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ME.: ARTXRMEETAETHERIKESRESRET Cu,Zn WELER SO
R BERRWKBEECuFA UK BRUFARTHNEESYHEE Zo NEUFHERFTHES
Y, W EERMHBEFAL 10000 5HNINEERNET Zn, BRBECHIRE
B, E R MK 0. 5~1. 15 ZRE /N FREVMAN 5 Cu™ MBS AKIR. MI5E
KEVER I A R A0 89 K SN AT BEAT T 247 .

XWE: 5k Cus Zn;s B KEHFUY: BEES

PESHKS. X705

BREASAHETUREEYTR], kB BAEBCER. BB EPESHAEARERESE T
R REREASRENTEYMESBTENREG BNESRBRTEA VBRI T KIS,
R E A T, ‘
BRYESBHBIMESHEEESENMEX., LREBRTLERIRKBEESSBE
FHERETEN . BEFTFS5AVDERESYE RETEES.BH T 5LRENHE
BN, MR T HBNE. SRPEFRBEKBHAIY, XEYRSELBREFHESER
TERB IR . AAERETHESEIARE, AMEFSKBEENIT AR S FEA
SHESENEAR. BHSREHEE . ESEETFHEBEEHESBELETNIH.
AAREERBETFXBMIEER R TI5RAKEE Cu,Zn MEEESHEEEE, RS
ARELRAEEMT T KBUHENYALS S Cu B SR, N RE A8 £
FRUEREAT T 4047 .
1 #HEFFE
1.1 H# EWHERERREUETEERTEKEE  #FRheR T, 8 2 mm 5
#ZH. BREMOEEREELE L.
1.2 FRKZREGHE 2¢5RER, M 25 ml EXRWBAK, ZHBEY 18h, THEEE
WU SR A,
1.3 FTRTIELBIEFHANL 2 15RHES I 4 mol-L7"HNO;25 mL,80CHR % 18 h, &
OB KB BMASBEBRHRNERNRELRIE=K.
UEBBEPHESRETHETFREENE, AYUBKA Dorhman DC-190 5% 8 3143 Bt
XWECFED.
1.4 BFxBMiERE HEFXHEWNIBER M EKEE Co,Zn WEER S ERF
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H. ABFRBMIER ®1 SREHELHXERY

ot {I,HE ) Etj ﬂg i ‘,%' % i} Table 1 Some characteristics of sewage sludge studied
(Dowex acidic resin), o H oH HYLE mg-g~! Cu Zn
Fi'ﬁ'?ﬁ’l@ﬁ%ﬂfﬁiﬁ%@ Item Organic C pgrg! pgeg™!

/K2 Water-soluble 7.61 6. 46 6.67 7.48

MA, UELEH RN
+ pH EHZELER/D. ¥
T BWT:EH
lmol -L7' NaCl HEH M EFHMNB. EZHEB e HERE (W 6.5, FH 001
mol L ™! NaCl B M UL YR, B — BT E], A5 A RBAKES Cl-. HEFRBMIEN
Clrfl, ¥ FRIBEA—HRK 10cm, AR 1.5 cm WET, FIRHEFXHE, HETX#H
B URFREFRESEHIESHRHE. H5RKRBRETHE T, WEER, E Cu,
Zn &,
1.5 3% % & (Gel filtration chromatography) % % BRERBEAEEBIEYERL F
BHERKYRSFH. KT FRYRAESEINERILRE P, BLEHER. M TEY
BRI AT B BB FLBR , UL 8018 . BRI B /18058, FF A B TR &
BEFHREREM  KBEAIYRSEREN BT EaHNEBRETHSE
P ARAD RN, — B4 65T . DHERBEAETUARFRESLRBETSEN
AR L5 RO EE S5

50 B P BB 9 Sephadex G-25-80, B HE /R4 FB AT 5 000D 94 F. B okt
BEF & 200 pgeg ™t Cu® WA 24 h, RIEH BB EAN—RK 30cm, HR 1.5 cm BB
B, HE 5 pgg” Cu* 1 Cu CuCl, KBER MBS HEMIEEZRER C* IKEBRENLE.
BERAE B (V)52 cm®, SR (FLBRATR) (V) Kk 26 cm® (AR $E blue dextrans i E), #%
BRY K=V —-V)/ (V. =V, HP V. HREER., 45 KK, FEBRD.

HSEH 2.6 mL & 1000 pgeg™' Cu* ) CuCl, WA F] 40 mL KIRIEW A, BEHE 1
Co'" SKBUHAIYRSRIE 1h, REW 5 mL BWEANGIEE, HE 5pg-g™! Cu'H
CuCl, BW MM NAE, BHFERN 18m-h™', B4mL RHEBMI AP KRE . HNEHSP
Cu”" MBS &,
2 SRR
2.1 KBEMCuinW sl mod SRETFTERETFEENEESYE . EEY
B IE B PR, SRt N, AFHE Fa AT i R Cu MW AR P HENEEY.
ME2FEL,JLF 94%H Cu BUFRABEAMESYERGEN . HF ERMHTL T E
EHEBFHAEN —NAETFESY, 0 Cu(OH) " # CuCl™ %, X F il 43XF F Cu JLF
MR L ERMBRE. Zn WIFLNAR, FRERHESY NG 11.3%,76. 6 KR FHH
HESY, W ERMFARGEE 10.1%, WHITEF ZIn R EEHHT Cu. BFIRKREE
PENRESERBER MESSRETE AR BRHARAVNHEE T ESENERME
TR TRERE R EEN.

MWFZ2EFUEDY, %E%U%E%ﬁ%%%xﬁﬁ BLOIREHIER S .

2 & Total 147 444 2 096
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%2 BiRABRBSTMF T/ Cu, Zn HELHBREIH
Table 2 Changes of water-soluble Cu, Zn after filtrating ion exchange

resin columns and their charge distribution

B W SHE TR TR Bak A3 M (%) Charge distribution (%) .
Original Through anionic Through cationic Miximg s E#f ¥ H A Netural
. . . , Negetive Positive Zwitt :
solution resin column resin column resin . } ; lons
ions ions ions
pH 7.61 7. 46 8.03 8.50
TOC*mg-g~—! 6.46 1. 36 4.51 0.78 57.8 8.9 21. 2 12.1
Cu pgeg™! 6.67 0.183 6. 36 0.104 93.8 1.2 3.4 1.6
Zn pgeg=!  7.48  0.904 0. 992 0.104 11.3 10.1 76.6 1.9
Capgeg™d 2950 2940 8.125 9. 583 0 99. 3 0.3 0.32
* TOC . B A HLER

BESRETEAESYR IRETHPNEIBRMMBR. LEBEEESHFAXEABE,
XFHEIE B AT B B IR B RR E MBS B T IE s, SS T R A E S, B 3R
THRBNE. SERTKEEFNYESENEN TR W Cu, HBHWTREETESE
TR, M Zn,
22 KREBRANBTR LS EC4ESEN C"EFNYERBHA SRS,
Holtzclaw % (1978) #5 i REB KB RFPILFHEN Co BERIWEED., KBEH
Y5 Cu BG, X Cu ELRPHIBHIEE. BEABREFIYRRLS FRAS 5 Cu**
ZARIEA—8. BRBBAHITUEKBEAEINDERS FRRDIFF X4+
Cu®* W BB YRR AT IR B4 4r 5 Cu B S BE R/,

MW 1 AT LA B &, A
WEVHAD WA B RRE, F X
HERETAR(K.=OEERE —Cu = Ongnic C|
WAL & BB v Bl L Bl X — 4 4
F_AHARMBERECEERE KA & o)
0.58] L. 15, AT/ FRAS . W
ht Cu W BETE K0, 69 BHAEIRGMEE. O
86. 03 pg-mL™!,Cu/C L }2.64. K..
0.076 WAL RERNFRANM. & & < o o 1w+
BRERE Y 105. 6 ugemL ™", {HH H ¥
H Cu ¥ RA 17. 28 pgemL ™, Cu/C B 1 BERBEEAENHELEF Cu MBI K 28
W% 0. 164, Wi W H75.4%f Cu 5 Fig. 1 Elute patterns of Cu and organic carbon in
Kn0.5~1.0 A4 —BF &, B F gel filtration experiment
16. 7% Cu 5 K,,0. 0~0. 5 AR H K, BX —H 2 I i (A HLBE G B Bk #4940, 5%
3,

MU LA UE G /P TFREVONESENEGR. M FRYRELETHES
HRT R FRANY . IEYREESBR TRV ESHR M EBRES RO BIHEME
VIt E & R B RIL.
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2.3 KBEMANS R Sks2eisENHFRAS P Cu/CLER Co 92
T B 4m 5 &5 3 oF %18 Table 3 Cu/C ratios in different fractions of water-soluble organic matter
B 2 BAkEEEL and Cu percentage distribution in gel filtration chromatography experiment
PB4 7 Ko
Item 0.0 0.0~0.5 0.5~1.0 1.0~1.5 1.5~2.1
gﬁxﬁﬁﬁ%%&l\ Cu/C 0.25 0.18 0.95 0.035 0. 002

3% 1% (190 ~ 400 nm) i Cu
Ef&@(b’\%i*% BT 7.16 16. 7
B T — &l

£, H K. EH2 A 1.15.0. 85.0. 076 #1—0. 076 . AW FRMKK M ID . Do FERAR
(K, 1.15 1 0. 85) {y Wt i 5 2 . — NIRRT &, L9 L 7E 208~234 nm Z [d], K., 1.15
MADTE 212 1 228 nm A MR ENE ., /M FRASERANAHER S FERWH
—CHO, —~COOH, —OH s # ¥ /N TBRAS  E SR NIME. HES FREHEK,228nm
ZE A B R Wi T 2%, 210 nm £ A B R e 1) 22 B B, K., 0. 076-F1 — 0. 076 BIANH 5 43 B 7E
208,202 nm 2B WM, TR, BT EEDBENEE . BETESES.

75.4 0.71 0.02
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Fig.2 UV spectrum characteristics of water-soluble organic matter fractions

in gel filtration experiment

3 itig

BEERETHBIHETESHBKERSWEERSH LY RER. SANDES
AR TR, M C? KBS T EH FEM, T HE RS, B EBE IR, M
In" ESEARE, BEE T ALK, KB £ 2 LR REEE S pH K. B
ERTEESKBEEENYE RES YR AT LR KB 3 ] e,

KBHENYAD PARRAS> FTRESTEELRNESENAR. RN FRAHS
REHTRESENR AR LSN AERSEOEEHRARASHESFERE
AR AT DB IAR . B FRA RS T B R T L8, Br LR BB & & — A4 i 48 %t
SHTER. RHHESENLIRBTHESESRE TFRERN , B FERN RN FAHZL,
W pH AL, LTS . ELRfl, EREEABARNRBET —FHHARESRS
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Species of Water-Soluble Cu, Zn from Sewage Sludge and
Cu-Binding Capacity with Water-Soluble Organic Matter

Li Xiangzhen
(Dept. of Soil and Water Science, CAU, Beijing 100094)

Abstract: Ion exchange resin methods were used to study species and charge characteristics of water-
soluble Cu, Zn from sewage sludge. The results indicated that 94% of water-soluble Cu from sewage
sludge was in complexion forms and negative charged. Zwitt ions were dominated species for Zn. 10.1%
of water-soluble Zn were positive charged. Complexion capacity of Cu with water-soluble organic matter
was higher than that of Zn. The results of gel filtration chromatography experiment showed that the wa-
ter-soluble organic matter fractions which K,, ranged from 0.5 to 1. 15, representing small molecular wei-
tht fractions, had higher capacity than that of high molecular weight fractions, had higher capacity than
that of high molecular weight fractions. UV spectrum characteristics of different fractions were also ana-
lyzed.

Key words: sewage sludge; Cu; Zn; forms; water-soluble organic matter; binding capacity



