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Table 1 Performance of medium temperature coal

pitch foundation

) . R s B
Vi1 KA /C IR/ % - .
R B% N KRR %
CTP1 80. 90 0.47 20. 11 9.77
CTP2 78. 60 0.33 18. 55 5.71

x2 AHHBEEREARER

Table 2 Basic technical indicators of petroleum asphalt

Wi EFAREE(25 C,55,100 ) /(107" mm) FALS (FAERIE)/C 5 CHEEE (1 cm-min™')/em 15 CHEE (5 cm-min™')/cm

70# 70.8 49.1
SBS 54.2 61.0

26.3 >100
34.3 >100
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Table 3 Reaction conditions of different modifiers
Edl 7K B/ % S it BE /7 °C SR E /b PEREEEE/ (rominT") HEAL )
1 4 110 0.5 100
2 8 120 1.0 300
ZIEEIR (DVB) 3 12 130 1.5 500
4 16 140 2.0 700
5 20 150 2.5 900
1 5 120 0.5 100
2 10 140 1.0 300
A MG (EP) 3 15 150 1.5 500
4 20 160 2.0 700
5 25 180 2.5 900
1 4 140 0.5 100 X 2R R
2 150 1.0 300 AR R
R "W (PEG) 3 12 160 1.5 500 it iR
4 16 180 2.0 700 AACE
5 20 200 2.5 900
1 10 100 0.5 100 X H 2R
2 15 110 1.0 300 R
S EHEEE(TOX) 3 20 120 1.5 500 it R
4 25 130 2.0 700 A
5 30 150 2.5 900
1 5 100 0.5 100 X 2R i R
2 10 120 1.0 300 T R
B 4 16 B4 (MDI) 3 15 140 1.5 500 AL
4 20 150 2.0 700 A
5 25 160 2.5 900
N CTP1 MyZRJF 1 B4t CTP2 £,
AT BoLE e ®4 PERBEFETESHER
21 Table 4 Elemental analysis results of
E&;:Z I medium temperature coal pitch
§o.c i TR E %
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02 C 90. 47 91.19
L H 4.43 5.16
0 2 Ba;ﬁ%;qg/(igl lI)O 12 14 N 0.97 1.00
B 1 BaP iR 5% 3 L1 299
Figure 1 Standard curve of bap 0 0.77 1.88
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Figure 2 Infrared spectrogram of medium

temperature coal pitch
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Figure 3 Effect of DVB on BaP mass fraction in coal tar pitch
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Figure 4 Effect of EP on BaP mass fraction in coal tar pitch
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Figure 5 Effect of PEG on BaP mass fraction in coal tar pitch
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Figure 6 Effect of TOX on BaP mass fraction in coal tar pitch
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Figure 7 Effect of MDI on BaP mass fraction in coal tar pitch
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Table 5 Influencing factors and levels of orthogonal test

HWE  REABEBE/%2 —KRYEZE/%2 R _EBE/% RE/TC WP /b BRI/ (romin™!) BEALHIB B/ %
K1 2 5 4 110 0.5 100 1.5
K 2 6 10 8 150 1.0 300 3.0
K 3 10 20 12 180 1.5 500 5.0

F6 EXIKIER
Table 6 Orthogonal test table

. R &M =K RO . ‘ i P/ Ak BaP &1
R EEﬁi %Eﬁf iéafi WEE/C %ﬁmf) 225% %5?

1 2 5 4 110 0.5 100 1.5 38. 86

2 2 10 8 150 1.0 300 3.0 51.13

3 2 20 12 180 1.5 500 5.0 44.57

4 2 5 12 180 1.0 300 1.5 33.52

5 2 10 4 110 1.5 500 3.0 65.21

6 2 20 8 150 0.5 100 5.0 76. 02

7 6 5 4 150 1.0 500 5.0 80. 03

8 6 10 8 180 1.5 100 1.5 55.74

9 6 20 12 110 0.5 300 3.0 62. 30

10 6 5 8 180 0.5 500 3.0 41.29

11 6 10 12 110 1.0 100 5.0 63.76

12 6 20 150 1.5 300 1.5 61.45

13 10 5 110 1.5 300 5.0 76. 02

14 10 10 12 150 0.5 500 1.5 59.75

15 10 20 4 180 1.0 100 3.0 31.94

16 10 5 12 150 1.5 100 3.0 56. 10

17 10 10 180 0.5 300 5.0 49. 06

18 10 20 110 1.0 500 1.5 42.26

®T1T MEIWER
Table 7 Results of range analysis
K1/% K2/ % K3/ % kE1/% k2/% k3/% R

R B 309. 31 364. 56 315.13 51.55 60. 76 52.52 9.21
= Ll 325.82 344. 64 318.53 54.30 57. 44 53.09 4.35
RZ W 326. 55 342. 46 319.99 54.42 57.08 53.33 3.74
i 348. 41 384. 48 256. 12 58.07 64. 08 42. 69 21.39
Fisf (] 327.28 302. 63 359. 10 54.55 50. 44 59. 85 9.41
Pt i 322.42 333.47 333.11 53.74 55.58 55.52 1.84

1 Ak 5 291. 58 307.97 389. 46 48. 60 51.33 64.91 16.31

TE :Ki 3R R RTE § KPR BRAR A F 5 ki Sy b B R R AE i AKSF T B AR AR B 3 5 R S % 1 R 2 AR 22
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Analysis of Detoxification Effect of Benzo| a | pyrene in Polymer Modification of

the Medium Temperature Coal-tar Pitch

LI Ruixia"?, LI Jiahui'’, JIANG Zhifu', ZHANG Yadong"’, YUE Jinzhao'

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Provincial Engineer-
ing Laboratory of Coal-based Ecological Fine Chemicals, Jiyuan 454650, China; 3. Henan Communications Planning and Design Insti-
tute Co. ,Ltd. , Zhengzhou 451460, China; 4. School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China;5. Ji
Yuan Research Institute, Zhengzhou University, Jiyuan 454750, China)

Abstract; In order to reduce the content of carcinogenic polycyclic aromatic hydrocarbons in coal asphalt and real-
ize its green application, polyurethane monomer, trioxymethylene, polyethylene glycol, divinyl benzene and epoxy
resin were respectively used to react with coal-tar pitch alone or mixed. The removal rate of benzo[ a] pyrene
(BaP), a representative carcinogen in coal-tar pitch, was used as an evaluation index to analyze the effects of each
single modifier and composite modifier on BaP in coal-tar pitch. The results showed that all the selected modifiers
could effectively reduce the mass fraction of BaP in coal-tar pitch, the order of detoxification effect of a single modi-
fier in descending was polyurethane monomer, trioxymethylene, polyethylene glycol, divinyl benzene, epoxy resin;
the optimal combination ( mass fraction) of composite modifiers was 6% polyurethane monomer +10% trioxymethyl-
ene +8% polyethylene glycol, which reduction rate of BaP could reach 82. 16% with the optimal reaction condi-
tions.

Keywords: coal-tar pitch; polycyclic aromatic hydrocarbons; benzo[ a]pyrene; single modifier; composite modifi-

er; removal rate



