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Abstract

River sediment matrices accumulate and collect pollutant from water, soil, and air
including organic and inorganic material, coming from natural and anthropogenic
sources. Simply empirical mathematic models were demonstrated to realize and
predict the correlation among aqua-regia extractable heavy metals (Cu, Cr, Co, Ni, Pb
and Zn), metals bound to organic matters (OM), and OM for the complicated
chemical reactions existing in the river sediment matrices. Six main rivers, the
Yenshui, Ell-ren, Tsengwen, Chishui, Potzu, and Peikang Rivers, located in southern
Taiwan, were contaminated with heavy metals and OM in different level from
industry, domestic, and agricultural wastewater. Significant exponential correlations
among aqua-regia extractable heavy metals (Zn, Cr, Pb, Cu, and Ni), OM, and metals
bound to OM were found in different depth of Ell-ren river sediment. The exponential
correlation coefficient between aqua-regia extractable heavy metals (Co, Cr, Pb, Cu,
and Ni) and metals bound to OM in per unit weight of OM in the Yenshui river
sediment were 0.92, 0.84, 0.77, 0.72, and 0.63, respectively. The correlations between
aqua-regia extractable heavy metals and metal bound to OM in per unit weight OM at

serious metal contamination river sediment can be defined in empirical mathematic



model as below
M = A + B x (Metal bound to OM/OM)
By usage of the model, the amount of each heavy metal forming complex with unit
weight of OM can be predicted with concentration of aqua-regia extractable metal in
sediment. The calculated results for complex formation constant (B) between
aqua-regia extractable metals and metals-OM/OM from experimental data can be used
as an index to compare the binding capacity of metal with OM. The larger the
complex formation constant B existed, the weaker binding force of metal and OM was.
However, in slightly polluted river sediment matrices with heavy metals, the empirical
mathematic model was as below:
M = A + B x (Metal bound to OM/OM)
Where A and B have different values for each heavy metal.

Keywords: mathematic model, heavy metal, organic matters.

-~ W

kERBY ARV RS RERAE BT 0 B S 045 um
PR AT A 0 B RSB R £ b (dissolved metal) AR B F Big A L OfEG
HR k& b (particulate metal) « -KRETRE ¢ R £ 0 DB RIEF TIoA
ﬁggzﬁﬁm@,W%yg«ﬁ&mgﬁ%@ﬁ%@%’%ﬁ%?%g@ﬁ
FtE R R AR P ip &P ¢ gk ik (Ryssen et al., 1999) ¢ &R ¢ E £ 0 - 3

PRANIARRY F RS RN EEERBIR PR AL - WGPk

WY RGBT 2 BTIR  ARE T Ao

(-) KEP E &S

Biferg 2 (B o dedkd o s SRk S 2 F P 1R AR
2B g dedpt o cpH B F B Rkl 2 KM F BAERY £
P& ﬁ%iﬁmﬁiﬁﬁi.ﬁﬂ#ﬂﬁwyo@ﬁﬂrﬂp%m&ngﬂmgﬁ #iF A
PE e gae o bl 5 F B F(PCBs) e AR IR e ERBREEFASF
NELTEY feF G HBE DT R RS ERS T RSB RANE LS
(U.S.EPA, 1993) » J* L e 4 & 7 H.d 30 ] pff 2 AR MLE § 5x 2 46 #f

Rk €A A R A S LR T 2Bk T R
MIEH 3 @G PP L FTHE T AL ENFIPEREY o X kHERY £

M8 KR 2 g de & 1 477 - Boothman (1988) 45 41 i€ & ik ¥ 217



PRAIESF FSERED AR F BododiF 18- B B T4 LN SE AR o
21 kHREY £ 28BS RILZEERHEH

BhAF B FEEED 7§ KL

B 4T,

PR (R B F REREmF §
FENARY XX (X)
R X X X) X) X)
W 2 3 X X (X) X (X)
LK XX
R XXX X
& F B XXX

XXX — A &g XX —E & 4] X—— S5 (X)— 7 A i
T KR AL (1992)
B E AR EBERENE2ZAGT R EXF pH §F L BRT =~ 43 5
P E R A S g RRF BToAE £ hF R RF BB Tl R AR
fi £ #74 7 (Gunn et al., 1988) - Kabata-Pendias (1992) 3 3.4 3 pH & ~ 7 4 ~

i

BRI 25 F 26X E LA+ 8 H 6 -Calmano et al. (1993)

<y RE %ﬁ%ﬁi*%ﬂﬁ’ﬂ§“§&ﬁﬁ§%i&%@@jﬁg
PE AR R REITA R A o

Rk ? £ & et i oniE 3 (transformation) s i & F2 T 5 A R AR S C

1. S s iE
2. REBEESE LB G

3. FABREARELEET B LA BN

4 EFEHRETRET s

5. MBEEEBF 4 SR (K8 B F RE Y 2 pH @)

6. Bt BRIERY £ BFC P T Tr 2 A F ER T mE B o 2

(0) 2R R
FHEAeRFE Y PR £ R A S % 2 % b (Rauret,

1998) ° & # % B~ (sequential extraction procedure > SEP) » S # A% Ai@ " ~ &

A s kY REE & Bt e A B 2 ~ 47 (Tessier et al, 1979 ;



Belzunce-Segarra et al., 1997 ; Singh et al., 1998 ; Tsai et al., 1998) - Mulligan et al.
(2001) 4p g * FEx v g 3 Y 2 £ AL > A R F I R AEEHAT B
N2 RARZEF/ T RAEP £ A4 BP 3 VAT REBENI A A
M2 £HAE - v EBF L% A A Ak 2957 -
Tessier et al. (1979) #-¥ & & &k @ A jg 13 17+ 2 7
B R R My PP RFERTPRER fﬁﬁ;‘*ivfﬁiﬂﬁl?
Calmano et al. (1993) R|#-2. %~ 57 L4 i ~ BB i
B2 FPPamit P AP LR RRi2Z £ ol s 0GP &EEL 4

B » % B f (casily reducible) 7 £2 25 7 iR F 1 a2 & B Y R

ra
(Qm
Bl
Cg‘r

ra

™V
w
[
=

£ R ik (moderately reducible) - @ He et al. (1995) T #-2 % 4 5 = A4 & » 4 5
SRR T RME S BT E L SRS BMITREE ABE ;
k> Community Bureau of Reference (BCR)P| #:#-H % &2 5 v 2 /2 ~ 7 R &
ik % ¥ 3 it fy (Perez-Cid et al., 1998) -

%2@%ﬁ*ﬁ$%ﬁ%1@i%&

Tessieretal. (1979) 7 <4kl ~ AR L ~ 4843 PP L~ F BPFERF

Calmanoetal (1993) # < ff ~mREALE -2 FRE -7 RRRLE ~F B85

He et al. (1995) KRR T M F WAL P R - TR

[N
iy
fra
l_
/&"ﬁ
?;»,"‘*
E
Yi<
¥
£
3 )
¥l
<k
&
[
ps
=
gira)
i
Rl
=
(s

=
i
i
=
/4
!
ey
=
i
Wi
=
I%
2
=
X}
R
e
=
=
iy
s
9&34
14.\
#
b
jpas}
=1
s~
Bl
|

1. 7 2#8y
lﬁ#ﬂ}%/ﬂ P i E A A R4S S HF T x5 4 (Mulligan et al.,
2001) o I * 23 > Bt m B2 F A RS LK o F R B Lk



B T AL £ 4 e -mg (5 # (Tessier et al., 1979) o
2. mMERELSE
ﬁ%uﬁﬁﬁﬁﬁﬁmHﬁéSO%ﬁﬁT’%ﬁﬁﬁﬁﬂﬁﬁﬂ%ﬁﬁT

& & 2 &£ FH(Mulligan et al., 2001) - Tessier et al. (1979) 4p &1 4] fi4& » < 3| pH
RS Tk

3. vikhaRi

TEBEEF P EEE o G B RA A pH B3 20 HEET 0 T ARE I
2 Efheo R T IERARKN ALY EEAE F B cESDT F L FBRR ST B
(Mulligan et al., 2001) -
4. 73 tiER i

TELEF PP EI R G B & R R FPR A

T VA E B2 & (Mulliganetal., 2001)c 2 F BB G W T F LA 53R
= % ik @ (Rauret, 1998) -
5. AR

TEED P HLEHEFERAGTERLLIAFIRH LR R
o p AARY 3 5 (Tessieretal, 1979); Z AB Bt ™ » PR

BB g HARR RS o AT E B 20 & H(Mulligan et al., 2001) -

Rauret (1998) 4p i - B * i EH R P 2 BRI 5T 9 n=k
BFotmgdetz Bap s sspk s BRA - 3 R B -

J«r\?/;}r" PRPF LY TERLBEEHAT RO RMRR NI EY Lt
k2.7 £45% F > 4o Ryssen etal. (1999) %+t 41 pF Bovenschelde 2 Dommel @ £

PE Az A~ 457 # I 0 Bovenschelde 7 ¢ RRE MRR % 3
GV A EfrRBER AR > B F U & BB T EES -
Raird £h e ERRLE2ZEEG 50390 %2 & o 4pf > & Dommel 7 "
WEFRER B4y S HE2 HBEER IR S EREARYE
Pl 2§ 0 it ﬁ?“f FUARARRGES  HARGE Y G BEAD
B 117 AR L 4% o Tessier et al. (1979) 4 45 4c £ + % # 3. Yamaska £
Saint-Francois ;# "' T #5;7 £X Saint-Marcel ¥2 Pierreville & & 2 433 iy » 3 BF7
BARY IR0 A R UAARRAER AR A R g B ARG T RS
;4% & o Kabata-Pendias (1992) % #3237 ik £ HEF#EANE,» 27T >



PSR R U BB T AR KRB RA O A PR 4 g

SR T LA A RA 4RI EE G A BRI AR AR

(2) AR a2 %R
Rrd £ A B2 ARG R T BRGS0 AN AT U AR R

W
\\,1
X
E
1=

L A B R A g 2L B N pp s . oL &
SRV ERESE VI CESLEEALL AP TY RV ERRES LW

AEEF M RESEESE P PRSES B - Rl AR E 2R aS

\%k =
¥
1%
l N
e
-
3
=
&=~
"
3
(U8)
_‘7_ Pt
=h ~
fot.
>—L
il
3
ETIS
>~
k)
S
S
1%
M
T
N
NN
he
&
5
TS
X
‘ZJ

TAERARAR A A LA 9TES > AaRPEMAIE S p RGN HFLE
PRA R Eh BEEEL T IE ER T UT LGS
ORI BE o UAREZ FR AR

Tt 0 AT Y o WA R Y 2 T L SRR BER L AR
PRSE  HBF PR EE 2 PP EL £ %4#%ﬂ§@fpi,a
FAeEERRR Y B R G AR Y R stz £ F
B2 T AR 40 BTG A Y ZASE)L G

2_ % ¥ % P~ § (total extractable heavy metals, TEHMs) °

m ‘5““
m

W l ﬂ
i;g

Bt

I

N

& B SR A= Kk
(247 1% 42)
LRSS p RS
O e + -+
B e TR -+ ++ T+
&3 PR o ++ T

&
ey

[ e+t ++ ot

WP e P + +



=g

7R — +++ —

M HATREF A EF AR F ORI REF S 2V R

T4
BB AL/ E BB HOEL S
Rauret (1998) 4p 11 icE £ 7 P&ES AL PR L7 A B E 2 2 57 )
PP F 2 REPLET L S FE NI LR AREY O & B2 M2 R
Mi g EBEBHEI L7 P2 BAV kg2 FF £ Far RiC AR A
AR kY BEM N 4 BAHF I X < 7 e (Calmano et al., 1993) -
hiEE LS EFURRY AR PELE RFEHL L ROB B
FlArd Pl B2 =7 Apd 5 (Forstner, 1989 ; Pardo et al., 1990 ; Boughriet et
al., 1992 ; Warran and Zimmerman, 1993 ; Tsaietal., 1998) - 7 f2 & & B ki ¥
BA A HF HERE A R KA RS A AT g A2 £ °i*
Bk EE R BERA S AALSRORREY LERILEPEPE R
AR IHERI EF BB F 2 X5 LSRR £ 2B e A
feF f 4 e i ¥ 2 5 A (Rauret, 1998) o &4 F ¥ J* 2 b > 1073 fF
BEMEDERT R F A A E R AR Al EAXE G
BHEEHEL EBART 5 2P o A £ 8 T b
* (Calmano etal., 1993)c =t gk ? 24 E 2 /H2FHn 3 T AL 4

fod
&
4
3
¥
=
A
A
5
'y
3
_\g_.
i
ik
=
(ﬂ
|4
ﬁ\‘ﬂ
=
M-
A
’
i+
e
A
”
=
Ja
=
K
_H7
fa
an
9
@



EEBEPE S FRELIB LI BB BT AR I T £ -

(1) 252 8¢
R RFEERE LSRRI AN AFEAFTE? SHLR

B ReRAERSLRREY £ AR &ﬂ%‘rwéﬁaww\xaﬁ/,}ﬁv MELEE S R
WML AR B RS s aE R LERFALY F R MM R
BARES LS PRSP RN R T RS

AEAZBFIEARERIED)P AR ELERERBRE T ()

}'.’V
PR £ REBET S PO TR LR L

e

R ERCACIEA | JE i

IR REHE

1 RE&HF2 A4 02

(=) AFIR&EITE R L

DHDELLEE23 By 728 RKF 11'19* sediment core sampler ** = i=;%% #-k;%
TR DEZ BRERE R ER J\’ff’mi—ﬁ RiF A BT TR R
;}jéﬁ:mﬁfi['fa B T3 47C J\%EI“ FeFEE o AR Rk AR
TR R s U PRI R LAa e T IOcmP\AI‘rﬁL2cm*7’:,\2”
Ao 10cm M TR R 20 KR HE IR Som 2 s Bk o BN AR R R T g0k

fS B = ks sk o j@f%[%;‘ﬁ%’?ﬁ‘:’ R CECELRLE: S F AR S

Q)£ 4£4H2% 7% 7 £ KK f* sediment core sampler 3t % < %~ & KK~
FhFER MBET S BRERE PN R RER L ERCRKIRET KGR R
i* ’;f%ﬁ‘mﬁfi"ﬁ WEFFWACKE? AP RHRET AR R AATR
P f AL RATF AR > R B RGERL R A G e T 10cm p# [F 2cm 7
= sk 10em M T URR 2 R LA R Sem 2 2 Bk o B AR RT
S ES gk BERLAT Y EASECESEL T -

(Z) KBiF? LAt G5 a7
(1) 7 ¥4 z & : 12 Walkley-Black method (Gerhard, 1993)ip] T 3g 47 3 4 2

¥ o ¥ 17 Sims et a1(1991)3?#z'31 dizo N %A T
Q) 4B LR R gﬁﬁ@iﬁk%ﬁaﬂwCAM@

Australia) A 7SR FPa IR ? 2 S gy Lk F AU URSE S |3 S,
rEEETE

B R

2. 3 %W X
() P REY LBEERTEAN (ERERE):



Br05~10 5 87 F ook~ i (2 2% BRESF 2 E s B REHS
EEMBIE)RP AR FREEEEE 2R R ~ B BACA W M ELY o
deor 3ml EAVEE > Oml EBAL BN R F Y 9 20min AEF A fRA
%*%¥ﬁ?$@&ﬁwﬂﬁﬂvmmw6%W&mﬁﬁ“ﬁﬂﬂwmm
B e s i)~ g g ¢ o 2 10000rpme 3o 2min AJE £8P~ R 50.45um
AR 0 MR Btk KB KLY Cu>Zno Ni> Pbr Co> Cr Fe
% Mn 2. B %] % & (Breder, 1981) °

(5) #F BrEEE b ARTIH T
SSEE RS ¥y VYRR L X
HAGH3g Bop A (2 EE BoRE S R ARE SRR AR
E) P 2 RIRER R R E 2 §0 &K 11 Tessier A, et al (1997) % % eh
Sequential Extraction Procedure (SEP) 3 B~ #-7 425 i 2 € £ H 5
3 EBR Y 5 311,000 rpm T o s 20 min £ 20 FER 0 L2 0.45 um i
- (Nucleopore polycarbonate membrane filter)i Jjg < (Ma et al. 1997) » £ 12 %
3 RSk kH RGFAAS) K RI] Bt li? A £ 4B B - 2
3l 2. SEP 2 & 47 Zp4c Bl 1 #71 ©

(2) i RS R G R
%ﬁg%p%&(_c¢~ RIES R E S HRIE SRR EE A BE)
MR L7 fRIER E R R 2 57 %k 12 Walkley-Black method (Gerhard, 1993)
PlEJERY F 5 2 £ 702 Simsetal (199]1) 3 & 122 238 i %4 7 o

() ik A 47 8icgp 2 S A 4

nRPrFEEREN R A RP RS EEREA LA HRER
ZARMAPMEHR SN > TV RAEF AR E BT T A A APR GHR 2
A-B ¥z £8 -

1. ,f» ;f##"iﬂ‘fﬁ’i’u gt 4
BEREEE TR 2P "RA(rBKEE - SR £ A /B EHRER
?%#ﬁé%$@ﬂﬁ7wmzk%iﬁkai¢%m4\pH@ﬁwﬁ?
ENERE NI EI A BEDP LA REE IR B RS L A BTN
% o
#FoREEN A A REERE FR ALY £ £ H(CroCur Co Pb 2 Ni) »
%#zg‘ﬁﬁ*%#méai$%ﬁﬁﬁpn@% ﬁ&@&%ﬂ@WM)

T % Wy S dp Heir fF L2 Ap B Cades Bl 5 0.84(Cr) ~ 0. T2(Cuw) ~ 0. 929(Co) ~
0.77(Pb) ~ % 0.63(Ni) » e B -R;ERKE P Zn IR EZ B BFeSL In



\F‘b

#&ﬂwwwﬁm%w&’“$03a%a® BT RFIV RS In KR
PO RS S Z 4EF 1 Ay (Tsai et al., 2002; Borovec, 1996) » = =% & ik @
ﬁmePCuanbaNnﬁﬁagﬂJw# ESEEBT G AP L
B o dp B §F s B % 0.9(Cr)»0.97(Cu) 2 0.9(Zn) > 0.89(Pb) 2 0.96(Ni) (4
B3 ez ZiEREY AP RRMY2 CoFLE > Flot Co REREEEE G
Wit Co B A aApM It s & o

XBERLERF AP "R LREERREGICEE ] B ERL 4
IR SREE S E S E LS S
M = A + B x (Metal bound to OM/OM)

He MAEZRE? BT ER2Z B9 2HRAE(Cr Cu Co Pb-7Zn% Ni)» H
i~ % (mg/kg) > Metal boundto OM/OM * 2 2 H i & £ 5 W4l £ H 1=
»(mg/g) e A & Y LBk RBl Y 2 #£55 B .kz\iffﬁﬂ il O -
iphRoBEg < ALY £ RE G P2 atgind 35 Cuz B ] (0.2161)
ﬁﬁﬁﬁ&%ié%%%%ﬁ4’v$%7%ﬁ66u LR 4ERT T 15 AL (Tsai et
al., 2002; Silva et al., 2002) - # & £ 2 B % @A 9 ;i Cr(l. 1195) ~
Ni(1.7212) ~ Co(2.306) ~ % Pb(3.1782) -

%Q‘J;‘M KIE S AEF KR /ﬁ/q—@/ﬁ“’i$%"t’ﬁ'ﬂ€-34§§*” :p':‘ £
BER2ZRMIPM GlcT 2 P ;%E c Ak MR R4cB 4 2B T o

SNERERBA AL TARAY ABELBRERE nE R SR E L
i A TV RS EF SRS A E L

M = A + B x (Metal bound to OM/OM)
WA fdicB 2 S ApH B R 40 5 977 -

\m&«

# 4. Empirical model coefficients existing among aqua-regia extractable metals,
metals bound to OM, and OM in sediment matrices seriously contaminated

with heavy metals and OM.
M = A + B x (Metal bound to OM/OM)

Aqua-regia

Rivers Constans Coefficient Exponential correlation
extracted
heavy metals (M) (A) constant  (B) coefficient ( R)
Yenshui Cr 2.65 1.1195 0.84
Cu 3.24 0.2161 0.72
Co 2.43 2.3060 0.92
Zn 4.49 0.5208 0.36

Pb 2.46 3.1782 0.77



Ni 2.61 1.7212 0.63

Ell-ren Cr -2.27 0.0126 0.9
Cu 0.47 0.0091 0.97
Co -2.25 0.0035 0.05
Zn 0.15 0.0008 0.9
Pb -0.94 0.0036 0.89
Ni -1.27 0.0076 0.96

# 5. Empirical model coefficients existing among aqua-regia extractable metals,

metals bound to OM, and OM in sediment matrices slightly contaminated

with heavy metals and OM.
M = A + B x (Metal bound to OM/OM)
Rivers Aqua-regia extracted Constants  Coefficient Linear correlation
heavy metals (M) (A) constant (B) coefficient ( R)
Tsengwen Cr 0.61 -0.0117 0.37
Cu 0.43 0.0085 0.26
Co 0.33 -0.0079 0.41
Zn 2 -0.0084 0.33
Pb 0.21 0.0035 0.28
Ni 0.61 -0.0086 0.32
Chishui Cr 0.49 -0.0006 0.02
Cu 0.63 0.0062 0.17
Co 041 -0.0099 0.34
Zn 2.88 -0.0141 0.45
Pb 0.34 0.0036 0.3
Ni 0.61 -0.0049 0.12
Potzu Cr 0.79 0.0036 0.19
Cu 1.02 -0.0051 0.21
Co 0.34 -0.0034 0.19
Zn 3 -0.0022 0.26
Pb 0.88 0.0012 0.07
Ni 1.11 -0.0114 0.28
Peikang Cr 0.93 -0.0168 0.39
Cu 1 0.0041 0.13
Co 0.37 -0.0057 0.34
Zn 2.43 -0.0017 0.09
Pb 0.84 -0.0052 0.19

Ni 0.96 -0.0091 0.24




2. Wit B4 datd & h2 i
BoRERRY TR 5 5 B Brats2 2 RREEE £H(Cro Cuo Coo
Pb>7Zn 2 NDEz Tt @s % i 0.54+6.04~0.11~0.78~1.51~% (.48 -
Moo AR Y 2 Tt @ W L 1.74+5.2720.29~0.23~1.03~ % 0. 86(4
% 6)c FiFiER 2R KEIRIFRZIEF VIR LRI RLRA @
RALEERTAL AR R LA L ERREF AL AR I ERERY
WhratRE gh2 BN R B FL2ZFRERR S EFY O XFIER
EERFR2BREREY FR g RIPHETRIERZIRRAELER
(Cr>Cu>Co>Pb>7n 2 Ni)ﬁi BEAS L 19.95+1.26+3.88~5.70~0.72 ~
3 24T m £ER /‘3—’1L B i B RESAFEZFBERRL? A5G
PHE G B2 2 FESFE £2HCroCuy Co>PboZn 2 NE 2 vt ER|#
e 6o e

# 6. Statistical results of complexation ratio between metals-OM and OM in

=

sediment segments of six rivers

Complexation ratio of metals-OM vs OM
Rivers  Samples (mg of metals bound to OM/g of OM in sediment matrices)
Cu Co Cr Zn Pb Ni
Ell-ren R. 18 Mean 6.04 0.11 0.54 151 0.78 0.48
Min. 0.96 0.07 0.05 0.96 0.06 0.21
Max. 14.83 0.18 2.26 3.42 3.61 1.86
C.V. 0.96 0.75 0.39 0.26 0.78 1.04

Yenshui R. 61 Mean 5.27 0.29 1.74 1.03 0.23 0.86
Min. 0.06 0.05 0.26 0.61 0.01 0.25
Max. 19.95 1.26 3.88 5.70 0.72 2.47
C.V. 1.01 0.68 0.53 0.23 0.64 0.50

Tsengwen R. 67 Mean 0.57 0.18 0.32 1.53 031 0.38
Min. 0.11 0.09 0.12 0.65 0.08 0.16
Max. 1.18 0.60 0.96 2.96 0.62 0.91
C.v. 0.29 0.45 0.52 0.45 0.35 0.44

Chishui R. 58 Mean 0.73 0.24 0.48 1.80 0.44 0.51
Min. 0.28 0.11 0.15 0.71 0.21 0.15
Max. 1.39 0.51 1.02 3.31 0.93 1.09
CV. 0.30 0.38 0.38 0.33 0.26 0.43

Potzu R. 63 Mean 0.91 0.27 0.91 2.69 0.92 0.77
Min. 0.55 0.15 0.47 1.54 0.61 0.33
Max. 1.62 0.48 1.29 291 1.23 1.43
CV. 0.18 0.27 0.18 0.19 0.12 0.31

Peikang R. 64 Mean 1.08 0.27 0.56 2.27 0.67 0.73
Min. 0.69 0.11 0.27 1.04 0.25 0.36
Max. 1.59 0.48 1.06 1.74 142 1.42
C.V. 0.13 0.26 0.29 0.24 0.35 0.28
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] 3. Correlations between aqua-regia extractable heavy metals and metal bound to
OM in per unit weight OM at sediment matrices from the Ell-ren River (a)
Cr, (b) Cu, (c¢) Co, (d) Zn, (e) Pb, and (f) Ni.
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®l 4. Correlations between aqua-regia extractable heavy metals and metal bound to

OM in per unit weight OM at sediment matrices from the Tsengwen River
(a) Cr, (b) Cu, (c) Co, (d) Zn, (e) Pb, and (f) Ni.
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] 5. Correlations between aqua-regia extractable heavy metals and metal bound to
OM in per unit weight OM at sediment matrices from the Peikang River (a)
Cr, (b) Cu, (c¢) Co, (d) Zn, (e) Pb, and () Ni.
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] 6. Correlations between aqua-regia extractable heavy metals and metal bound to
OM in per unit weight OM at sediment matrices from the Chishui River (a)
Cr, (b) Cu, (¢) Co, (d) Zn, (e) Pb, and (f) Ni.
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B] 7. Correlations between aqua-regia extractable heavy metals and metal bound to

OM in per unit weight OM at sediment matrices from the Potzu River (a)
Cr, (b) Cu, (¢) Co, (d) Zn, (e) Pb, and (f) Ni.



