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Abstract — Contact glow discharge electrolysis(CGDE) is an unconventional electrolysis where plasma is sustained by
D.C. glow discharge between an electrode and the surface of electrolyte surrounding it at high voltage. In this study, the
behavior of CGDE in NaCl solution and the depolymerization of fucoidan by CGDE were investigated. After onset of
CGDE, increase of voltage enhanced Glow discharge which resulted in low current density and low temperature in NaCl
electrolyte. From the variation of molecular weight of fucoidan with the reaction time, it was demonstrated that the deg-
radation of fucoidan followed a first-order rate law. Molecular weight of fucoidan treated with CGDE was about 40
times lower compared to initial fucoidan without content decrease of sulfate and fucos.
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Fig. 1. Structure of Fucoidan.

3l[9, 10], &l 2t Fali[11] 5 o= gHie] Stk

F02 BE HCL 5 Ahe ARS8l 3lob4| o= FFskal A
2Aglal= W] wol AREIEH SR EHF FhAsl Al e
A T AWVdsliorst Ao Qlof FHtel X1F A1 WO E n| s
< ARgsE Wl A7 E T Qlont o] St 3] AT 1
HI§- o] wAI7F Ha1 Sk A & ArellM= AR o
2 A7)l Qg F3old AdAEE AlEstA =Sl

Al WA H71E 7k A7l Ael o5 skeht-go]
o=y o]5 UnrH o7 7|3l (electrolysis)Z} 3tc}. 1=1d]
S Al A7 LRl A7)l TS dolawA <
= o] 7)gstar o] WliskE dito] dojdtt oyl Ay
< A% 2299 A7)l (Contact Glow Dlscharge Electrolysis,
CGDE)E} st =& 77] ovA|el &l =3} At Hafjzo] 7

AHA HEg/do] 73t ez 55 e dFe] ekt et
T} 5 29 Febzrt Wk G ella] ol REg-oll 2JsiA[12]
AAE 2ol 28l mtApt ARAk® ald 4 k.

H,0 >H-+-OH
H-+H-—>H,
-OH+-OH—>H20+%OZ

H-+-OH—>H,0
CGDE "2 @80] £2 WH O 2 Susanta 5[12> CGDE=
H|z}2td|o] & ZH(nonfaradaic chemical effect)”} =Tl 3},
= gpetro] mate] ol ¥& 4 Sl eI whEvh 2~8ul %
& 885zt Busigivk ey off o] o] Wliehs
&= 7o) & 513}1‘:]'
A7) E8&0] = CGDEE ©183ll Gao S[13]> 952] A
A3l ATE Tezuka T[141 HlZoAb Hallol] dfst A5,
Quanfang 5151 2,4-dicholrophenol -3ljol tgt A& sFSIT).
A 122kl CGDEE 2-8-8F Harv) of4] gli= d] 2 AtolM=
AR TEARR] TFo|che] 2 EA}3}ol| CGDEE 443t A5 438
skoit.

N

Faolek AR} 887

2.4 o

2-1. EX0|t =&

B35 217 QA u]od 2419 25 ¢S 500 ml EH50 F
3] & 100 °CollA 2417F wHkEl] FEAFG A E} & F=3I3Tt. o
WS AM A ¥ ES AASkL we ol Hels St
W} g0l T vhdo] EdE o] qlojA] YIS WA e AlA
SIGATE LIl el 0w AAsHs WS of gl 50 mM
CaCl, §915 713l Aslel L7Ake 95372] (Hanil, Mega 117R)=
AASR= Zloltt, YRS AASKAL B ol Tl S ghelo] ]
(Pall, SLP-3053)°ll4 @i gjstar o] §ol-g T30t AAts}
el o7 AMgsIIT)

el L o 2 R P et e el el S R R P el e K
o] F =3 Hajd® e Vi 7R Hol Jlut. dellxe= &

Zx 23 500 mlell F A9 LEAS 1Y HYTEATL
=g 7 Sl o] gl AulembiE s8I A7) 50
um?] W A8 oF= 07 skl WA 10X30 mm HE WS =0
i ARSIt sl d NaCl HCIE M) 330k £213t
T2 FdekA k& T Aol vz AFsla vkdlg vl
,]oH RIS 7 A=-& A5 Ag3371(C.L.S, power supply)
off A3t s MSAIZIHEA (10~160 V) 75 S733ict.

2-3. &AM

SFolte] BAFERS GPC(Gel Permeation Chromatograph, Waters)
2 Z7A3}th. A H-2 Phenomenex 13 biosep-sec-s 2000, 3000
(300x7.80 mm)y= ARE-513 11, 542> 0.1 M NaNO;, 7=7<= 52 1.0ml/
min 3} 74&*/8L Pulluran ©25E A3tt 4 M CF,COOH
(TFA)Z F-Fo|e-S 8-8)A]# HPLC(WATERS, Column; Dionex
carbopac PA1 (4x250) Dionex, Flow rate: 0.4 ml/min)= Fucose,
Galatose, Mannose 5 @ 3+S =439t} 3H417] ahepe
Dodgson *H[16]01 23l 7831t Thds] g8k vt 2
Tk 2.0M TFAR F-301d AR5 7F=2al AIZL §- )71l 0.04
M BaCl,2H,0 £-94% 7}8 BasO, 2 o] &4 =% UV(SIMADZU
UV-1650PC)Z 360 nmellA] S3 =2 Z48 soF g2 AlAksh
At

3. du} ¥ nE

3-1. NaCI2H0|A CGDE

CGDE?] Ul AT-S HES] S8l FHolds YA| 9k
NaCl ] on] B_oﬂoﬂ}q A& E O].Oﬂr;]. ;ﬂolo] %_0_ OﬂOﬂoﬂ 1% O‘jlt‘llJi'
Q1 A7) 9} o] Hsto] S gl wEt AR7t #7Pol~ s&
Holtpr} Heto] 50 V ol TS u Fig. 24H B2fo] Al
shAX HR7E 7HAsE7] AT Glow o) WHEW At
o] T7FFd BE2 U4 AN =5 o] B 7]}t B
oJ8f Aol A=l HEFsh= Aol ofHAl FQlt). o] Mgt
FollxdE Aol S7FES 71389} E50] AR A7 o]

|

Ageo] 2 Qe 5 Bkl 371

5 AF7} sk dxo

7ol 110 VellA 120 V 7=

T o

UEeht Zloltt, NaCl 0.5 M2]

Korean Chem. Eng. Res., Vol. 46, No. 5, October, 2008



888 WP - ol - 71

Fig. 2. Photograph of glow discharge in CGDE apparatus.
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Fig. 3. Polarization curves of contact Glow discharge electrolysis in
NaCl solution.
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Fig. 4. The effect of agitation on current at constant voltage of 70 V
in NaCl solution.
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Table 1. Variation of fucoidan properties with contact glow discharge electrolysis
Sample Voltage(V) Concentration(M) CGDE Time (min) Sulfate(%) Fucos(%) M.W.(Da)
164,600:(36.0%)

1 10 0.25 20 252 46.1 24,789:(45.5%)
1,494:(18.5%)

113,368:(50.6%)

2 50 0.25 20 249 46.2 13,546:(31.8%)
5,905:(17.6%)
10,872:(70.9%)

3 70 0.25 30 25.8 46.0 631:(29.1%)
7,616:(70.9%)

4 70 0.5 40 25.7 46.5 634:(29.1%)

453.377:(44.0%)
Before CGDE - - - 255 460 42,236:(56.0%)
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