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Table 1 Main compounds identified by GC-MS and their relative contents

K9 IHE]/min U=l Mm% || 7% BfEl/min U=l T /%
1 6.23 1-CO¥fiska 0.04 30 20.91 1-C17/ 4z 1.09
2 9.66 n-C9 0.06 31 20.99 n-C17 3.55
3 11.23 1-C10¥54% 0.22 32 21.05 Pr 1.86
4 11.37 n-C10 0.22 33 21.99 1-C18%ikE 1.00
5 12.88 1-C11#4z 0.50 34 22.07 n-C18 2.80
6 13.02 n-C11 0.69 35 22.18 Ph 1.18
7 14.43 1-Cl12J# 4z 0.76 36 22.50 E[E 0.32
8 14.55 n-C12 1.72 37 22.60 & 0.12
9 14.69 ES 0.14 38 22.73 FEHE 0.16
10 14.75 i-C13 0.58 39 23.03 1-C19%i 4z 1.08
11 15.28 Co-Fril ki 0.55 40 23.09 n-C19 2.80
12 15.49 i-C13 0.35 41 24.01 1-C20% 42 0.65
13 15.61 i-C13 0.70 42 24.07 n-C20 2.43
14 15.90 1-C134f)z 1.03 43 24.95 1-C2 14z 0.55
15 16.00 n-C13 2.57 44 25.01 n-C21 241
16 16.32 2-HEEZE 0.33 45 25.85 1-C2245 4% 0.63
17 16.59 1-FEEZE 0.35 46 25.91 n-C22 2.01
18 17.06 i-C14 0.80 47 26.76 n-C23 2.52
19 17.26 1-C14¥542 115 48 27.60 n-C24 2.33
20 17.36 n-Cl4 3.58 49 28.46 n-C25 228
21 17.83 C2-%% 0.37 50 29.39 n-C26 2.08
22 18.04 C2-%& 0.55 51 30.41 n-C27 1.86
23 18.10 C2-%% 0.74 52 31.58 n-C28 1.57
24 18.18 i-C15 1.43 53 32.92 n-C29 1.40
25 18.28 C2-%% 0.26 54 34.49 n-C30 1.15
26 18.55 1-C154fiks 1.15 55 36.37 n-C31 0.95
27 18.65 n-C15 4.10 56 38.61 n-C32 0.72
28 19.77 1-Cl164fiks 1.11 57 44.61 n-C33 0.34
29 19.85 n-C16 3.89

W R ETTN67.75%.
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Table 2 XRF analysis of pyrolysis residue = R B FNHE AR A
iE FEAEUG  RREE | iR BRI  bREE Table 3 Mjass fractlo.n ant.i leaching 'concentratlon of heavy
metals in pyrolysisresidue and discharge standards
Fe 25.35 0.330 Sr 0.078 0.003
AR R R HETS bR/
S 18.87 0210 | Ni 0.062 0.01 F4E  ELEEE NP dn /o
(HES I8 % et (me'l )
Ca 5.920 0200 | Ti 0.062 0.022 o X - o
Al 4.210 0.440 Cu 0.039 0.007 Cu 0.032 ND ND 500
Si 2.160 0.130 Cr 0.023 0.009 Cr 0.021 316 25.19 500
Cl 0.398 0.030 Pb 0.007 0.002 Pb 0.007 ND 0468 1000
Mn 0.394 0.028 Sb 0.006 0.002 7n 020 22.62 432 2000
Zn 0.300 0.013 Zr 0.005 0.001 As 0:004 0.038 9369 500
Ba 0.278 0.013 As 0.004 0.002 Ni 0071 3.02 5261 1000
K 0.183 0.034 1 Mo 0.003 0.001 H: NDRARKH; 1) HHI 557-2010; 2)HHI/T 299-2007;
\% 0.100 0.015 Nb 0.003 0.001  3)>45GB 8978-1996.
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Fig. 3 SEM images of particle A, particle B and particle C in pyrolysis residue and EDS of points D, E and F
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Fig. 5 Effects of pyrolysis residue dosage on sulfuric acid
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Abstract In order to discuss the high value-added utilization approach of the pyrolysis products, generated by
tank bottom oily sludge, the properties of pyrolysis products were carefully-analyzed by GC-MS, XRF, XRD
and SEM-EDS techniques. On this basis, the adsorption removal experiments of three typical anions Cr(VI),
PO;™ and F~ and three typical cations Cd*", Pb*" and Cu** were carried out. The results showed the alkane content
of the oils received by pyrolysis of tank bottom oily sludge was as high.as 50.91%, and the carbon number was
mainly distributed between n-C12 and n-C30, which was similar to the carbon number of the raw material for
the preparation of mineral flotation agent. The structural framework of the pyrolysis residue with a loose porous
structure was composed of elements C, S, Fe, Ca, Al, Si; O, etc., and the crystal minerals such as FeS, Fe,_S,
Fe,S,, CaS, CaAl,Si,0, and the amorphous phase forms were embedded in it. And the pyrolysis residue in water
could act as reducing agent, sulfide precipitator and calcium salt precipitator. It was found that pyrolysis residue
was of the high removal efficiency on those anions and cations in water. When the dosage of pyrolysis residue
was 3, 10, 12, 1, 0.8 and 0.8 g-L', the removal efficiencies of Cr(Vl), PO;", F", Cd*", Pb*" and Cu*" reached
99.6%, 98.9%, 96.8%, 99.3%, 98.9% and 99.4%, respectively. XRD analysis revealed that the removal of those
pollution ions was achieved by precipitation of FeCr,O,, Ca,(PO,),, CaF,, CdS, Cd(OH),, CdALSi,O,, PbS,
Pb(OH),, PbALSi, 04, CuS, Cu(OH),, CuAl,Si,04 on the surface of pyrolysis residue. The experimental results
provided a reference for the high value-added utilization of pyrolysis products, especially pyrolysis residue.

Keywords tank bottom oily sludge; oils; pyrolysis residue; pollution anions; pollution cations; adsorption
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