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Abstract

This study was initiated to characterize and assess the arsenic (As) concentration, single factor
evaluation, correlation among elements, chemical speciation and environmental risks in construc-
tion & demolition (C&D) waste samples, which come from the chemical industry (CI), metallurgical
(MI), light industry (LI), residential (RS), and recycled aggregates (RC). The results illustrate that
the average arsenic concentration has small difference in C&D waste from five sources, and the
average concentration increased in the order of RC > RS > MI > CI > TVHM-Level-IlII (standard
threshold values of heavy metals of environmental quality standard for soils in China) > LI. Me-
dium level pollution was defined by the single factor evaluation in RC and RS samples which pol-
luted more severely than other source samples which were defined as low level pollution. Arsenic
distribution is extremely uneven, such as the sample from a cleaning workshop in zinc smelting
factory and chimney scraping litter from a steel boiler in Nanjing iron and steel plant, of which the
arsenic concentration is surpassing the TVHM-Level-IIl. Arsenic-contaminated of CI and MIC&D
waste depend on their specific craft section whether exposure to arsenic raw materials. Element
correlation analysis showed that the arsenic and iron and manganese are strong positive correla-
tion, arsenic is closely related to the iron and manganese in C&D waste. Risk assessment focuses
on acid extractable fraction, the results show CI7-CI10 are non-risk, MI1 as low risk, MI2 as me-
dium risk. Through chemical speciation analysis, the arsenic concentrations of the galvanizing
workshop, chrome plating workshop and nickel plating workshop samples are all below the TVHM-
Level-III, and arsenic mainly existed in the residual fraction. The mobility fraction of arsenic in the
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copper plating workshop and zinc smelter samples was relatively high; their combination with the
minerals is loose, and poses a very high risk of environment.
Keywords

Construction & Demolition Waste, Arsenic, Pollution Characteristic, Single Factor Evaluation,
Chemical Speciation
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SKEVLTAEN, K E AR FAIE B PR ECE T S8 gos, HRERX AT
AR e, PR RERETURM[1]-[3]. HETRE AL 24 AR SR, ¥ E R ) o &
1) 30%~40%, A T IEES J ) R EF R 2 —[4] [5].

F T H AT A B I RS R 2 R R IR T 8, KRR A IR SR M e B R, UY
%) 5% AERIHI6]. AMRKEZVNEFEDZITCER, WILERZNARGET]. SR, ANl
FRDRAFDR, FERATALT (REE ). 10&S (A8« WME). BT, L. ks
YERBIMIA[8]. AMATHEE T A B2 (387 Bl b 2 5 R HE I, X S SR AN 2 X PR B s SRV 7E
RS, 5 Y 3R R K [9]-[11].

KT EFRMIE N RKZETENE. 2. BAEMEH[1] [12][14]. PEAETEHER, ]
DA KT A RRIF R R Y s Yt L. A M, S5 T HRERER[15]. B HLY[16]) M E 48 [17]
[18]fRH, fEXLmt R Rt s SR AR, WESEMZIREE[19]. AdelaP. Galvin S5l
BT HRIFEWTEAF pHAE KA T, EEBRREBOE /1, B PPN 7 A B R R 18 2% 1 PR 58 XU [18]
[20]-Nicolas Roussat 2T 1 @4 R M3 37 15 e, BT 9045 SRR W AT B i3 2 13 37 v e 7= A ffr
B FIARITE Y [21]-[23]. Timothy Townsend S5/ 7t i ISR H T G40 420 10 7 A 400 B ) o il 25 12 A 560
T ARSI, Rk, AR AT AR TR T R IR AR L7].

SR, IXLEIAT B 78 AT Xt e R E TR A AT 00T, AT i, TG AR ml I MR 30
PEEGR T LR TS, TR AP SR Y H &R R R 5 e B [24]. 5
HERASEM, (=LA RS BN D) 1) R WA RS 1F T B &R FE R 68 SRR B KUK [25] . %
PEGE 2 N TV5 K M E S BT AT . KOk HIERTRR[24]-[27], (HIE2 8 O T @SR Y
GRS PP A o

A FEARIE T SR S AR, HUE 5 RO FERRIE 62 AMFES, BFE T, mé. B,
DU J B DR A Bk o AU 2 i 5 T3 IABE T AR v BB AT T AL, JUBmAHRME AT TS
ST AN RS PPy FE T B 10 I LR B KRG o AW 7T BE VA T B SR R B SR B RS, AR SR A 1)
ARG PR T S .

2. MR 5RE
2.1. HERERHIE
2.1.1. AMAREPRIFENEYEMEE

W TR A AL SRR L] 1 A 1o BARE S LT (10 MRE ). 10 42(38 MRE ). BT(6 MR-
JRRIX (5 ML) FAEEE MR HFCRIE AR . T BEREAT) . RISEEE 8
G BRUIRGE . EREANE . REEANEL . R, B R Bl K
R T A AR LM S G MRS . RIS B e s AR R R
B R A TR T AR RS S I AR A R
2.1.2. @&

TR RE S VR TR M £ %5<0.15 mm (100 H), IHfEfE T Tt

2.2. Heamsrih BRI

2.2.1. LR R
X %% : ICP-OES (Agilent 720ES, USA); &.0oHL(DL-5-B i 22 = RF A ST ) 2UE HHAR (EH20A plus
Lab Tech); Millipore Milli-Q Academic %! #8487k 1%
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Figure 1. Location of the sampling sites in China

E 1 RERME

4 B bR AE G AT 1000 mo/L; BERVE TR ShIRFRNGIA W WA NWE AW LR EhTRIA T
THERIAW: ERRIET; WIS K B4tk .
2.2.2. BEAE

S EdE T EXCEL 2007 Wit 47 % #, F Originpro 9.1 #EAT1E &, SPSS 18.0 #f4-% Sz 11T Pearson
KRBT

3. &BER5WiL
3.1. RESRFEIE D DK I

FLRHAS AR YF R SRR i B A TR 22 2. AR B SR e E AR IR K, Bkl 232.31
mo/kg, f/MEARKH: FIME S 47.63 mglkg, I E R SR HIME 40 mo/kg [ 1.2 (B @ KL
YDEIE R PR S A, SR (IR AR E) GB15168-1995). # MY £ E i T HoR IR
BEANE, e HCA S o) AN [F) S BOX P& 240 A0 0 22 7 (WL 14 2)

MIE 2 Fi5E 2 aTRAER H, FMR FERIEE SR R F 8 S EE AR, BRI, T, @
G S R XA R ST 25 B M v T R R = bR AERE, P A R R S B
(64.12 mg/kg) e i i), B ER E T4 Tk(32.85 mg/kg), FAE BHlAF & B TV 2 5. H
PR RIXEHEY), HAaf iy 52.33 mg/kg, ARETESE RSN BEEH 7 &g k28], G 4&Mk T
AT AP35 25 43 A 48.82 AT 41.69 mg/kg.

A AT A 2 e v RO RS R TR I RS LT AR 4 42 () i B (1325 mg/kg), LR & 5 7E 14
B & A ERE LR, W REERE A R (0 L fE v & A B ik, T AR EL R P B2
PSR o VR B AR BCE AR o R ST FUR Y EEASE MR M =AMRE, PR E
SR mEHGEES(193.7 mg/kg) > R R AEANER(71.93 mg/kg) > FEANY K A%(30.23 mg/kg) > bifgEE
ER)(24.58 mglkg), =FEIAEE) FIR R IEANER) P E R e T LIRS R E S R . 1B AT
MBS R I R i K AE N 232.31 mg/kg, FESHELENAEE TEUREE; REEE N RN S
ZE )R 1 S MEE T Y5 470(217.83 mglkg), K55 44(201.93 mo/kg) FIAH X1 715175 470(116.41 mg/kg), & & thix
e T A = AR U TE RIS S BRI, KR A A =R T LI
i = AR, N 4 (R A S R 2 12 (57.08 mg/kg) N 15 R 2 12 (52.20 malkg) i MEE Sl kA
AN JrE T BRI, AR AR K % (67.93 mg/kg) A5 4TI K % BT 4 M HE 3710 7% (40.37 mg/kg) i T 3%
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Table 1. Detailed description of the studied samples

1 NERIFEFEMHERERE R 5IFE

K FE g5 2 FR frE Mk RS
T ci T T VREEL, e T4 18]
cI2 Rt ESEHTIN
CI3 HE T RE AR
Cl4 Tk b e ]
CI5 TR 75 ) i i
Clé HE T RS AR
cI7 LA I AR MR
cls Rt L Ea|
Cl9 IR S 2R ]
Cl10 Tk H B2 ]
Bé MI1 BRI E HhAR T HL i 2E [F]
MI2 R THBEEM
MI3 JRFEENER 2P Tt P AP ZE TR
MI4 VR E L
MI5 Fanid
MI6 W=, HREE B
MI7 Y piles)
MI8 B A LAy akal]
MI9 il R 3R
MI10 HhAR T B e e)
MI11 R ESEEEN
MI12 TRt SN
MI13 LefEiREE T B e e)
Mi14 Wk +i R+ 22 ] Hu b
MI15 Tk H
MI16 Y R 5 8]
MI17 HE i G () B ARIR 2
MI18 HE
MI19 Y ZE A HLbR
MI20 R ZE ) AR
MI21 TRt J i 2 ) sl
MI22 {IeR S A [B) S AR
MI23 TR
MI24 AR % J: i 2 T
MI25 Tl R ESERTIN
MI126 i K e g
MI27 HE LR A iNE
MI28-MI38 F g fiif K it PRk |
7T LI1-LI3 B . Tt B S|
LI4 BV IEH ¥ ke KR RN
LI5 i b NS
LI6 R ZE ) AR
JERX RS1-RS3 I s S FBC 25 ¥ 200%, TR T RIS
RS4-RS5 KERHE g IKYERE F& KL%
AR RC1-RC2 G g R, R T 20w
RC3 R B FRD) HITHE s R T 2E 8]

Note: Cl: Chemical industry; MI: Metallurgy industry; LI: Light industry; RS: Residential; RC: Recycled aggregates.
H: ClAbL; MI: a4 LI B, RS: HRIX; RC: #Ew k.
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Table 2. Total metal concentrations in C&D wastes samples from five sources (mg/kg)

2. AfpRIREAEYERE S S E(mg/ky)

- Jt 2 (mg/kg)
HA
As Fe Mn S P
cl 41.69 + 51.35% 16175.41 + 14409.05 396.16 + 359.82 29848.68 + 22153.88 1600.65 + 2071.54
(123%)° (89%) (91%) (74%) (129%)
MI 48.82 +57.61 28373.88 + 25039.43 765.52 + 822.10 11790.00 + 17311.21 1622.00 + 4151.03
(118%) (88%) (107%) (147%) (256%)
Ll 32.85+18.45 22992.85 + 16145.96 250.61 + 44.88 3063.10 + 1311.24 332.80 + 425. 37
(56%) (70%) (18%) (43%) (128%)
RS 52.33 +32.02 12131.84 + 7032.18 575.67 + 228.81 4564.73 + 1261.67 688.77 + 3516.75
(61%) (58%) (40%) (28%) (511%)
RC 64.12 +11.13 17348.36 + 1800.12 463.42 + 22.62 2693.15 + 632.79 685.30 + 543.27
(17%) (10%) (5%) (23%) (79%)
Average 47.63 +50.33 24042.3 +21712.17 626.19 + 684.72 11822.5 + 17204.46 1455.55 + 3522.77
Max 23231 105739.22 4765.23 60795.5 22399.90
Min ND* 666.97 32.23 109.5 ND
De/An? 53/62 62/62 59/62 62/62 61/62
TVHM® 15 - - - -
TVHM® 25 - - - -
TVHM® 40 - - - -

Note: Cl: Chemical industry; MI: Metallurgical industry; LI: Light industry; RS: Residential; RC: Recycled aggregates; Average: All the samples.
TVHM = “threshold values of heavy metals of the environmental quality standard for soils in China (CEPA, GB 15618-1995)”. *Results are ex-
pressed as the mean + standard deviations. "Coefficient of Variation. °Not detected. “Number detected/ Number analyzed. “‘The first level standard
(Level-1); ®The second level standard (Level-11); “*The third level standard (Level-111).

E:Cl AL M 84 LD BT RS BIRIX: RC: Bl Average: 4B S R F M . TVHM: 13880 55 5 AR v 818 (GB15618-1995)
CEERFRNTRIM £ bRERE. PR AR SRR, RN T OB B SRR TR i bR
{8 LA = e I .

AL

© 100

------- 4 Level-I1T
______________ ————I-.—-— e L PP al-
Cee el L L talilIIIInIII] P

-

Figure 2. Concentrations of As in C&D wastes from five sources in China (n = 62). Cl: Chemical industry; MI: Metallurgic-
al industry; LI: Light industry; RS: Residential; RC: Recycled aggregates. Level-I: The first level standard; Level-1I: The
second level standard; Level-11l: The third level standard (environmental quality standard for soils in China (CEPA, GB
15618-1995)

[E 2. AMAENRFEEREYDHANSIFE. Cl: £I; MI: J5%; LI: BT ; RS: BRX; RC: BEEH. Level-I:
TIRIMERE— R EEE; Level-ll: TIRIAERE _RAESIE; Level-lll: TIRMERE = RirERE(LIRF
B R E 47 fE-GB15618-1995)
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ILAE P 21 58 PR R B FE T KRG At R, AT AR IR S5 A0 IR A BRI R S e oG . AR iR, A5
St R TRRAL R A VA MR BRI B =IA 6.0 x 100 58, HLF& & ekl Wl it ik 18.8
e, AR ARG EE A MR RA 226 M/AE[29].  H AR E i e i sA 1500
mo/kg, AN AT, BRI G GeE E AR SUAORE, a0 KB AR [30]. T (R AR R R IR R AR,
AR R T SRk e[ 28] .

B TSR & BB, AN IR T 3 R AR e (1, e 2R 25 T AR I R b5
AR, 43704 53.78 mg/kg A1 55.9 mg/kg. FHARFEGM S EHMK, AIReAER T S b . BaA
RN E R X @SR A S & B, (AEEEIIAK, HTE 90 mg/kg LA R . Wl Ae & @Sk il L
RMNEAEEA AL T S, ORIV E R 2R, 552 35 4%, William J. Weber %5 A K3 fE
B DX SR R R P SR I35 DB v e 2 M — AR Ju 5 [31] . Timothy Townsend 45X 36 [ 2 BLik M|
L3 AR AT h ARG SR E ST P B BT 7 b, SRRk A T HA & R & &0
LBk B A - T R A XU BRI, T el R BR ) T AR R P I AR R L7

W RAE N RIS T R ADVE R L B AR NG IR % 5, B RS U 2 . =22
EH T 55 i 7 i = DM I PR e 2 (U R R k) S5 T AAE A, WO LR RS R A TR R 48
REReIE, T RRTERE 25 N i 5930 SR I 2 A1 I M0 SRR = AN, 545 X S PO B e 2 A A A P 2 v 11
As, O3 B AR £h, 330 2 U s PR XU [32] o BKIEF T 1 845 Ab B % 55 it v w1 BR B R JA T
IR, AR R LRI S AR AR, AE 1100°C LA L, BREIR Bk, IR R A
BEAT TS H . 7E 400°C~1100°CHY, As,O3 F At A As,Os I 7 7 H HiE(-69.028~-3.134 KJ)¥J/M T 0,
S E RIEAT - 7 1100°C L |, As,O3 2E 1 As,Os ISR H: 35 A1 it 5 FHRE KT 0, 41 4nfE 1200°C A 1300°C
I, F A B E R0 5.085 A1 13.202 KJ, JU S SIASRESS H R AT, 3171 58 As,O0s AE i Cag(AsOy),
FIiX — [ NANBE 52 5 [33] . ERSR JING CHUANYONG 45 %5 B0 4% (O Tfilg 6 i T s v 22, LU 3Fa
EAHIER, A T7E 1100°C LA Bl Cag(AsOq), A REA R, BRI & 2x B E I n[34]. Zhis
GRS Ar 0 KRR U B, PIRE R R, A T AE IR S5 XU

3.2. BEMPHSE. & BAWEXES T

TS G e A B SR AR SRR R [17], MM rmys k5 &Rk, SIS c R,
BRIIAEOROG R, AT LIS [R] R A R 25 (FORS i o ik RO A P WL AR e o BRI S 2. BTk, AmFFiidsd
Pearson fHK 73 #T, LABIEAERINEY) Fe/Mn/P/S S50 S& & RIAH KGR R, b5 G SR G H i
R A MG BT 45 2R (R, AT p-value) W75 3.

Guit o T BE (R ) BoR, A E S B = RRGRIEA M, R, 48508 0.993 (p < 0.001)F1 0.448
(p=0.028). RHEIULY TS EHHRMEER VMK, X5 R. Buamah 55 AR I T /K& &5 2k
FREDREMXB35]. FRA R EETE 0.01 KF ERFEM, fS5HEE 0.05 K FEEMK, B
SR SR GO EE 2 M TAFESRIFEESUR T, B . B WP E.
A LAE S B A S B AR R, WO EDIE T 25 B 5L m] RELLAR SE A5 Z . B ERAL
T ERTE et R OK, BRAIESTE L FeAsO, YUVE, [FIT Bkt T DMK &R, X SRR 23 IEA SR
0.993 (p < 0.001) F_#H E[IHIE[36] - Byungryul An 25 % FH R ER 9K UKL AR 38R0 b T 7K AR At AT S5 AL [ £k
FaEfl, HI2 HFEEIEMK 94%~98% [37]. J.K. Yang 55 N R H & Sk Eh IR 200 AL B B i K, iR )2 b AR
W ERPX AN A I R B BOR, BRI AN, BRI ERDIE RERE AN TN, T PR O
[38].

FAS, S BB TG AR AE . X — LRt — DR, Bk Bl B AN G i 20 e g 3
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ETCENRI OGN R Bk, B SR R SO TR . BeAh, (B KR, SRS B AETE R A A
FMK AR, R,=0.028 (p=0.895) ( 3).

BRI S5 YA B A O, (HERX IR A B 565, Yong-Chul Jang &6 A\BFF 7515 H
SR YL B R A B RN 1.5%~9.1%, I H 2 il R 19k B ik 890~1600 mg/L [16]. BX
AR E SR AR B R B S BT 4.4% [39]. @FURYIEAERTRZ E S BT Y RAE, s
AL, EHRAEIESE TG R USRS TS Y5 B YA
3.3. B RIS REEFIEMN

A SR A Gl B TR HR O 12 RPN [R] SRV 2 SR i Y FE kAT b, Hk AT
P=CIS. A, P NESURYI A RNTS Yt C AR SRIFE SR Y b i i S~ 2496 B (ma/kg); S
N IR VPN R HE Z RBRUERIE . —RARE R R RO A 2 4 AR I PR I, S (LI
WIEJREbridE) GB15168-1995 2k brdE, HUS=25mg/kg. 24 P <1 W NIE5H: 1<P <2 NEEIGY,
2<P<3 RNHEGY: P>3BNE G Y. WS AT SR VAR BE B R PP 45 RN 4.

PR FIP 25 R AR I AR TS DORT AR B R 5 G S AT b ™ B, ARG X 8000 KE i Al 4 A R
FE Rt 3 = bR BRI, V5 SRR B 2.09 F1 2,56, NS, ML, AE. BTEFUR

Table 3. Correlation among As/Fe/Mn/P/S: Pearson’s correlation coefficients (R,) (p-values in parenthesis). Values in bold
refer to variables for which correlation is significant

5z 3. As/Fe/Mn/P/S [B]Y Pearson #HX 7 HZER : R, FES A A p-value) (844 p-value RxAE E < BIRZHEHEXHEEE)

Fe Mn p S
As 0.993 0.448 0.061 0.206
(<0.001) (0.028) (0.710) (0.196)
Fe B 0.789 0.166 0.314
(<0.001) (0.307) (0.045)
Mn ° : 0.195 0.127
(0.229) (0.427)
P B - B 0.211
(0.190)

S

Table 4. The statistical characteristics of arsenic in C&D wastes from five sources in China (n = 62)

3 4. AMARESRIFEFE Y g IHEHE

17l FE R AN BOAME(mg/kg)  E/ME(mgkg)  CFEI{E(mglkg) PRt 5 4
T 10 132.50 ND? 41.69 51.35 1.67
ek 38 232.31 13.17 48.82 57.61 1.95
LN 6 55.90 12.40 32.85 18.45 1.31
AT X 5 88.13 2.08 52.33 32.02 2.09
AR 3 76.93 56.80 64.12 11.33 2.56
43 62 232.31 ND 47.63 50.33 1.91

®Not detected. Reference Standard: (environmental quality standard for soils in China (CEPA, GB 15618-1995), The first level standard: 15 mg/kg;
The second level standard: 25 mg/kg; The third level standard: 40 mg/kg.
ND*: AKfth. S (L3IFBTFE A REY GB15168-1995 Fik, —Zbrili)y 15 ma/kg: —Zbrifiy 25 malkg: =Zbwiiy 40 mg/kg.
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WS Re U 1 <P <2, NEEHEG. HEMET. Wme. B LPAEENE, HEFRMERKEH
BUEIR AT IIG S /MBS HBAEAL TAT M, AT LS B At A, (L TANG SAT LTS
Gl 5 H BAR T2 B S & b R 5%

3.4. BHERYTH, 8. EOUFERSIHTIRKBE T

34.1. BHEYPE, & SUEESSH

EHURYI R B BRIIEEREINE, YRR N KL E A S AT S A, T B S ]
IS 0 A A OK[40]. N T SEAERRH PP Al LA S AT A= el RV, A FER A T BCR HESHZHL
PEITRR[41]. S5 and 5 MK 3 From. BRIGTEMTIEIGES(FL) 2 S AT R T 5 (F2)
FEBA L PARRERT R M AT A S (PR A FIRA ST B FL 81 F2. BRI (F4) AT LAfR
K4 Jm o s H R s, 358 SUN— MR g 4143 [25] - BCR JESEHE U #2485 FL 0 36U A& 8 i i 4 2H 43 (F1,
F2, F3 F1 R4 A5 i A5 4 B SR BE AT EL i . FEgITFER AW R

O[S 2 (%) = (F1 + F2 + F3 + FA)S A MATKEE x 100%

Table 5. Content distributions of each fraction of heavy metals in C&D wastes samples (mg/kg)

5 BREVMTESREUERTSHSH

Samples  Element F1 F2 F3 F4 SF Total® Recovery (%)° RAC(%)°
CI-7 As ND° ND ND 29.66 +2.21 29.66 + 2.48 30.80 £ 2.75 96.29 ND
Fe 550.76 * 35. 56 619.08 +45.24  137.23+12.27 17448.72 +£1310.83 18755.77 + 1648.63 17945.38 + 1361.45 104.52 294
Mn 16.43+1.15 4.50+0.29 ND 875.40 £72.28 896.33 + 72.64 878.69 + 71.96 102.01 1.83
CI-8 As ND 76.83 £ 6.36 30.17 £2.37 29.41+2.74 136.42 +11.34 132,50 +12.23 102.96 ND
Fe 364.15+28.14 5993.08 £464.29 707.79+67.39 3883.30+£261.97 10948.31 £998.92 12278.84 +1196.39 89.16 3.33
Mn 51.48 + 4.06 30.65 £ 2.91 2.73+0.19 89.49 +7.29 174.35 + 14.59 167.46 + 14.64 104.11 29.53
Cl-9 As ND ND ND 18.81+1.65 18.81+1.65 18.84 +1.56 99.86 ND
Fe 451.19+£32.16 4881.86 +354.29 864.36 £76.10 5370.45+478.93 11567.86 +1030.29 10847.08 + 988.33 106.64 3.90
Mn 15.88 + 1.06 91.18 £ 8.38 15.99 + 1.43 166.28 + 14.21 289.34 + 23.68 292.23 +22.79 99.01 5.49
CI-10 As ND ND ND 17.46 £ 1.42 17.46 +1.42 17.21+1.38 101.50 ND
Fe 1654.47 +117.25 4951.48 +378.35 421.76 +31.38 4767.28+387.41 11794.99 £931.29 11098.99 + 878.94 106.27 14.03
Mn 136.50 + 10.03 101.40 +9.32 0.74 £0.05 163.22 +14.01 401.85 + 34.72 42393 £41.34 94.79 33.97
MI-1 As 4.61+0.26 29.30 £ 2.39 53.07 £4.93 63.38 £5.32 150.36 + 13.97 155.09 +12.19 96.95 3.06
Fe 31.57£2.37 584.19+3291 59530+46.09 3696.13+£268.36 4907.18 £489.78  5288.42 + 469.35 92.79 0.64
Mn 46.58 * 3.96 76.57 £5.97 38.70 £2.72 46.65 * 3.96 208.50 + 18.93 214.04 +19.17 97.41 22.34
MI-2 As 33.33+£2.12 34.99 +2.87 0.58 £0.07 138.75+12.27 207.65 + 16.26 232.31+21.82 89.39 16.05
Fe 65.97 + 4.09 727.70 £36.47 395.31+29.26 9696.55+876.21 10885.53 +983.02 11962.41 + 864.38 91.00 0.61
Mn ND 62.50 + 4.27 13.75+£1.25 81.04 £ 6.09 157.28 +12.33 166.17 + 15.19 94.65 ND

Note: electroplating factory samples (CI-7: galvanizing workshop; CI-8: copper plating workshop; CI-9: chrome plating workshop; CI-10: nickel
plating workshop);zinc smelter samples (MI-1: electrolysis workshop; MI-2: cleaning workshop). F1: acid extractable fraction; F2: reducible fraction;
F3: oxidizable fraction; F4: residual fraction. *Total digestion concentration. "Recovery = (F1+F2+F3+F4)/Total digestion x 100%. ‘RAC = F1/F x
100%." Not detected.

e BEESFEM(CI-T: BEREZEIE); CI-8: HEMIZEIA); CI-9: BEESZEMM): CI-10: PEERZAEIE): JAEE (MI-1: HUBZER]: MI-2: JHBEZAE(R); FL:
FRTTIRENZS: F2: ASEJEAS: F3: WIAALAS: Fa: TREA: RS E. "EIR = (FL+F2+F3+F4) MMM S i x 100%: “RAC = F1/SF x

100%. Rt .
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Figure 3. Chemical fraction profiles of As, Fe and Mn in the six C&D waste samples from
the electroplating factory and zinc smelter in China. Electroplating factory samples (CI-7:
galvanizing workshop; CI-8: copper plating workshop; CI-9: chrome plating workshop; CI-10:
nickel plating workshop). Zinc smelter samples (MI-1: electrolysis workshop; MI-2: cleaning
workshop)
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