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Development of SO, Wet Scrubber with Recirculation System

for Fumigation of Fresh Longan
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Abstract

The objective of this research was to develop a standard SO,wet scrubberwith recirculation system for
fumigation of fresh longan and promote the process of SO, fumigation with forced-air for industry. The SO, wet
scrubber was designed for appropriate and safety process. The study shows that the time of gas suction was 1
minute altogether and the time of recirculated gas were 2 minutes on gas flow rate of 272 cubic foots per minute
over working periods. The recirculation of scrubbing gas was found to increase scrubbing efficiency by lowering
the final SO, concentration below the environmental standard at 60 ppm. The wet scrubber with recirculated
process gave increasing percentage of the efficiency within 10 minutes more than conventional process at the
level of SO, concentration of 5,000, 10,000 and 15,000 ppm from 65.01, 76.58 and 59.60%, respectively to 96.52,
98.96 and 87.20%, respectively. However the recirculated process took longer time than conventional
preservation. This output of this research can be used as a prototype for wet scrubber of SO, with recirculation,

which high efficiency and environment friendly for SO, fumigation processors and industry.
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of Tee Way Valve
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Typical Open
of Tee Way Valve
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ﬂ’hﬁﬂg%mﬂﬁmm uansAnEeILEadluan e 1
SO,

Wunsldszauanudutuuasning BRINTTIN

5000 ppm #damMilnavasei 165 cfm Lie
SO,

dwiadszantnnadsvasnainta
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thiafianuuandsiuueslssaninnwaagueme

ﬂﬂﬁ’ﬂﬁﬁhnmsluﬂ'limguﬁﬂumiﬂﬁﬂ’ﬂ 2 uar 3 w1l
LL@iﬁLmﬂuﬂﬁmuﬁﬂumiﬂwﬁ@ 3 wifiazvihlien so,
Adumismesanasudusniadinin 60 ppm Lazifan
fmslsalumsthdaasnin é’dﬁ?u%m;ﬂvlﬁdﬁﬁ
srduAMUITuTUIaITY SO, WEINMIIW 5,000 ppm i
Sarmslnavasied 165 cfm alanlunsgaie
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A13191 1 HAVBITEALANMNLTNTUVDI SO, NFLRIINIaan UL 10 WTusn, UssanSnwadsvasreiinya
wazafbtlunstide Waldszauanudutuvasfineg SO, waInIIN 5,000 ppm LAZEAINNNT AU

e 165 cfm Iﬂﬂlﬁnaﬂumsg@ﬁmﬁmaﬂwﬁ'@LLamaﬂumimuﬁﬂumsﬂ'}ﬁmﬂﬁﬂmmm

Time of gas recirculation, R

Time of gas suction, S

R =1 min R= 2 min R = 3 min

S = 1min SO,Concentration (ppm) 513 105 37
Average efficiency (%) 75.9£5.26" 89.55¢4.70°  89.59+4.87

Scrubbing time (min) 50 70 75

S =2 min SO,Concentration (ppm) 478 295 30
Average efficiency (%) 75.3345.23° 86.1745.05" 86.3315.05"

Scrubbing time (min) 55 75 80

a,b

= means within the same row with different superscripts differ significantly (p<0.05) by Duncan's multiple-range

test (DMRT)

2

o 5000

S

=

©

o

= 4000 |}

o |

E H

= ; ——S1R1

> 3000 ||

kel |

8 F m—S1R2

E g

£ 2000

2 S1R3

(5]

©]

g 1000

w

B 7 opm

)

it 0 S -

1

= 0 20 : 40 60 80
Time (min)

M 4 1WSsufisussauanuduTuues SO, AdunisnIseanaawaan 10 Wiflasaatisnaimstiia Weld
nmlums@@ﬁ”'lsﬁvﬁmaﬁﬂﬁ'@nmmmlummquﬁsmﬂﬁﬂ']ﬁ'mﬂ'é"muﬂm (S1R1  fFanmlumigatuil
wazmlumanywdon 1 Wil s1R2 fananlunsgatunfiusznalumanyuisu 2 Wil uaz S1R3 da
nalumige 1 witkazalumIngwisu 3 wif)
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Warnmsanmszauanunduaasfe SO,
. o ¥ -

BRINITNANTRAN 5,000 L% 10,000 waz 15,000
a o o A A '
ppm N8ATINTIMaIMaN 165 cfm AIN WUINAIT
Idmlunsgafmdmaidamugs  udaluns

a o v a X « a o @
wywAsunstadsdmie 3 4 waz 5 Wil audau
F9ezvi @ SO, Aduniimsaanasnausniandinin
60 ppm atdlsnaavasaflrlunstintaaziwnn
¥ o4 . . N . o ¥
Y NoITAUANNTNTUVRIMT SO, RRINTINANDY
& a wa v " v ﬁl =
Tilumad fudgusznaunislidasns iesnidonm
lunmsrerililisunsaltiessudaiiasld (@wetihda
f9 haiLa3anod bianusaianasTutoNad lugaaanin

9, o & A & Al P =<
16y asvwnadumsaanailtlunmsiteas 3977

= U s v d' J dl' v
spsdnmlFaan inavesongdn Walwszuy

a o v £ o A d
wyndsuinuldiiuduaasnaluainn 2 suaa
MUTERNT WA saIatinUa Wz N bl
1A UTUOAIINT MARVBINT LATIZAUANNLTUT Y
204w SO, waInsINfigadu lasldiialunisgare
L‘?QTWaﬂwﬁ'ﬂLLammiumwguﬁﬂumiﬂwﬁ'@ Al
furiINIdaanaIuduLINgInIlaIgInin 60 ppm WA
MIANEIWLINTZALAN U NT UM SO, KAINITIN
1 5,000 10,000 W&z 15,000 ppm LAZEAIINIT LAALEY

e 272 cfm asfiarsldiianlummywisunista

Ww 2 3 usr 4wt ewdey  wafildwuindn
Ussnsmwadspasverndadumlindin - ondud
sequanuENTwastes SO,  wasmssuinu
15,000 ppm #aeaaas lasddnanldlunsiine
AARINNIEALANULTUTY wonaNiNamsANENA e
wuih  anallumahiesanioaesslddedia
8a3NMT MavaImewan 165 1w 272 cfm
mMlsziindse@ninnuasszuuuuURaBIIBRATT
111a

NNRaMIANBMatinga SO, WUUWYWIBUMT
ThdafruN NI T80 SO, Adumniis
mesanasuausnldnaaunnidafsuiuszundudlad
MInywsuMILLa FIuaaINa lua1397 3 F9vinms
Wisuifisuenlssantmniaisvesmetntauaziad
THlunsina Lﬁal%szuuLmuvl,ajmg‘m"’muﬂ’ﬁﬂwﬁw%a
LUULAN

(Conventional)  MULULBYWABKNNTLNTA

(Recirculation)  @sidanldiaasimslnavasiaeil
Winu 272 @nmﬂﬁﬂmiamﬁ Naﬁvl,ﬁwuimﬂizﬁu
ANMUTNTUVRIMNT SO, RAIMITNUAUTZENTA N
laanTIRaTNTAGe 27.16-34.12% luimkeRinaiile

e o w2
Tumsidandaniaudn 15-25 wif

A19191 2 AdszEnTawaisvasmatihdauaziiaf lunstihde waldaanmsinazasisuazszauanududu

2849 SO, nawruannstiTallfawulad

Gas flow rate (cfm)

The level of SO, concentration

5,000 ppm 10,000 ppm 15,000 ppm
Average efficiency (%) 89.59 84.58 87.04
16 Scrubbing time (min) 75 80 85
Average efficiency (%) 89.50 89.74 7713
218 Scrubbing time (min) 70 75 75
Average efficiency (%) 90.27 85.27 80.19
272 Scrubbing time (min) 60 70 70
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A1579N 3 mﬂizaﬂ%mwmﬁmJa\‘maﬂ’lﬂ'@]LLa:nawﬁiﬂuﬂﬂiﬂwﬂmzmwLLUUL@MLLa:LLUUMyuﬁﬂumiﬂ’lﬂ'ﬂ )

lEaa3M T maveIfoaIiwinny 272 cfm lagszauanududuaad SO, newuaumsthvatlfouulas

Type of System

The Level of SO, Concentration

5,000 ppm 10,000 ppm 15,000 ppm
Non-recirculation Average efficiency (%) 63.11 51.15 50.93
(Conventional) Scrubbing time (min) 40 45 55
Recirculation Average efficiency (%) 90.27 85.27 80.19
(Developed) Scrubbing time (min) 60 70 70
Increasing efficiency (%) 27.16 34.12 29.26
Increasing time (min) 20 25 15

MIWN 4 a1l EnTmwalsvasratinlalusisnan

10 wfiwIn ﬁl‘]ﬂ%ﬂ’ﬁ‘ﬂ’]ﬂlﬂizﬂ’j’]\‘l LUULANLAZLUL

wynsumIta Waltoamslnavasmansiwinny 272 ofm  lasszauanuiduduaad SO,

1 él U o = ndl
nanuawNIUIUaL YR WL

The Level of SO, Concentration within 10 min

Type of System
5,000 ppm 10,000 ppm 15,000 ppm
Non-recirculation Average efficiency (%) 65.01 76.58 59.60
(Conventional)
Recirculation Average efficiency (%) 96.52 98.96 87.20
(Developed)
Increasing efficiency (%) 31.51 22.38 27.60

gmsulumsefl 4 wsesmaSouifiouen
Usransmwiadgaaswethiaussafildlunisthded
TnaMmItda 10 WALINVILULLANNLLULY
wynsumIga Lﬁaamﬂlumwﬁﬂ'@Q’Ui:ﬂauﬁm
3 S0, nuKad luaa limanInaiuquIzduasdi SO,
Adumismesanasudusnle wzldszauanududu
289Mmw SO, %é"dmiiu"?igaﬁd 15,000 f14 20,000 ppm
(STUDHNRITNEEW) namsAnenf laSoufiou 1w

a9 szduanudutuaiie SO, naInINadl

: a a a o o & A o
mﬂimmmwmawamammgwu I@ﬂmzﬂumw

[N UwUaIing SO, BaINITINAA1 5,000 10,000 WA
15,000 ppm
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