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Abstract : One pulp manufacture facility was selected as surveying facility to examine the discharged

B

amount and generation mechanism of dioxins except for bleaching stage wastewater. In recovery and
finishing process, 2,3,7,8-TCDF, OCDD and OCDF were mainly detected, and the ratio of PCDDs and
PCDFs were surveyed 76:24 and 62:38. In catch basin, The OCDD, 1,2,3,7,8-PeCDD and
1.2,3,4,7,8-HXCDD as the concentration of 2,3,7,8-substitute isomer were discharged which is known as
the typical emission pattern of pulp and paper manufacture facility, and the 1,2,3,7,8-PeCDD and
1,2,3,4,7,8-HxCDD were discharged more than 90% in toxic equivalent concentration. Also, the OCDD
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and 2,3,7,8-TCDF for 2,3,7,8-isomer concentration, and 1,2,3,7,8-PeCDD and 2,3,7,8-TCDF as toxic
equivalent concentration were discharged in effluent. The detected PCDDs/PCDFs concentration were
surveyed 0.2266 ng-TEQ/L for influent and 0.0377 ng-TEQ/L for effluent.

Key words : PCDDs/PCDFs, dioxin formation, pulp and paper
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Fig. 1. Sampling point in A facility.
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Table 1. Discharged distribution of 2,3,7,8-substituted isomers in wastewater

(Unit : ng/L)
2,37 8-substituted isomer Recovery Finishing Influent Effluent
Conc. % Conc. % Conc. % Conc. %

2,3,7.8-TCDF 0.3365 66.75 0.1806 4758 0.0063 0.19 0.0975 16.16
1,2,3,7,8-PeCDF 0.0026 0.51 0.0040 1.06 0.0048 0.15 0.0000 0.00
2,3,4.7,8-PeCDF 0.0040 0.80 0.0000 0.00 0.0076 023 0.0000 0.00
1,2,3,4,7,8-HxCDF 0.0044 0.87 0.0045 1.18 0.0040 0.12 0.0000 0.00
1,2,3.6,7,8-HxCDF 0.0029 0.57 0.0054 143 0.0067 0.20 0.0107 1.84
2,3,4.6,7,8-HxCDF 0.0037 0.74 0.0048 1.26 0.0078 0.24 0.0171 292
1,2,3,7,8,9-HxCDF 0.0030 0.60 0.0106 278 0.0150 045 0.0247 422
1,2,3.4,6,7,8-HpCDF 0.0072 1.44 0.0068 1.80 0.0082 0.25 0.0175 3.00
1,2,3.4,7,8,9-HpCDF 0.0027 0.53 0.0029 0.76 0.0123 037 0.0276 473
OCDF 0.0149 295 0.0145 384 0.0363 1.10 0.0269 4.61
2,3,7.8-TCDD 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0035 0.61
1,2,3.7,8-PeCDD 0.0125 247 0.0000 0.00 0.3698 11.20 0.0241 4.12
1,2,3.4,7,8-HxCDD 0.0069 1.37 0.0063 1.68 0.2781 842 0.0283 4.84
1,2,3.6,7,8-HxCDD 0.0050 0.99 0.0044 117 0.0134 041 0.0165 2.83
1,2,3,7,8,9-HxCDD 0.0057 1.14 0.0055 145 0.0118 0.36 0.0161 277
1,2,3,4,6,7,8-HpCDD 0.0062 1.24 0.0071 1.88 0.0541 1.64 0.0291 4.98
OCDD 0.0858 17.01 0.1219 32.14 2.4659 74.67 0.2448 41.87

Total 0.5041 100 0.3795 100 3.3026 100 0.5848 100

Internal std. recovery 98.7 884 86.8 90.8
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Table 2. Discharged distribution of 2,3,7,8-substituted isomers(TEQ) in wastewater
(Unit : ng-TEQ/L)
2,37 8-substituted isomer Recovery Finishing Influent Effluent
Conc. % Conc. % Conc. % Conc. %
2,3,7,8-TCDF 0.0337 74.05 0.0018 79.49 | 0.0006 028 | 0.0098 25.84
1,2,3,7,8-PeCDF 0.0001 029 | 0.0002 0.88 0.0002 0.11 0.0000 0.00
2,3,4,7,8-PeCDF 0.0020 442 | 0.0000 0.00 0.038 1.69 | 0.0000 0.00
1,2,3,4,7,8-HxCDF 0.0004 097 | 0.0005 198 | 0.0004 0.18 | 0.0000 0.00
1,2,3,6,7,8-HxCDF 0.0003 0.64 | 0.0005 2.38 | 0.0007 030 | 00011 2.84
2,3,4,6,7,8-HxCDF 0.0004 0.81 0.0005 2.11 0.0008 0.34 | 00017 453
1,2,3,7,8,9-HxCDF 0.0003 0.66 | 00011 467 | 0.0015 0.66 | 0.0025 6.55
1,2,3,4,6,7,8-HpCDF 0.0001 0.15 0.0001 0.31 0.0001 004 | 0.0002 048
1,2,3,4,7,8,9-HpCDF 3.0x10° 0.04 | 0.0000 0.13 0.0001 0.05 0.0003 0.74
OCDF 1.0x10° 0.02 | 0.0000 0.04 | 0.0000 0.02 | 0.0000 0.08
2,3,7,8-TCDD 0.0000 0.00 | 0.0000 0.00 | 0.0000 0.00 | 0.0036 9.41
1,2,3,7,8-PeCDD 0.0062 13.73 0.0000 0.00 | 0.1849 81.62 | 0.0121 31.96
1,2,3,4,7,8-HxCDD 0.0007 1.52 0.0006 2.82 0.0278 12.27 0.0028 7.50
1,2,3,6,7,8-HxCDD 0.0005 1.10 | 0.0004 194 [ 0.0013 0.60 | 00017 437
1,2,3,7,8,9-HxCDD 0.0006 1.25 0.0006 242 | 0.0018 052 | 00016 429
1,2,3,4,6,7,8-HpCDD 0.0001 0.13 | 00001 031 | 0.0005 024 | 0.0003 0.77
OCDD 0.0001 020 | 0.0001 053 | 0.0025 1.09 | 0.0002 0.64
TE 0.0422 100 0.0227 100 0.2266 100 0.0377 100
Internal std. recovery 98.7 88.4 86.8 90.8
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Fig. 2. Discharged distribution of 2,3,7,8-substituted isomers in wastewater.
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Fig. 3. Discharged distribution of 2,3,7,8-substituted isomers(TEQ) in wastewater.
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Table 3. Discharged patterns of 2,3,7,8-substituted isomers in wastewater

2,3,7,8-Isomer TEQ
TCDF-TCDD Tsomer TCDE:TCDD Tsomer
23,78 TCDF
OCDD 3,
Stream , , 1.2.3.7,8-PeCDD
(inlet of bleaching stage 39:61 2375 TCDF 55:45 2.3,7.8-TCDD
1.2.3.4,7,8-HxCDD
2378 TCDF
. mDD -3’y
Bleaching _ , 23.7.8-TCDD
(outlet of bleaching stage)| 20! 23 T8 TCDE 6337 1.2.3.7,89-HxCDF
12.3.477.8-HxCDD
23,78 TCDF 23,7.8-TCDF
Recovery 76:24 OCDD 81:19 1,2,3,7,8-PeCDD
OCDF 2.37.8.PcCDF
23,7,8-TCDF 23,78 TCDF
Finishing 62:38 OCDD 92:8 1.2.3.7,8 9-HxCDF
OCDF 12.3.7.8.9-HxCDD
0CDD
I('t‘)f;‘s‘%‘ 397 1.2.3.7,8-PeCDD 4:96 i’%’i’l’?’é’fﬁo
123,47, 8-HxCDD 2347,
0CDD 1.2,37,8-PeCDD
Effluent 43:57 2,3,78-TCDF 42:58 2,3,7,8-TCDF
1.23.4,6,7,8-HpCDD 237.8-TCDD
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A Ads 2o 39 9AE I e 2499y
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TEQLY F=2 w&HI Sle A0E =EAEUG
a8EE, £ EAAE AFE AH Zo] BYFE
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