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The comparative study of different membranes for electrolytic cell for the hydrogen peroxide
generation
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Abstract - There is great interest in the applicability of W B9l Ti-IrQ, A5 o] &8st dAda ud oo 45 35S
electrogenerated hydrogen peroxide to a wide variety of A3 HAE Fo 5 Alolol T g5 HIHE 25 1M NaOHE ©]
industrial processes, usually involving oxidation of organics. 43t 5 AgE 2= IMY HSOE BEE o] g35ke] Z+7F 250ml <]
Hydrogen peroxide is now employed for the bleaching of Fo2 600ml/ming] &2 FFIILh FAdFrE S V|EE
mechanical pulp and the bleaching of chemical pulp in the Az, Az FasrirE 05me 71F %S AFs 01N
pulp and paper industry, thus displacing the traditional alkaline KMnO,2 o] 43le] 1 wraers =43k},
treatments with chlorine-based chemicals. This psper reperts a
comparative study of HxO: electogeneration on gas-diffusion - &+
electrode in divided cell with several Nafion® proton- I
exchange membranes, Russian cation-exchange membrane Cathadyt —— | L e
MK-40 and SPEEK membrane. The influence of different C .
PEMs on electrochemical cell voltage, current efficiency and G,
energy consumption of hydrogen peroxide electrogeneration —* E—
has been stadied. e |:|:| fI
gl A
1. kl = Catholyue I I-"muhlm
Tle I E
FH 9e - AR 2ad) gio] FAoY, A YA, Axp ueA
4 9 7SS TAA wMEHE 4% FaE 99 5H2990
AR I k. ol g stE s Zte AFSA(SE, Haksaa, <Fig.1>H7|3tst Mol Mu 3o, : Ho{ZEn} JpAl] &QS 9Ust
AFAL, NaOCl, 2802 5)E Fd37] 98 ¥HEel tgsi Polymethyl -metacrlyte2 HZEl Z2H0|EZ Mg 7M ; (a) S
AT a k. A7|Ee A AbshAl SAGA o ok 53} AbsiAe W 20| JAEMHZ, (b) %329 DSAHZ, () UM} wEhat,
A Eed A5 9 F9A 1 o] g #F9-51 Ad59 Y740
L AFLFE, B9 ol ARLV} &5 E 5T AshAl @A gkl
S7bebA At ol st AAA #AE Rox e Ao &Y it L i
s AGAE o] &3 18 &, 14T 2HF HY FA Y Ao
th Watkstra BAS s deAe A= WFgol £ 7] Eht
2o Afgelol We A3 o] o] AEE W 740 $5 A X
o] @ ¥t} 0, cylinder
Pakstrhe Bxe AR Ay, shek Ak de] ol &H i glon :
F7154 A7NFAAE AHEH L Qlrh Be AT A3 g uhe
2ol PAabstraE Abg g7 wiA Rl Aot Eo] A¥ete] A
A} G2 iR HO o] & & #Hastsie] FAAF 722 :u
FAF=] wkg o AP IM H,S0,
PR W e STl A FFAH FAA 0B ehH by IMNaGH ), Eleciro s
e A ARE, B JAgeae] e 2 e JhAS 1ol Cell
UnkA o g Wiksted WAL F9A wd o s @ol AlgHE 1 <Fig.2> MHArStA MBS 98t F7(|518t U2 SEO| ME FA|.
22 35 AN =2 AEEE X1 oy =2 AN 44
woke] Agtgol k. HIolE A wEkE AsAAY oy FHe 2.2 SPEEK?| HI=
Az wg o] AMEF I 3 o & sulfonated(poly ether ether SPEEK = victrexAH] poly ether ether ketone(PEEK)¥} 34 o] &
ketone)(SPEEK) membraned £ A3 283ttt SPEEKE 3434 sto] A zgrh, 94 PEEKY 71&d #id F2& AA}7] 9159
oF gAY & ArE 9 v JHAE Zen AT E vbx 120ColA 3% 7Axsy Az PEEKE ¢53 d4S ol&8 < 5
St A AREE Bbses SR FdA wdk v vl A 5CHA TAF A% wwkste] sxvo]dS st #Alx¥ SPEEKE
d& APkt YAlof ol w3k v MK-40¥ SPEEK, 181 4 Fatsl ATt 57% olshb HEE AxsH, 1 ool HAE AF
& Agzg vustdn d7)setd A dgd A FdA adk 2o SPEEK ute] 4 Ajw7t Eolx] i 9sto] RHste A4S of
G w2 Fadstaed B A AF E&Y duA AW AT 718t} ol& S8 A FRFE AASY pHF F4ol HEE 3
o}, T Axslo] At} dojx SPEEK: 7|81 Demethly formamide
(DMF)el 43lsta PVDF-Co-HEPE 7bste] Azxdta Axd &£F
22 B SHe Ay {7) &l AA 2%, 283 FRAA 2EAA 47 A
ZAZL & 05M2 NaOH9} 1Me] HClo| 27} d=xegol & 2
2.1 #ylsts €2 A Aol QcHg],
Hatstea 2SS 9 A7)ty Ao FxE Fig. 1o UERS
t}. A2 polymethylmetacrylates ©]-&3te] 10X10mo2 Al2+3F o 2.3 BMuH
&2 E-TEK Inc9 carbon cloth$lol PTFEE =¥ A4 3k A5 Fig. 2& A 9§ AAe RAEE Y. dAAde &L
S 3X3emE o] &t st A FFFo YA uvHs HAAZ o] Polymethyl -metacrlyte® AZst91 AAAZE YA WHES o] &3t
|3t 2X2me] AMO]ZE 40ml/min] &2 HAE FHIT S5 Gt Eek sba b AS3 15 b, FAA w3y A E b
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Table 12 o] ¢4 A=% AFelth. A== A SPEEK/PVDF
92 DupontAte] u3& Alg]ze fAE Ao Aexs 97 HJe
U MK-409] Zrrths @& 22 Yehhgle ol MK-409 717}
2 AFfo A A z¥ SPEEK/PVDF Ht} ¢ 78jAE T4 AL 7pu
iyl SPEEK/PVDF 9] o] & ArZi A8dAE dAx aguro
2 §&o] 7bsatrt

26 %A wgte] g Az

SEM& 53 =ho] 3uS sty 247 e 5w Jeo g
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<Fig.4> AlZt0f| ME Bstes WM 2o ME MRS E(a)d} HIHZ
2H[(b) ; 2= 25T, MR 0.2A(0.05A/cr).

<Table 1> 2MX} W& otof O}E 0|2 MEE HAE
:100KHz ~ 100mHz, 2% : A2 (20~257C)

Zh ; Foe

Sample Th1c(11<)n €SS\ Area (9) Re Conductivity
Nafion 117 215m 1#2=2er | 079636 | 1.35+10s/cm
Nafion 342 | o) | Leo=oer | 0490572 | 217¢10%/cm

mesh

MK-40 500;m 1#2=2cr | 0976113 | 256%10 %s/cm

SPEEK/PVDF |  70im 1#2=2crr | 021547 | 1.62¢10s/cm

(c)

<Fig.5> SEMZ &
SPEEK/PVDF.
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