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Application of IWS to Industrial
Waste Treatment Systems
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Kazushige Hinokiyama

Shinko Pantec has conducted pilot tests with the IWS, wet type dust collection/gas removal
system, which is designed to serve a dual purpose of removing simultaneously both dust and
hazardous gases emitted from an industrial waste incinerator. Full-scale units delivered to
our users have been found to be lower in both construction and operating costs, as compared
with the conventional systems. This paper presents these findings together with the design

features of the IWS.
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able 1 Test result of case 1

1 3 4
M t - -
e Qunhtower] IWS | IWS |Qumhtows| IWS | IWS |Quohtows| IWS | IWS |Quachiower] IWS | IWS
inlet inlet outlet inlet inlet outlet inlet inlet outlet inlet inlet outlet
Gas quantity m’n/min| 13,8 13.5 16,9 16,9 -

H:0 % 50, 4 50. 4 50, 4 50, 4 4
Odor concentration -~ 7300 540 170 9700 300 970 730 1700 -| 970
Dust content g/ 11,7 4,32 0,023 0 16. 4 0,703 | 0,0438 15.8 0. 435 0. 152 12,6 0, 499 0,138

(CH»):8 ppm 0,013 0,013

(CH):S: ppm - | <0.001 <0. 001 . ,

THC ppm 1400 420 75 1800 420 1800 680 450 1800 1100 360

(CH:N ppm 0. 003 0, 003 :

CH,CHO ppm <0. 001 ) <0. 001

CH:SH ppm | <0.001 <0. 001

.~ CsHs ppm | <0, 001 <0, 001
. HS ppm 0. 018 0,013

NHs ppm 5 3 17 9 .

Cl ppm ND 1.5 0.5 ND 1.5 ND 0.5 ND ND 0,2

Hel ppm 510 2.5

CS, ppm 20 ND ND 30 ND 28 24 ND 76 ND 40

CHi:Br . ppm 6 ND ND 30 - ND ND ND ND ND ND ND

SO: ppm 50 ND ND ND ND 2 ND 30 4 4 4

Br: mg./m’y 23 15 ND 30 1 37 29 10 41 35 11.

SOx ppm 60 21 ND 140 L1 210 8.2 ND 550 150 82

ng/m’ | 42/44|3.8/40)1.1/1.5|48/5028/3.0/09/.5/89/4230/88|1.6/1.6|69/80)41/42|17/20
Size distribution | #m 1,45 1,39 1.58 1.53 .34 | 0.3 | 190 | 1.32 1,22 :

Hg mg/m’ | 0,069 0. 067 0. 058 0,044 0. 043 0. 044 0, 061 0, 068 0. 054 0. 046 0. 057 0. 054

Pu ng /s 160 69 3.5 160 2.7 150 42 14 170 83 25

NOx ppm 52 27
12 & Case 2 72 MER
able 2 Test result of case 2

Measurement ! 3 4
item Quench tower| IWS IWS  |Quenchtower| IWS IWS  |Quenchtower| IWS IWS  [Quenchtower| IWS IWS
inlet inlet outlet inlet inlet outlet inlet inlet outlet inlet inlet outlet
)dor concentration — 30000 23000 4100 30000 17000 4100 41000 30000 17000 - 23000 7000
Just content g/M’ | 0.0828 | 00184 | 00084 | 0.114 | 0.0228 | 0.0047 | 0.0929 | 0.0155 | 0.0033 | 0.0478 | 0.0082 | 0.0039
Yas quantity m®/tnin 48,5 39,6 39,6 47,4 40, 4 38.6° 64.3 53.9 56,74 63. 2 52,2 50,9
as quantity (wet)! m'y/min 30,6 30,8 30.9 32,17 3L5 30.2 41,1 41,5 43,4 38.8 40,4 39.5
Jas quantity (dry) | m’s/min 19.2 19.6 20,6 21.8 19.9 19.5 26. 2 24,8 26.6 27.6 25.5 26.0
Jas velocity m/s 8.9 9.0 9.3 8.7 , 9.1 11. 8 12,3 13.3 11.6 11.9 12.0
Static pressur mnH.0 —52 —T74 —95 —170 —84 —95 —104 —165 —203 —90 —160 —200
Pemperature T 157 74 72 120 73 144 76 75 168 74 72

H:0 % 37.2 36.7 33.8 33.3 36.8 35.3 37,2 40,3 38,8 28.8 37.0 34,2

CO: % 6.8 6.3 5.1 6.7 A 5.8 6.9 6.6 6.6 6.8 6.4 5.9

0. % 12.0 12,7 13. 9 12,1 12,8 13.6 12,0 12,2 12,3 12,2 12,5 13.0

N: % 8L.2 81,0 81.0 81.2 80,8 80.6 81,1 81,2 81,1 81.0 811 81.1

Br, ng,/m’ 42 23 16 32 19 38 33 22 35 34 31
silane g/ 43 1.9 1.4 3.0 1.7 1.2 3.4 1,6 L5 4.4 2.8 1,6
jize distribution “m 1.67 0,92 1,47 1.62 1.33 1. 47
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‘able 3 Test result v
Measurement Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7
Item Inlet | Outlet | Inlet | Outlet | Inlet | Outlet | Inlet | Qutlet | Inlet | Outlet | .Inlet | Outlet | Inlet | Outleéet
~ uantit; (wet)m’n/min| 27.3 30.5 27.8 30.5 50.5 60.7 50.5 60.7 23.0 28.0 | .23.0 28.0 °| 23.0 28.0
=as q Y |Wry)m®/min| 19.8 21.6 19.8 21.5 37.8 42.3 37.8 42.3 15.8 18,8 | 158 | 18.8 15.8 i+ 18.8
) m./sec 1.73 1.78 3.21 3.21 1.46 1.46 1.46°
Plate velocity | 100, /., “sec 17,6 17.6 9.5 9.5 20.9 6.9 ‘ 20.9
Jpacity % 1 15 5 5 .5 - 5
Dust content {dry)g/m' 0.45 0.064 0.36 0.043 0.70 0.11 0.42 0.093 1.47 0.083 0.7 | 0.061 1.70 0.12
Removal efficiency 2% 84.6 87.0 82.4 75.2 93.3 . 89.6 91.6
Joluble material g/ m' 0.31 0.045 0.27 0.022 0.52 0.063 0.32 0.047
in dust % 68.9 70.3 75.0 51.2 74.3 57.3 76.2 50.5
Desoluble material g/ m™ 0.14 0.019 0.09 0.021 0.18 0.047 0.10 0.046
in dust % 31.1 29.7 25.0 48.8 25.7 42.7 23.8 49.5
30x removal (dry)ppm. 43 ND(1) 15 ND(1) 14 ND(1) 20 ND(1) | ND(1) | ND(1) | ND(1) | ND(1) | ND(1) | ND(1)
efficiency = 9)6 97.7 93.3 92.9 95.0
- ry)ppm 720 9 400 20 430 5 220 7 160 2
el re‘:f‘f’i‘:;lncy (drydmg/m’ | 11738 | 15 652 33 701 8 358 11 261 3
% 98.7 91.9 98.9 96.9 98.8
[e v.v_ % 13.1 14.0 13.0 14.0 12.9 13.0 13.4 13.6 12.7 13.7 12.7 13.9
CH,CHO v/v ppm
NH; v/v ppm
Jdor concentration —
Measurement Run 8 Run 9 Run 10 D.C. power source ON | D.C. power source OFF | D.C. power soure ON_| D.C. power source OFF
Item Inlet | Qutlet | Inlet | Outlet | Inlet | Qutlet | Inlet | Outlet | Inlet | Qutlet | Tnlet | OQutlet | Tnlet | Qutlet
“as quantit. (wetdm’x/min| 25.0 29.0 15.2 19.8 15.2 19.3 26.3 30.0 26.3 30.0 249 31.83 23.7 27.0
l q ¥ {dry)m®%./min| 17.4 19.6 10.3 13.5 10.3 13.5 19.0 20.6 19.0 20.6 16.8 20.1 16.0 17.7
: m.sec 0.96 0.96 1.66 1.66 1.61 1.54
Plate veloeity | 100, /sec 1.7 31.7 18.4 18.4 18.9 19.8°
Jdpacity % 1 1 0 70 5 © 60
Dust content (drydg/m's 1.63 0.047 1.88 0.038 1.372 0.096 | 0.886 | 0.468 | 0.454 0.056 | 0.365 0.232
Iemoval efficiency % 96.2 97.4 92.4 42.7 85.2 29.7
Soluble material g/ m’x A
in dust % 4.3 1.06 1.72 1.08
Jesoluble material g/ m’
in dust %
30x removal (ry)ppm
efficiency %
. (dry)ppm
el removal 3
. efficency (dry)glf/m N
Qs vy %
- CH,CIIO v v ppm 0.023
NH, vV ppm 77
ddor concentration 980 730
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Table 4 Quality of IWS circulating water

IWS circulating
water

Sample water

pH 8.9

Specific gravity 1.035

SS Umg/e3 2730

TS (Umg/£) | 62400

BOD Umg/23 114

COD (mg/e] 510

Lead (Pb) (mg/£) 3.84

Igladmium (Cd Umg/2) 0.29
ectric °

conductivity (¢S/em.25°C) | 41500

Mercury (Hg) and

alkyl mercury other [mg/€) <0, 0005

mercury compound

HOG [m]

HOG [m]

B E 4 =EEAE
Photo. 4 Outside vi

0.7 q
0.5F b
0.3
o]
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0 3000 5000 10 000 HQG of HCI-AIR-
Gas velocity [kg/me-hr] NaOH

—5, BEN X Ch b S0% 3 Lo HCL izoW\WTiE, 92.9 LI R B 31 369 m3N/h
%~97.7 %% L 094.9 %~98.9 % Th o fro & DRERE BT AREROEE 850 °C, Hp0 9924 m3N/h
RBODEBENHETES L5, ¥ABNOBEIRAS AOXR MR 1g/m3N
& HOG(m) #ERMCER LENMRE L OF12-RL HOXz M BE 0.1 g/m3N
720 Am HCL s 700 mg/m3N
¥, HREBOEENEIZEIROB) Th-To Hio HCL g 200 mg/m3N
3. ELEBAN A SOx ¥ 150 ppm
B D7 R TR S, B+ FEHSEEE L B OB r X Hi O SOx g 15 ppm
NEBEBA AL, EREF — 2480 THET S, BE RS ES 90 %
LIEBD NMEETT, v—2Y —5 0 CmBY BH . PTHKE 1ms3/h
L, 2WERBEECIIRR R, 2WREEROEEY X Peok & pH 8, SS 1000 mg/e,
EHRI—5—T80°CETHEINS, 2D 350°CD HHERE 6.5 %
P 2oz F, HCL, SOX kXU BES RETHEN EEAE  A&%E 18300x7000®mm
TCIWSYR7 2 5BB LT, BIRET A0 — R v E
3.1 EEEME IWS  7800%x4220 W x6100Emm
MARED 7 v — 2 B3R RT. RSt LY FRP#
I T OB Th b, BmEEH 30kVx400mA
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Table 5 Performance test results

M Run 1 Run 2 Run 3 Run 4 Run § Run 6 Run 7 Run 8
easurement rench : h h h h h
o Gomn . (Qoe s [l aws (@] s [t aws (G2 s (ot s (G
inlet | outlet | inlet- | outlet | inlet | outlet | inlet | outlet | inlet | outlet | inlet | outlet | ilet | outlet | inlet | outlet
Gas quantity (actual) m?,/H | 25000 | 24000 | 28000 | 21 000 | 24 000 | 20 000 { 52 000 | 41 000
Gas quantity (wet) my,/H | 13000 | 19000 | 13000 | 16000 | 15000 | 16 000 | 25000 | 31 000 24000 | 24 000 | 22000 | 21 000
Gas quantity m’n,/H | 10000 | 11000 | 9800 | 9600 | 12000 | 10000 | 16 000 | 15000 13000 | 11000 | 12000 | 10 000
Gas temperature C 248 1 308 77 150 72 280 82 264 84 287 82
Static pressure mnH.0 | —30 -3 | —22 -3 | -7 ~3 | —37 -5 —10 0] —10 0
Co iti CO: % 6.6 6.6 6.4 6.4 4,6 4,6 6.8 7.8
o dry ams 0.f 9% |14 1114|118 |18 138|138 | 10.8 | 9.8
vE N2 % 82.0 | 82.0 | 81,8 | 8.8 | 81.6 | 81.6 | 82.4 | 82.4
H,0 % 20.8 | 41,2 | 245 | 41.2 | 21.8 | 33.4 | 37.2 | 50.7 46.1 | 54,7 | 46,2 | 50.5
g/m | 4.82 |0.139 | 6.42 {0,054 | 3.81 | 0.050 | 5,18 | 0,601 | 6.21 [ 0.698 | 12.1 | 0.505
Dust content g/m’% | 4,94 0,186 | 596 | 0.050 | 3.53 | 0.079 | 6.27 | 0,181 | 8,16 | 0.626 | 13.1 | 0.718
g/m% | 4.88 | 0.163 | 6.19 | 0.052 | 3.67 | 0,065 | 573 | 0.391 | 7.19 | 0.612 | 12.6 | 0.612 | 2.04 | 0,11 | 2.40 | 0,12
Hel ng,/m’ 333 55
SOx ppm 14 2.3
NOx ppm 64 52
Odor concentretion - 410 | 170
£ 6 KX ERKAKE
appEm e s - 50mS/hx 22 mx 7.5 kKW Table 6 Quality of circulating water
SCS148 Items Q(l:li(:rc)sll)az?rger ciri?l‘ging M?;g:ﬁgldent
IWS#EEH:> 7 250m8/hx 18 mx22 kW water water
S C S14#! pH — 1 9.6(20°C) | 9.4(20°C) |JIS K0102 12.1
- SS mg/¢ 160 80
NaOH ER> 7  3002/hx30mx0.2 kW
ER Y7 4 TDS g/e 200 88 |JIS K0102 14.3
3. 2 EERR Na* mg/¢| 59000 31000  |JIS K0102 48.1
B, ERCEETTH2H, ToERER L OMEET X Li* mg/2 — 192
MERE B RICRT. Ak, BIHOSRERICIW mert| o ooy |1 Kooz 412
A 5 — N 4 m, .
STEREOKELB O RCRT BERODSA VRIS g N ‘
BRI% 015 %~99.2 % LBAL L, FAUHNENBIE LR graviy 20 .7 | LI 1.08
— o, pa—
EWENETT 5, £0BTEEURCRT. ¥k, AR 7 (80°C) 1.10 1.06

KA T RELEBFE L OBERLYEBRCRT. Mrb%)
RIFAOR R M EER2 g/m3N~13 g/m3N O Gl
LD &2bhb, —F, B5R»H HCL, SOx kX
U NOX DpFHEIRFNEN83 %, 3 %KLV %TH

4. | WSOEHLE
BESREREYBEHAD Shr 2 i TWS 288 LeH
&, R R LU TEMEOFEELICET 5 ENT, KR

o e Ein, REZRIIFGE0 % Th 7o ZTHIRALRS  DOWERETHRE Ui
BN 410 LW HEDTEWE & NERCHREEREL I WS A E 40 000 m3N/h
S TWBHDEEZBND, D EOEBITHRENLD, FHEZ AOX X M RE 3 g/msN
HEIZITTER T 5 EBREENTWD & & BETEI N, WOz g 0.03 g/m3N
Ly N
oy
TR
E]E /'"_"\ Make up I
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Fig. 13 Flow sheet of actual
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Table 7 Comparison of various processes

IWS ESP -+ Scrubber Reactor + Bag filter
Flow
= )
P’ess‘“(fmirﬁzo) 50 150 250
Quench tower 1000 ESP 12 000 Reactor 5000
Initial cost WS 9000 Quench tower 1000 Ca(OH); feeder 2000
(X104YEN) Scrubber 3000 Bag filter 8 000
Total 10 000
Total 16 000 Total 15000
Quench tower 11 kW ESP 30 kW Reactor 11 kW
Quench tower 11 Ca(OH)2 feeder 5.5
ws 22 Scrubber 22 Bag filter 3.7
Power cost Fan 18.5 Fan 75 Fan 110
(X 104YEN/Y)
Total 51.5 kW Total 138 kW Total 130.2 kW
¥=5]1,5X0.8X8760X18%10"* F¥=138%0,8xX8760x18x 104 v¥=130,2><0.8><8760><18><10"4
=650 =1, 740 =1, 640
(1) Initial cost and running cost are Non-wastewater treatment
R K low.
emarks (2) Dust colletion efficiency is R
regardless of electrical resistance
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B4R FAREEEBEDROBR Fig. 15 Relation between inlet dust content and collection
Fig. 14 Relation between gas velocity and collection efficiency efficiency
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