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ZKRRER $5FI 40K B B IR A XK BRI RN m "

12 wr 3 512 al2 1,2 L 1,2
R, BRE ", EW-, A #°, A K
(1 SRl AT RpaE e Je 4 [ E N S0 % (P ERMABE R 2 TS, Biat 211135; 2 HEBREREKE, dLat 100049)

 OE: WEFRYCRIRIREEINCC) . YKRFEFEBE K A (NHAP) K H A il (CHP)X /K R A B (CHRI M, i KAk, 4
MrH AR IR LB KR E Y, SH8AT pH. Eh MBI, HHEAA od 878k, KRRERE TR S &, KHSHRE
Cd SRR B RECFRmW . 5RRW], NHAP B & IRmKREY R, 1M NCC MK REA:YEa B, KR+
HEKVE T BB L8N 0.4%NCC . C+P(5 : 1), CH+P(10 : 1) figg(fi +3% pH WERRE 1.7%. 3.6% Hl 7.8%. KPR EICHZ
C+P(10 = 1AFRERT{H A RS Cd T2 BEHFHT 46.2%, NCC KH 5 NHAP & Bk BHi 11 e e AR R ek 4R al, fR1E K
i Cd WHHEMR R KT, Wl Cd i EEBEkiE, BERHOKREZE . LS K Cd i (IR 22.5% ~ 41.7%).

KB HOKMEL KAE; MR, WERREG HERH

PESES: X172 MXEFRERD: A

Effect of Nano-calcium Carbonate and Nano-hydroxyapatite on Cd Uptake and Accumulation

of Rice (Oryza sativa L.)

FEI Jiasai'?, YOU Laiyong'?, YANG Huixian'?, ZHOU Jing'?, ZHOU Jun'?*"

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
211135, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the effects of nano-calcium carbonate (NCC) and nano-hydroxyapatite (NHAP) application on
the accumulation of cadmium (Cd) in rice, rice potting tests were conducted to analyze the effects of their different application
ratios on the rice biomass, the dynamic changes of soil solution pH and Eh, the changes of available Cd in soil, Fe and Mn in the
iron plaque on rice root surface, and the concentrations of Cd in various rice tissues as well as Cd bioaccumulation and transport
factors. The results showed that NHAP significantly increased rice biomass, while NCC had no significant effect on rice biomass.
The three treatments: 0.4%NCC, C+P(5 : 1) and C+P(10 : 1), maintained a higher pH value in rice soil drainage phase, which
significantly increased by 1.7%, 3.6% and 7.8% compared with the control group. At the same time, the application of
nanomaterials, especially the C+P(10 : 1) treatment, could significantly reduce available Cd in soil by 46.2%. The application of
NCC and its composite materials with NHAP enhanced Fe/Mn plaque formation on rice root surface, which contributed to the
large amount of Cd adsorption on rice root surface, and reduced the transport of Cd to the aboveground, thus significantly reduced
Cd contents in rice, stems, leaves and grains by 22.5%—41.7%.

Key words: Nanomaterials; Rice; Iron plaque; Bioaccumulation factor; Transport factor
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e 7 B e

et A 04 A o5 TR T K R HE /KA R B 7R
IKFECEIRT 20 d A4V DRRFHEK DI B 20 B i
TR K SR E S AR TE S A, DT R
Ik Cd FEf -3 b iy o] HI I, HE K 2R 0] LK Cd
IARTEPEFE AR Fr ik o BRI, WK AR S B AR
S REEHOPRY Cd TEE BRI, KRR
T Cd WREESE N, Bl i) — IS R, KA AL
T 80% 1Y Cd /ZFE/KFEHER B R, X
— B B S KRR RT A HE K S A A R, 7R
AALB Bt 3 pH 2> Cd 7E RERIRT K b
EART %

5ESE ARV L, 2K ARG TR /N RS 3
7 VL e A B 3 T AT B 10, IR kA
BHE B AR TR — B 2464, P25 R I,
YK AR RE D s | B R R SRR AR K
75 T LA ARG AR kbRl T LAE it B A
AR R O e TR R e AR, DT REAIR
4 i 7E - A B AL A Ay mT A R g
KA PR E5 (NCC) R K F2 FE 0 K A1 (NHAP) X FI Fh b4
LR B IR ARSI RS 35500 R TRTAAN
S IE B RS A B TR 605 R 8 JE e K A 5 AR 40k b L P
ANEA

SR LI, NCC ¥A W mmfbéag, MIET
JARR AR 20, $ih 5 HARE TG, k]
FarRZs . XgSIWFsE T NCC X ed® my e A fE

&I NCC X Cd 1M 25 &t ik 2 207.4 mg/g.
1M NHAP A {f + 48] sc 4 s Cd & BRI 10%,
FRIZS Cd SR 34% ~ 50%C K, X PiRhgl
Kb EAT e 3 od B K . Sk, R
TFF 5% 5 B R RGN KA AL TR AKORE 0 - S i B Cd
REJT D, XTAORMRHE L3 KRR R rp B R 9%
b Wik, ARSI KRS AR, AT
NCC il NHAP XK fgA &, +48%AW pH. Eh (1
AL, HIEAMRS Cd SR L, KRR Rk
JECE G E, KEESWE Cd SEULKEE, Kz R
BURFE , FEMEEA NCC F NHAP 188 + 31552 41
BT IR R G, UK H 3 Ccd 15
Y AB ZRH 2 AP SR LR A 50 5 S

1 #REFE

1.1 ik

At 1 HE R H VTV A A T (114°58'16"E
27°47'N)3Z Cd 15 4Bk FIBHEZ (0 ~ 20 cm), A H
KW TG S AZ 15 YL K RE R T 2 8] Cd 54y, + 4
KAV @b+ o LIS A ARKT 5 RIBR Y , BRAE |
WG 10 B2 Mg o 134 Ak 5 Il
F1, Hi, pH M58, & Cd&EHM 0.58 mgke,
H T GB15618—2018 ( -4 PRl% i i A b +- 4875
Je BB T brie ) Ui (E(5.5<pH<6.5 T4 Cd
Fa 0.4 mg/kg). IR NCC A1 NHAP 4 H #
SR KM R A E], P EAE R 50 nm.

F1 I HIEEARE USSR

Table 1 Basic properties of the tested soil

pH 4 Cd(mgkg) AHUF(gkg) CEC 2% (gkg)  EWi(gke) 28(gke) FE(mg/ke) AR (mg/ke) HAH (mg/kg)
5.8 0.58 31 9.95 1.9 17.79 114 11.5 45

1.2 KT

RIRIL R E 6 NMbFE: CK, AN INATEHL; 0.4%
NCC. 0.4% NHAP, +3E551450 0.4% (m/m)NCC
I NHAP; C+P(1: 1), C+P(5: 1), C+P (10 : 1),
TS NN 0.4% (m/m) NCC FI NHAP #y1: 1,
5:1F 10 : VIRA MR, He AL B E A0 +
a2 AR, it 10 BRI, %% A 28.5 em(1.
12)x19 em(im) P EAA, A% T 6 kgo AL
HE 3W, et 18 F. [FIRTAERA Z AR A o B
IR TCRAE AR ESLBK, HBEEEL N 10 em,

PR i A ZE PR A 22 1, = — BRI
ARG o PRI . /NG K R R P
SEFWEG 24 h, £33 15% H,0, ¥ 15 min 7

Ja, AEETKMEEZR, R, 78 25 C BE%
FFERN 24 h, BUNBCEERS M P 240, 5F
BAKREMTRHER 1 ~2 ecm B, T 2023 4 4 A
17 H BRI F I HENSHTITNEESR . KEPuhk =z
U B B S0 (R K R 4 RS AR B AR
RN, AR 2 70, RN 3 Bk KFERS AR R R 2023
5 H 16 H, WEET 202349 A 3 B, KKk
HOAR P e K B 5 — A, K B0 R i R R
AWK, JREKREAEKBARFFEK 3~5cm,
WEREAE &L . FEAEE &0 N 0.2 g/kg(CO(NH,),).

P,050.15 g/kg (KH,PO)FI K,0 0.2 g/kg(KCl), FHT
KRG BEILE AL N 0.06 g/kg, MEMIEAL N 0.04 g/kg
Ml K,0 0.1 g/kg.
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1.3 HmRESWE

1.3.1  FEACREE T ERBOKREE A
30, 60, 62, 65, 70, 90 KHE ZHLEFHY + IR
FRERSE A 20 mL, 7 BRI GE A RS
imfY pH. Eh{H.

R« SR FH T BORETE AR K e AR I R
48, RAEFAKKT, o 10 Bk, AT
FE T EEARGS Cd T

FEIRE S« KRR LRI E SR RS R = L AL

IYBERL, NG AR AT R A — 5 e TR
ORI S 250 B RN 25 1 K R R e 2=
PR HERR AR, AR L 25 RERIREK . TR RE
FRTE 105 CAF 30 min, 775 CTHEMEE, K
JEWEEE . RrfE . 3 1 mm 0, BEFTEER M
.
1.3.2 FEAIE R DTPA BE4REUHHEA S
Cd. DTPA ¥ : 0.005 mol/L DTPA . 0.01 mol/L CaCl,
F10.1 mol/L =Z WM, pH=7. B2 g +FEF 10 mL
) DTPA ¥ T 50 mL 2.0, 7F 25 CA&M T
200 r/min $&¥% 2 h, LA 4 000 r/min &[> 10 min, £33
0.45 pm P JEAICEE T 205 W4 BRI & 5 B8 1A
JRIE AL (ICP-MS)I 2 Cd i,

3 2 BB 0 2 >R | DCB(Dithionite citrate
bicarbonate) 2 Btk FREL 6.000 0 g FH#R Ll K PEE
FIEEREAR , BT 150 mL =AM, inA 0.3 mol/L #7
B4 (NasCHs0- - 2H,0)40 mL, 1 mol/L AR E 4
(NaHCO3) 5 mL, 3 g f#Rk(Na,S,0,), A,
F£ 25°C FET 150 v/min BFEK_EIRY 3 h, HEE
#2100 mL At IFH LB FKER . €8T
Wit 0.22 um MR, MMA 27 5% I HNOs ERR
fRALEE, ) R A 55 2 T O GIE AL (ICP-OES)illl
EVEW Fe. Mn &,

K FEAE it 4 i 2 R el Ak Ay

Fror) ), st HNOs-HCIOW(V = V=5 = 1)iHfi#,
SERE, M ICP-MS W E4E & &, R
FRUAEY) A AE H GBW10020(GSB-11)LA Kz 25 AL Rk
SIS IR ZEHATRE, FIRN 97% ~ 110%.
1.4 HBEFRITS5HH

RIS LATME = bR (SD) Fm - Sl
I3l Excel 2019, SPSS 22.0 #4474ty
B AR K5 2270 BT (ANOVA), SR R HIXB 1 #6
080 50 N R A BB 22 [ 1) 25 57 B 35 (P<0.05) o il
FH Origin 9.1 B2 HIEZ .

2 HEREHW

21 KEBEVERHEMRER

Jiti Fl NCC I NHAP X 7K F A= 4 i Je HAB i BE 5
UL 2, AT CK 4LF, 0.4%NHAP AbHi/KFE
e BEIRE T 3.8%(P<0.05); C+P (10 : 1)AbFEK
T b R AE i 24 S T 70.7%; 1T 0.4%NCC 4k
K REA SRR T 7.7% & A0 FEXS K R b3
AR SR TR E R B
2.2 1TER& pH. Eh HIEIEE

BAROKFEG , A4 F W 305 pH FfR (] 1)
SIAAIE 1A PR ANFEASEE F) 1+ 585 pH
AR B, AR KB B, Bl T /K B[] () 4
K, AW pH BT m B80E T, JRES 70
KikFKFEAF MR EE. 5 CKAHE, 0.4%NCC.
C+P(5 : 1), C+P(10 : DALEEYER KB pH 5,
X EEJEF AX 3 AMbFEH NCC Fiat 5 He A K
NCC AE1 pH 8. #EAHOKBE, 8w
pH FFURZEHIEAL, MAREIE S TP pHo 5
CK A, 0.4%NCC. C+P(5: 1), C+P(10 : 1) 4b3f
FEHEK BB pH WARFFESm{E, 5 T 1.7%.
3.6% F1 7.8%. BAUKFEFY, HHHEW pH it
T 6.67~7.25,

x2 KEEVMEREMBER

Table 2 Rice biomass and its components

Qb Pewi(em)  Hb EEAY R (g/A) HUTERAEY R (g/4) AAMEEE R/ 4R (%) ThiE(g) MR/

CK 1253 +3.3b 1343 +379a 92+1.6b 22.0+2.6 ab 788+ 13.6a 23.6+3.0a 649+44b
0.4%NCC 1259+1.8b 130.6 £ 16.2 a 12.0+2.3 ab 23.7+x1.5a 794+36a 21.7+14a 66.6 +1.9 ab
0.4%NHAP 130.0+1.8a  1285+13.8a 9.1+3.6b 20.7+1.2ab 86.2+57a 244+20a 705+18a
C+P(1:1) 1241+13b  1135+21.1a 76+1.1b 200+2.6b 83.5+85a 251%05a 554+1.1c
C+P(5:1) 127.4£09ab  1245+2.6a 69+23b 213 £0.6ab 828+44a 230+40a  66.1+03ab
C+P(10:1) 1274+19ab  1345+21.7a 157+47a 203+1.2ab 822+63a 234x17a  678+27ab

T RFE ISR/ NE 5 RN R 2R dh B E] 22 57 13 (P<0.05), T R[],
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8.0 . oK
—-—
—e— 0.4%NCC ) 300 —e—0.4%NCC ®
—a— (0.4%NHAP —— 0.4%NHAP
T.5F  ——C+P(1: 1) —v—C+PEI : 1%
——C+P(5: 1) 400 ——C+P(5 : 1
——C+P(10 : 1) ——C+P(10 * 1
7.0 =
s £ 300
& =
b |83
6.5r 2001
6.0 100
55 L 1 1 L L 1 L 0 L 1 1 1 L 1 1
30 40 50 60 70 80 90 30 40 50 60 70 80 90
IFfE] (d) ] (d)
1 TIER& pHA). EhB)BIFNET{L
Fig. 1 Dynamics of soil solution pH (A), Eh(B)

3G Eh Bl A Y Sh A AR AN R 1B s .
ANFE AL PR E] Y + A Bh ShASAR b Sl —5L
Mo TEMEKBYEL, HHEAWAY Eh GdTH 2 400 ~
500 mV i {E. HEZK BT BOE R FE(RE 300 mV A2
AR R RRE
23 TEBYSCAEETL

IKFEWRIG , DTPA $2HUE Cd (& AR b an &l
2 7R . IR UL, RBGIMAK AR CK 41 +35
A RS Cd & 0.16 mg/kg, NG KAt kS
TR A YIS Cd &R 0.08 ~ 0.14 mg/kg, 5 CK
AR, £ Ab P RE W 2 IR R IR RS Cd i,
SRR T 38.4%. 9.4%. 40.3%. 39.3% £l 46.2%
(P<0.05), Hdr C+P(10 : 1) AbFRLHFRAR + A 2
Cd & B AT

0.18

a
0.16F
1

—— o

0.14 H
0.12H
0.10H

Ho

—— o
HH o

HH O

0.08 H
0.06 H

A ASCIE & (mg/kg)

0.04 H
0.02 H

0.00

AbF

(B /NS R R R ab PR ] 22 5738 P<0.05 W.E/KF, TEIR)
2 TREYS CAAELN
Fig. 2 Changes of available Cd in soil

24 KFERFKKIED Cd. Fe, Mn 2 E

IKFERR FRARE T2 A AR A 3 FT7m AR 3
BRI Cd TR S EVEFIFE 0.87 ~ 1.85 pg/kg, 5 CK
AL, BR 0.4%NHAP 4hH, HAth b HiZ 468 B3
PRRIRERME Cd & i, Hrh C+P(10 « DEFREE =&
K, MHETF CK AR ERE T 53.1%(P<0.05), R
TR Fe LR EILHIFE 0.14 ~0.24 g/kg, 5 CK
HAMEL, BR 0.4%NHAP 4b#, HAthZh g #4680 3%
PRI RN Fe O, Hr C+P(10 « DI &=
=K, MET CK AW EH S T 40.3%. WRERZM T
Mn JCE S EHETE 1.99 ~ 4.33 mg/kg, 5 CK 414
e, B 0.4%NHAP 4b¥, HAb b3 68 22 52 =R
FERPE Mn &, Hb 04%NCC. C+P(5 = 1Al
C+P(10 : 1) 3 PP R AR, T CK 418 3%
T 44.4% ., 48.1% F1 51.0%(P<0.05).
25 KBEERE CAESE

5 CK ML, i NCC il NHAP AbH 20 {i 7K
MR, 25, 0 REK Cd & B RRIR(P<0.05, & 4).
mRr Cd S E TR . ZERREK D Cd F .
Hrp C+P(10: )AL FEREK . ARAZEH Cd &bk,
AT CK B EIRMT 41.7%., 75.4% F1 52.0%.
0.4%NCC ZbHEn: b Cd & fil, AT CK 4158
EREIRT 51.4%. (AR GERE, 5 CK 4 L, 4
A PR K REREK T Cd S BEIR T 37.3%.
22.5%. 30.3%. 33.2% #1141.7%, #KTF GB2762—
2012 £ 2 A bR UE A R TG e B i ) PO
FRAER 0.2 mg/kg.
2.6 KiECAdEEMEIERHY

AN [F) Ak B2 7K R 38 1) A ) B 4 R EU(BCF)
R ZEU(TF) WL 3. B HEREBAUAT R+
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HoKBRRPESEICERTBNMES R, il
R AV A8 b, LU A KRS AN 7] #4580 3 4 I T 28 A Wi
et AFEZET Cd MEEREEY R AR>
FEFF>Rik, HY5 CK M, #4035 RERR KRG
BAHLUTHY Cd BHERE KRR . FEFF . Rk Cd
WA RBGE R K 2.35~9.56, 0.37~0.75, 0.23 ~

)

/NFAR

20¢
1.8}
1.6
1.4}
1.2¢

1.0
0.8
0.6
0.4
0.2
0.0

MFEPMECA i (ng/ke)

0.55, HA C+P(10 : 1) AHEFERMLKAGAL cd
SIEHENBE.

R RBURBUKFEAS WAL Z )X Cd W%
AEJ1 o ANFIZVEH Cd R RBEEIN TF » n>
TF = w>TF s, HPHR-ZE58 RBGERFN 0.06 ~ 0.12,
VB R b L 4% Cd RE AR RS 25—

451
A a B C a
@) b i ot ® 2 540 b A
2 b b W 350 ——
S 020¢ ] ¢ £ 3'0
d ¢ ] d d i
4 0.15f €1 2.5} c
F € € 3) =] c
ﬁ?ii EK 2.0h—=
0.10 = I
ﬁ = 1.5
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0.05 i
= Z os)
0.00 0.0
& C R N NN & O 2 NN N & O L NN N
C & F I & FU e & TV
3\0 > Q\ \\ 3\0 ‘% Q\ Q\ \\ e\0 O \C° Q
I NS ARIIS A IS AN A RO A
Q Q) IS Q b IS Q N (¢ < &
Ak Ab sl
3 KFERFEKEES Cd(A). Fe(B). Mn(O)& &
Fig.3 Contents of Cd (A), Fe (B) and Mn (C) in iron plaque on rice roots
5_
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0.30F a a
025} [ 4
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2 020 *I’ Db 2 3 b
= 01 : Tt p c
7 0. &z d
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> i T
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Fig. 4 Cd concentrations in rice grains (A), roots (B), stem(C) and leaves (D)
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Table 3 Cd bioaccumulation and transport factors in rice

Ab ¥ BCF g BCF pn BCF sx TF TF 2.4 TF = mx
CK 9.56t03a 0.75+0.17 a 0.55+1.20a 0.06 +0.05 ¢ 0.31+0.12ab 0.96 + 1.42 bed
0.4%NCC 2.78 £ 0.06 e 041+0.1d 0.35+091b 0.12+0.09 a 0.23+0.1b 1.04 +1.57 abc
0.4%NHAP 6.39+0.18b 0.59+0.13b 0.43+0.96b 0.07+0.07 b 0.23+0.1b 0.89+1.36cd
C+P(1:1) 4.92+0.11c 0.46+0.12¢ 0.39+0.93b 0.07+0.07b 0.33+0.13 ab 1.11 £1.65 ab
C+P(5:1) 430+0.09d 0.43+0.11d 0.37+0.92b 0.07+0.07b 0.38+0.15a 1.20+1.80a
C+P(10:1) 235+£0.05f 0.37+0.07 e 0.23+0.59 ¢ 0.12+0.09 a 0.33+0.13 ab 0.83+1.28d

H: BCF, EWEERE; TF, BB R

MR 2B R 0.31 ~ 0.38, ZE-REKER RECH
0.83 ~1.20, 5 CK AL, C+P(10 : DALFE TF = px B¢
/N, BEFEA 13.5% (P<0.05), Cd 7EZEHEKrpay%:
8 REE/N, RAFLRLEZEN Cd s 2K AR
g

3 e

3.1 NCC 5 NHAP Rt 1% pH IR BFH Cd

SEMFM

IKFETEE S I HE K I Tk R b i 3 4 e T LI
Cd ITEE, A8 Cd mZKAE T AYIERS , dE iR BUKAE
ki Cd 1Y & 8 THE . Wang 25 BF o7 26 B ek
KBS Cd B3 P 2 B T 448 pH PR S50 Cd A
(AR EA TR K . Chen SEPUERAFSE th 3
B4 4 pH M 5.5 T2 6.5 )5, BRELYXT Cd AU
B AW o, - G R i M Cd I
P, KRR HEZK B B4 i 3% pH & — Pl i 25 R
RAKFE Cd MU s . A58 &80 C+P(10 = 1)Ib 3
HAEHEK AT pH RO AP, 5 CK AR 4%
E T 7.8%; R, C+P(10 : 1) b fEfi i 35 Hh
B Cd AR A%k, 5 CK A B AR T 46.2%.
XAl RN NCC Hl NHAP 7 & pH #& . i%
P | LG ERTEFRR, X 4 e A TSR N TR A
DR b AT LA B 5 A7 P A - 3 P G Cd® R AR AT
RrER, B, CHP10 : 1)AbFE AT DL o 45 T g
pH FIFFAIL Cd 36 PER IR /D> Cd FUE
3.2 NCC 5 NHAP i Fxt Kk FEIRF SRR IR Bt Cd

sp=-A|

R AR M T8 16 IR A8 - 8 2 A Tl AR R 48 4k
VEFAUURL T AR 26 B2 B AMA B Ak S AR, T 52 i 22 Fof
TCEAEKFEIR P AW 5 4045 P, — e Ak 7k
FEM R R AL E R Tl AKEKHET
Fe™" . Mn™" BK MR 22 43 W6 i S8 SRR AL P9 o 41
LR R A, I TEAR R AR Ak S A A T A 3
R PR AR bR L3 b ) Fe™ Sk Ja DURZE K R AR

TR MR RS mAs D, Sk
HREX] Cd By, MRS AR Zn, KRR
Cd sk >

AHF5E K BBR NHAP AbHE, Jiti 4 KA RS 2
P AR SRk W O B, (R AR R AR 2
0.4%NCC Fl C+P(10 = 1)ZhHH, th F/KAEMR PR 13 pH
(14735 b Xk AR 2 R ) B e 25 2 S FR L A 1 ),
H7E KRS 2 0 A VR & oK o A BiF 53 % 81
0.4%NCC 1 C+P(10 : 1) H7EK AT A R FF 5
BEny 3 pH, {#45 0.4%NCC Al C+P(10 = 1)kb3g
KRB BRI S i 2, IR Cd &
WH %, AR FERR A AR o W TE Cd M T BH AT /K
FEXT Cd iz, FIE 0.4%NCC fil C+P(10 : 1)
XA BB Cd B 22 Ml [ AR /K ARAR 28 M ik 2
Cd 7K Fe [ B 5%z
3.3 NCC 5 NHAP iEFAXKiERIEE Cd BIRNE

Rossi 25 AR AT i i B Cd 1
F ) AR - SRR A AR R ISR E Cd,
AT SRR X Cd I, TARAIFSE e AR
AR R B R HAR—ZE5 68 R B, SR A T
e A Cd R AR 5, X —BE AT IH
T NCC K CaCO; H¥H i FIbH 5 TE 1 CACOs VIVE,
XTE 4R Cd™ WSS AR, BhAh, NHAP
TR AT HEREDOIE T Cd, T U RS 1Y 75
Cd Wfadh, Mmifli cd #Hibnia e s, Bifhh
BEE B bRE [B 2 I ) Cd I B AR TEARER

4 #ie

1) NHAP BE i E 4 m /K REA &, 1 NCC XK
Fei A e e S

2) JKFE L IEHE KI5 T B B 0.4%NCC, C+P (5 -
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