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Abstract

DIWS system was introduced to remove hydrogen sulfide from the biogas of wastewater treatment plant. In the case
of using water into the DIWS system more than 5,000mg/L of hydrogen sulfide, 25% of H,S removal efficiency was
shown and required such further treatment process as incineration which was obtained more than 98%. When the
inflow of hydrogen sulfide was 5,000mg/L, CH4 and CO; were effectively discharged and the reduction was 8.7%
and 28.6%, respectively. When such neutralization chemicals as Na;CO3 and NaOH were introduced into the DIWS
system, HyS was removed more than 97.2% keeping pH in the range of 11.2 to 11.5.
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A7 a3t Ao RHE AQAEE Ho]ortAs] AL
CH4(53-70%), CO,(30-47%), H,SE H|E3}] NH;, N,
COT9] ulg7tAg haeitt. E5] HS+ Hetda 9= 5
| Z3t=o] gl Ty} ofn) i AbS A5l St At
Shelshs gl Foll Qote] BAEE fertaz 7
Ao 7190ste] duZbsel B2 2AIE ozt B4
A4 ti7] Fo= HiEEU SOE Atsfsto] 4HgH| 9|
4l Mt oflgt A=Az =g T F¢ v &
o] 7id Fufj 9 A=9] B AoflstE WA A|ASHA
ARgSfopt gth(Kim and Kim, 2016).

HjdEg 342 SA1Y] Feiof met 543 4], vy
AEERE S57A1Y 350l Fol wet A HT vz He.
B2 £ QA A MAFoR 717 Wol A8slEo] Q=
A3 WY A AFA-H1 FA o2 A HR]-g9

80%°)d& AHAetal Q= AoR HiEil QIth(Park et al,

2,

= o o

F4 g A3MS Eafiste] B ¥ 9t o
Zeld &9A FE= w717k HEAA 719 SOE 7
A ¥-3-Z Sl 55t WHoItHLim et al., 2019).

SO, FHFE2 SEWEE o R E7o] HhgolA HSO; E
£ SO 7F A= T Abaet whEste] SO 2 Absteld] &
Foly A== HSO;™ 2 SO5” 9] Hl&-2 pHel| o&ztict
(Kim et al., 2019).

F4 238H 34L& olgsto] AdtolA HiEE= Hi7|7t
2] 225t NOxAIAE B71er AolAE 3kehaQl 2
o7 =2 HALL RIFFIHKIm et al., 2015).

DIWS(Dip Injection Wet Scrubber)= 4] AAdu]z
AW FEolA BA AR 37171 AW ] ofEnto] A e}
ZE5IHA 10 gmolste] mlo]ae=HER WAE o] 7tAY &
2] ¥H-3-2 Foto] A3t 717t viEE= 9 E ol&
gt AJoltk(Jung and Jung', 2020).

DIWSE2 27kt 349 4z T Adeas AlA
Kim et al., 2015)3F51, A5E dRyot 34 H<(Jung
and Jung, 2016)& AH=5t o, skeAE% Hio]QrpA9)
k54 AA(Jung and Jung', 2020) D AAFH A2 )
7] @484 Agl(Jung and Jung?, 2020) AT A H 15
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o A BUESToR HSTIAS Solele] MiEeIEs
Skt QA B8l AHgaro] Hot LAl WA F7h2
olgh & 7kA9] 7t 5,000mg/L7t 2345 A9+ Table
Lo Yehd Hieh Zhe ofZ-3 ARgRITh

Table 12 2 AtollA] AR HEo] @7k~ Aol whE HE
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Fig. 1. Schematic of biogas treatment flow with DIWS.
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Table 1. Operating condition

) Gas content Chemical(kg/hr) Water
Biogas 3
% kg/hr NaOH FeCl; Na,CO;3 (m’/hr)
HS 0.5 9.11 10.71 21.72 28.39 2,222
2 0.9 16.39 19.29 39.10 51 4,000
CO, 38 895.7 1,629 - - 519,362
CHy 60 514.3 - - -
Etc 1.5 - - - -
Influent 6000 ¢
(Polluted
air) 000 ¢
J_ E 4000
S
| Exhaust g 3000 |
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T § 2000
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Fig. 2. DIWS treatment system.

mfo]la M-S AA7E FelEl= Hhol @ AWO] H,S, CHy,
CO; A=Y} FESHES foto] Eote s F/4dotylth
DIWS Z2]ellA gste 371 <52 &=, Wie of
ojFg HEL AAY FHo| +FrE YT WFo R A3
Stes 3HAI7IE xR Fo] dH(Jung et al., 2015, Jung
and Jung®, 2020).
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Fig. 32 @71/d43} FAolA siE=E= vo|ertAs 3ge
2 7" B AP DIWS FAZ FUAA nfola2HE
2 ASHAZIEA HS9l s Wstet AlA 882 st At
=g

49 H,S9) %7} 5,000mg/LY w] DIWS 7+ e Satst
Hate 947 el 3 750mg/LE HiEE o] AlAL0] 25%2
Ao, F& FHO R A7 AH2E ol ol 75.3mg/L&

Urehfjo] 98.5%714] A A=t
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Fig. 3. Monitoring of (a) initial 5,000mg/L of HyS concentration
and (b) removal efficiency with water.

Fig. 4= %< HS9) %7} 9,000mg/LY wf DIWS 2z} &
S EA5iEEte 97 HE0l 6,750mg/LE HiEE o] AlA
0] 25%2 oA, A7 AE oFE W 132mg/Le
Uretdie] 98.5%7F AIAE AikE vepd Zlolch

seA e gite 7 DIWSE Egato] 24 49| s}
of W kil AALES HUIeE AFelA A §9d
Ha 1,400mg/Le] H,S: 334mg/LO 2 HiEEo] 76.1%2]
AA8g vebd A7 A7 (Jung and Jung, 2020)9} B w5}k
AARE] A4S ol FY HS9| =2t DIWSe]| Ab
|5 59 9] zpolof gt Atgke o] zjolof 7]]Igt How
BALL DIWS A= 44 Eato 21 ufo]g2HEe]| 9]
g Ak ZIE 4= IRl EEo] HSE AlASH]
feliMe= o] Falorge] ash Zo= eyt (Tsang
et al., 2015).

Fig. 5% 4% H,S9 &7} 5,000mg/LY o) DIWS 2z} ¢+
< e wfo] CHat CO,0 AAR-E st Zeltt. CHy
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o000 - 60%7} FrA=lo] 54.8%7t viEg ol wtet 8.7%= Asto] nf
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5 7] SJ8h Eol Z&(Seo et al, 2016)=22 YA A At}
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it process Ao 2o 2 ety mAF geu] oA pHIE =
b) 255 SO, AARd FFE vAlE dF ZIHAn et al,
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Fig. 5. (a) CHy and (b) CO; removal efficiency through each step 2007)¢t WS o DIWS 3Al= FES FeletelEe
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3) DIWSAX|of| Z3}eFE 02 Na,COs¢t NaOHE AR
749 H,S9 AALL 97.2%%9) 98.1%2 YEHiL, pHE &
H3lglo] 11.2~11.585E §Ast9t}
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