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495, 470 wag 415 wiiteuddiu wud esinaaslsdnnnudiutuy 12 Sevavlnsulaney3ung fussdnsamlunisgadu
fwlalasiaudalidiiian Wosanldnaniies 415 unit lunsgaduinelelnsiaudalsidan 9864 ppm mde 0 ppm
Funoudt 2 Wumsidamuasueulasenlad (CO,) fewiialaeniluaiiy (MDEA) aadiudu 50 60 uay70 Sesaslng
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Abstract

This research is to study the removal of hydrogen sulfide (H,S) and carbon dioxide. (CO,) using ferric
chloride (FeCl;) and methyl diethanolamine (MDEA) as adsorbents. The study was divided into 2 steps. Step 1
studied the removal of hydrogen sulfide with ferric chloride concentrations of 8, 10 and 12 percent by
mass/volume. Before installing the adsorption unit, the hydrogen sulfide gas content was measured with the
Biogas 5000 portable biogas analyzer, the values were 8178, 8531 and 9864 ppm, respectively, and after the
adsorption unit was installed with concentrations 8, 10 and 12, the hydrogen sulfide gas was measured. got 0, O,
and 0 ppm, respectively, using time 495, 470 and 415 minutes, respectively, showed that the concentration of
ferric chloride was 12 percent by mass/volume. It has the best efficiency in absorbing hydrogen sulfide gas.
Because it takes only 415 minutes to absorb hydrogen sulfide from 9864 ppm to 0 ppm, the second step is to
remove carbon dioxide (CO,) with methyl diethanolamine (MDEA) at 50, 60 and 70% concentrations. volume
before installing the absorber Measure the amount of carbon dioxide with the portable biogas analyzer Biogas
5000 series of 56.2, 55.4 and 55.5% and after installing the adsorption unit with concentrations of 50, 60 and 70%
by volume. Carbon dioxide content was measured at 30, 29.5, and 28% respectively, with constant start times of
215, 210 and 200 min, respectively. Highest efficiency in absorbing carbon dioxide Because it can absorb carbon
dioxide from 55.

Keywords: hydrogen sulfide, carbon dioxide, biogas
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M19199 2 AauanTRvesing®Inim (1 0 ssrwalded AUAY 1 UST8INIA)

Usuad CH, 65-70 % (v/v)
Usua CO, 30-35 % (v/v)
U3 H,S 1,000 Ppm
AANFeunIen 24.48 My/m’
ANnuSUalal 25 cm/s
é’mﬂdauwwj'ma'mfmﬁuL%@Lwﬁﬂuquwﬁ 6.19 m’,/m’,
qmmﬁmﬂwﬂummﬂ 650 e
AAugAINSou (Cp) 1.6 ke/m’° C
ANMLUIRU(P) 1.15 kg/m’

un: Moy Aus, 2550

3. inalalasiaudalwg (Hydrogen Sulfide, H,S)

falelasautalnddunilduamsussneuilinnsmdameiinuauidufisfviianileifquiidunse Lida
wagfindumiuadeliun Jagnidenirieldnilnedgnsliana fe H,s fhiwinluana 34.04 ariumuuugesits 1.21
n3usiodng flgamgl 25 ssrmiwaiBea fanuduussenia 1 usssnia Ssddwinuinnieimeriilidedinigd A
lelasiudaluidazoginninerniea shlsidusunsesedsditin iufeifamdodlumsandnluldieinnuaziinnisin
Ivdfegnaguusslnefigamgfiianansagndslslsiesogiionmad 290 ssrmwaldea

Tunmsudnfiedanmilianielelasaudalng Aflanududuusyana 80-4,000 ppm Gﬁua*&jﬁ’mméﬁmqﬁu
s minfedanim (Allegue et al, 2014) Fefalslasiaudalidiiatulunszuiunisdosaauanssunsd (Hydrolysis)
wuulildeandianluannglfornelasuuaiiise3faddaimn (Sulfate Reducing Bacteria: SRB) uuafiSeagminiinsfiee
ondlaunnansuszneudamn (5042-) ilvidalndieglusuvesdamnasuduinglelasiaudalis

dlefnelalnanudalulufetnmdudatuatuideledluemaiaujisoanfslelnsaudalisgn

sondladimeaendiauinilunsadansn (H2504) sflanuaunsalumsinnsougsdwanogunsaififiesdusznauveandn
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#2897U The American National Standards Institute Standard leiuusszauanuduivdmised 2.4 91n
319z uwiavdaddwadsrouywdmnlasuianududuiidmalmianisssaedes undlasuludunaigaivi
Iidedinlaviui sihdudaiulethasivaeudunsadanindgrainnseuas ausadanseutuiouianaunsalsne e 1o
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AN5197 3 wanssesuanuluiwawialalasiaudalus

syfuaTdudy | svesnandilasu NANIENIUADIINNEY
10 ppm mmsﬁé’uﬂ’mmsgmu Aan1ssrAededin
50-100 ppm 1 4l Jrdsmaszaeifosedotiimuazsruumaiumela
2-15 Ul fionmsle szeneifiesn gadonisiundu
100 ppm 16-30 UM mniianisannuvisedulia vilvimelaiade weladuin feanisiue
60 Uil mnfionsaenuvieduiasoluaziiennsuinuautndousniu mngan
seluazvilideTinnnelu a8 $alus
200-300 ppm 60 w1 mﬂﬁmmﬁqmuﬁaﬁuﬁa%ddmaﬁiaLﬁaLﬁam lsmelafindn Uinuaui
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700-1000 ppm Fanandug | wnflomsgaeuviedudassiivunaiogssanss veansmelowazidetin

1000-2000 ppm | udl Aesu | winflosganuvseduiaasyinlivueaiviuil veanismelawasidedin
U

* e giveamnelaluszeziaidu 919vgsentinld dignuendieeninannuvasiuialseduanududugang

U3nifioinausgvslunandusiag
#ian: aun dlenia (2559)

5. nmsindnfinglalasaudalng

nsidniglalasiaudalvisanansavilavaies wu

5.1 nszuIumsgaiufinalalasiaudald (H2s Adsorption) Inglfines3neenlus (Fe203) aluladiilily
msduielelasnaudalndiieasgeduluguveadedu asusenoulufmeduinsaiiidnuasdu Column aneluussgly
Frua139ndU (Packed Bed) nisluavesfimenavsiivluaiu (Upfiow) visluans (Downiow) Al iiofedaniniifife
lelasudalndluaruansgadufiaedinisduinelalanaudalndiintu asgaduildiu 1 Iron oxide (Fe203) dslu
isuszmadonldlusunavdeida (Pellet) Fe203 violuussmalne desldooivaniiduaduuay Hydrate Lime azgadu
waztinufisen widnduansgadumin Zeolite wag Activated Carbon aziluusiiiiasiufinglalasiaudaludlilugngu
whdudefimstuinelelnaudaliidauduiud sgdesdinnudouarsgedulnd wharsgeduiisusudaluiiuanin
(Regenerate) feana uazthnduuldlulldnmsiuielslnsiaudalng UiAzeiiinde

Fe203 + 3H2S —> Fe2S3 + 3H20
dlefimstuaniwsennia UisenfiAnde

2Fe253 + 302 —> 2Fe203 + 65
*fRsanAalaR danspadudunasl pH > 7

UfRseaesiiAntutnssudulfasenasanudeulaslutnnisduinglelasiaudald asdinisane
Arwdou 0.65 Alaga/niues Has Faduludiswesnisiulelnsiaudalng Swinsaldu Hos eefionmglgetutng uas
Tugasnsituandsanafasiinsasauiou 5.8 Alagaseniuves H2S Fsagiuléddn Tutaamstiuanin a1sgady
wwiigungiigiunnuazdiaudewennindedsty

v

*1 Alaga vihlviennia 1 ausiidgaumidulssanm 1.1 °9.

[~
) éé‘ﬁ N o - Ln Fe203
manmeuiuammn

‘ ---------------------

MU¥ImIN oo
—

7/
Fe203

% omalyaourluanmn

._\7.-/. .............

o - -
NIBPFININNH2S QNNIIa

- . fﬁAdsorption

Al 1 wanadnuazvesiardaialalasudaliawuuniie
7nn: N9l UYRAMNTTY, 2553
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Tunisiluanmveslesatuimdn Guwmauas) o199svhegnadine fe matanmnuan (nedeundsl
Duduuney) dn 2-3 Ju iiglreendauluomeluvigizertulwls (Fe ,S,) (Juasiudd)

nsdlfifeamsituanindsoinieludeufnsnl Taslshivansgadueenin Fesinisuendeufnsaifuoon
Mnsruugaduiinmieu wdlshnsiuenimdiluludedideansiiuanin (asdulvgasldfuarsgeduiduda ron
oxide uenand  msvunTIRaUgugiintgludsiivhnsituanin Tneilunislénsidaing H,s Tag3s Adsorption
awspsdifansainansluiivhann wagdrsedlidnsssviumstiuanim wardsmsdudsawnuea iesantsiigumgias
1nuazessziinsg Susesnsiinnisinali

Tunsaliildf Activated carbon gadulslnsiaudalsiazgnaulugngu (pore) vesActivated carbon &1
fiosnsiluanindesit Activated carbon Tldlelasiaudaldoonaingwiu Sedulugifenindulusilssnuiinge
Activated carbon vilWiesdialdanegs Felifuifenldmilussiulsanugnamnssy (hulssnugnanngsu,2553)

52 msmdniilelasiaudaludlufire@inindenszuiunisgaduniaaiilngldasgadududafumn
wdeudaisazanemlasinaaslsiuazlufeulansenled Wi liawnsaduaisgadulilnenisindevaisazane
Tuiealensenled (NaOH) Wiesedraienvinty sududenndeuisasazaramedsnaaslss (FeCl) iioviilhinmes
3nlensanles (Fe(OH3FsamnsatieliiAnnisrdafialelnsoudalndlifidy daunsd 1

FeCl; + 3NaOH — Fe(OH); + 3NaCl............. (1)

ansindindanuannsalunisgeduinglalasudalid (H2S) loun lesinlensenlen (Fe(OH),) ¢
AUNIIN 2

3H,S + 2Fe(OH); — Fe,S; + 6H,0................. 2)

anunsaruasgaduainesiuszneu Fe,S; Tinduunlu Fe(OH), IdmupulaensiUalifingeandiau
(O2)lyaHusyuy faun1sn 3

2Fe,S, + 6H,0  + 90, — 4Fe(OH), + 650, (3)

o w = - 1 o v A YA 3
53 ﬂ']']llﬂ']ll'ﬁﬂsLUﬂ'ﬁﬂ']ﬂﬂ H,S 38 HS ﬂ']ﬂ‘UaﬂWia'ﬂuUa‘VTllﬂLLazﬂWGUGU’JﬂWWIﬂEJSL‘ULﬂaa‘USQ Fe * L‘ld;]u

a

A N a 3+ a aaa Adu o N 2- U aa o § v 2 ' v a a o Y
mudeniifiusz@vsnm Fe " Raufiseidndulaed s~ 10udi3a vhlanaadu Fe™ uaznalmfnnznauiiliazane:

ke 45 > oFe™ 4+ S

2Fe” 4 3HS — Fe,S, + 3H'

6. Asuaulasanlud
asuaulaoenled (Sanqu: carbon dioxide) LuAaluussennie Feszneuseafuen 1 ozney uay
pondLau 2 exnou sevidliana. mfveulasenledifunildumsusznevialiiduiisinuniian uazinBonegnsa
CO, iioagluaniuy vasds fnamdonirthudausts (dryice) Wufhefifvsinasnndususu 4 luornia sesnlulnsiau
sondlauuarersnounsueulneenlediintuldvanednuaey 1wy glisads memelavesded@in wionsunlndves
asUsznoudund Aetduinghuddylunssuiunsdunsgideuameiiy Welimsuounareondiaulumsduase
asTulansn 10 nssvaumsiuaTsideuad fnasdosieeendiausenuguisema vilindldldeendiauifluns
mela msld msveulaeenlsdvesiiviifumsanfiaidounszanadld iesanaiveulaeenledfufenisiduaimg
29U N30 TounsEan
7. Sunmevesineaniusulafeanludiisinarasisnie
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