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The hydrogen production via the water reaction of Al-Ga composite is compared under different water temperatures ranging from 293. 15K
to 333.15K. Previous research has demonstrated that hydrogen is produced most efficiently with a composite of Al and Ga at a 1:3 mol
ratio. Under this condition, this research tests various water temperatures to find a potentially more effective hydrogen production
rate. After creating the composite, it was reacted with water, and the total amount of hydrogen was measured by the water displacement
method. The Gallium was then retrieved after 15 minutes, and the byproducts were further analyzed using X-ray diffraction (XRD) and
scanning electron microscope (SEM). Composites with higher water temperature reacted at a higher hydrogen production rate. The
impurities within the retrieved Gallium and effect of the oxide layer of the composite is to be further analyzed
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Coloring of Alginic Gel ~Making Biodegradable Films with Seaweed~
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More than 80% of packaging, which accounts for about half of the world s plastic waste
is thrown away. Besides, in recent years, the harm caused by unused seaweed has become an
issue overseas as well. Therefore, we have attempted to solve both problems at the same
time. The goal of our research was to make biodegradable films as a substitute for
plastic. To make the film, we took advantage of the property of alginic acid to react
with multivarent metal ions to form a gel. First of all, we studied what properties of
dyes could be dispersed and colored well in alginate gels. Next, we studied which
concentrations of alginate solution and calcium chloride were best suited for use as a
film.

REEBES

A409 B {2 I

2 A4 b~

TN—R MVIKSOFH G & A HRE 2 A 9 |
~/N e thERART T4 T RLL ) EBREZLTHH I T=dic~

¥ K K

TR EREEA OGS Q) mMeRAEQ) ., BHBA Q) ., =iHAQ)

Jull

TN—R MEISIE, AF LY T A—DB LI > THEAENSEA~RELBILER ZTRIETH
b, HATHHTROT —~E LT, ZOKSIFE<EIY EFonTna s, BarsFoa~0 R0t
ZHART, WEAOEIIREMR D320 23035, D72, /b - FRARIG O RRHE /2 & TR
LTh, BLEE-Nadol-, 220, ZAa—20Ki kT MU T LAORENR., AFLLT
N—%BTT HHEICRKESBEBRL TN EEEL, FELDBESRA L EZHEAICELSET
0. MOBTHIZMZ D Z LT, WRNTAOICELT S ETORMEZ Y be— 132 FHE 2 ik
WU, /e A T4 © RLLS ) ICERTEDIRMEMHTHIENTET,

RERBES

A410 |5y gk 1

2 A4 b~

NA FTH ) — VERRIZ DWW T D9 & %52

¥ K K

FHEmEA OBHH R Q)

AT R R Y LT AT S ) — AR ST 5, 22 T2 O
TS FTH ) — N ORI RS AL LT, BGRB8 % FIH LT %
B4 AT o1, A EIHHE % 5D 2 7= KR | U 2 F A B A U, AT 1 R %
LT, BRI R T ST OB AT T




TRSFE BUTEIERAHENMARKRSEETR

gRES| M |5 I
5 A R | E B X OIS S
% # H|TERIMESSER OPHERQ)

it SR B OBEE MY . BEOH G IEEDOHITICEED - T2 FE ORI DV TR
Tro MEAEMNE =5 LS OB D EDONRLNEMY | BlEEZINZ 5 FECOWTHIZEST 5
Z Ll BEEBTIHIEOMWRME S BELRZEZ CTHHRERZIT =0 F 2 BHEEZMZ 5
JIICHIE A THZ ENFLWERD, E2 LI 882H 5 LicL, &
. WRME - PR - BIEMAR S AL Z RN LHEORE SOWEICOWTERL, LBEL
LT VAT HONWTELRT B,

A412 15 T i

FERMANN L DWOKMER Y ~—Z Tz a2 WA FJEE

)R A ORRERER (2)

Sl
jull

FEEMED NN & T DGO NS E 2R LR EmE . FEE CrER
T&E, POFROBEMEREOBELZRETEHLICTIHZEANE LIEEREIT o=,
HATHIZE L 0 . 2 2L BEREEMITI VR A MNT, HEINLT NI &b T
W5, MOEOHEIMZEY, BEBEDOBEXNEELELL, EFE2kET2EEZ10615%,
L L, WEHEAICE LW T, MTEREZE->TLEY EEREZBELIZSY, T0
2ODERIZ XL DU RIMDEND D LB 2, ERICK VB W,
mi%\ﬁ%iﬁﬁ?&<\ﬁ&%ﬁ%mainézk%§$®€ﬁ$QMKié%t®%

& EE| MI3 [5y Bl 1
7 4 R | W D e & AN T S U CIE M~ B

¥ K K

HERFREEEEE O)IEIRG)

BRITIZZ L OFMIEWENEENTEY . O NELRIERLREWE OIHIC A2 T
HDHZLHHLNTND, R TIHRROIBLIEHEN R b R X R D EMEHRD T2
O, BRAEWNDMEE LRRICHR L, REZZ60, 70, 80, 90, 100C, W¢fiZ2.5, 5.0,
7.5, 10, 1653ICRRE L, & &M CTHBMLISMHEZHIE Lz, B LISMEORIEIZIL, SOD
Assay v b (FMUALZRAFZERT) K O450m~7 4 VX —D S L — b)) —H—%Hun, A—
N—FFH A REDIZ L DWST- 10D EIZ L » THIEEIT- T2, EEROFRER, XK
ZHNDIRE KL, FERIZEWVIE ) BSPIRILIEMERE W 2 & BB S iz,

A414 15 g I

BRI DB BN T b X o H VEERSMA DAY

FONER A B R A O KREE ()

Rl
jull

BB AT VT A Z L LR, HIER EOFERIZIRY 3% 0 HiA0. RREH 2B H Tl
HIREER SR D 5 BbLEERBOWIENEE R LD L INTWD, o FrarF ot #
WEREZIILDETIHLPIEFHBTHEAINTHEY . 5% OEFHEEBOFEE LMY
TN EEZLNTWADTED, B EDOHIENRD bivd, X U A NVOERERETHD 2
VARTHEME T, HEFOEKE SN TWND, FDd, BRERCEFIHBMICEEND
BRI RAZ A HE < B B H 7= A R OB N EEN TV D, & 2 TABFGECIE, Byl
OB Z NTH o Z N a T oG X o A VR R 222 BIT 5 2 & &3
BT,

ERES

A415 |5y gk 1

2 A4 b~

R A A NVSIIH L

¥ K K

THERESATREHEAR OB ARER Q) MM Q) HARMER Q). mAKRK Q)

F=Bld, VL YOENOHHT AN TEBRL LU UAANVICER L, ALy
A TR 2B THEEZ OV TR DN ER D THDLZOMENEZEETHELD D,
AHFGETIEA L v OF A NV DOUWEAEA DR D=, HExpiliEng EORER T O E
TR, AL VLSO REMN S BRI ANEHIHE L, LTV E DOWEER D
BEWETENDTZ,




TRSFE BUTEIERAHENMARKRSEETR

xR &S| M6 |5y gk 1
5 Ak BEBROBORIC L D 1 AT DRI OB L R

¥ K K

RN A B R E R ORBARH (2)

Sy IR N T LREOHEET VT T, KR TEBTH LD, WBRNESICHY .
TNHEBRELE LT ERENNTV D, UL, THUEEFEIN TV %% BT
LLTZRAF—L LTHHEN TWDET THRETIE R, 2O b, XA 4w
BIRE LTORMIZEA S THD, £2T, ke L., “BbRBOPHHEZMZ
THRILKZRAXF—ZROHT LN TERWNEE X2, LRI A X T AER
DT 72D, LR L2 A A OWENREZ R OERNNA Fe &t A NERINLTH
ROBGIREBREITNA X AL ZFLRFBDAREIC OV THREE L 7=,

A41T B Br|{b 1

RIS 2 AR VE 2354 47 ¢ — B VRB OB L

TEFESHEEL O EARK Q) KORMEN (2) | Hifs (2), HEr B (2)

Sl
jull

IAERRCRBEIC R > TETWVWAZ ORI AX—fERH Y, FlE LT, BE
HENEOE PR D 7= O DAL REF~DIRTFIZ L D A orkg<e., HeHV A EWME N E £
NTWLZERENRFTOEND, I TR AOHPICHEEDEN G ZNTWDEIEND7
< BEEMAS BN TEXAE AL 4T 4 —EBREIBNER SN TW5, FOEITFEE OB
OFEFEHEEZD 2 ETHRA AT 4 —BVREIOWE ITENBHL D EFET S22 i,

ERES

A418 |5y gk 1

2 A4 b~

AR A REHS AR bR S

¥ K K

TIERSAME S S O A A (2)

KIFEEOBRBHT. INGE FIRND ., 2IEDB7. 2%% 5O TWET, Lo, Zhbofbakk
BHI, FUTBRY M0 £, {bAREIORDbY Lo F—HEeME LA, I3
WS T, IR0 TEEOTHREEZITO-TWVWDLEMY FE LT, I T, ARIINE
BIIRIKIRZDEIICLRTAZZET, IVBEBVWZRAF—HIZRDDO TN EE
Z. ZOMRETAZLICLEL, AT IOFE LT, N T TOREGREETHEL
7o, ETCHLEELWZ ERGND E L, A%, kL TS s ksl & LB,
WY et =R 5, BRERAT AR E, S50 T RERAET,

A419 B {2 I

BRBEIZ K o CCODIZERIT R 531D D)

TR RAREF  OHHFEZ Q)

Rl
jull

AWFeo BEEIL, BFAOEREEIZ L > TCOME ((EFRIBERERE) I EOREDELN A
ENDINERETHZLTHD, KEERTHEIZIIHARLONRHY, CODIXZEDH LD
—DTHD, CODIX., KFDEED ZELANC L - THfE LIZBRICHE SN IBEOETH
D, ZOKIZEBINEDRESGENTWDEIRT LD TH D, AFZETIL. ATETEKINT
I OEEYEICEDREDR B L 52 500 ERET 5, 22 Tld. HEJIFERD [
O] X P 7 EOKOCOMEEFAET 5, ZOWFZEIZ I > T, WIOEL, FFAH
JERDIZAET N &2 OAETEPEKICHRTT 22 @ 5 2 ERYFRFTE 5,

& &S| M2 [5y Bl 1
5% Ak AMTERF N T A a— MEIEERO BRI X B A G IROEIT

¥ K K

FORSER B @S2 Ofsa T8 (2)

BUE, AATIEHEEEVPZ GENTOLHMFAEFEERIY VA 7L STV D0,
O/PNRFEIZOFE FHMB SN TN D, 7V & FERICIE, BERRSRRENZ G
ENTEY, ZOEFUBHLTLE S LU HIOEHE, #FKDIGRIZORND, D7
O, BRICEENDLEBREIL R HE - BT D Z LAk ER TS, L, 7
U v PRI RIS S ST D72, MBI YA 7352 LT TER
VW, £IZT, TRF UGN T A 32— NEREBGIRLELT 5 Z LI Ko TS 5 2 L &
PRIz, AWFTETIE, B E A TGS 2 Z LIk, ARGEOREI LA EWED
R 72 BT DUV THRETT 5,




TRSFE BUTEIERAHENMARKRSEETR

RERBES

A421 |5y gk 1

2 A4 b~

JEERR~OE & B & L7k oK1k

¥ K K

R B m SR OfE H Q)

BIE, HIEROBEIROMEITRE RBEIC /> T D, 1ThH, KERORMAITRBEE S
TV, BRIELE L TEKOYRAMEEN S ER S TWD, BATHIRLD . A Fu i
A~ (BUFHT) (i3RI DR H D LD T EPRR S LTz, AWFFETITHR
KR E LTOEIGAEOEEERAKE LTORME R E L, AERHTORMNE, fi)~0
HEIZOWTHAE L LTz, fRE LTI Z g LARMIRE 5 SH72b D, VWG T A
FICHT & 5git O Tk % L B2[Ei@ L7 b DR RV Dot 4%I%, IO %
FiZ, W EBRL T ETORBIZONTHIRAE LV,

A422 B Br|{b 1

RV LT IVT v R & RWIROA RO

)R A OFIEERE K (2)

RNV AT VT b R ROTICEEESE OG22 3 3 TN 2 &I A MR SOS O F25R
EITZD LT B0, mAVAT AT E RERWEEDRORIEE WV CHBIREG S
BRafTol-fER, 7T T AT REHAWTHR NS EZ R THNTEL2HERN -7, F
7o TR b7 AT e REHOWTHHMGEZEZTHA, AVAT AT E REHWERELD G
ETORIEHEDDEERELS , LBERBPEIINSL R2D2ER LT,

ERES

A423 |5y gk 1

2 A4 b~

FURBEOIZ K A1 D FSM R 2 & D %

¥ K K

TERSIEASHER ORMEIF Q). M4 EQ)

F7Z B AR ICHERH Y | X TS HETY TR A FITIZRINRERMEZ RS b
ORHD EDLNY . MOHEMEFIZ S HRIERIEZ RO ORH 500 L EMICE ST,
EEEHIEE LT, BEAREDEZHAVIORR LRSIV MD D LB 2=, £ T, BEALD
2 & DA DOEANFERNEOBAL O FEEFHRD Z LT Lz, BHRA T, 400tz (o
ruZ 4 TIRIAR, AaT AR, REALAL)DIB2D(TTR ) A K, R"F L
AT LNER L TWARWA, BEANCIZETOOETYE L, SIS % i L
;:u\o FTo, B OF BSCHEGE O TERCEIMERMEN Z LT AT HEH LTI &
=100,

B401 B {2 I

NEAD SR D 72\ B K DB SE

TIERSHME S S OfkHE (2)

FROWEKTIH UK, AFREERELET, T0%, MiB L ORI O K %
FoTHANIEFEPRESLS RV ET, ZORR, FRHLIEKEZELLNLEWVWT RN LEH
DET, BOLZDO L) RN D728, D L THENDLRNLOIIERLR VO E R
W, WFEE D E LT,

—MRENC, FRHAEKITH DN D BEKEZMH S & TEMUARH L WO T ANREAE L E
T M DORVKEE A~ HE L, EkE LTHURAKNERDLDZROT 5%
(2, BR& RIEROMEKZ RIS L, NI LTVE £,

ERES

B402 |5y gk 1

2 A4 b~

A VIANNIVDEFRISE S — I TG

¥ K K

TSGR SR OMEEA (2)

AV IANNINUHMEGIOEE T =V TIIS E W I 2D ISR o D Z L &Y |
BEPOGERT — X T RUSHEE Z % REL2FIHD SO DEVIZ DWW TR 2 R > 72, £ D
72 BTG &S — X U T RIS DGO Z 0 S0 S DiE il e SO @ %
AOT5Z L2 ZoOfEDORINE L, pHRME, MADWEREDFRMEEZELSETNE,
BB LG AR E W TEOELZT~ND FR TV, B8 L,




TRSFE BUTEIERAHENMARKRSEETR

RERBES

N
53

B403 | gk 1

2 A4 b~

KNI D IEMBEDHUE 2R O RFE

¥ K K

RIBSTW AT HEZE L OIS @)

Jull

JEBEIE, R WSS Z LIS Ko TBUER 27T WE TH 5, JeMBUINT 246 L 729
BTN A RS2 & JAIEROS THAE U726 ) O @ O IEPERR R 23 B O M i 2 2
MEEDZLITE-T, FIEDNRPAELD Z L3> Tn D, £ 2T, KPP THAESE
ARG LT, KPOEZMEIL, KEFE TS DO TII RN EE T2, ABIETIL,
SEARBEIN T2 Ji U 72 KELAVK P CHIERI R 2 /R 408975 2 L 2 & LT, JefinT
i U 72 KB A2 K IS AU TERSMIR & R L K OB ORI O Z L 27~ T,

N
53

B404 | 7|k 1

TEAKRNOERD D KEIEA D

TIEFSIARHERERGSEE  ORERA Q) FIFDEQ) .. MA @), B fE@©)

Juil

FL7=BlIT, ENTKZ R BEEVKICEWVBEE A BT 208 TE D
DOWTHFGE LTz, AiEEEIT, FiTlcHA2MEICTRmEEs L& AE
HITHI, L0 IWAREEOSMEE LT, EEICEIMESLKE X
BIfR L TWD EWHIRFA S CTle, AENIAWIZERT 2 ORE X
JEE 2 &0 A L7 R/KOWEIL L 2 Eb 2 D0ii~i,

SR AE O FFEIC
T 5, Wz ED
< L TH N2

v
L ZOME RS

B405 |5y gk 1

aymx TN aw sl DN A T = X N

FERROZ KRR FEEHR OREEIQ), NERIK (), RBEEZE Q). HRMA Q).
Nt —ZE(2) . PEILHKEAL (2) . HFARKIE(2)
R A (2) . KEBFEA Q) BINER Q). HARE()

Juil

REX, BEROAETH D AL AW, HifoRMEEZEELE LTS, ZAIRDEMLTTH
barv=x g ZNavwrF OB OWTIFE L, 87 =T EE WO ER G L2/ E LT,
I TCavax s s nav b RS R O LT 2B A SIS L EE 2T,

FLEOERFIETIX, arv=x 7 I ha~r T URIRIEA Y 7 — AP L3 & X b d 25, £2C, @H
DT ORHEIZIBNT, MEAT 52 L TYMESHETNDL Z AR b A Y ) =V TH LT 5D Tl
WnkEZ WREREIToT-, FTo. AX ) —NVEROTHFMESETZ 20 NEOBIE 1T -7,

B406

&

B e

FEHE > TR DIEENED

FHERFEEFAR OES (2) . IR (2)

Juil

Sy

AARIZHENZNETHY . KERTIIERRRVWLEEDbNTAIELRTH R AARKKRENLT
IXSARRE D, BB AL DERIZITO 2T L, DO DANDREZEZREGITSH
HDEVEDT-DITHNWE % VT AW OVERRICE Y AT, fERE LT, BAwE%
EOEZ3emDY VBRI EEAZ L THIZ 2R B8HZ LIRS LTz, F-. 7%,
HEBHIZIZ, UEY ACENEARAT X —RRE ORI T A E TR L, Zhitk o
THEW 2RI ST D IO L2 RGE - B L, ERALZBHET,

ERES

B407 |5y gk 1

2 A4 b~

Y T AR MRS DB IR & D S < A DFIEH]

¥ K K

FEHSE R B m S OFRILE (2)

Jull

THERREIAIE T S LR CIIIT ARSI LA RAE TH L o 7 AN X
NnNT&%, L»L, Y U 7 AXFAGENEO—FTHLT ¥ 7 X rE RXICLDIE
IREEPEIE IR N EIE L, H o T AXHRD80% L E LA L TV D EHiEIn 5, —EBM
72 EOBHEHIZENTHAHO0, MEAELIETLTEY ., fiFcHE S 20 =6
HIEERS & 725 TNV D L, ESME T LWy 7 2 XIS AHIME 2 R 3 7= D28 Rz L 5
B ATV, TRAF—E LTRIEATE A2 X212 LT, ABFZETIERERN & LT
A R XA FERIMLUTADMET D2 & T, HAERIZED X D BN H 50D
THET 5,




TRSFE BUTEIERAHENMARKRSEETR

RERBES

B408 |5y gk 1

A4 ko

Creating Sanitizing Wet Wipes with Banana Stem Fiber and Cotton
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Large amounts of banana stems and used clothes are being discarded and causing serious environmental pollution
Also, due to the outbreak of COVID-19, the production volume of sanitizing wet wipes is increasing. Regarding these
recent situations, a new type of sanitizing wet wipes (hereinafter “Banana Wipes” ) is created using banana stem
fiber and cotton. Four experiments were conducted in this research: Creating the Banana Wipes, measuring their
strengths, examining their antibacterial effects, and checking their biodegradability. By soaking banana stem
fibers in baking soda NaHCO3 solution, the surface area of the fibers was increased, which improved the strength of
the Banana Wipes. The adsorption of silver ions Agt on banana stem fibers enhanced the antibacterial effect
Therefore, these materials are suitable for creating sanitizing wet wipes. In addition, since Banana Wipes are
biodegradable, it can create a sustainable production cycle
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