )12, Zheh, iHEZ. £ 22 MR (A) Tid2.0 wt%.
avy)— NEFEY (B) Tld4.6 wt%., I 27 ) — MEHEW (C) Lar 27— MEEY (D) ©
120.6 wt% & U720 F7z. ilBRE RO E L <. MiFME L O b MEt L7z,

THEEpH TIX. £ A MK (A) Tl ﬁmﬂ% Lt,cznof_i% I IEvupHERL, 27
) — MEEEW 3FE (B, C. D) & bHEHMEL OBELIZIFEDLS T, pHBIENRIIMRTE 2ho
72o BRAE (B) I2BWTIL, préﬁmiﬁ%%ﬁﬁaﬂi%:kﬁff‘%f: (K5). &Iz, THEEC
“C“ﬂi\ R LIZHART, 3 XTOYEA (A~E) TRIEZ ECIRTORR 2R TE 72 (146),

. WREBIIEOSHES P ) v AR, ESPIZBWTH, TRTOEERN (A~E) THif
ﬁt@ifﬁ”;i%%tktﬁxbfﬁ KIEZRAK T 2 MRS A2 EHNTE (7). EC. ESP & B2/
MAB LI LT, EE03EWEEZRLTEY ., FASEOUBMELEDL I LIETERro7
M. T —MNEEYCTIE, ESPHELN.9% &, BiAHE (E) TOMTI% L ILET L L5
WHDD, B BEEERL (M8), $72. G TIEOESPHETIX, £ ¥ MK (A).
ary)— BT (D) Tk, M11~12% Dz & ), REBEETH L 15%B L TOEEZRL 72

(48)o Tz a7V —MEFEWCDH, a7 ) — MEEFEY (D) L) SUBRMRZMHRET
722 L b . NRED T TG BRI 2 ERR T & 7.

DiEXY . av )= ETEY., X2 MEhERICBW T, BilitaHE & D k@ bzt siy
LIGETH A pH TIRBIENEZHET LI LIZTE LD o725 ECKRUESPTlE, HigEtr s
BREMRTHIENTE, IV TLABERENSZ VI Y 7 ) — FERY T, & 5I/MNMIZRO)
D5 ERESIEWZ Eb o7,
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3 FAEUULE T o i i B OV SR AR PR

T IE2fE (SS1. SS2) (F£2) ITBWT., Wiha®E (B). 3 v 27— NEEY (F), a7
) — NEEFEW (G) %, SS 112, 0.33 wt%. 0.67 wt%. SS 212, 1.0 wt%. 2.0 wt% i/ L 728
B TIEOLFMEZ R L 72,

FPUEBOTIEPH T, BMAFTIE. SS 1. SS 2+ b2, fEHEsmictiv, pHIKT
OEMDHER Z N7z (49)s SS 212B VT, 2.0 wt% i HEIZIE, H80F TET I 51Tk
BRIRAMRTHIENTES (M9 LAL, T2 — MNEEWF, GE b, BHELE
LT, HToOpH FASHEES L, HAEBINIES) . BEERENTHERT LI LTS
otz (M9),

K2, BCIZBWTIE, BMAEE, 3> 27— MEEMF. G b2, MHEL &L T,
RS KR ECIK T 2R T 5 2 &5 CT& 72 (K10)e T2, T2 — MEEWIZBW
T, AR . ECKT O AR S v, BA BN & L L CO MEEF T
BFLTWwaZEbERETEZ (K10),

ZLT. ESPTIX, ECHKE. BMABE, 20270 — MEEYF, GE b2, HEL 21t
LT, WHICRE D) RIEZR ESPIR T #5522 3T &7z (M11). 72720, BiAE T,
SS 1 TD0.33 wt% fEH AT RTI5% U T ETYURTE LD, v 7)) — MNEFEDTIE, QB
HIFIZBIFT 5SS 1 TD0.67 wt% HiHEDAME, 156% & ) bWWEZ/RLTB Y. K- )
T LB BMIEDSH5TlE o 72 2 EAURENTIZ,

m0.33wt% 0.67wt% m1.0wt% m2.0wt%
11

10.5

pH [-]

AL Eomam ©

9 mIEEHTETORRAREH & O pH AL



(%)

EC [dS/m]
: [38)

—

m0.33wt% 1 0.67wt% m1.0wt% m2.0wt%

R L Fomam T ©

10 EififE g co BAMA#ZO EC 21t

m0.33wt% ©0.67wt% m1.0wt% m2.0wt%

AL Eomam T ©

11 iR T o BRAEH % 0 ESPZAL
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W2, LBEAOPFEIZB VT, 3AME. 6 AMBEOILEYE (pH. EC. ESP) #&FHiliL 720
pHIZBWTIE, BWAE TlE. KT L2 pHMEICEENIMER S N/228, KT L-pHA RS
7o (M12)e 227 ) — NEFEY T, BHEL L ILEL T, S0l IRWELSE S, BEEO
MR S N o 7205, pHEIEOESHEFIZL D ASNE Z LD 72, RIZEC
TlE. IRTCOUBHNIBNC, KT LZECEMRT 2 L0 i oniz (1M13). 2L
T, ESP T, 9 XTOLEAHITI1.0 wt% i/ D 38 H T < 7 A MEMAE S LA, sk
TiE, FRAEICBWTIE, 15U TORRS#HESINATBY, 3227 1) — MEFEWTL15%
INIEEWETH LD, ZL0HEHIZH LD ODOMFEEND &5 EABE SN (014),

m Ow(1.0Wt%) OW(2.0Wt%) m 3w(1.0Wt%)
m 3w(2.0wi%) 6wW(1.0Wt%) = 6W(2.0Wt%)
11
10.5
9.5
e 9
(=¥
8.5
8
7.5
7
ferRfE L Fowmam T ¢
12 SR T o U R A A 72 O pH O LRl
= Ow(1.0Wt%) OW(2.0Wt%) m 3w(1.0wt%)
,  mIW20w%) 6w(1.0wt%) " 6W(2.0Wt%)
2.5

EC [dS/m]
— : 38}

g
W

o

T
MEFREE L

13 =i

i

B wpm T G

F 115 C O BFHG 1% 0 EC O 4k 2R
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= Ow(1.0wt%) OW(2.0Wt%) = 3w(1.0Wt%)
m 3w(2.0W%) 6w(1.0Wt%) = 6W(2.0Wt%)

7 EEXL:

E E G
AL B

14 S g co BAGEH £ 0 ESP Ok 45

4 BRSO IT B BRI

RE Y RIS 2 W EOIIE & % 2 FKEICOWTEHI L 720 TEEEEICB W TEC
CESPICCRIFAGEERPEONI-a 7)) — FEEW EFEEO DL DT, S 5ITHZEDEN
EWETT Ao, 3y ) — FEEY (F) CRifE: 0.2~0.6 mm) & 2> 7)) — MNEEY (G) Chi
££:2.0~4.75 mm) ZPMAOFE (B) LIl L 7z, WETEPCd, REEF M) 7 AR RERKEF b
U A LIAMZ Y, B o 0 A PR EOZEMEF MU T AWEREL, FNOH, HUpHEE &
L., Witk T o & I X 5 TEWIENEIL T 5 (Suarez et al., 1984; Gupta and
Abrol, 1990) . it > T, R ED (Bafl) BARMEE, HEWHEEOUED R LR T L7720 0EE
GIETH D, S HIALFEEORERER A L 22+ &, pH, EC. CECIXIZIZRS%TH 5 A%,
YRR DS WSSRME T ) 7 AR 67% D 1IE (SS2) THiIME% 0.5 wt% & 1.0 wt% T
MeE L 725 R 2w (M15),

FIEHEC 1, BIRE KRR, #$96.6 X10° cm/s DIER /R L7z (X15). SrBAIREM#ZIZIE,
YRAFNF Tl SRR EHE ORI A L, 1.0 wt% i 2138 1.2 X107 cm/s
Thorz (H15)e Tz, LEFGTIE, MMIEOF LV 0.5 wt% iR @it BaE %
MBI HZENTE, H9.0x 10 em/sDMEE R L7 (K15), BitAE (E) Tid. 0.5 wt%.
1.0 wt% & D12, #1.7~2.0x10° ecm/s & b ) —HiEV A — & — CTOURFHEIHEON TN D
ZEMS, arr )= MEERTE. BRABLVIEELIO0, RiEHEE LI 5 L KIER
YUHNREEERTETBY ., BFEOMEMET 235720103052 BMEEZRLTWD, F72
0.5 wt% il Tid. KRETOHH, EAREYGE CIRRBIF BRSSO (K15),
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1.0E-04
o e
_ 1.0E-05 a -
E
S, g
% 1]
& 1.0E-06
%
)
% OE: REATB(CER)
1.0E-07 ! F: £ 3>(0.2-0.6)
®G: FE 1> (2.0-4.75)
1.0E-08
0 0.5 1

TR E [wt%)

15 ArfERl a7 ) — MEEEEY. AT E RN IC X 2 BAEK R

IV. &5

FEOIEETIEURICB T3 7)) — MEFEWR A ¥ M ROGRIE % T3k
T O L3y B 2> & FFAI L 7245 5%, BB B 5 EC RO ESPIK T 2 i34 2 L ST &
Too 72720 Y2 ) — MEEWTIEpHIIRERI EFREED L LMo/ DD, X v Mgk
KTIE, pHEADPHRIN/220, METIEZI Y7 ) - FREEYOFPEL TWDEI EPTRE
Nize 72720, pHBIER RIS N o220, EBRICEEFE L GEHT 256121,
pPHBEMREE AT AUBRK L OHOLERL RIB SN, F-mEHAIIENOYLRFOLR
SR AL TRRET L2 R, M X 2 B3R 2T 52 LT &, pH. EC,
ESP & 123 M. 6% D (ZITWRMICEZDORRAI MRS NE 2 LRI N, £
7ear ) — MEEEWRIAC L 2 EKMER R X A HEMEEOG R IR I NI LS, L
SR W EmEIC B CBRRAE IS ERRIIS L 00, WEAE L TCORMMEELRTH
EIESNTz0 TREOENZ L ZUBEEOEVORENZZ LS, EROLEFBRTIX
FLRE T 5 EE b R S N7z,

o

AR CREH L 22 ZE R O AL, BB R T U7 Kt > 4 =it 7 a7 b, JSPS
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