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Chemical Composition of Gray-water Sludge and Amounts of Heavy Metals Discharged via the Sludge

Yoshito WATANABE and Masuo YAMAMOTO
Fac. Textile Sci. & Technol., Shinshu Univ.

Abstract : Surveys on the chemical composition of gray-water sludge were carried out to evaluate the content

lovel of sludge’s chemical components and to estimate the amounts of heavy metals discharged from gray

weter via the sludge. Samples were collected from the treatment plant of gray-water sludge.
1) The mean contents of C, N, P, K, Ca, and Mg in the sludge were 46%, 2.5%, 0.58%, 0.20%, 1.09% and 0.16%,

respectively. These contents were high in C and low in other elements as compared with those reported
for sewage sludge. Also, the contents of 5 elements except K in the gray-water sludge was higher than
vegetable corhpost.

The content level of toxic heavy metal in the gray-water sludge was an intermediate level between night
soil sludge and sewage sludge. The mean contents of each heavy metal in the sludge were 1.6 ppm for Cd,
28.0 ppm for Cr, 147 ppm for Cu, 7.3 ppm for Hg, 93.6 ppm for Mn, 15.6 ppm for Ni, 55.1 ppm for Pb and
882 ppm for Zn. The high value of Hg may be caused by originating from other than gray water.

In order to estimate the amounts of heavy metals discharged from gray-water via sludge, per capita
loadings were calculated on the basis of contents of heavy metals and the amount of sludge generated from
gray-water ( 3.4g d. w. - cap™ : day! ). Per capita loadings of each heavy metal were 3~10 Cd ug -
cap™' + d™, 68~115 Cr gg * cap™ * d7%, 430~750 Cu xg * cap™ + d7!, 240~320 pg * cap™' * d™, 44~68 Ni
pug - capt - d, 130~240 Pb ug - cap™® - d*! and 2000~4000 Zn xg * cap™' - d7%.

'Key words : gray-water sindge, chemical composition, fertilizer components, heavy metal
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SEESE () " 46.0 2.39 0.34
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HEMR (C) ‘

BMVE (%) 41,5 2,01 0.47

B AE(2) - 48.8 3.56 0.82
EHE(R) 45,8 2,52 0.58
EBGREG® 5.4 21.9 19.5

0.14 0.15 1.08 0.14 2,14
0.09 0.12 0.87 0.11 1.40

18.1 17.4 18.2 31.4

0.02 0.08 0.47 0,05 0.88
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0.08 0.11 . 0.86 0.12 1.79
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38,8 35.5 25.12 31.1 21.5
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cd - 5(3~10) 11 |
Cr 95(68~115) 65
Cu 500 (430~750) 700

Mn 320(240~320) 570

Ni 53(44~68) 150
Pb 187 (130~ 240) 95
Zn 3000(2000~4000) 1800
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