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POLLUTION ANALYSIS OF URBAN RIVER MUDS BY
FRACTIONATION OF HEAVY METAL COMPOUNDS

] e * K & B
Harukuni TACHIBANA* Tsutomu ONUMA* *

ABSTRACT ; The forms of heavy metal compounds in urban river muds were fractionated by various
solvent extraction methods. And by these examined date and its principle component analysis the pol-
lution characteristics and the sources of heavy metals were analyzed.

The results are as follows :

{1) It 1s possible to determine the artificial origin heavy metals (Secondary deposits) by 0.5N
HCI extraction method, and origin bounding ones by 6 %$H,0O, extraction method and absorptive
state, oxides and carbonates by 10%HOAc extraction method.

(2) The concentration of urban river heavy metals 1s high i Zn,Cu,Pb of 05N HCl soluble
metals (Secondary deposits), especially in Zn.

(3) The heavy metals in the urban river muds are composed of ones 1n natural soil particles (Primary
deposits) with much Fe and Mn, and ones 1n artificial deposits (Secondary deposits). When urban
drainage flows imnto river, heavy metals(Cu,Mn,Zn, etc.) contained in 6 $H:0. soluble matters
become rich and the proportion of 10%HOAc soluble metals becomes high.

{(4) The artificial origin heavy metals are much contained in silt and clay. But there 1s not a great
difference between the patterns of the ratio of each concentration to the total concentration in each
analyzed grain size. So the influences of pollution come to entire muds.
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IKHBL TRASN 20 WEEAEE~ Ol Hife Table1 Flow sheet of 6% Hydrogen peroxide
DECE > THETEC EARS . BTN E extraction method.
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HEWHNESRT, RECH-> THED~OTRERES «—40ml of water

BERSHRCOFHEBEL L, HETOMRERL +10nl of S0%H.0.
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¥
Filtration (Whatman 542)(11)

Repeat the procedure( 1),(1)
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Table 3 Flow sheet of 10% Acetic acid extraction

method.

Mud (10g)
«~100ml of 10%HOACc

Leaving at room temperature for 24hours

Filtration (Whatman 542)
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Figure 3 Relationship between concentration

of 0.5N HCl soluble heavy metal
and concentration of 6 %H,0,,
10%HOAc soluble heavy metal.
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Table 4 Correlation coefficient between concentration of
0.5N HCl soluble heavy metal [0.5N HCI extract] and
concentration of 6 %$H30, soluble heavy metal added

to that of 10% HOAc soluble heavymetal. [ 6 $H,0

10%HOA .
Hih THRE S BA HOACT th TR pisy  iond (lTsamples)
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Figure 5 Water Quality of R. Shinkawa and R. Fushiko.(12/16/78)
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Table 5 Grain size analysis.

Wentworth scale

Grain size in this study

(Item No.)

mm mm
Very coarse sand 2~1 Very coarse sand (1) 2~1
Coarse sand 1~1/2 Coarse sand (2 1~0.5
Medium sand 1/2~1/4 Medinm sand (3)  0.5~0.025
Fine sand 1/4~1/8 Fine sand (4) 0.25~0.063
Very fine sand 1/8~1/16
Very coarse silt 1/16~1/32
Medium silt 1/32~1/64
Fine silt 1/64~1/128  Silt * Clay (5) <0.063
Very fine silt 1/128~1/256
Clay <1/256

Table 6 Characteristics of river muds.
R Shinkawa

DATE 10/16/78 12/16/78
St. St S2 83 S4 S1 S2 S3 S4
pH 7.0 7.0 6.8 6.6 69 66 7.3 6.8

WC% 27 53 24 26
1L% 2.6 6.6 2.9 2.4

25 37 33 27
31 5.7 39 2.7

R Fushiko
12/16/78
S5 S1 S2 S3 5S4 S5

DATE 10/23/78
St. S1 S2 S3 54
pH 7.4 7.3 7.2 7.2

WC% 24 61 25 31
L% 24 69 25 3.0

7.4 6.7 7.1 65 6.7 7.3
22 28 53
6.1 1.8 3.8 1.9 2.6 8.0

1) 10~20mm

2} 05~10mm

(3) 025~05mm
(4) 0063~0 25mm
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Figure 6 Graimn size distributions of river muds.(12/1/78)
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Figure 8 Proportion of concentrations of heavy metals by various
extraction methods. (R. Shinkawa St. S1, 10/6/78)
(HF-HCI-H,0, soluble heavy metal : 100%)
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Table 7 Ratio of extraction by various methods.

Nots) Total™ HF-H:0,-HCl digest(100%) ' (A) HCJ extract (B) HOAc extract (€I H,O; extract
DATE (1) 10/6/78 (2} 10/23/78 (3} 12/16/78

R Shinkawa R Fushiko
St Sl Sz S3 S4 St F1 F2 F3 F4 Fs
DATE (2) (3! @) 3 @) 3 2) 3} ave DATE ar @ (1) 3 1) [T (3 ave
Fe (Tg/kg 51 45 56 46 74 55 52 64 Fe /Mig/ke 47 73 65 61 52 51 47 57 55
B % 11 19 14 18 6 15 9 12 13 & % 8 8 14 4 11 11 20 23 38 15
Mn (Tima/ke 660 730 780 720 1060 810 620 720 Mn (Tim/ke 580 1040 920 730 700 430 520 520 600
w % 19 33 2 2 15 25 12 11 20 % 7 5 26 4 8 10 14 3 38 16
B % 13 22 15 16 8 14 7 713 B % 6 320 3 3 7 728 31 12
c % 15 9 8 6 3 4 4 2 5 © % 1 t 12 ND ND ND -1 18 24
Zn (Tima/kg 250 240 550 370 260 330 450 410 Zn (Tims/ks 230 270 410 140 150 150 150 290 330
W % 55 78 57 75 37 69 56 73 63 W % 50 43 54 15 26 25 41 53 68 42
B % 42 59 47 52 32 46 47 49 47 B % 47 32 4 12 16 22 27 45 50 33
€ % 8 14 20 18 6 11 3 9 11 c % 6 g 26 ND 1 t 2 30 52
Cu {Tima/ks 24 20 67 49 26 30 21 18 Cu (Tima/kg 35 27 62 23 17 21 21 45 46
) % 68 51 49 56 36 50 28 35 47 A % 32 33 5 18 2% 20 3 50 64 36
B % 18 12 10 5 21 10 6 31 B % 19 9 13 8 10 8 9 18 9 11
© % 18 16 30 27 12 20 14 9 18 © % 10 15 46 1 ND 3 5 43 60 20
Cd Mm/ks 20 35 46 39 40 35 36 32 Cd (Tima/ky 37 35 45 35 28 34 28 43 32
A % 17 16 2 18 12 20 21 18 I8 w % 14 12 28 7 10 12 15 271 3 I8
Pb (Tina/ke 42 32 70 64 41 5 31 19 Pb {Tim/ks 39 44 67 34 19 25 38 44 51
A % 48 32 50 53 44 45 29 40 43 A % 28 20 5 15 20 8 13 36 45 36
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WHHEBERE~ MY v 7 2% R T, F Figure 9 iKid, Mn,Zn, Cull DWW TOILEKBEHETHEL
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Table 8 Correlation coefficient matrix from the data of concentrations of heavy metals analyzed

by varrious extraction methods. (17samples)

(T) : HF-H:0.~HCl digest (100%)
(B} : HOAc extract
(C): H,0, extract

IL Fe(T) Mn(T) Mn(B} Mn(C) Zn(T) ZnB) ZnlC) Cull) CuB} Cull) CdT} PbiT)

I'L 1.00
Fe (T) -0.04 1.00
Mn (T} -0.05 0.77 1.00

(B} _0.85 -0.06 0.09 1.00
(€ _0.90 -0.00 -0.01 0.94 1.00
Zn (T) _0.55 0.14 0.29 0.47 0.45 1.00
(B) _0.57 -0.05 0.16 0,57 0.52 0.96 1.00
(€ 096 0.06 0.07 0.85 0.91 0.64 0.67 1.00
Cu (T} _0.87 -0.04 0.13 _0.67 0.69 0.63 0.60 0.86 1.00
B) _0.57 0.18 0.13 0.54 0.57 0.29 0.26 0.58 0.74 1.00
€} _0.96 0.09 0.07 0.83 0.91 0.57 0.56 0.97 0.90 0.67 1.00
Cd (T} _0.57 0.29 0.31 _0.48 045 _0.78 0.73 0.6] _0.6 0.53 055 1.00
Pb (T) _0.77 0.10 0.29 _0.63 _0.58 0,90 0.62 0.77 0.57 0.53 0.72 0.68 1.00

——— : Correlation coefficient. 0.4~0.7

=" Correlation coefficient. 0.7~1.0
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Figure 9 Relationship between I L(%) and concentration of heavy metal.
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Figure 11 Factor loadings of heavy metals of primary
and secondary deposits.
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Figure 12 Factor loadings of 10% HOAc and 6 $H;0,.
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