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This work aimed to analyze current status of by—products generation and industrial symbiosis
network in Pohang steel industrial complex, South Korea, Pohang is the largest generating city
of both total and the non—recycled industrial waste in Gyeongsangbuk—do, and most of the
waste is generated from Pohang steel industrial park, Symbiosis map in Pohang steel industrial
park shows that most of the current material symbiosis in the industrial park is for waste
refractories and slag,

Keywords : Eco—Industrial Park, By—products exchange, Symbiosis map, Industrial Waste
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[Table 1] General information of Pohang steel industrial complex

Companies
Category Employees Total 1 2 3¢ 4" |Cheongrim
Complex | Complex | Complex | Complex | Complex
Total 16,526 337 79 97 70 86 5
Metal working 8,610 137 24 38 33 40 2
Assembly metal 2,104 64 15 10 11 28 -
Electrics & electronics 704 10 1 8 1 2 -
Transportation equipment 360 3 - 1 — 2 -
Nonmetal working 1,787 30 10 13 4 2 1
Petrochemical 1144 30 10 15 2 1 2
Wood & paper 24 2 — — 2 — —
Others 530 o1 19 14 17 11 -

£ AAsh| o g A & AR 7,693% TOER ek, dA ZRFAZAIEA] o] S 8
= oAU A AR 3% AHAISkL i), ) ARl A F3t HE A
AR of) =2k 3000171 Aol TSk Hf Ao 2|t oF 4 WHE/U O] &7} o
ZO((Z)EAF(ET) A|9))S B RE 27 o, 3 ST 195,849 E/UY. F &5 9l
7, AUAIE 5 9] 570 AAI7E AR A v oA Al 7k AR 8= HlEo] 32%% 7Hd wal

Xl K

O] 45%5 AFAJstaL Ql.om 2078 JAI7F 70%, L A8lp7t 30%, SA7E 20%, Aol847t 18%=
231 707) JA7F 95.5%5 A8kl Sl A o= ZpAJEEIL Q)
hebetth, ERPEAIA Y] AW F09l 4 [Table 2o Aejat ulel go] AAREES 1A
2 BT 1191 o4 5091 ofste] Aol 81 Bh= 237)9) Al EFE A8 u
MEA 39.4%2 7 @il 1021 o]ate] AR 7“01 o A A=Al 1915 AAISFAIL, 22gkol A W AYs)
28.4%5 AFAstaL Qlom, 10021 o)/del Abda = 71 B R AR w7Ee) S5 A
2 (F)EAE(2)E 23t 19.2%F A8 4 Ao gsk2 [Table 3,4]¢}F A,
[Table 2] Industrial waste generation from cities and counties in Gyeongsangbuk—do
Industrial waste generation
. Industrial wast Non-—r led industrial
Rank | City & county Total (ton/d) F((t;ecn ;}gl)e Non(t—or s%/)c s propgrlljif)nailn p?gv?nce ?/vasfecéfoe:onig:?na
(%) province (%)

1 Pohang 18222.6 155455 26771 83.02 68.49

2 Gumi 107 7251 3819 504 4,02

3 Gyeongju 520.1 4036 116.5 2.37 2.24

4 Goryeong 387.2 358 29.2 176 198

5 Gyeongsan 314.1 204.3 109.8 143 113

6 Yeongcheon 282.3 1951 87.2 1.29 1.08

7 Gimcheon 2736 1254 1482 1.25 0.70

8 Andong 185.4 138.9 465 0.84 0.77
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Industrial waste generation
Rank | City & county R e o et Indu_striz_al wastg Non—recycled ir_1dus_tria|
Total (ton/d) (ton/d) (ton/d) proportion in province | waste proponlon in
(%) province (%)

9 Chilgok 1401 64.7 754 0.64 0.36
10 Yeongju 91 679 231 0.4 0.38
11 Bonghwa 859 1.1 84.8 0.39 0.01
12 Sangju 731 46.3 26.8 0.33 0.26
13 Yeongdeok 69.8 435 26.3 0.32 0.24
14 Seongju 379 187 19.2 0.17 0.10
15 Gunwi 372 32.1 51 0.17 0.18
16 Uljin 309 9.9 21 0.14 0.05
17 Uiseong 30.1 26.8 33 0.14 0.15
18 Mungyeong 21.2 121 9.1 0.10 0.07
19 Cheongdo 20.3 14.7 56 0.09 0.08
20 Yecheon 18.3 58 125 0.08 0.03
21 Cheongsong 2.6 26 0 0.01 0.01
22 Yeongyang 0 0 0 0.00 0.00
23 Uleung 0 0 0 0.00 0.00

Total 21950.7 180421 3908.6 100 100

[Table 3] Generation and treatment of organic industrial waste from Pohang

Amount (ton/d)
Catego
oo Generation | Landfil | Incineration Ocegn Recycle
dumping
Total 272 2.7 721 724 124.8
Waste paper 22 2 0 0 0.2
Waste wood 31.9 0 33 0 28.6
Synthetic Fiber 0.2 0.2 0 0 0
Waste Synthetic resin 1429 0 584 0 845
synthetic :
polymer Synthetic Rubber 56 0 0.9 0 47
Artificial leather 0 0 0 0 0
from Industiral wastewater treatment 125 0.3 04 1.8 0
from Industrial processes 0 0 0 0 0
Sludge
from Water treatment 0 0 0 0 0
from Domestic wastewater treatment 61.8 0 12 60.6 0
Residue from animals and plants 6.6 0.2 0 0 6.4
Waste edible oll 0 0 0 0 0
Others 83 0 79 0 0.4

27 BABE A23E, A1E, 2015
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[Table 4] Generation and treatment of inorganic industrial waste from Pohang

Y IR WEYT HY 67

Amount (ton/d)
Category Generation |  Landfill Incineration dS;i)?:g Recycle
Total 17,951 24537 715 4.7 15421
Slag 10,9481 797 0 0 10,868.4
Coal ash 0 0 0 0 0
Incinerator ash 437 17.3 0 0 26.4
Dust 3728 29 0 0 3438
Waste foundry sand 81.2 10 0 0 "2
Scrap metals 669.7 0 0 0 669.7
Gypsum waste 102.4 0 0 0 102.4
Spent catalysts 0 0 0 0 0
Spent adsorbent and absorbent 1.6 038 0 0 0.8
Waste glass and ceramics 0.3 0.3 0 0 0
from Industiral wastewater treatment | 4,3455 22164 65.8 47 20586
Sludge from Industrial processes 710.9 176 0 0 693.3
from Water treatment 182 0 0 0 182
from Domestic wastewater treatment 0 0 0 0 0
Others 656.2 826 57 0 567.9
A Y P 2 mel Adekel B o IS Al AR ARsglon, ol 4
AR o] vl S ARSI e, T Avt SEFATAIATA el 55 Faks A vE
= [Table 5]°] ﬁ%ké}‘iiﬁ‘r. AL A A5 )7 Y= [Table 6] [Fig 1] Wb qlct, =2
B ubgere] 49 maA WA MESS QBsks T B, 7199 e Axsiglon) 2
IO R LEPton o]= :?6;}*1 ‘3—4 LA s S 7Ide SOl Al v e
A O] A Al o] th=7] Ao gichE = skl ISt ks a2 A E Hust
o}, =PRI ZH%}%g Aefst 71% B L S M weken], 1 @ Ak 4
upEe) iR AR el Qlor], T S Zelvh Bl e ot Seae)
S 643,87/ L& WSl Q= Ao LEiT, - SUAAE A ABA Em AIHE oA ¢
e A | B i | e B A S R R 2ol glglon HujakEo] 4e- BlEE A
F2 7174 12,2, 10.4, 7.8, 5.4E/U] Ao & 1} ol-g-staL Ak
it A7) B7) 8-S o] gato] HARE A2 UES
2 FZ0] 7Hse Ao HekE|r 4.2 E
32 HEHMACIK| HA2 2l HEYT ¥ s ERWRITAS o ke
5 7o WA 75 B Relshed 518 F
SHRARI e A Bt O HUEIP AT 20134 L}, o] flof AdEE W w7l BT S =
VA 7 W ARIEAE o2 - 3370 FAI] BT A EQ, T % gk
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[Table 5] Current status of industrial waste generation in Pohang steel industrial complex

Treatment (ton/d) Non— | Recycled
Category oz Ocean recycled | proportion
ion (ton/d i i i
ion (ton/d) | Landfill |Incineration dumping Recycle (ton/d) (%)
Waste paper 0 0 0 0 0 0 —
Waste wood 13.7 0 15 0 122 15 89.1
Synthetic Fiber 0.2 01 0 0 0.1 0.1 50.0
W?Ift? Synthetic resin 287 0 209 0 78 209 272
synthetic -
polymer Synthetic Rubber 6.4 0 1.0 0 54 1 84.4
Artificial leather 0 0 0 0 0 0] —
fform Indsire 675 0 675 0 0 675 0
e} wastewater freatment
% f Industrial
3 rom Industria 0 0 0 0 0 0 B
processes
Sludge f W
rom Water 0 0 0 0 0 0 B
treatment
from Domestic 0 0 0 0 0 0 _
wastewater freatment
Residue from animals and plants 0.3 0 0 0 0.3 0 100.0
Waste edible ol 0 0 0 0 0 0 —
Others 0.1 0 0.1 0 0 0.1 0
Total 116.9 0.1 91.0 0 258 1.1 221
Slag 16656 | 10584 0 0 10,6072 10584 90.9
Coal ash 0 0 0 0 0 0 —
Incinerator ash 26.9 0 0 0 26.9 0 100.0
Dust 688.1 54.0 0 0 634.1 54 R2
Waste foundry sand 177.6 47 0 782 94.7 829 533
Scrap metals 0696.2 0 0 0 096.2 0 100.0
Gypsum waste 0 0 0 0 0 0 —
3 Spent catalysts 0 0 0 0 0 0 -
Q
3 Spent adsorbent and 09 05 0 0 04 05 444
o absorbent
Waste glass and ceramics 4488 10.1 0 0 4387 10.1 977
fominausial | o000 | 365 0 0 |20075| 365 983
wastewater freatment
from Industrial | 15 97 0 0 |313| 97 976
processes
Sludge
from Water 0 0 0 0 0 0 B
treatment
o Domesfc 08 08 0 0 0 08 00
wastewater treatment
Others 622.4 3386 50 0 2788 3436 448
Total 16,843.3 15133 50 782 |152678| 15755 90.6
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[Fig 1] Current status of industrial symbiosis map in Pohang steel industrial complex
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