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A study of SO, Removal Efficiency from Traditional Herbal
Medicine Using Traditional & Electronic Medicine Boilers
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Abstract The purpose of this study is to determine the most efficient method of removing sulfur dioxide from
traditional herbal medicine (hanyak) by slow boiling using a traditional pipkin and an electronic slow boiler.
By boiling a hanyak batch containing 156.4ppm of sulfur dioxide for one hour using a traditional pipkin, 96.7
percent of the sulfur dioxide was removed, while two hours of slow boiling removed 100 percent. Among
different cover materials placed over the pipkin during the slow boiling process including the traditional Korean
paper (hanji), regular hanji, filter paper and regular paper, the traditional hanji produced the best performance
of sulfur dioxide removal. The initial pH level of the traditional hanji was 10.03. After one hour of slow
boiling hanyak batches in a traditional pipkin covered with traditional hanji, where each batch contained sulfur
dioxide of 48ppm, 193ppm, 753ppm and 1,506ppm respectively, the pH level of the hanji cover material was
reduced to 9.37, 9.14, 8.9 and 8.03 in respective cases.

Our experiment using an electronic medicine slow boiler showed 82.8 percent removal of sulfur dioxide after
one hour of slow boiling a hanyak batch containing 753ppm of sulfur dioxide. When hanyak batches were
boiled by placing traditional hanji, filter paper, active carbon and hardwood charcoal separately in the middle
area within the electronic slow boiler, the sulfur dioxide removal rate was 73.6 percent, 72.8 percent, 73.9
percent and 69.5 percent, respectively. When charcoal was added so as to remove toxic materials from the
hanyak, its presence impeded the sulfur dioxide flow and thus reduced the removal efficiency contrary to our

anticipation.
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\ Add 400m¢ of D.W. to flask C \
l

\ Add 90m¢ of 4N HCI to separator funnel B \
!

\ Supply cooling water \
y

\ Supply Nz gas with 0.2L/min \
y

\ Add 30m¢ of 3% HO; to flask G \
!

\ Add prepared sample to flask C \
!

\ Add glass beads \
l

Transfer 90m¢ 4N HCI of separator funnel B to
flask C

!

| Distilate SO by heating for ihr and 45min |
J

\ Pull out flask G \
J

\ Wash gas tube tip with 3% H:02 \
!

\ Add washed solution to flask G \
!

\ Titrate with 0.01N NaOH \
(22 1] =uol-9lejd2 wel o3t ojalalal &4




AFokYIoh AR o g ol A EE AT

2.5 HSHHX|et LHISIX|Q| o|MstE HAHE W A+

=
a3
%) 29h 2ol WESF|o] 1564ppme] oluisigre 28 DAAST| MOIXE(BH:t HEl 48
FAAZ] ZRF 2005 YT B 500mIE Y3 14]7), 24] gl d=
T 6AIZE TRl ol AaA muol-gulela wles  dxekdy] molREARe 1w e Fihte
=gerc. ABF1S) AL RBACIE Hold o RGI AArR AFSHATE T5ippme] oSS

o] o} MAS] B Swel 103ToIA SolmAl Alal  HAAZ Aok 200g3} 2 S00mIE P, 2}2F 14]7E, 24)

T ol WskE 54 shdlth o] w ofs B Wi & Tk 4ARE Ft gel Foll AEA muyjol-dE s
AE FHSHHA Ao HRshe olitelRe S 2 okl MRS SASIH 11 4 Hixde
Al FAOR AR RIAE SRl ASAIA Aol 2 o] Ujite] ey e g2 Sde YA &
dRshe oilelE 54 siolrh FaL, a9 5= FTRC] ASTAQIE, 1Y 62
AEEOIE DALt 2ol 2.9¢S, 1Y 72 AR
(2.99)E ElWo] Ato]A TRl A FiL, 7 82
150g7] g ofg7] St 24 ¥ o2 2

oA A@steick

(33 2] AEeFg7]9 olilats AALA

b4
o
olAketg}o] 753ppm FHFSH= AoF 200g7} & 500mI
2 AFFYo) 9 242t 1AIRE, 241 B9 oFE wel
5, AEA mUolgelgls PHOR o|usly SuE
Z4sigich. o] uf AFAA|] olAleta} A mke} v
3171 Slste] ANIRA, 7 EE0l, UNEOI(HAA), %7
2 QA gL A PR AgHech
27 HMSOIYIIZ olMEE A M Al B

o pHe| 2L F3t o)ks}
2 ol 7] fIste] o|ikele} F=
£ 717k 753ppm, 193ppm, 48.2ppm O 2 Z A3t SHFA
= dgoplo] W 1A7H5e ol 2t pHE
%

317] Slste] Aoke B uf el mof gl o)kt

e e

o] 713kt A et 7] Rl A ldem [38] 5] ofgly] 7] AEIAE w1 RS
2 2 AL FAE AU = A olitstee 53 =29
AAFERITE o]FA olitlRtol FabE Zbzhe| A=

pH 7.15¢1 7= 100mlo] o] &3¢t & pHE 545}

1135



ghatately|&als|ieia] 107 AlSE, 2009

Mo
-
&
ox
o
30,
rr
o,

K3
2
)
hul
- 1
pods
o
oX
)
ol
=
Ra)
1o
fd
2

fatEd Fatol
156.4ppm&] o4k
AsoFer|er AEIAE ANt
Wl olatstgto] 100% AlA =

Pl afelehes Aeerdl

lo L
MUk

 AZA

o

2|9 oJ4lzk AAEE v
[O% 7] &4952.99)S Eo| Wi FIHEE AA removal

23 StokgE ko) Name Oflé‘g‘al( ey efficiency(%)
> U b ohr 4hr

Common hanji paper 156.4 94.6 97.7 100

Traditional hanji paper 156.4 96.7 100 100

(& 2] 539} dRighA| 9] olibelg 4E% vl

T

[38 8] s ¥l 7] S+

Initial conc. of

Blokz 2 dho Name SO, residual content(mg/kg)
(mg/kg) Ohr hr  2hr 4hr
156.4 1564 84 36 0
s aj =t Common cover
ni =1 =
3. EJ'I‘ ESNLY | hanji paper (Common hanji 0 047 071 11
paper)
3.1 FSSIX|o YLSIX| O|AtEHE AI7HE Hlm Traditonal o et 00
cover
o]Ak3}13}o| 156.4ppm ZHF5H= ZHeF 200gx}t & 500ml hanji paper (Traditional 0 .1 09 07
& AEN|o Y o] T4 QA AEY ol papse)
A2 QI 1ARE ok T F A3l mU ol geels

ST 4
MoR 243 ATk 129 129-107 Pk

Removal effiency of SO2 at hanji papers
duiski e w07 st HEFSY|R SIS | .
A7F SRS S olakslEto] 8.4ppmo| FHEERO] 94.6% 2
7k AAR AT AEFAE Hofa] kel HL 5.1ppmo] Al
gl 96.7%7F ARSI 242 B9 ok BAE | & g
7o Julatz]ol = 3.6ppmo] FHFEI] 97.7%7} AAH 3
e AERAE S o) olakslge] mE AAg | §
& o 4 9t HEd ——
AEokey| 2 oFS thal Ao oulglx] BT HMEet o = Traditional
AR F4% GW oFe YUS A9 wasiEd | o 1 TimeXhr) 8 *
156.4ppme] o|Akz}glo] Zhrsks SO Tl Ao o
& = 51L& = O

1136



AEere7|eh AAFRT7IE o8 olER AAEE A

Residual content of SO2 at hanji papers

7 —#— Traditional

8

3

3

Residual content(mg/kg
8 8

o

o
-

2 3
\ Time(hr) y

3.2 MSAYIIZ ofS Y m X2
5t

T = =
S EaA 9HE S=E AOE 7Pt A7 S
Ql & HEA ] ol Sl ojilslEe] vrE 54
A3} 3 349} T 113 2ok AEA| 0] A9 2402
tko]l o]Aksko] 100% A|A = Uk
IAZE o 29 A WA= 98.9% AAES
Hol 713} AAGI o Aoz Uehteh Qduleln)
AETAECE 3.5% BojR]= 954%2] AARES 23
I, 7AEF0 = 954%, YubEoll EARE AMEalaS
0 93.2%% 7} AARE0] Yo Ao vekith

(& 3] AgeFg7] Qrigolwel the old=ig AAE
H| 1l

Initial conc. removal
Name of efficiency(%)
SOu(mg/kg)  1hr  2hr

Traditional hanji paper(THP) 753 98.9 100

Common hanji paper(CHP) 753 954 971

el F UuIAS] Fol 0.56ppme]
2 Faska glon] AFIAY H9 1L2ppmOR
3ol Rofglo] AHAAHLE olABlge] HEst

Residual content(ma/kg)

—e—Common
—=—Traditional A

) 1 2
L Time(hr) y

(T8 1] deeA| e} dutetA] Qoo whg of4datet %t

&F H

ot Z
A7F IAIZE oF D9l o 0.47ppm ZHE S1Glom, 24
ZF2 0.71ppm, 4A]72 1.1ppm F=E8F o, Z-§3HA|
= 1AIZF Fof 1.1ppm, 2A17R2 0.9ppm, 4A]7-2 0.7ppm
ZHRsEaT) o] AutE Hol JuketA|H Tt HAFeA| 7t &
AlZE Heoll 25 o w2 9] oislgo] £t H 9SS

FE310] B 4 U9k

o
~
8
%
S
~J
wn
[9%)
o
o
g
e

ol

=

=
710l 93 B S00miE W31 1A17E, 2417F ok &l
N4 mol-gelgls o R At of
BaA9] oAt AAZNE vwelr] <)
AR, ABFOIS UuIFOI(SA) 1 E
WA ke AeE AY shelch AP AT E 349 1

B 129

H

Filter paper(FP) 753 954 977
General paper(GP) 753 932 956
No paper(NP) 753 950 98.1
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Initial conc. residual
Name of content(me/kg)

SOa(mg/kg)  1hr  2hr

Traditional hanji paper(THP) 753 8.3 0
Common hanji paper(CHP) 753 369 218
Filter paper(FP) 753 34.6 17.3
General paper(GP) 753 512  33.1

No paper(NP) 753 377 143

Comparison of SO2 residual content for
traditional and the other papers
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