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Heavy metals in sewage sludge Incinerator
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National Institute of Environmental Research, *RKyungbuk National University

Abstract

We have closely examined the concentration change characteristics, emission
amounts, and the material balance of hazardous air pollutants at both early and later
stages of the prevention facilities. These results will be uses as the basic data when
preparing for the regulatory and management plans for hazardous air pollutants.

The results of the study on heavy metals illustrated that the content of heavy metals
in sludge across five facilities were as follows: copper> zinc> chrome> nickel>
cadmium> mercury.

In terms of heavy metal content in swage sludge, the sludge in incinerating facilities
other than the sludge in the D incinerating facility containing industrial water waste,
was examined in order to satisfy the ocean contamination standard and fertilizer
specifications.

Most of the items were shown to have satisfied the emission tolerance standards in
the latter part of the prevention facilities(The average elimination rate was over 90%).
Therefore, it is concluded that swage sludge containing high—concentrate heavy metals
needs to be incinerated rather than recycled as fertilizer.

Key words : Sewage sludge, Heavy metals, Material balance
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Table 1. AA condition for heavy metals

Condition for AA-GTA

~ Instrument Spectra AA - Wavelength  : 180 © 990(nm)
- Gas Supplies 3¢/min(acethylene) - Tube Coated GTA
- Lamp Current ©:  EDL ~ 20(mA) - Temperature @ 40 ~ 3000T
- Slit Width 0.1 7 1.0(nm)
| Filter |

Add HNOs(1+1), 60 m¢

Reflux condensing(Z2 hours)

H:02(30%), 10 mé

Add H20:(30%), 10me, 2

Filtering(by 5A filter paper)

times

Rinse with HNOs(2+ 98) '

Heating in the water bath
(5~ 10minutes)

Adjusting volume

Add HNOs(1+4), 10me

‘ Analysis by AA

Add HNO3(2+98)

Fig. 1. Procedures for heavy metals sample analysis.
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82 Cr, Cd, Ni, Cu, Pb, Zn, Hg, As
5 8Zolg, o] F Ni2 7lF°] 93, Cr
& £33} 67 Ao FRIY

stEseAe CrEggFe FaEHTs &
dEl= DAZEAlAo]l 322.095mg/kg-dry
sludgeZA 713 B3, $ATE XSS
o T&AY g7t s E Co Exzt
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Table 2. Heavy metals content in sewage sludge (¢4 : mg/kg-dry sludge)
T Cr Cd Ni Cu Pb Zn Hg As
@ 112 180 | 2 - 2000 | 1100 | 9000 5 145
3'?5 A2AE| 370 4 - 400 220 1,800 1 29
A 35473 | 3333 | 20398 | 200209 | 300547 | 358209 | 4.126 ND
B 107115 | 1731 | 50769 | 240192 | 62500 |1,796.154 | 2413 ND
c 6960 | 1000 | 4280 | 547.020 | 13492 | 585100 | 0.195 ND
D 322005 | 5810 | 88571 |7249524| 30476 |4,099.048| 2310 ND
E 9612 | 2068 | 9806 | 61650 | 31583 | 565146 | 0061 ND
Ef 322005 | 5810 | 88571 |7.249524| 390547 |4,099.048 | 4.126 -
Ha 6960 | 1000 | 4280 | 61650 | 13492 | 358209 | 0061 -
B 96251 | 2788 | 4765 | 1699737 | 105720 | 1480731 | 1821 -

& AE T4 #9498 ¢ 445
v FYRe PAEug FAFEA oA
Huprl® F 5845 45L& Hgd Cde 2
¢} 5, Nigk AsE 50, Pbe 150, Cr# Cu
= 300, Zn2 900mg/kg-dry sludge©]3}
So FAE I 9l

o] 7]&o 93td B Estr&dAE &

z&)0] 7bEska, CoF DS HAE Cu
kol 363.183 ¥ 1,285.328 mg/kg-dry
sludge2A AT FAF8k, AsteEd
A= Pogaol 113.298mg/kg-dry sludge
24 71EEds @A e FE
ojt}.
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Table 3. Heavy metals content(wet weight) in sewage sludge (&% : mg/kg-wet base)

T Cr Cd Ni Cu Pb Zn Hg As
nAgnsrE 300 5 50 300 150 800 2 50
A 10.291 0.967 5917 58.107 | 113.208 | 103916 | 0654 ND
B 18512 0315 9248 437753 11.385 | 327.186 0.440 ND
C 4621 0.664 2842 | 363.183 | 8958 | 388465 | 0.126 ND
D 57.107 1.030 15704 11,285328| 5403 | 726.754 | 0409 ND
E 5438 1.170 5.548 34879 | 17868 | 319.729 | 0035 ND
i 19.394 0.528 7852 | 357.050 { 31.382 | 373.210 | 0.333 -
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Table 4. Heavy metals content in ash (&9 : mg/kg)
F& Cr Cd Ni Cu Fb Zn Hg | As
1 a=p2 68.010 30612 43.061 156.939 114.796 8.332 0.208 -
A H] ’&ZH 9l.161 6.964 44,732 377.054 171.429 8571 1.688 -
27} 159171 37.577 87.793 533992 286.224 16903 | 1.892 -
Bla= 188807 | 39450 | 843.119 | 1,584.404 - 25972477 | 2840 | -
B 1] A1) 299.900 35.000 1,378.000 | 8,330.000 | 1,140.000 |20,390.000 0.089 -
277 488.707 74450 | 2221119 | 9,914404 | 1,140.000 | 46,362.477 | 2.879 -
vl kA 618.200 11.030 115.600 154.620 129.360 | 6,516.000 | 0.748 -
C
AZA) 618200 11.030 115.600 154.620 129360 | 6,516.000 | 0.748 -
IR=) 1,718750 | 15833 | 1,175.000 | 51,266.667 | 364.167 |12,266.667 | 0.278 -
D H] Ak} 2,126.214 | 22427 240777 |27,378641 | 493.204 3,504.369 | 0.117 -
224 3,844.964 | 38261 | 1415777 |78,645307 | 857371 |15821.036) 0.894 -
L1 3=g¢) 146.373_ 6.539 115.392 | 1,612.255 | 6,235.078 | 8,360.784 | 0.848 -
E Hl A A 85.089 261.107 46.339 610.893 | 7,308.196 |16,889.286 | 0.790 -
AZHA 231462 | 267646 | 161.731 | 2,223148 | 13,543.275 | 25,250.070 | 1.188 -
v R A=A+ 0 A
Table 5. Concentrations of heavy metals at each individual incinerator
A B C D E
A A A A A
5 AlF (AR | F (A |A|F[AIA F(A[A]|F|A
g @ | & || @ |leg |2 |lDd|ED | DS DT | T |E
(%) (%) (%) (%) (%)
Cr(mg/mS)uz) 1.66410.012( 99.3 |8.830(0.026|99.7[1.938 [0.194| 90.0 118.021|0.039{99.8|2.861{0.099{96.5
Cd(mg/ma)az) 0.187{0.001| 99.5 |0.143{0.001|99.30.024 [0.006| 75.0 | 0.277 |0.002(99.3|1.344|0.003|99.8
Ni(mg/ms) 2.719]0.009| 99.7 |4.306{0.005|99.9 10.90310.013| 986 |20.554]0.061(99.7|0.729(0.111 | 84.8
Cu(mg/me’) 37.383(0.002] 99.9 (38307(0.013199.9 |1.38310.018| 98.7 1560.315/0.042| 100 {2.417 | 0.020] 99.2
Fb(mg/mg)uz) 4.22510.056 | 98.7 {4.854|0.003]99.9 [1.3440.072| 976 | 6.274 |0.000| 100 |28839|0.136 | 99.2
Zn(mg/ma) 7763210.045] 99.9 [83122{0.269]99.7 114.699|0.034] 99.8 {144949/0.148(99.9(51.009|0.036 | 99.9
Heg |%=[0.054(0.001| 98.9 [0.008{0.000{99.9]0.003]0.019( - |0.0150.003|83.1|0.026 |0.002|93.7
(Irg/ﬁ% 7F210.072|0.004 | 94.7 |0.051{0.003|94.0(0.017|0.008| 50.8 | 0.042 {0.012|71.6|0.067 |0.023|65.3
As ppmap |0.002]0.001| 26.3 [0.005]0.002|63.5]0.001 {0001 | 11.1 | 0.002 | 0.001 |50.010.009 | 0.006 | 33.3
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Fig. 2. Comparison of heavy metals concentration at each individual incinerator by heavy

metal contents in sewage sludge.
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Table 6. Mass balance of heavy metals at each individual incinerator

ke
ror
e
1J
w
[®2)

A4 | desex | Aw v | owmEsy | $w .
(g/day) (g/day) {g/day) (g/day) (g/day) (g/day)
B3797.358 | 98663731 | 22876338 | 6173039 | 10298985 | 26744 | 16498770
(90.0%) (100%) (23.2%) 6.2%) (10.4%) (0.02%) (-83.3%)
100114418 | 3243448413 | 90813000 | 505260550 | 656487818 | 77.000 | 12518%5373
(308.79%) (100%) (2.8%) (18.4%) (20.2%) (0.002 %) (-61.4%)
729569824 | 6,723.043 2630765 | 123173 | 32753938
i (100%) (0.9%) i 45% 0017%) | (-955%)
2,005,631.667 1,061,805.000 | 548694.162 655,480.830 332,087.901 130.848 987,699.596
(188.9%) (100%) (51.7%) (61.7%) (31.3%) (0.012%) (-7.0%)
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