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FEE . O T 0 A S K RS A A W W RR B Cr A Cu B9 HLAD LA R B4 I 4 &, e Bk A +
DL ST T 15 Rl AR 40 A % L3 Cr Rl Cu WRAFE I 25 Mo K R 4% 38 0 e e AR 8 Cr 1 Cu B9S2
2R 15 Ahl Ak ) 4 A T 3 pH Tt 0.25~1.04, - 3B B A2 B B N 2.65% ~50.96% ,
B LT A RGN 0.22%~17.20% » H 4] A8 s Cr & HEREAR 35.21 %6 ~55.63 %6 s BRA A K+ B0 4+ X834
A i - T SRS W b, HAb A 9 I TR RAS Cr T AR Ak I T SRS AR Cr ¥ T AR
1k T 2SS Cu 7 B IRAK 6.66 %0 ~33.42%0 ; T IE AT IR A FIA] A AL Cu oI A fk; £ AR S Cu sl
0.32% ~5.04% , Ho Bl Ak 5] 3 A 47 K+ B4k R 1+ 3938 A0 K + 54k 4+ 3938 3 A R E N+
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TR T 4.59%~49.41%,39.84%~76.87%,7.14 % ~31.60% ,17.32% ~67.10 % , /K FEH & FE AT L
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Abstract; In order to screen out the passivator combination of organic and inorganic materials, which could
effectively inhibit the absorption and accumulation of chromium (Cr) and copper (Cu) in various parts of
rice, a pot experiment in paddy soil was conducted to study the effects of 15 combinations of passivators on
occurrence forms of Cr and Cu in soil and absorption and accumulation of Cr and Cu in rice. The results
showed that combined application of 15 kinds of passivators increased the soil pH, soil cation exchange
capacity (CEC) and soil organic matter by 0.25~1.04, 2.65% ~50.96% and 0.22% ~17.20% , respectively,
and reduced the exchangeable Cr content by 35.21% ~55.63%. Except for the combination of quicklime (I.) +
passivator 4 (D4) + chicken manure (M) which could significantly increase the soil reducible Cr, other com-
binations had no significant effect on soil reducible Cr. After application of passivator, soil oxidizable Cr and
residual Cr had no significant change, content of exchangeable Cu decreased by 6.66~33.42% in the soil. soil
reduciblu Cu and Oxidizable Cu had nosigificant change . The combination of 15 kinds of passivators
increased the soil residual Cu content by 0.32% ~5.04%, and the combinations of D3, L+D1-+M and L+
D4-+M could significantly increase the content of soil residual fraction. Root system showed the highest en-
richment capacity for Cr and Cu. After application of passivator, the contents of Cr in rice roots, straw, rice
husk and brown rice decreased by 4.59% ~49.41%, 39.84% ~76.87%, 7.14% ~36.10% and 17.32 ~

67.10% , respectively. After application of passivator, the contents of Cu in rice roots, straw, rice husk and
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brown rice decreased by 10.57% ~48.41%, 7.99% ~52.53%, 21.12% ~45.11% and 14.39% ~66.92%,

respectively. The combinations of 15 kinds of passivator could reduce the content of Cr and Cu in brown rice,

and the combination of L-+D2-+M was the best.
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1.1 kR

A R VR T N A8 SO R M DX IR 4 N
(106°36'25"E,27°34"47"N) , W0 U A KAL) & & ifi
B 1) B HE 2K B A TE B U 7 K RS 1, AR )
e RS B ARG AT H AR AT A AR R R
AT 2 em RS, A FAFRRE, W1 kg 15
S . Al 4 pH S 645, A HLIE (OM) & &
4 60.25g/kg, P B F 22 5 (CEC) iy 12.66 cmol/
kg, & Cr LA Cu 7 8 430928 238.834,62.470 mg/
kg, AT 2242 AT SRS 0] EAL A K AR E A Cr Al Cu
SRR 0.156,0.395,4.467,233.816 mg/kg
3.106,2.862,2.991,53.511 mg/kg.,

P KR i B B AL 7257, i AR 4R R
MARFHIT A HER 1A S AEIRE R4k 72574
TC T B, Al Y 22 A8 K A . RS 106.2 cm, B 24.8
em, BRI 130.3 ki, £550%K 78.2% .,

P R G L TR B R R L 0 3 B A L B
REAT ST HE IR A A K GEZ E R
AR AR TGRINE SR EARD itk 207
RRARAFFA T VEAL T 3 G g 28 85 18 A S R R R
FeA PR & Al AL 4 G Rg I B A BR A D .
BEAE R FEA R IR 1,

®1 SHEFNERER

Cr/ Cu/

AL F UK S pH

(mg kg ') (mg+kg ")

PLES N-+P,0; +K,0=6% s HHLIFE=45% 7.80 17.38 87.81
K Ca0 12.73 3.37 26.17
B 1 A =45 Y W BB R E AT RUR 4 11.30 6.40 2.84
BiAbH 2 Ca0=20%;Si0, 4% 3K,0 4% MgO 5% 3S 2% s /K 4> (B 5 KO8 % s A HLEK 8% 11.32 15.43 16.72
ML 3 CaO 24% ;S10, 3% ; K43 CliE B KO8 %6 s A HLAk 8% 12.59 20.16 22.67
BifEF] 4 CaO 30%;5Si0, 35% s MgO 5% s Fe(OH), 3% s /K (WFES KD 5 % s HHLEK 8% 9.01 23.67 25.25
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B3 1(DD Ak 2(D2) VEifEF] 3(D3) 4l k7] 4
(D4) A K+ 12 (L+ M) A K+ 4k 1L
+DD A KA 2(L+D2) A K+ Bl A5
3(L+D3) A A K+ Eifk 5] 4 (L+D4) A A K+ 4l
) 13836 (L+ D1+ M) A A K B 2+ 39
F(L+D2+M) A A K4 3+ 383 (L+D3+
M) A K AT 4+ 382 (L+D4+M),3 IR E
52 Bl Ak R e FH A LR 3
®2 BEAREHFE

* BAEA AR/ W/ Bk /
& (g kg " (g kg™ (gekg™M
CK 0 0 0
L 2.82 0 0
M 0 2.82 0
—7C D1 0 0 0.22
D2 0 0 1.78
D3 0 0 2.14
D4 0 0 2.82
L+M 2.82 2.82 0
L+D1 2.82 0 0.22
—iE4A  LtD2 2.82 0 1.78
L+D3 2.82 0 2.14
L+Dt 2.82 0 2.82
L+DI+M 2.82 2.82 0.22
e LAD2EM 2.82 2.82 1.78
ST M 2.82 2.82 2.14
L+Di+M 2.82 2.82 2.82

T 409 o 4% 5 0 Rt T < 2017 4E 5 A 23 H LB
Tk 2 em i R EBEFERST . SR EAR 20 cm.,
5 22 cm @R RS R, B+ 5 ke, 3k 48
%o IR TR L 0 2Rl AL ) L AR Y 2 TR
iR FE 1 g ad BEIRES 0.74 g S ALHR 0.93 g 1%
JIE AR 7 K A R 5 7 K RS 2 AR ) A A
MiRZE 1 g RAL IR “VIP+n"H R 5 %
CHE IS T 4 )8 SAUK AR dh A (Variety) | 203 5 H
B (Trrigation) B3 |t I A= A K817 L5802 & (pHD ,
[F) ) 76 b 5 filt 1 C & 4 3 B Ak R CR LI (¢ +
n”)) ARG BER I (BRIEA 1A H) %
3 — R

KFER IR S KB, 2017 4E 5 A 31 H. B K
TR THR b, B 40 2 BROK AR A2 3 300 1) 8 5
KARZS S IKJZ 3~4 em,2017 4F 10 A 6 H W EI KA,
SAEFH N 129 K.
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Jo AR 270 49 IR R RS FF RS 7 FURE K AR R AN
Tl FE AR 5 AN 5 500 L 0 00 R LS 8 RS 5 TR DK R
FH 3 BB A B Ry AR L 5 0.425 mm JE TR B I 43 )
P NEEAE 4 CIRAT,
14 ESEEERVBITERZE

Wt A Y s 4 &R # (Bioconcentration Factor,
BCE) R E &K T R, BER
BRAFBRATESBESESLEPESESEN
Fo Al P kKRN H i B E B AE T .
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AL Cr.Cu i HNO, — H, O, W, 5% F o g%
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AHLET. i 15 BN FEEEA R A 5 pH T
0.25~1.04, % M G40, HAbH 51 15 pH 5 CK
Z B E e B3 25 5, Hoh M A T3 pH SRR,
6.84,L+D4+MUH A 4% pH &, 558 T 7.63. A
) Bk 79 £ 4 + 3 CEC #2755 2.65% ~50.96 % , B&
L.M.D1.D2.D3.L+D2 £ 44b, Hofb 40 & i 4 3
CECH CKZH# R EZER., HP. MAEGH
11 CEC AL, L+D2+M 44 i+ 48 CEC 555 ;
Jit B 15 FREE AL A 0 A HLE T 0.22 % ~
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3 ARSAUFAENBHTIBEERELERERE Cr RE Cu &N
CEC/ & Cr/ B Cu/
AL 4 A pH B OM/(g+ kg " _ _

(cmol « kg™ ") (mg * kg ") (mg* kg™ »)
CK 6.594008d 13.584+2.75¢ 60.18+1.66a 240.38940.955a 61.492+1.105abc
L 7.43+0.29abc 17.50£0.99abc 62.7844.20a 237.13441.457a 62.593+0.979ab
M 6.84+0.11d 13.94=+1.20c¢ 63.95+5.15a 235.08745.412a 60.967+0.477abc
D1 7.20+£0.16¢ 15.5141.98bc 63.42+4.89a 238.17442.538a 60.871+0.425abc

D2 7.31£0.27abc 16.36 =2.04abc 60.4143.03a 238.963+1.125a 60.168+0.466¢
D3 7.2940.29abc 17.3540.81abc 60.32+8.67a 240.81241.443a 62.365+1.147ab
D4 7.45+0.06abc 18.994+3.32ab 62.28+6.17a 235.53842.068a 60.680+1.316bc
L+M 7.22+0.23bc 20.28+1.32a 67.41+6.48a 236.303+1.402a 60.481+1.518bc
L+D1 7.5540.10abc 19.53+1.02ab 63.86+7.50a 240.15145.983a 61.056+0.559abc
L+D2 7.4540.38abc 17.6043.24abc 64.22+4.22a 241.0114+4.992a 61.566+0.882abc
L+D3 7.5540.34abc 19.4942.99ab 61.18+9.06a 236.970+3.864a 61.523+0.923abc
L+D4 7.54=+0.13abc 18.86+2.19ab 60.3149.58a 239.26244.882a 62.073+0.401abc

L+DI+M 7.48+0.11abc 19.31+2.80ab 67.6149.04a 239.37740.550a 63.011£0.520a
L+D2+M 7.61£0.22ab 20.50+3.49a 69.94+11.40a 239.72344.141a 61.284+2.337abc
L+D3+M 7.58£0.08abc 19.50£0.99ab 70.5348.28a 237.79543.228a 62.020+1.585abc
L+D4+M 7.6340.12a 19.94=+1.42a 67.54411.39a 240.08340.627a 62.411+0.819ab

TE < 3% PBUHE S - 25 B AR 0 22 5 1) 8 OB 5 AR TR /N 7 R 3 7% Ak B ] 22 e

22 ABRENFIAEGITATEL Cr.Cu KB
HH 2% 4 AT AL it ] 15 bl A6 50 2 & 2400 BT
SCHAS Cr FE7E 835 1 25 5 4l Ak 700 40 4 it A 4 3
Al sg 2 Cr FEAIK 35.21% ~55.63 %, Hod alifk 5] L
e RO B BEAR b T 52 46 38 Cr, L+ D2+ M fie /)
W JE R AIG 30 P T 38 e S Crs R4 AT SRS Cr 340
1.41%~10.70% , L-+D4 -+ M & K i BE 18 i + 358 v n] 38
JAS Cr, D4 S/ BE 3 -3 vl ik 52 Cr, B L+

WFE(p<<0.05), FH.
D4-+M Fb, HoAthlifk 70 20 5 % 338 SR 25 Cr L%
SN T A A Cr B4R 0.09%6~9.69 % , Hirhdlifk
) L+D4 A1 L+ D4+ M $5 KM B2 AR g bl S A
Cr, L+DI1+M e/ Mg BEREAR - 48 Cr nT &40 2, it 1 i
PRI -4 Cr ] S AL 25 TC o 3 5 W 5 it ) i £k 700 5+
Bt Cr LR F .0 D3, L+D2.L+D4+M AJ
i - 5% A Cr 4 Hm o. 07V~o 35% . BifLFIA G it
LR AT 284S Cr i,

R4 FRGAFAAEXNERIETRES Cr 0 B4 :mg/kg
BAL A A "] Az s Cr i s Cr AL Cr B4 Cr

CK 0.14240.006a 0.355+0.030a 4.42740.131a 235.4664-0.898a

L 0.06340.008h 0.37840.019ab 4.35140.324a 232.341%+.171a

M 0.090£0.002bc 0.372240.009ab 4.26240.188a 230.36345.512a

D1 0.08540.004cd 0.374+0.017ab 4.338+0.255a 233.37742.803a

D2 0.08440.001de 0.38440.012ab 4.33840.056a 234,107+1.127a

D3 0.07840.001ef 0.381£0.015ab 4.35440.253a 235.99941.410a

D4 0.08540.002cd 0.360+0.011ab 4.124+0.712a 230.96942.159a
L+M 0.08440.002de 0.371£0.016ab 4.26440.110a 231.5854-1.518a
L+D1 0.090£0.002bc 0.380£0.031ab 4.35840.138a 235.32446.028a
L+D2 0.08340.003de 0.371£0.023ab 4.26340.313a 236.2941-4.682a
L+D3 0.08440.003de 0.372£0.018ab 4.03540.103a 232.47943.785a
L+D4 0.07640.003{g 0.364=£0.023ab 3.998+£0.420a 234.82445.260a
L+D1+M 0.07840.002¢f 0.383£0.020ab 4.42340.331a 234.4924-0.392a
L+D2+M 0.092=0.003b 0.3714-0.020ab 4.158+0.322a 235.10243.922a
L+D3+M 0.07340.003{g 0.3782£0.028ab 4.13340.008a 233.21143.195a
L+D4+M 0.07240.001g 0.393£0.014b 3.998+0.122a 235.62040.531a

M 5 Al N, 15 Ff Bl 4k 0] 20 5 0 3 n] 52 4 3
Cu [EAK 6.66 % ~33.42% , o #lifb %) L+D2 &% K
e B A 3 T A2 2 Cus L J5e /)N B R AR £ 3 m
LA Cu, AL LoL+DI1-+M &b, it H Al 4

e LR 23S Cu AE R FE S LR
JRAS Cutlifn 2.41% ~12.11% {2 T B E A5 4k, Hh
D4 55 KM B30 + AT SR A Cu, L+ D2 /)M i BE
B+ R R A Cus it FHBE AL ) 5 1338 mT A S
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Cu G Z A8 4k 3 AR 4 Cu 380 0.32%6 ~5.04% ,
L+D1 -+ MEEAb 5] f KR 38 in 1 358 i S Cu. D2 fe/h
IR RER A+ AR A S Cu 8. D3. L+D1+M.L+

D4+ M FEAL T 2H & BE & 10 e skt A . Blie R
G0 ] 32 B e AT S e 2 Cu & i, i 0 4 B
Cu HoAts 3 ML IL-F B A R0

x5 FAEAHUFNAEGNERKITEREES Cu Hf . mg/kg
BT A Al 2243 Cu AlE 535 Cu AL Cu FRiES Cu
CK 3.04940.200a 2.61040.046a 2.80740.027abc 52.125+0.110c¢
L 2.84640.550ab 2.855+0.015a 2.764+0.280abc 54.127=+1.786abc
M 2.24340.142¢ 2.856+£0.011a 2.51740.081bc 53.351£0.664abc
D1 2.319+0.348bc 2.9094-0.080a 3.0924+0.751a 52.551+0.041bc
D2 2.42740.289bc 2.785+0.166a 2.665+0.236abc 52.291£0.714c
D3 2.223+0.117c¢ 2.82140.073a 2.81140.252abc 54.510+1.037ab
D4 2.309+0.124bc 2.926+0.176a 2.678+0.170abc 52.768+1.179abc
L+M 2.23840.166¢ 2.85040.015a 2.43240.026¢ 52.960+1.632abc
L+D1 2.186+0.232¢ 2.69940.137a 2.96740.053abc 53.204+0.304abc
L+D2 2.03040.079¢ 2.673+£0.321a 2.708+0.132abc 54.155240.588abc
L+D3 2.30040.214bc 2.65940.304a 2.704%0.279abc 53.861+0.251abc
L+D4 2.221£0.099c¢ 2.80640.047a 3.00640.455ab 54.039+0.588abc
L+DI+M 2.5544-0.532abc 2.686+0.255a 3.016+0.294ab 54.7547+0.657a
L+D2+M 2.273+0.192bc 2.74740.243a 2.779+0.140abc 53.485+2.378abc
L+D3+M 2.32540.609bc 2.706+£0.164a 2.990+0.143ab 53.999+1.195abc
L+D4i+M 2.334+0.227bc 2.778+0.147a 2.810+0.186abc 54.488+0.704ab

2.3 AEHUFEESHKBEIBLL Cr.Cu =M

i1 6 R il FHAS [a) S A R X REAE — e R 1
FEMOK A& B0, Cr W& i, il AL R AR & Cr
T REAG 4.59%0~49.41% , Horp D3 B4k 51 B BEAL L
FREEGF M BT ROR B 22, BREEAR R M Sk, FoAth 14
vt A7) 24 B 2 PR AROK R AR R Cr 19 & & s K AR S
FF Cr SR 39.84% ~76.87%, Hoh L+D2+M

R34 B 25 PR AR K RS A1 Cr 7 & 5 B0 1k 770 5B 18 75
F& Cr R FRAK 7.14 % ~31.60% , Hh L+M Hifb
AR R B 0 L+ DA Bl AL 7 8 SR 4 2%, ML DA,
L+DI.L+D2.L+D4,L+Dl+ M,L+ D2+ M,
L+D3+ ML 4 G XF AR AE 52 1 Cr & 5 EH
AN s Bl R R 20 A bt A T RS R Cr % i R AR
17.32% ~67.10% , Hid L+D2+M i1k 31 i [ A% 2%

Bl A ) 1) R AR RICR 5 47, D3 Bl Ak ) S8R A 2% L it ST

KB, D2 BRI ROR 22

6 AEHUFNAEGNABAKBENA Cr RENTI Hf7 . mg/kg
B A Ui T A1 izl K
CK 8.460+0.160a 2.46040.312a 1.541£0.055a 0.9184+0.062a
L 6.155+0.484bc 1.40240.190bc 1.27540.118bcde 0.332+0.037¢g
M 8.072+0.283a 1.440+0.101b 1.3000.098abcde 0.46340.042f
D1 6.00840.147bcd 1.1164+0.100cde 1.13340.047cde 0.342+0.027¢g
D2 6.05740.670bc 0.74040.0461g 1.21040.304bcde 0.759+0.031b
D3 4,280+0.324¢g 1.48040.127b 1.096£0.109de 0.51540.138ef
D4 4.590+0.100fg 1.19140.180bcd 1.350+0.120abcd 0.63240.052cd
L+M 6.26540.400fb 0.75440.0521fg 1.054+0.177¢ 0.51840.078f
L+D1 6.48940.299b 0.97140.154def 1.40640.095ab 0.51140.026ef
L+D2 5.54840.204cde 0.881+0.060ef 1.307240.041abcde 0.52740.049def
L+D3 5.27940.375¢ 1.44540.037b 1.076 20.060e 0.605+0.059cde
L+D4 5.3524-0.584e 1.29740.410bc 1.43140.209ab 0.535+0.019def
L+D1+M 5.5744-0.158cde 0.965+0.124def 1.2934-0.079abcde 0.47040.089f
L+D2+M 5.39740.247de 0.56940.051g 1.40140.169ab 0.302+0.036¢g
L+D3+M 4.64410.3691g 1.20040.062bcd 1.38740.105abc 0.656+0.042c
L+D4+M 5.12440.007ef 0.67840.0821fg 1.191£0.083bcde 0.3214+0.032¢g

FHEE 7 AT, it R R Bl Ak 7 X R e — 2 R
KRR Cu W& B, A 15 et 7 4 &
AR Cu % 10.57% ~48.41% , Hi L+

D3+ M il 1 75 B B AR ROR 82 8 L+ D14 A 7] 2%CR:
B2 shit 0 15 RREEAL IR Al fEAS AT Cu &5 REFEAR 7.99 00~
525300, Herp L+ DA+ M BliAE 5] 1 B AR BOCR B4 L i
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KRR R

%33 &

PEFIROR B 225 0 15 APl R RS 72 Co i FE KK Cu SR AR 143990 ~66.9200 . M BIAL R OR #2

1% 21.12% ~45.11% , Hip L+D3+M flifb 570 B9 A%k
SR L AR RO 32 22 5 it FH 15 A elifk 75 41 & T i

2%, LAD2+M FASCREL  SEALFI 4 A FEARARE K Cu
R RSCRER M =Jt> "> —Jt,

®7 AAHUFAENEHABESHML Cu EENFIE Hif7 .mg/kg
BRI A A R F&#F ot g K
CK 10.830+0.172a 6.14740.405a 6.93240.304a 2.35540.370a
L 8.725+0.088de 5.656+0.517b 5.468+0.463b 1.76040.081bc
M 9.004+0.192bcd 5.58540.071b 5.2694-0.092bc 2.0164+0.109b
D1 8.263+0.498e 4,595+0.238cd 4,4707+0.499cdefg 1.46640.170cdef
D2 9.503+0.293bc 4.549+0.311cd 3.943+0.5311g 1.70540.288¢
D3 6.80740.180f 5.02240.091c¢ 5.03340.656bcd 1.47240.090cde
D4 6.940+0.405f 3.913+0.410ef 4,396 +0.535defg 1.58240.164d
L+M 9.44240.269bc 4,19440.146de 4.755+0.803bcdef 1.333£0.061defg
L+D1 9.68540.465b 4,62340.106cd 4.616+0.501bcdefg 1.321£0.167defg
L+D2 8.857+0.611cde 4.47740.343d 5.43640.586b 0.99440.100hi
L+D3 8.23940.295¢ 4,13040.237de 4.104+0.202efg 1.126£0.127gh
L+Di 6.43940.306fg 1.23140.020de 4.5534-0.258cdefg 1.299+0.213defgh
L+DI+M 6.081+0.612gh 4.50940.185d 4.938+0.407bcde 1.151£0.164fgh
L+D2+M 5.742+0.617gh 3.646+0.3211 4,520+0.165cdefg 0.779+0.033i
L+D3+M 5.587+0.366h 4,225+0.246de 3.805+0.176¢g 1.119+0.116gh
L+D4+M 5.99040.302gh 2.9184+0.212¢ 4.793+0.192bcdef 1.227+0.094efgh

24 AEHUFAEXKBEEEBLA Cr.Cu ZEBEN

A |

A P 1 AT e P A [ A R Y A — e R B
M K A5 45 F0 62 Cr e Cu MR SRR B, 15 Fhélifb 4l
BAMER R Cr & £ REEIK 2.86 %0 ~48.57 %, H
Cr 5ERBHN 0.018~0.034, M & & & & K. D3
/N RS AT Cr & 4R REEAK 40.00% ~80.00%0, H Cr
wAERBGER N 0.002~0.006,D3. L .M, L+D3 &
B RBER K LED2+M s/ i RE e Cr & 5 R 5%
fik 0~33.33%6 . H: Cr & 5 & B0 [l 2 0.004 ~0.006,
M.D4.L+DI1.L+D4, L+D3+M &4 &5 K, L
+ M F/hs R K Cr & % R 8RR 25,0000~
75.00% , HoE 4E REGE R Y 0.001~0.003,D2 &%
ZHHEA.L.DI.L+D2+M.L+D4+M H/h, 15
Tl Ak 70 240 & T AR Cu B 4 R B £ 9.66 %0~
48.86% . How 8 R B 0.090~0.159,L+D1 &
LR K . L+HD3+M &/ R Co &% R
FEAIK 8.00%6 ~53.00% » H & 4 REGEH 2 0.047 ~
0.092, M & 4 Z ¥ K L+D4+M fie /s i fg 5% Cu
BRI 22.12% ~46.02 % , Hiw 4 R 5
0.061~0.088, L+D2 &£ & &K, L+D3+M &
AN fERE K Cu B4R RBRAK 13.16 %6 ~65.79 % , s
£ ZBGEE N 0.013~0.033, M HHEREZE &KL, L+
D2+M H/h,
25 TEHBALZHES Cr.Cu 5KBEE AL Cr.Cu

SEMHEXREY

R — R IE R AR AS Cr, Cu 5K FE &7

fir Cr.Cu M KR o3 B HEAT A R BT . 45
WKW, L LA Cr SRR Cr 2RI
FHRER (R ), R Ac s Cr i 5 R Cr
FECr bk Cr 2B 2B EFMHLLR (p<
0.0D), 5fF7¢ Cr &t i FH MK R (p<<0.05), T
A AR Cu HKREA A Cu R EIEMER R E
8) s HHEN AZ A Cu HAEFF Cu Fi7E Cu ik ) 1 5 A1
KRR (Pp<0.05), 5 HHEA LA Cu 5 REK Z 8] 2 4%
BEMIELR (p<L0.01), HIEAZZHAE Cu HREA T Cu
BIEMEER, XRPARLLE KRS FBA Cr.Cu &
A £ Cr.Cu W] 342 & 8 2 (8] 7 76 4 56
PE BRI S, IR A # A Cr Mg Cu & it
AR, RS K Cr,Cu 7 I

F 8 LW A Cr.Cu SKBEHMAAH Cr.Cu EEMHEXME

IS4 A Cr A AZ e Cu
WRE T Cr/Cu 0.656" " 0.231
FE#F s Cr/Cu 0.581"" 0.343"
Fi5eh Cr/Cu 0.354" 0.351"
F& K Cr/Cu 0.580" " 0.488" "

o x FIR p<0.01; x FIR p<<0.05,
3 W

JEFH 15 FhEE Ak R 41 A A X RE B 4R S 1
pH . 7 [A] g 5 3 hn 3% CEC #1 OM., I H & 2 K&K
TN A A Cr 1 Cu (35 8 MoK G430 Cr fl
Cufyfra, ARKEHMETA GRS EER
R A3 MO Fe(OH) , 25 48 Sk 5V 91 i , F4n



55 3 /N T AN R B R 2H G 0T R A A A 25 B A KA v B R A 52 355

iR A A K. Ca, Mg, Fe,Si % ICE , X 264 it PSS AU T 2 W E LR 78 . m
A3 pH T . B FW L — Bk SRR GBS ESBEMN A
SESAE T HHE pH TS AT LA 8 CECL, AR F WS R R A IR i R 1 1 RE 3 0+ X 4 R
TR BB AR R v R RIE AR O, WA BB RE Ty . ARG 2R AE - R U B R
WFoE T 2B it o R RS 45 CEC 34 m 22.1% ~ B T v AR R AL R BB AIR R 4 R A R R T
60.4 %0, X 5 ABFFEAE AR . A< 32050 it B0 1k 77 21 F M 08 38 2 TR T8 — 2R 5 AR R 45
A Ja OM #8400, J2& B ok jits F 0 B8 A6 700 44 8B LA D1 AL, R BCR i 2L iUk M E & BB S
Z A FHAd AR Y B A — A PR BRI A Gy R T A AT SRS AT AL A R A A AR A
G ZEREEFIF AR MR E T OM & &4 PR RN DR 28 FOE 28 4 A RS OB A RGE
[l 2 it A e 38 OM 3G in i B A 8] A S 1R . otk A AT R A Hop o] 38 3 25 f 5 o A 9 W
M43 pH FhE A, 13T Cu Cr BB R G 1R KA WA RS A R AR SRS R
HEEBASY . Cu(OH) ™ .Cr(OH) ™ %, B34k FESYAEY WML A il B 5 58T =2
YR RAE 22 e A Cu Cr MR R FH A VR AL 403 Cr W WK, B} L+ D4+ 32824 & - ] 8
WEEA FRIESHAL, NE/NE & B L EP R JRAs Cr W Hm ok, HAh 4 &% £ 5T 8 5 Cr &
AR RGE R SR T A Cu Cr & i PR, T E R IR A AR AR A S Cr s
T AR Ca B+ 5 HES I Cu B FRAR A A Ak it FH Al Ak ) s 3T 2 S Cu & & 1%
mm A AUE i — sk A K Bl R Cu Y E I AT A J 25 A T AR AR A Cu To W i A8 fh, 12 45
FH o DA R I R 4 %o 76 4 T 1 i e RS 5 — FRIEZS Cu S 380N 0.32%~5.04 % . Ui Wit FH 4t 1L
T B AR 0] B A G 2 X FE b B — e B A DL, MG L E 4 B IE S KA SR, AT 38 #2451 B 2 TG T
A LT B A J 7 A B TC A6 A 5 e A 1) 2% v T M TE AT A A RO AR
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%33 &

Jr PR [ gl A 7 2 A 5 Ve LB 6], = Jodlifb
v BA 2R B R 0 S AR A R AR B R AR 1 0
A Cu, M0 R AR Cu ImK AR & £,
FHOKFES AW B Cu & AW, it H
15 i Ak 75 24 BEAS [ 2 B B AIURE Ok Cr & &, (HRE
K Cr i AREIM =0 > — o0 > —Jn iR, Bk
FRTEERE MR, &4 250 TIH5HEY
MR Cd G, & 8RB, W e
Jykam e BT RIS R AR T K R 4%
;. Cr Al Cu &4 REC KR h &AL Cr A1 Cu &
ERBOUNHEF UM R R A 5 R Cr #1 Cu /Y
TRAL . T2 Cr A1 Cu el R 5B 1) Mo 3 %% 2, 8
G B AR ML 25 b, T R AORE OK th i B R
FL L, ARBEE, B A A Cr A Cu & 8 5K
R AL Cr Ml Cu SR HEA B FEMICEKRGE 9O, X
5 EFRE R 45 R — 8, R Ak R S
il e AT a2 e A& Cr Ml Cu WM Y P R 538 . 18
MR T 15 Cr il Cu WA YA RPE L 3 Wi A Bl
FTIEMAKFEAIAL Cr M1 Cu &, ARG RE
WY, 15 Fh Bl Ak 0 20 & FEIRRE oK Cu BRCR R =
JC> 6> — Tt Sl AR i ] 2 =0T > ot >
—JT, W AK — oo . Zondl A RS i B =t A,
B I B A R ASCR  BIVAS [ 46 4k 570 28 G 0% s A it
it N AB S RORA TR E— L WS E

4 85k

(1)15 Fplifb I 414 i+ pH E T+ 0.25~1.04,+
S IH B Fac it e 0 2.65 %6 ~50.96 6 , AT P & ik
N 0.22%6~17.20 % AR HE AT 224525 Cr Al Cu o] HoAl 3
e 54k, EmigEAk + 5 Cr # Cu,

(2) Tt 15 Fhvli £k 50 41 & 1 fig b 2 B AR /K A 45
AL R Cr il Cu & a, Hop REARKE K Cu 195 &
I A =8> "0 >—J0; WA L+D2+ M Eifk
2H A B A A K AR 2+ 38 F X RRACRE K B Cr F
Cu &= MR RAE.

(3) B L 5 Cr.Cu H KR AL Cr. Cu
& R IEAHOCOC AR, HAE K Cr.Cu 9 & i 2]
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