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Abstract : This research was performed to evaluate heavy metal leaching characteristics of
the sludge from paper mill process with sintering temperature. Heavy metal leaching of the
sludge was characterized with Korean Leaching Test and Toxicity Characteristic Leaching
Procedure. The test sludge was composed of 70.72% of moisture, 9.5% of volatile solids and
9.76% of fixed solids. As a result of XRF analysis, Fe was the highest inorganic element in
approximately 83%, which implies the recycling possibility of the sludge in reuse of Fenton
chemicals and artificial lightweight aggregate. Leaching of heavy metals from sintered sludge
was lower than the dry ones. However, there was no significant difference in leaching
characteristics between the sludges sintered at 350C and 650C. Zn and Fe were leached more
greatly in TCLP and KLT methods respectively.
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TCLP Method

| - Sample preparation (< 5 mm)

| |

- Sample preparation (< 9.5 mm) |

g

g

- Adjust pH of leaching solution with HCI

- Adjust pH of leaching solution with

(pH 5.876.3) 0.1M glacial acetic acid (pH 2.88)
0 &
- Mix the sample with leaching solution - Mix the sample with leaching solution
(Sample : sol'n =1 : 10, W:V) (Sample : sol'n = 1 : 20, W:V)
& 4

- Agitate the mixture for 6 hrs using
horizontal vibrator
(vibration amplitude = 45 cm, 200rpm;

- Agitate the mixture for 18 hrs using

zero—head space rotary extractor
(revolution speed = 30rpm; temp. =

temp. = 20C) 23+27C)
U g
| - Filtering (1.0um GFC) | [ - Filtering (0.670.84m GFC) l
& {4

| - Heavy metals analysis by ICP-AES l

Scheme 1. KLT and TCLP methods for heavy metals analysis.
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Fig. 1. Korean proximate analysis of paper
mill sludge.
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Table 1. Chemical Composition of the Paper Mill Sludge by XRF Analysis
Element Fe Ca Al S F P Si Mn
Results (%) 82.6 8.11 3.68 1.56 0.66 0.49 0.40 0.39
Element Cr Na Mg Ni La Cu etc. -
Results (%) 0.39 0.30 0.30 0.22 0.16 0.13 0.61 -
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Fig. 2. Heavy metal leaching concentration
by KLT method.
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Table 2. Heavy Metal Leaching Concentration by KLT Method (Unit : mg/L)
Heavy
metal| Cr Pb Cd As Hg Cu 7n Ni Fe Mn
Sample
S-105 1.917 ND ND ND ND 2214 | 0498 | 5.007 | 21.816 | 1.133
S-350 0.693 ND ND ND ND 0.025 | 0.008 | 0.637 | 0.029 | 0.164
S-650 0.103 ND ND ND ND 0.010 ND 0.335 | 0.014 ND
Permission
Standard 1.5 3.0 0.3 15 0.005 1.0
ND : Not Detected
Table 3. Heavy Metal Leaching Concentration by TCLP Method (Unit : mg/L)
Heavy
metal| Cr Pb Cd As Hg Cu 7n Ni Fe Mn
Sample
S-105 0.620 ND ND ND ND 1.227 | 11.397 | 4.707 | 3.190 | 8.956
S-350 0.506 ND ND ND ND 0.320 | 8255 | 0.709 | 0.219 | 8583
S-650 0.273 ND ND ND ND 0.237 | 2590 | 0.676 | 0.033 | 4.970
Permission
Standard 5.0 5.0 1 5.0 0.2
ND : Not Detected
2 4 52008y dFAAE =X e §&
2 S49) Folzt gka stdtd o @it A
05105 BS-350 B5-650 9] W §ERA0] o FolAA W]
ol oz wudAr B AFAE 9e A2
E 8] AgdAE =4 &EHAA F5H] 30T
26 650 ColM+= dAA3] #FHAdFAoy 30T 65
£ .l 0CAAe] FEAE 2A e Aoz vy
=3
(6]

N

o Lo [l

Cr Cu Zn Ni Fe Mn
Heavy metals

Fig. 3. Heavy metal leaching concentration
by TCLP method.
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