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Membrane Makes IS Process Chemical Reaction Efficiently

* Use of an lon-Exchange Membrane to Reduce Water Permeation by Cross-Linking *
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Hydriodic and sulfuric acid were produced on the cathode and Fig.6-16 Relationship between water permeate flux
anode, respectively, in an electrochemical cell equipped with an an(i water content
lon-exchange membrane. The water permeate flux through the cross-linked
grafted membrane decreased in relation to that of a
conventional membrane having same water content.
(a) Conventional membrane (b) Cross-linked grafted membrane

Fig.6-17 Outlook of (a) conventional and (b) cross-linked grafted
membrane after membrane Bunsen reaction tests

The cross-linked grafted membrane showed a whitish color, which is
evidence of sulfur formation reaction; the conventional membrane did not,
indicating a lower water permeation.

,Q DQ HURUW WR YDORUL]H WKH KH D Warkl R&dlolbgicaVIdiensd-hbdsehatlddy JQBVT). FF e RrassHBK,
reactors, the thermochemical iodine-sulfur (IS) water-splitting in which grafted chains connect, enables the membrane to retain
hydrogen (H) production process has been investigated. The water among the chains.

IS process is a promising: lgroduction method using nuclear 7KH UHODWLRQVKLSVY EHWZHHQ ZDWH
and renewable energy sources and is composed of sulfur andcontent of the trial membranes were then measured (Fig.6-16);
iodine chemical reactions. The Bunsen reaction, a key reacton D ORZHU AX[ ZDV IRXQG RI WKH LRQ H[
of the IS process, produces sulfuric and hydriodic acids by of a conventional membrane having the same water content.
PL[LQJ LRGRQGE V.XOIXU, GAIRVIKGHD W R U NKembtar® Bunsen reaction tests were carried out using an
OLTXLG // VHSDUDWLRQ R#Ft6 ¥e WoE\ Decraceini¢hlcetHiMrdducing the tested membranes, revealing
DFLGY +RZHYHU GWMEKUWDBYHNVYURF HV Valesdet de@de\oDMi@ turbidness of the cross-linked grafted
increases cost. membrane (Fig.6-17(b)) than that of a conventional membrane

One alternative Bunsen reaction method investigated involves (Fig.6-17(a)). Thus, a cross-linked grafted membrane can
XVLQJ DQ HOHFWURFKHPLFDO FHOO H Tedlcs ®atef petindttion ndGtheRMMR @Qrbid re€sH EaRbLsYIidr
LRQ H[FKDQJH PHPEUDQH )LJ 1R /fovhih8dD AEsBciaR@ withh SMHdhsBdt&ion accompanied
as the two acids can be separately produced in a cell partitionedwith water, indicating that a cross-linked grafted membrane

LOWR WZR FKDQQHOV E\ WKH LRQ H[F kan®d adaptedt&tbeDnigidbrane Bunsen reaction. Future work

$Q LRQ H[FKDQJH PHPEUDQH VXLWDEQ@HO® W QKR U YIHK WIRV I WKIREAREPHQW RI I

have a high conductivity and low water permeability. Enhancing to improve performance by using this membrane preparation
FRQGXFWLYLW\ UHTXLUHYV KLJKHU ZDt¥¢hhdlogyRQWHQW LQ WKH PHPEUDQH
however, this causes higher water permeation. A cross-linked This study was partly supported by Council for Science,
LRQ H[FKDQJH PHPEUDQH ZDV WKHUH | RedhrolBdy B8 MibkbGorE € IT1) UPoGskriinigteiaStrategic
JUDIWLQJ WHFKQLTXH GHYHORSHG E\ 1 DntaRoQ PromopW Rragven Y8IR)Y IRU 4XDQWXP
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