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WA KR, R R TFROR RN ENEERLE oW T HBK L ERRFERT As 94F,
LR A RPN F KA FE AR As 943 KA B B R B B RAF A (GB5084-2005) F As
HREAREFARKT AsEERTHAEAKY AsHS T RBEBR(RAFTR Y F LM H ik
(GBA284-80) ), FiR As & ik 4 2 a ¥ ABAT; 2 LIE T As &F 89m 244 B = 2012 5>2011
> KRR, LR E KR B A KRR R TR TR EELE Y As W ER f2h AR
RAREGREINZ ;2011 FHEH R ERSBZRH T As AL E, LA FRKER>SF
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WEEMAMAERAAY . BRERBHAEREK.T
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P, 258 2011~2012 4E 2 a {) B [a) /N XK 56, R R F
WA S ALY & A 2 B W T 15K R K B
KRBT E,

1 #MRS5F*

L1 K5eak

R AT R AR K 3R H 28 KF ik
L s FE R A K M BT B I5 K ) AR PR B AR K, BB
WRERG., FRRE-EEBEAK F#TTRT
bR, 2011 AR /NESERRBE A BRI, B PRI
SRR BRI RLL”, 2012 4B /N SE L R O e P
ANEZET, B H A R TEEEF A RTE AR B

MR HEF"S b, " HZHE R EERTR
Fr. I A A O R,

HPERAER : TAS-990 JRF W 4 66 11, HG-A %Y
S EER ME ORI, KFEHBE G
0. 2)mL, B &, 4k 80 3 W& & (3.0 = 0.2) mL, i $ B &
110 V,#8SHE 150 mL, 255, As K 197. 3 nm, YL
w5 SR L AU B R —FE b, 2t
JE A 10~80 ng/mL, RELE K 0. 15 ng/mL/1%,

L2 Rk

L21 HERBERBIEE HE LO0mXLOmEk
J7 ST AR K E R X, 7 v 57 ) A K T8k, 2011
SR/ EIRHEK 6 kg, TR 8 1K, 3 IRE & ;2012
SER/PNXBIRHEK 8 kg, ILTHERE 13 K., 15IEHALIX
2011 A REFR R/ NXHEFH 578 60 g,2012 FEFEFIRTS
/N i FH 15 R 80 g. B AR K Ik 195 YR it AR X .
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2011 SF /X IRFEK 6 ke, FeitHEWE 8 WK, B FHET IE
FATF 52 60 g;2012 4F-4/NX IR HEK 8 kg, FLi1VEEE
13 Y, FEFP R T35 08 80 g. 1B /KX HRIX . SF & E K
W, 25IF 2011.2012 48 7 A 8 A RE T K Hh
BRI K R AE K XK RE R AT T FEAS A A oA 56
As FEAMT. 201145 7 A 27 HEEFD EFRTRERZE
FIEREAB AR, 10 H 2 HIRKESEMER L
HREAS, 2012 4 7 A 29 HZEM R ARG /X &R L9 A
24 HUSER . WOk AR SRR 43 Dyt b3 20 At 38 4
HEOCTHTEERE, #TELRE As FE0H. ¥t
SERE T T A A 0 , A7 BAL M R I A As & &
53¥T.

L22 #HERSAREE RKBHAEENF R aR”,
FIET 2003 4F, REFRE, KE 2 MEHE . A K
1B, B 2011 4R FLVEWE 5 WK, IR BARME A K 2 ke, B8
PR RFEBE A K 10 kg;2012 SEVERE 5 K, B IR IR
B 4 kg, B 1k BEHEWE 20 kg; ¥ 7K 0f HR B 45 & 35 K E
B, M3 RER,BIELR 25 bk, MIRKEKRTRE

FK 2 HIERAFITARKRK, 2011 4£ 8 A 20 H & 2012
4 8 H 18 H A% BB BUR SE B R 2 3T As
ERIME,
1.2.3 As &R EMRKFER, 250 mL
ERRILRI K RE , BUE BKFE LRI B R 25.0 mL, K
pHEMRIEHEEZE 2 AT, BF 100 mL BedRH, 43 H A
1 mL 2.5 NBiERER & 2 mL 5% o B B4 v 1k » LA 723
WHERE INAEL 90°C, HTEHIRE F4ERF 30~40 min,
RNEEHEZR. R0 MAKER 2.5 mL &
20 % AL AP A W 10 mL, L 2 IRAKFE B E B E 50 mL,
#E 1 hJE. RN As BRR =4 As BIRT #4750 47 .
FE S - ERBE SRR , BRI &5 4 ) AR RIS 45
0.1 g F 25 mL b, A 5 mL FKREBR 1+ $h1R
3), KN 1.5 h(BE k) , T 5t 72 P % 2 min $84)
1 HE M 2.5 mL R, HEH FKES
25 mL, 425, R, H 5 mL BRRCBCE K15 R
IMAYRERER 0. 5 mL FBEAR-HLIR M BRI 2 mL, ERE
10 mL,iB-&¥4], %% 15 min J5_EHLINR .

*1 KR AR R
Table 1 Basic physical and chemical properties of water samples
BODs CODer & SS BERA BEE BB B KoY
- - o e raﬁﬁ ﬁﬁ; E‘ha% E‘ﬁﬁa% E‘Bﬁa% ﬁﬁﬁa% [} ﬁtﬁiﬁ
/mg+ L~1 /mg e L71 /mg+ L1 /mg e+ L1 /mg+ L1 /mg+ L1 /mg+ L1 /mg e L1
2011 7K (CK) 7.65 10 - 136 686 7.73 - - 9. 46
FAK 7.44 75 111. 44 92 834 22.12 3.00 3.76 0.63
2012 7K (CK) 7.36 36 127.7 40 1 368 8.23 0.01 0. 34 14.91
FAK 7.48 86 108. 8 54 1 560 23.10 0. 20 25. 37 -
=R, TR,
x2 HiRERBHMER
Table 2 Basic physical and chemical properties of sludge
BAAR B R HERE R AR AU &R BEER
i/ 5F pH
/g kg™! /g kg1 /g kg! /g kg1 /g kg! /g kg!

2011 7.99 28.42 5.28

2012 7.00 7.05 23.13

0.68
0.43

1.33
0. 30

82.25 6. 95

119. 92 6. 96

L3 mAME

R 2 2 5 20 A T IR T ok Rl 7K A
TIEFRBEHA T As SR,
2 BR54WH
2.1 JKEEH As EEMIE

FH R 3 AT AT, 5k H K Biin i (GB5084-2005) )
FHEG, 2011 4R 2012 ARV R A IS K R AE K As & &
PR F A WA AR WG 7K As S B LLEAEKH
) A BB R, X 55 R B KR H R KA K.,

%3 KR As IS ESH
Table 3 As content analysis of water sample mg/L
e 2011 4FKHE 20124 KHE R FHOMWBE/K AR M (GB5084-2005)
K 0. 0043 0. 0009
JAP<0. 05
FAK 0. 0023 0. 0007
170

HH 3% 4 AIA, R HE E ROCR TS Ve i e s il A
#E(GB4284-8) ), iZIRI M IR H As S ERAELL
2 a Kl R AT

F4 SRR As IS ESH

Table 4 As content analysis of sludge mg/ kg

AR IS V8 IS e 4 b e
(GB4284-84)
TR L4 (pH>6. 5)
MRHEAEY L As TH<T5

TSIRAES 2011 4¢ 2012 4F

L) ER

2.2 +3EP As fIE

% 5 I 6 AT LIE H , B AR KOE S Wi B0 3
WORIE 13 As 1 & B IR BRI R & in v
GB15618—1995)H As HIFR#E. /N 3EHE 2011 4F FH
AEKFEBR T As W& BiR&, K 15 Vet e m
+34,2012 - FTS VR MEAR A 38 As B nfEE R, o i
JREWE RS R Rt AL A 3 As BB F i 2 bt 2011

1. 3042 9. 7600
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SR IR A K E RS Ve M A 1 L3 As S B ERERE,
{H 2012 4F FIPRA K RE R G 138 As SN 5 T A 4
o SRR K HEBE R As A B INERR, B
SHAKER T EEREE . Pra LB RN EEY 2
7R 2012 4F>2011 S >A SRR AR I 2 (ELZ4F BT BTG
TR 7K HE TR P A K R R BRI 75 R e AT, 3 W 3 R
JZ 8T As 59 R BAARE S BRI ER RENE
(EWWEIF YR %
x5 TEER AsHEESH

Table 5 As content analysis of soil mg/kg
HEdsh P8 A 2011 4¢ 2012 4F
# K (CK) 3. 8324a 6. 8632a 10. 6250a
NS ‘ ﬁiﬂi 4. 6463a 10. 1207b 10. 8680a
HWK+BR 2.5911a 9. 7447b 14. 3200a
HAEK+ER 2.5586a 9. 0705b 13. 7700a
7K (CK) 3.7629ab 8. 9455a 15. 1400a
FAEK 5.2148b 11. 0663a 17. 9200a
P WHAK+HI15R 2.2678a 10. 2276a 14. 2400a
HAEK+ER 3.5221ab 10. 1378a 14. 1300a
K 4.7396a 13. 3215b 22. 6215b
HiF
FAEK 5. 8355a 9.2179a 14. 2013a

. 7E P=0. 05 KF T, FZ RAREF S RARREE BEER, FHERF
ERERBEESR.

F6 TEEH As HREEZRERAE(GB15618-1995)

Table 6 As limits in soil specified by
national standards (GB15618-1995) mg/kg
%5 —% ft’ =%

T pHME HRER <6.5 6.5~7.5 >7.5 >6.5
Bo<< 15 40 30 25 40

2.3 REF As HEKME

M2 7 ATLAE 2011 4F 3K HE RS K +i5 e b
/NSRBI As & BT , He b B A /N
FISERIRA s T AR K B K HI5TRAC RS N st B4
#) As ATK L AR K HI5IRAAEKE MR As 5B
FHAKERNE N XARSHEKT As SEREE
Ko 2 PR T IR R As & &, 2011 4R 4
ERrh As SRR, HEKEBREET As58H
FHAKEBRGES As F8. 2012 4F 3 R PR
Kl As, X ATRES 2012 4E0E I A K A AR K R As
FRWB/NER, ELE 2 a KRR A As 78 REE A
B B

MR A 5% 4 B FARE(GB2764-2012 £ 5 s Yy
YR B RO RLRE , e PR AR v <<0. 5 mg/kg., 4T/
EISERT & T4 A b3R5, B KR Ky 96. 6265 8 Ml
BT o T 343 Ak As A8 5 %5 & R4
TR, EKER Ny 81. 8% U 3 FHIRFE T B IR As &
BYRBIR.

R4 2011 4R BEE W ER e A As & B
SHIR A HIEREA T As 19 & BT AL T BoR, 3R

e RS L As SR E AR (r=—0. 5406),
VB ER S B As FTREEER A 5 L. g
%22 a/PDEHFEME MR T I As HFRIGREH AT
W2 FPERSEXT As IARERE 3 b3R5 XL ) BA B4
Wz RET]

RT  RETEPASHIESH

Table 7 As content analysis in dried fruit and vegetable samples
mg/kg
SRR oS 2011 4F 2012 4F
K 0. 5641 -
K - -
wAK+I15TR 0. 0406 —
HAEK+HER - —
K - —
AKX — -
K5 - —
FEEK+ER - —
K - —
Bk 0.1175 -
K5
HAEK+HER - —
K - —
K - -
K5 - —
FEEK+ER - —
K 0. 7697 -
Ak 0.5107 -

o b F4
UNEE

RS

o b ER4Y
b

RS

k)

3 Wit E%iR

RIGZE R T, 2011 FEFEWAKF As HEE T 2012
48, Higk>HEK {8 2012 4B RIS e As S &
BT 2011 &, +HEd As BB E T 2011 4, 2011 4
BRSEH R RE S As BOKE H , ELIE K> P AR K
VEWE T 2012 AEERZEH As BRKH X AT BB S KEE TS
AL ER As MEERSARARX, HEMRE
BES, As AT STTRELL B B EEREE, AW A R
PERBEK T As IES. As EELUKEBS ]S
FIFEES 3 MESHELET P, HPKkES As.35#H
A As HHIEEYE As, BATHA RUE XS, 5 giE
VI, T B S AsCUNES R As BRF As As U AR
G, WA B R R A A b IR b2
SIGRIEA T T K T o KBS BT
TS RIS JEERE S SREAD S B,
BMANGEASMREST, LHEFK As IRBEES A
F. WZEAFET IR LN 7 L As KSR
BASERE R THEES As &8, 2 kg i ALE
BE+BEASHEBERDS., RESERRENES, H4E
WA RS S R 2, ULBH L As TTR EE R
NG IR Ak . LS BB 45 AR 4 W S R FH B T S A2 78, BD
TR As TEHERDN, WIBIE RS, A 5 LR E
T, BREXHERS As WIESHRED. S2HKR,
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ST ES G R BPTHRRAS R FRES As &
BT 50%., kKl 2 a (R EFAEFER, B8R
RKETE AsHBHRAL, HEBAEMEZELHTEL
K3 50 As BIESB R K, il it — 2/
WFFEINLIGESE

IKEEFKEER As ITEE A B K L, KA B FEY
HASHRAS As b —&2 LB i st A T WE R K Y
As BA BRI AEYASIE. 20 a2 80 440%0, i
B IX BT AP B B 5 — A o M e e R XD,
AHAE IR R A B XK As S RBIRR N
58. 6250 , Ho A HEBE K S AR B, T H IR B
HI S Al B X B e b — O 3 Fi PR KEE,
FHAKH As W BRIk 0. 83 mg/L, i H K K bRuER 17
5 %A R AR WA R AN S B AR B As A &40
iKE 2 251. 40 mg/kg & 92.91 mg/kg, I, itk H
AR IEBE K , 1 R K AT K VK B AR KL 3 BN
SEXTHEMEK P As BONEIN, oA As WIS Y BEA H ARk
U8, XA N RAIE X KPR As ISR R EE,

RIGLE TR, T K EAK R As & &
AR [ 2R AR VB 7K 5 b v (GB5084-2005) H1 As
FIFREARHE, TBKH As S EE THAKS As & E;
HRARE B SR AR TS e Hh ¥ e s il B (GBA284-84) ), 15
VP As HEESE 2 a YWRMIR. S As FEK
W5 @7 2012 AE>2011 45> A JIKAR , 5 B 175 7K kL
A KR ER Y5 VR ME AR 2 AT v KR L As BB,
FSRAHE T S v ) PR B R L (ELR 5 | A R 8 EE AL

2011 SFERSME At FIR > R E A P As SRAK, X
BATRZKRERE > FHA K BEBE. 2 a BRI T TR e dh
WARRIH As, REFER P As & BIRE H(GB2764-
2012 B i I Y BRE DI HLE .
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Transport of Arsenic in Reclaimed Water-Soil-Fruit and Vegetable System

CAI Ting-ting, WANG Wen-quan,ZHENG Chun-xia
(College of Grassland and Environment Sciences,Xinjiang Agricultural University, Urumgi, Xinjiang 830052)

Abstract: Taking Chinese cabbage,radish and grape as test materials, using recycled water for irrigation and sludge for
fertilization, after 2011 and 2012 two years field experiments. Atomic absorption spectrometer hydride generating device
was used to analyze the As content of irrigation water, soil, fruit and vegetable samples. The results showed that As
content of irrigation-purpose clean water and reclaimed water were within As limits stated by national standard for
farmland irrigation water quality (GB5084-2005) ,and As content of clean water was higher than that of reclaimed water;
according to the Standard of Pollutants Control in Farm Sludge (GB4284-84) ,the As content in the sludge did not exceed
the limits stated by the Standard for two consecutive years. Concerning the measured value of As content in soil,it was
2012>2011>> background value, which indicated that As accumulation in the surface soil as a result of clean water
irrigation ,irrigation with reclaimed water and sludge fertilizer, but did not yet exceeded the limits specified by the national
standard. As was detected in the aboveground parts of vegetable samples and grape in 2011,and the result showed that As
content with clean water irrigation>>that with reclaimed water irrigation. No As was detected in the vegetable and grape
samples in 2012. As content in the fruit and vegetable samples did not exceeded the limits of contaminants in Food
GB2764-2012.

Key words: arsenic;reclaimed water;sludge;soil;fruit and vegetable
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