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Hydro Scrubber for Digested Gas
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Digestion gas is generated from the sludge digestor of sewage plant. High concentration of
H,S in the digested gas has been the cause of hazards such as metal corrosion and air
pollution when burned. H,S removal systems using chemicals have been mostly adopted to

solve the problems.

However, these systems present another problems in handling chemicals and equipment
maintenance, and increased operating cost as HyS increases. In addition, the existing plants
have been overcapacitated with the increase of sewage volume in the urban area.

Shinko Pantec has settled the problem by scrubbing the digested gas using sewage
secondary treatment water. This is to report the outline and operating data of commercial

plants now successfully operating.
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Table 1 Component of digested gas
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Fig. 1 Solubility of gas in water (Less than 5 atm)
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Fig. 4 Dependency of H2S removal against recycling water
rate at different gas flow rates
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Table 2 Specification of Hydro-scrubber
pCP DSP 80r 1
< a0
Commencement of service ; 1987, 3 ~ 1988. 3 ~ N /e/o 2 -
i - 60F - ./ 4
Location } Japan i Japan é 2
. PO — 5
I ) 40F T B
Performance 1 Decrease of gas volume Removal of H;S in gas 5‘ / ﬁg‘téf]mg Make up water (¢ /nin)
E Decrease rate : more than 25% | Removal rate ; more than 87% (&} ,’ (£ /min) 10 20
: Decarbonate rate : more than 60% 204 100 . A E
Design {1 te of . T . 4 130 ° A
SIgN oW rate O i B
Digested gas | 300 Nm3/h r 800 Nm3/h o ) ; | ,
Specification of equipment! ! 400 600 800 1000
1) Scrubber size | 2500¢ x 68004 i 4000¢ x 6800 Flow rate of diffused air
material | Carbon steel +FRP lining | Carbon Steel+FRP lining =5 ﬂv?&%”"ﬁ%?@&:?)‘%ﬁ*%ﬂ(%@%@
i X e

packing i superpack-9P : 3000H superpack-SP : 3000H

‘ Fig. 5 Dependency of COz removal against
2) Recycling water pump | 420m?/h X 20mAq X 37kw X 2 sets 1560m3/h X 17mAq X 37kw X 2 sets

air rate at different recycling water
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Table 3 Results of performance

Service DCP DSP
=1tem RL.m.N?... e . ) - - .
g »Rate of inlet gas Ry | 230 190 B 570 600
l‘é Rate of “’Cyc““g(x“/i’) 260 (L/G=1.13) 390 (L/G=2.05) | 560 /6= 098) \ 380 (L/G=0.63)
2 % M;ke-upﬁe;r (m3/h) ‘ ) 20 30 ) - 80 o 1 70
Elae @ 800 ' 1200 2000 | 2000 B
Lﬂ’i;” ‘Ma&mﬁmyyﬁgfmaamﬂé&;%g“Mamuﬁmggﬁgwmmomahmﬂﬁge
(b"v’ COq (%) 342 170 606 3 294 35.3(13.7| 70.9 | 2.93 385 19.8:77670;5 2.4"‘3778.57 22.5 53§ 7‘ 1'9,.
. st (ppm) \ 122] 1 5 9.8 | <0.001 | 159 18! es9 ;305 | 400 | 52.7 89.2 | 18.8 | 480 |58.5 87.8 | 18.8
é N | Tnlet Outlet #’f}jﬁ;‘l" Quer | Talet outlet\Make“P| Qe 'InletV!OthdleE?g‘v’g;:pr Qe ﬂ‘rlinlé{\Outlet‘hﬁ’:i:Ii =l
g«; ; pH | 6. 5| 58! 7.0 6.6 70| 59] 69 ' 6.9 i:,ff 59| 74 67 76337775778 73 | 69
; © | T.COp (mg/e)} JU R S P i - = . 20| 777 195 | 276 | 223 843 | 204 | 228
% ;}3 Free-CO; (mg/e);23.6 és.zi" 87 | 2.7 9.7 882‘ o 11.6 ' - - = 7;777, — | - - =
=17 s @E/éf - ; — | - T == f | — lsaz{367| s22 | 343 |s22 35| 3.4 | 32.4
045 (mg/) | 50.3 , 8.7 480 | 49 ‘ 8.7 48.7| 433 | 45.7'7" 33.9 3. 8| 320 73;67 73; ’7 321 813 | 820
‘ir;ee-s (mg/e)i‘<767.761‘ 0.01 | <0.01 | <0.01 !<o.01 0.01 | 0.01 I'o.m |; - = ?— == — -
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Table 4 Comparision with HeS removal systems

l Hydro-scrubber system ! De-sulfurizer system ‘

Equipment Hydro-scrubber 1 i De-sulfurizer tower 2
specification | Scrubber packing 1 seti De-sulfurizer 1 set
Recycling water pump 1| Platform 1 set
| Make-up water pump 1
I Recycling basin 1!
Operating cost | Electric power ‘ De-sulfurizer
B 5 xR AEHREHE
Table 5 Economical evaluation
\V:Ti'*?:\t\ — | Flpw rate of inlef gas
300 Nm3/h 800 Nm?3/h
Item i H,S — 5 e e e
i |D 'S P |De-sulfurizer D S P | De-sulfurizer
Equipment | 500ppm | 1.0 | 0.3 LS},W,QS,,
St 9000 ppm | 1.1 | 0.7 2.0 1.8
Operating | 500 ppm | 1.0 0.9 24| 24
p e e T e
12000 ppm | 1.1 | 2.7 2.9 7.2

CHB L CRE BRI A ST B 72D Th Do —F, WA X
EBMAT X HBREBNDOFEL, KEHRBOBEIT/NE
<, MHTHBFIZRMEOBT LA RE AL RL, WFH
BOFENRRKENZ EMbhbd, ¥z, ERNEHmOM,
MEFFEBEOEIC RN, KESRBIER IR R, &
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DOFMi % 15T\ 5,
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H, BIOEREREA L OWTHE L2, S%DCP
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SRR IETEE T LBEREEOSMCEL EHOELHE
L%,
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1) TACGEMERR GRS & 3 s TS (1984) 52 25
4 fREE A Hi p. 462

2) King, C. J.: ““‘Separation Processes’’ McGraw-Hill.

3) Sawyer, C. N, etc: McGraw-Hill, New York, NY, 1967
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