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Minimum Gel Concentration of Gelator Necessary for Gelation at 25° C

No.. solvent chemical formula MW i m.p. b.p. [ Gelatorl(g/L) i Gelator2(g/L) i Gelator3(g/L)
lisalad oil * C3H5(QCOC17H31)3 (878) . . 10 Viscous solution 10
2igilicone oil  i* [-Si(CH3)2-O-]n (n<2000) (~100K) - - 10 Not gelation 40
3ihexane CeH14 86: -95.3 68.7 20 Not gelation 19
4itoluene CeH5-CH3 92: -950: 110.6 14 Not gelation 19
5iacetone CH3-CO-CH3 58: -94.8 56.3 11 Not gelation 100
6iacetonitrile :CH3-CN 41 -45.7 81.8 8 Not gelation 50
Tiethyl acetate CH3-COO-C2H5 88: -83.6 76.8 12 Not gelation 45
8:methanol CH3-OH 32: -97.8 64.7 20 Not gelation Not gelation
9iethanol C2H5-OH 46: -114.5 78.3 50 Not gelation Not gelation

10:1-propanol :iCH3-CH2-CH2-OH 60: -126.5 97.2 50 Not gelation Not gelation
11:2-propanol :CH3-CH2(OH)-CH2 60: -89.5 82.4 35 Not gelation Not gelation
12:1-butanol CH3-CH2-CH2-CH2-OH 74; -89.4: 117.3 59 Not gelation Not gelation
13:i1-pentanol ;CH3-CH2-CH2-CH2-CH2-OH 88: -78.9: 138.3 68 Not gelation Not gelation
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Gelation of Solvents by Low
Molecular Weight
Compounds

Senior High School Affiliated to
Aichi University of Education

~Introduction~

» We learned about gelation of solvents by
low molecular weight compounds under the
guidance of Mr.Yamanaka(the department
of science in Shizuoka Univ.)in this
summer vacation.

» We synthesized trans-1,2
diaminocyclohexane derivative and tried an
experiment to make some solvents gelated.

» We will explain the summary of the gelation

I experiment here.

~what is the Gelling Agent?~

» Gelling agent make it easy to gelate old
tempura oil and to throw it away as the
burnable garbage, and it is the chemical
substance which is used to solve for a
crude oil outflow accident at the port.

» There are two types of the gelling agent.
One is polymer type. The other is low
molecular type. Low molecular type causes
self-assembled and behaves like a polymer

» This time, we use low molecular type.

~Low molecular gelling agent~

» The low molecular type causes hydrogen
bond each other and became a chain like a
polymer.

» Chains make gel structure.

» This is why low molecular can make
solvent gelated.

» One of main examples is commercial 12-
hydroxystearic acid. We used transe-1, 2
cyclohexane diamine derivative in the

'iieriment

~Synthesis of Trans-1,2
diaminocyclohexane Derivatives ~
Procedure
»Put a stirring bar in 100ml recovery flask
containing 310mg (2.7mmol) of Transe-1,
2-diaminocyclohexane.
»Measure tetrahydrofuran (THF) 15ml by a
graduated cylinder and pour it into
recovery flask by a funnel.
»Measure in a syringe and take 0.9 ml of

triethylamine (5.9 mmol) and put it in an
lask. (perform it in fume hood)

» Measure in a syringe Lauroyl Chloride
1.4ml(5.9 mmol) and add to recovery flask ,
cooled .(perform it in fume hood)

» Stir by using a magnetic stirrer overnight.

» Reflux it by heating for several minutes.

» Remove a solvent by an evaporator.

» Make crude product (including vice-
product) recrystallized by ethanol.

» Extract a solid by absorption filtration.

| -

~Purpose of the gelation experiment~
» This time,we examine the gelling
capacity of solvents.
» Compare the data with the paper of Dr.
Kenji Hanabusa (Shinshu Univ.).
* This time, we use three types of
chemicals
® Trans-1,2 cyclohexane diamine
derivative
@ Cis-1,2 cyclohexane diamine
derivative
droxy stearic acid on the market

(DTrans-1,2 cyclohexane diamin derivative
Oy AN
c

N-H
o
P NN NN
(@Cis-1,2 cyclohexane diamine derivative

N S e e
h

@12 hydroxy stearic acid on the market

COOH
ANW\N

Organic solvents to use in this experiment

~Gelation Experiment~

» Weigh gelling agent, and put it into a

small vial.
» Weigh solvents, and place them the small
vial.

» Heat the small vial on a hot plate and

~This is the actual condition of the
experiment.~

«Acetic ether 12 Not gelation 45
(Ethyl acetate)

: Zi':;’:: . Si“IC‘;" ‘?f' dissolve gelling agent in solvents.
- + salad ol .
« Acetonitrile + 1-pentanol » Take the small vial out of a hot plate and
« Ethanol « 1-propanol cool off at room temperature.
+ Methanol * 2-propanol
+ Hexane + 1-butanol
I- Acetic ether (Ethyl acetate) .
~Results~ ~Results~ Compare the data with the paper of
Cis-1,2 -~ ; .
Trans-1,2 |\ cjohexane iz hy.drc:).(y Trans-1,2 | Cis-1,2 12 hydroxy stearic Dr. Kenji Hanabusa (Shinshu Univ.).
cyclohexan Y stearic acid cyclohexane | cyclohexane acid
GIL  orlohexan Vg
Fptbh derivative derivative i _ _ i
derivative e B R ot B [ G DnKemn arsbus T experment|
«Toluene 12 14
clalein Ul Metwstaion 13 - salad oil 10 Viscous solution 10 2 propanil 40 35
«Acetone mn Not gelation 100 Acetonitrile 5 8
+Acetonitrile 8 Not gelation 50 -1 pentanol 68.18 Not gelation Not gelation Efansl 5 0
- Ethanol 50 Not gelation Not gelation - Ethanol
«1 propanol 50 Not gelation Not gelation +Methanol 20 20
«Methanol 20 Not gelation Not gelation sillconloll 2 10
-2 propanol 35 Not gelation Not gelation i
-Hexane 20 Not gelation 19 i 2 2 +salad oil 6 10

Not gelation

! -1butanol  58.82 Not gelation

~Result of Alcohols~

80

7
“ /

50

N S

2

——Oue data
—8—Drhansbusa's data

10

0
1 2 3 4 5

I Number of C

~Discussion ~

» Our result is similar to Dr.Hanabusa's

» The Trans-1, 2 diaminocyclohexane
derivative can gelate the most effectively.

» The Trans type can gelate, but the Cis
type cannot gelate.

» At experiment of alcohols , the more
carbons are , the more we need gelling
agent.

| —

~Reflection~

» Through this gelation experiment, We
were able to realize that a gelling agent
were used .

» We want to try their experiments and
environments.

» We want to do a gelation experiment that
compares polymer type agent with low
molecular type.

V

M9 HEENFIELARIKIZ—
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<EF == F>EAR-FHIz7ORAA Yy TY 7 s BERER

1 HRICE>RE

HRFREMZE O E RO T, BUERIZD 20 Tl 28I LR 2 T o720 E72, FRGRE
PR (8% ] OFEEOHRT [RIH] ST 2ERERXIToCE (BEXHM1 ). IhH0FEE
THROLNIMAEZ D &2, [A] Z2EMIC LT IRIL K BHEAREif O mEMER A 1 2 20N, AN
WCHBET LI EDTELBMPMETELOTRZVREE L, WS M & LohsEe—iEiiR
VT O PR FEERGEIE & ] L 720 2 L CER204EEE D 6 HhIdi o> i a2 A 5 R o) BREL FEBRAE 1L % 34E[H]
WCh72)ERLTE2 (BEXM 2. 3), #HEICIE, BRERZIFELE L LTSS E, 5 Rk
FINCBMBE L RRTAHZETIAI =y —2a YEENEED, PISA BIEE O 2D %552 HGHLIC
B EIBOTE, INHOHHLIEE C ORFHB LEEL LA OH#EDTE, 2 LT, WK
RELTHETYTLOLL LI (BENMA). HROWMEEELEZIToTE7Z (BEXH 5. 6.
7)o —H. PH23FED [HEWEFHORN ] OiFgie LT, /-~ WVEZENEE T — < I
FFETLHPT, [HR-EHIs7aAh vy 7)) 7 (LT SMC) ] OMEHERNTIICEHREINT
WHEWIZ ESbh o, T, SMCIZ X 24 WAs, R dh. BEEtES 1. Wik &L b 7
52500, BRAEIIZELWVEED L ONEL ., Gk b0 L EHEFHTHW TR EAERETH
o £TTC, BRAETLHEIKLSNS ] % SMCIZX D EBIZEK L., ZOHEHRE T
TELEMEARET AL E2EZ . T LChRO [HR] 28 e LZEHLE —Eobo s L, X
D A ICOWTHBETE, 2 L CRHEMIZES IS EH R IS > TV D R FERTE L
MotgEr Bfs 4§ LiZ L7,

2 BT IREMEEERTE
(1) 4-Cyano-4'-Pentylbiphenyl (5CB) (22w T

b2 [l i3, WEOKAITIE % CREOAF TH 5, [HEER] [l T5E] Lvworz
WREOHIZ [HHE ] &) B ME 2 b DREIFES 5o [HAK] O &) IZHRENE 2 Fo 0% [ E
FianD & O B2 > (P d5HEOMEN B ZR-oZ-FIBETE L) L2505 [l
Teaching-Materials Development about Synthesis of the Liquid Crystal by Suzuki-Miyaura Cross Coupling
Science : Satoshi ADACHI
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fal EFFIEN D, WAWALRY AL TOWED D 505, —HOWSEWEITREZ LIFTw s [EE]
— Vs — [HE] OXH BT 20T, AP 2HEINL, 2O &) Rk ZIREZRT
WEIIHEH), TTI2HEUEPHRESNTBY., £/2, BRFICHEET 2 HBILEWD5%
IINEAT 2 LMD EZRTEALNT VDS (BEXM S ). BE DLW DOF THEIER %
A 72 E 1%, 4-Cyano4'-Pentylbiphenyl & \» 9 { fE & T, Pentyl £ Dk ZH5TH B 2 & &,
Cyano #&. Biphenyl #:2%% 5 Z & 6., #Fr [5CBl &N Twv %, 5CB X, George William
Gray B2 & o T19724F 1213 Lbf%)ﬂiéﬂf:y?/ E7 22 VARDOAYT v 7T, BETHD
S CHAIREEIC 2 5 (22~ 35C) S e B MMFEREBILCHEONDL L) 1o WEATH S,
CNETOERGIHTOHHEIHAL TEHEAWE TUESHRETORC T CHEL TWD EE R,
(2) 5CB DERKICDNT

5CB (&% . %9 Ph-Ph (biphenyl) #2< 57212 Br #/57{712E A L (Ph-Ph-Br), 2~
AlCl;, C,H,COCI.KOH. H,N-NH, (hydrazine) % {£H & & T C;H,,-Ph-Ph-Br (4-cyano-4'-bromobiphenyl)
AW L. U CuCN 2 1EH ST Br#% CN&EIZ) 25 L WIORKBTER L TWA LH T
Hbo ZOFFEIZERIIDIZE B RUSEHEFERTOFERRIZ E > THEEZ O T, 4L SMC (12
L5 1 BN TR EZRAL (B1),

base : Na2COs

cat: Pd(OAc)z2
CHa(CHz) @ @cm ——————> CHs(CH2)s CN
4-Amylphenylboronic Acid 4-Bromobenzonitrile 4-Cyano-4'-pentylbiphenyl

1 BCB &R

FhifiFEER & | C4-Amylphenylboronic Acid & 4-Bromobenzonitrile % BRI E & L, Pd(OAc),% fil
AW 2 R AT BIIZIEARE T2 N2V, EEIE Na,CO& L, VY K7 —=Tiro 7
SMC DT 5. Fil - HHET. &ﬁﬁ‘oﬁﬁi?ﬂi&ﬁfﬂ%iﬁﬁ%%ﬁk LBZWRIETH B mfAL
fThE722, HEWERE T, B9» 0Z&ICHEWE TH H5CB 2155 Z LB TE /2. LAL,
AR ASRA L TL £\, #flik725CB %***”TZQ EDRCDIINRETH o 72 (Faik),

base : Na2COz

OH\ cat: Pd(OAc)z
CH3(CH2)4@Br o+ /B CN —= CHs(CH2)4CN
OH

1-Bromo-4-pentylbenzene p-Cyanophenylboronic Acid 4-Cyano-4'-pentylbiphenyl

K2 B5CB&EKRRIE (2D 2)

W2, Ao v BALY 2SI LA L Ta7z (B2). 1-Bromo-4-pentylbenzene 2%
Wi CTHAETH S 2 & UAMIATH O BUS & F G TORITZDS, WiE» % CE L, il <Th % Pd
(OAc), AEILL T TEL L BbNLEBOEWEH /2 SAMB L, SCBBTE TV L0 I kb
MHT, TETW L LTHRISEED S O HES LN S o 72,

bz &25, #id d4-Amylphenylboronic Acid & 4-Bromobenzonitrile # A % — MNE & L 72
5CB D&% v, B OAK O HE 2 E 2 THhBE I EIZ LT,
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(3) EERFIE
HE S ZFICANNUIL, EBRAREITY - BRETLTEEZCOWHETH L, USIE, Fv A

¥ =7 =% HNTAOCTITRE, WIZHEEEZ L 22517572, LNICFIEZRT,

@O PA(OAc), & I 7 B Z/X—=F )VIZBAERIY) . 71 MY (BmL) IZHEPT . RVEBTIERIC %
LREEET S,

(2 7k35mL |2 Na,CO; 0.21g (2mmol) =& o

@ 7+  »3mL 124-Bromobenzonitrile 0.18g (Immol) % V&M MAEHBERIZR 5.

@ @D IZ4-Amylphenylboronic Acid 0.29g (1.5mmol) # &2 ¥, FEEEFERIZ: 5,

B QOB EDDOBFREIRET Ho HIHEU ETEEHRICEZ 2N, ICBHBLTTELETE
HIZ 5 L 9H12T %,

©® L<CHEEEL LD, OOBEWIZOTD o 7SR 2 B0 T3 5. M RICEICHED
L. TOBRAE RS ZDVETATL %,

@D 20 ~ 607 I L 236 UL 7%, fET 5 & BT AZMRDEIFNTL b, TNE/SA
V=V ERy NTTEIZ) 53T %, ZOHIZ5CB 23 %

(4) 5CB DOHERR

5'EL®$IIE@TEELZ)E?L/\J7UH1U<% ECHDLN, INSHAT) 2—
WZERL, 7 02 SE2Z22MOMERDOICANTEE T L. A7

Ul—gwf CHEWEREOY ) — L UEESEE sz (F3),

Fo, GHEICANTEILSES &, BT ATWWEPNHER LA

LABEL7ZRRBIZR B2 EDRH o720 TNHLORKRLY. TOWEIX

5CB + filt#fd PA(OAC) AT L CELZ: [NV 67Ty 7 (PA)] |

REWMTHDLEEZTe ZOREWIIOVT, TLC 2 fWTTIREMT M3 Y2l —L
HAHSCB LI L TR, FoE D LT — B EoNLhrolzs £ Ty BHEHERFEDH
BECHIZII NMR IS X AHIE X KFH L 720 787 T LI NMR A7 MVIZIZENTZ 20w T,
ZNLHNOERD DU ESRE %D, TOMEER 4 LE5ITRL72,

X 4 13'H (proton) ®A~XZ MV T, LEEATHBREGOSCB O 7 — %, FEASREH L7 i
BEYMDOT—% (product) TH b, FLEALFRUALFEY 7 NOMEIZKZEE =7 BN TVDL Z LN
bbb, #HETHIZ. 2ppm FEDODZ YRV E — 7 Th b, CHIETE 2L TBY., Bl
DT b YIBASDTVRELEIEDRbRolzs MICHZ 72— R-L-60nw2 En6, 5CBET
b YU OEBEYITREAL TwawnE bbb,

M5E°C oA~y bV T, kBB 2BEHPZE N2 NG 3 TH %4-Bromobenzonitrile &
4-Amylphenylboronic Acid T® V. 3B HARE S OCB O 7 — %, & FESESHER L7-WE
DF—% (product) THb, ZZTREFBEOY — 7 23BN 5110 ~ 150ppm fFiED A7 b L%
RLTELTVED, TNERLBEY ., UNHEDOR AL R (. 72, 5CB UMD AN IX131T%
WEFE 25, B6I5CBOY 7 = =V ERKT A CIRFOILFY 7 MEZZITTE <,

3 5CB OEE
BONTERY»S ., BIEOT P V3B ITNE LV, STV AT Ty 7 OBRFEICIETFR
HAHZEWhoT20 FEBDOL NI, GHIEIZANTEILE S & FEEETABRIC NS T AT Ty
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TSR E D UDBEE L2 IRBEIC 2 B 2 LS o720 T B
Wi A HC) B LT BB T A ITO) THA, 71
A SEZ2HMORHROMIZEN T ANTELEXEIT5 &,
ON & OFF THohs#io 72 DR S 720 T 55k EI% T &
72 (A7)0 LHL. BOMIZER (Y a—1F) LTWAET
) (R7HORCNELEED), O NTITLT TV
PIREZE BN L, TR E L THERT 280 25
B72DIE AT E LTHIRTII AT Ty 7 BT HLEH
HLHIEDVbroT,

(1) ABIZ&L B8E

a2 Y T F VT =T VIZEDP L. ARICTHAEEZIT- T
ATz TUDIE, BT ELSum Db D (ADVANTEC
Nol) L7245 1 BE AL TE ehole 22T,
RS Lum b D (ADVANTEC No5C) % {8 L 7245,
BRI EALEDL Lh ol WAVLHARTAHL L, Pd BI7 H&&FR (L£:OFF. T :0N)
(OAC) I FUSTERICTHE T 95 L BRIFIZEITC S, 2~ 10nm @ Pd F /KL TR L. #5590 F
7ZIEPARAELTEL L, KEMK OSTVTLT Ty ER) BRI EVIFESH L, £l
SVDHA N> TWAEDPARPTHHA, ABTELH>722 L H 5, 100nm ORI 2 -
TWAHDOTIEZWwhtBbhs,

(2) 2BRAHNL Y v —DOF|H H

3 XA HEOBED LT, MBELIE R EOBREE T 5T O/\AN/\/N\/\N
LT TREANNY Vr—] L) bobd s, HNOLE " "
AW L TN L DT, AlElIE TQuadraSi™ TA] &) 18  QuadraSil — triamine
Mamr AL (K8) NI, BMEDOLILEOIERIRS ) # R Z Mk E L, FE T 5 & lE filfit
RO CHREICHRE L. 7 4 vy — % 720 CRIHEICENN T & % triamine ¥ 4 71&.Pd %13 U,
Co. Cu. Fe. Ru. Cd. Pt 2 EZ&IEMICRETE S,

SR DR A Y TF VT — T IVIZED L. QuadraSil # & ANTHIEL ., HoMEiES 5 &,
HfTdh o 72 QuadraSil 2545 TERECEEB L TEE L7z, BEIZ R 72 EEATI > T — 7 )V Z 5L
SHT2e T—TUBD LI o TL B Rib L0, WEBESLEICR S, REHD
TmBERAE a2 L CRIEZ T TR TR EEE L L WHERTH o720 L L.
ZOZE IS, COEREITHI L, REPAELIWEN THTAZEA2ILIELIESH Y, 5CB D
L)%y a) L UERLBIg I N 2w E, @AbsCB oL ITE&EC R RE-sTLE ) 2 LAMHE
THholze HEMEET, MR OWEIER. HE5VFRALTWELEEDNLL, THIZDOWTIE,
SO % LIRFBIEB P ULETH L,

4 HEREREHI-GRE

5CB D&M L HEEER 21T ) BT, Do TE2ZbHH0, HLL WL OP DR SEL
TE72 SITENLERELTHAL I LT 5o

(1) EERFIEO

filt Bt > Pd(OAc) &2 2K 2 TH Lo AKIZ I mgELFI=ET 2 D720, =D Pd(OAc),
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DEEZFHNT 20N EH DT, TEZBEBROBTHE ¢ L1272,

(2) EERFIEQO~®

FEEBRTFIEQO~DIE, 1ZEALHERLATI T ENTE S, eid 11 @ mol L TRIET 5 A%
4-Amylphenylboronic Acid D1E9) #ZOIZHZ TWA DL, NEE FIFA7-0121E. FFE24012
AMNTBLLI) PWFEHBHOFEEAEZL L LWL THL, L BBETZIET R CEGEHLRE
WIS 5o

(3) EBRFIE®

BETHLERKETE N DPRETIHETHLD. DO TTRET S L. Na,COs&k BbLsHWk
BEIWNAELCTLE ) HEPT T o L D MATHORBWAEL S Z 0B 5, FRIIAHTH S,
EEHMA BRI E 2T T BT L2 LEARPHAAZ 0D L, bLAII. HEPHLEET
FEBREHITL T, WRICRELPBEILRIZL ) THL, TOT L LN, HEREMRZEZA
THEWRISEH L5, & (IR 2 EEPIZED TR,

(4) EBRFIE®

filii D> PA(OAC) JEM A N2 D5 CTdo 5 o FEHRETATS ~ 10 RICARAET 5, 2 —BT
TALST B DPARHTH B PAOAC) S PADF /R FIZEALT A BT W eEZTVWDL, #
D FEERIZP LT ORTATL %0 MBEAINEI2 5 HE L72IKETH 25613, Btz iz <
bEEHL2ETETHL, TOHELRALERIIFML L) ZIEK LIRS,

(5) EBRFIE®

OB EE FIE305 FEE DS # L TH 5o 1057 TH B HFEEDSCB 254 U b, 3045 ETid, & F DI
HIZEN R R o TL %o 5SCBHERIET £ b VEIT 207205 IR E &£ L TRNTL 2Dh,
T2, RENTTTLTT 7 H5CB EEBITTFNTL Z2DODEAHTH S,

5 HEROEH
ST ETHA L CELRREIE, B2 NCERDPTERE R D L) IZRHMED TE 2 LITIZAGES

WY MLAZZRBI /BT o

(1) HEFEBORRETORME
01FEOREFHORHT, 71 ‘
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Synthesis of Liquid Crystal
by Suzuki-Miyaura Cross Coupling

Senior High School Affiliated to Aichi University of Education

Procedure
Synthesis of 5CB (4-Cyano-4’-Pentylbiphenyl)

Reaction Formula

162,
AT @ E5 o Y Yon

Acid

(1) As a catalyst solution, take Pb(OAc), with a micro-
spatula in small quantities and dissolve it in
acetone(3ml).

(2) Dissolve 0.21g(2mmol) of Sodium Carbonate in 6ml of
water.

Proton NMR

YT

5CB on the market ‘

‘ : -/"UL“:.;?J{:?

product  Oily black liquid

Acetone —

]

So we warmed water more than 60°C in order to
remove them.
We have to pay attention to bumping .

Method @
Using a vacuum pump to vaporize ether and acetone

It was very effective to after .

Conclusion

We could get 5CB easily even at high school.
However, the best method to remove impurities is
not found. We want to continue trying it.

Introduction

The Nobel Prize in Chemistry 2010 was awarded to
Akira Suzuki for palladium-catalyzed cross-couplings
in organic synthesis. The technology of the Suzuki-
Miyaura cross coupling (SMC) had big influence on a
wide range of fields, such as synthetic organic
chemistry and materials science. Now, SMC is
indispensable to development of liquid crystals in
television sets and mobile phones, organic
electroluminescence displays, antineoplastic drugs,
AIDS specific medicines, agricultural chemicals, etc.

(3) Dissolve 0.18g (1mmol) of 4-Bromobenzonitrile in 5ml
of acetone.

(4) Dissolve 0.29g(1.5mmol) of 4-Amylphenylboronic Acid
in solution of (3).

(5) Mix solution of (2) and solution of (4).

(6) Add a few drops of the catalyst solution (1) in the
solution of (5).

(7) React for 30~60 minutes .
During the reaction,
temperature is being kept
at40°C.

Refining Process

(1) We take the formed oily black liquid
with a pipette carefully and keep it
to a small vial each.

(2) Put 10 ml of diethyl ether in the
oily black liquid and dissolve it.

(3) Add Quadra Sil (metal scavenger)
in there and stir it.

(4) After awhile we collect supernatant.

However, the importance is not fully understood by
general public. Therefore, we decided to design the
experiment with SMC which is easy to make 5CB.
The target which we will synthesize by SMC is to
make a liquid crystal called 5CB. 5CB is important
nematic liquid crystal materials on the history used
for the display. We tried to get 5CB by SMC, then we
checked whether it can be used for a display.

Result

We took the formed oily black liquid = T_ﬁ
with a pipette carefully and analyzed n‘
it by NMR. j

This is the result that we analyzed by NMR.

What we made resembles 5CB closely?
Therefore, we are sure that there is 5CB.
However, acetone and black materials (maybe Pd®
are mixed. We must reduce those impurities.

Consideration

We thought about how we could remove the material of
impurities through . We tried it by various methods.

Method®
To use a metal scavenger to filter out the black material

This method is not so effective. a white spot came out
when we used a metal scavenger.

Method @
To vaporize diethyl ether and acetone using heated water.

Itis 34.5°C that diethyl ether vaporizes , and 56.5°C that
acetone does.

10 FFE=BRin H#L 52013 THRNKR 2 —FFK

R ) | 2 SR B & 17

TSI L T, I E TITo T & 725CB DA T ER & R SEER|
FEFREIT-72 (H10). AR

D f:7b§\

IOWVT ERPELIZLERASY —
[l ] &) R o) it % 5]

EDUT TRk 2K LA Z AT E 72,

6 FELHESHOREZE

SMC 2 & A5CB b KeT7vbraEie L, S~ 40CROEE, VY K7 =T,
WHE. BB CTRSPHEIT L, T - BRAETOREP OBMHEICERTE L2 Db hoTE7, )
IOV E DV EDIREAME D OVE VD, FHES VW L L WhII R T HEEERIE
BTHDHLIEND, Vol AGHDORBGEM AT L CLE X, ZilieFERE 205, 2L T,
FEBIZER L7232 BEET T ATRATEREBEZENT 52 LT, / —XVENESHAT
FERLENTHE L E2FET LI ENTEDLHEME LD, &) DITFEAGEHEDOFE [T
Eii&@%twﬁU#liAfﬁiFmiﬁﬁj¢®Fwitkﬁiﬁjwﬁﬁﬁh%mfwéﬁ
BERD R vy (BHEER L) COBEDOFEFEZFERODLEHM & LT, [HHD SMC I & 658K 1

37



BRI TH Do ALFFESHITICE L SN LFH & LT, #EERETICI) ATV Z e TE 5T
REEDSK & o 72 THRREIZE], [REWRFEOKREN] 2 EOWET —~2F 2 55, Wik
VEME LTHERIEND D LR I bo S 51T, HFENROFERRIE T R OEM & LTS K
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WG ROT B 008 E D, L L, EEANSMC OFHAMEZ &L 5 N5 M2 EE O E o
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[, 5CB IS SN TWAIDOT, L IMEICHET 2 PEEZERTLIIINLIVEE
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AWFZEIE P24 EER A e B B 2 (RHA e BB &) 2ot [ 524915001] [
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HLTwh, EMERICITHEEDS 2EBEHEL TV 527, BENTIEE b aidn v,
HFE 213 Pre Reading & LT, KARONFIZHE L THA ZIEEIFE I T0D, £/2, V=T 1~
TAFNVEMIIT L) ZREICZ->TBY . ERIZIIT <) — RO EFIHOMRME b #w 5
NTWB7zH, RHREZEHAERZIE, EEOAFRZETHETI LR TELAMAICE - T
W5, Bl 21X Lesson 5Tld, Pre Reading IZHTOE R MR A5 17 TH V. Post Reading
TEARLOWNELZFERNUCFE LD, VA= 7L 2 AAEREES, EFEOERICYL TLE 2 HEE
rBEAME, BEE W R L ZIRICELMENHESN TS, b5 A AR EFiA
Homg e $AhZ e MAud, e - M - FH - FHETOETOREELZ., #OFHERETE I
EHABENCOFENTE LI > T 5,

D) LREREEVRFENTEEMIZE) OIX, FZ LTI eThD, LUZEITZBEICF
JEY 5 L9 TEHH0, REFHRIZBW TR R, HEE2IERT L7202 MED T 256,
HYHE CTHA WIS 2 REPAINREZELEZ L0 TH L, AOD L HENFEHEDRFIZA
ET LD TIE RV, BHRNFEEEEZETCLAT Y TO—2L LT, FEFE* HLESELHHEOT
D &) BIEERZLHITTVE,

P EHEBCHTAZoETME, UTO L) ICHIER TV,
CG (Cognitive Grammar) accepts that becoming a fluent speaker involves a prodigious amount of actual learning,
and tries to minimize the postulation of innate structures specific to language. (Langacker 2000: 91)

CRHOBEHEON, BEEBK2 . 3ORREEWAL L, UHFEE VEELOFL LAY THE LTV,

° #hrid [VALUE 1700) % fii. 500, A %K <A 4 0, 0 ST BHIHFED/NT A b 2 FEffi LT
5o
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2. IBEICHTIERHIZ X
RIFHEAHLTZIIH72) . AHIRTFERELERT 57200 R, Y & L TEELMIZLIT
DHEZED, INHZERTAIRNBEZED T D, B, TNHOHEIZOWT, AFfEICERE
HIZIZFRR LT e v,
1) HEOLME B OBRAERET A EPREODHMWIIL O LWL ) BHALRT 774 T4
PN ANT WS, [ZRE THIULFRBEO L x H5TED (Lesson 1 & 3). WEETH NI Z DI

MR IRFIH %2 (Lesson 6). RLOHNELFwHICEDLE THEHERGEEZZZ Tnwb, Vv il
L0, FHINRTVHESCH LD, ZIT T2 L HDREGEHO, BeoTHRTH L, LE
e E A LIS U CHIREICTAN AT E 225 X O H8x TRLCTWwh,

2) HEMEE  FORMNTLINY FT7 Y M2, EREOHS W TH A ) HEERCHE ST ML #
T THLDOD, HRMIZIEFIZELLOHMHAT A LIRITIEAERLS (L2 LTH HAFEDOH
BHIE5 2 722\), ifiiﬁ TODLNL RNV EITHSOIITRRTHRRIT 2 Lo kv, broT
WRITIUZRBOFEFTHREIZD DONWTIONL Vv, T2, ZROT 7 71 BT 4 13AEEICE 5T
AR ) EEMOP»LHEE o TV BEH, NEE UBEIIHETICIH T 20nIETRn T, &9
LCTLHSTHMZ 2T TIROME L2 v 512, RXOMKR (HARERE W) EKRTIE
V) EROOSNAEEMBICHIST A720128, HEOHGTES L% 2R,

3) WEZEM  ERE2) ICHED LA, RORITFIEOVTIONEWERSIEY 2 LT\ b,
FREFITEIZ, BEXTWER, FWTWLEe, LAV E LTWwED, Hitk LTWwah e, &I
PEENZEF S DL, ~ADEDPUTBINTEDL L) 7774 ET 113D AETIT v, &
TR0 7 4 — PNy 72 KEYNILTW5E, —HHBIXITE A LTI, BENEIET S
EBITEAER N, a%c:%ﬁ%mm FEBREEAEZ L2 NS, FRHELIELE LCo—F
DIEFLLEEZTnD, T72, E1RBOREPSKIMOEEMHASHEZ WG L, EEORE
2L v FEANEELLHIZLTWADH,

(c) BEERBE — BEL2EDIERNLEHE —

BHEIZIFITEHLZRL TRV, /2, FRFEINR E2SZREICHEHT 28D A3 dbhl
RLTVHRAHEPAEL T b, KLRHESEILRORMOFTHET/NY F7 7 b L TAEICE
HLTCWh, /— MO, EERLELRIERZETNHNY FT Y MIEERATHSL, NURT
7 M ORI T O .

- Pre Reading (¥F}E# O OFE))
- Reading Skill (ZFftE# 1 )
* Dictation (FFtEfHE CD WOZK % FIH)
R (FFAICAT Y V2R, T D))
- Words and Phrases (3% D3ER) . Sentence Structures (FZ3# DMERL)
- Comprehension, Vocabulary, Expressions, Exercises
(BFER) ONFILER LR EOME, T—47H 1)
REEDNL—F
AR (FEH. T8 HD)
- This Lesson's Activity (3ZZ# HWERK)
S 2LIRL2Y , BEEXRZHOPLOMbELVWI &G, AESH TR HOER E %> T b,
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CEGR (T4 B D)

Iz ESIEFICZ 2 LT DS, RERMOENTEHME I T TV 5, HKifildZ oo
AHARFEEZLHT 5,

—Ji. TLEYTF=2arRZFoMOT7 771 €54 OREOBIZIE, 1) Bz b2 & 22k
L, 2) B TEZTHEETA, TEPHREMEIN TS (REEDIIFET HDIE “Speak
loudly, clearly, and slowly.” DA TH %), EEDHTRE T, EEFEER, 7 V—THEER, L IZ
A7) T M & EORKRIERIC R D 0 REEN TR THIEL TV b,

(d) £EDESEDRE

52 FAEIGERHNE, HARED SR OEFE LWL LR S TSRO I L2 HFEL L TWwD, L
HEIR - P OEFR - TR C L2 X o THEFORMAZMRIZE LT 520w, REBEDPLFHAZ TS
5 ERRROHME LTEEZIT> TW0he HEFHITTIE, IRWEADRICHOERHADTREE 25 &
O 7% GRS [3EEE] & LTo) MeWELT 2 &) FA 2 TFETEREEZM> TV b, — Y =74
YT, AL OFHEAN S TZNEZWRICHTO DL TE D02 HIRILL TWwd, RKFEXTIETHE
RSN TR THERBEAEZRMCERTLET VL Yy A Z2fR L. BENZEEEZ ZHIK
T —FEEBRLTENTEEZ TV D,

FESEXH

Crystal, David. 2011. The Cambridge encyclopedia of the English language (2™ ed). Cambridge:
CUP

Fromkin, Victoria, Robert Rodman, and Nina Hymans. 2011. An introduction to language (9™ ed).
Boston: Wadsworth, Cengage Learning

W EFEEZ - FR=ZTMR (fFE) 2009 [BARZHAFH 2R 72012 1 BASHETFZ 52T Tl
U2 LERE

WBE—% - #2009, [ SREEE L HEEEE V] ILRUEH () [RRAMSEF0o 70y 74 7]
6. A WH7ett

Langacker, Ronald W. 2000. Grammar and Conceptualization. Berlin; New York: Mouton de Gruyter.

2002. Concept, image, and symbol: the cognitive basis of grammar (2™ ed.). Berlin; New
York: Mouton de Gruyter.

Tomasello, Michael (ed.) 2002. The new psychology of language: cognitive and functional
approaches to language structure. Mahwah, NJ: Lawrence Erlbaum Associates (K3iFaoke - fk
H#3E - EBE - 1DR%E GR) 2011 [R5 - e 5367 SaliE~01007 7'u—F] HiL:
Wrest)

4 B22HBE2BEEL TOT7 27— MER

1. ARFEEICONT

CBHDOINENENRLRLFHT, TNENOT 70 —F 2 ENTVWDTSEICRDE L, &
72V 3HDFEDF—NA T v allebblb 2 e, FERMICHARELFH I LTV
DT, =AY 7))y T2 lZWKATHIZRAIZE 5T, OEE G2 TW27210 F Lz,

CHEBET, WHRILTIN T ATy FEBELEELENEV) HTLEPEON, 2E LR
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DE L7,

T EIDEE OFRERBNTBI 272 CTy o CRROERE L FROMET b B2 -72TT,)

LIORKEOERIZOVWTIRX Y M2 EWHERHE, MEDEL 2L LLTELL, HFOD
EZZIIHTMEDOEZ D GHD . KD DTS TT L, EFEOENMIZASETIRONT,

CREOFED/NE L, FOEEOFETERPEDOLRVOIRD LEREAIZE ) . /NNAKTIE, FOKRE
SEFELT, ZOTOFRTEEII Lo EfEbb LR BIELTWEYS, H - mAlEHE N2
DOFITERL THREI SNV OPDPRICE Y T L7

I ARTEFETIT I LI L L BEEZEATIT) 2L oRY S o0 £ L7,

CHEOFEPRESRFTH S,

CHEE) FLOFEETVERNTE o7z BEOT VRO TINRFLLTY) XLDH) Ihoiz,
(I3a=r—a vHFET)

AR TEALSBHCWLET], BRI (DL TEVFELL] EE)DIERLIHAD
TOHHEERSHEL LB VT L, RPOKFED T — 23R ET 2 007%d L BnE Lz, Kk
53h% All English THEFEZ V2D EE L7720 T AAEDBL 0 EBVE L7z, HElEHE < esn & <.
Fh L, EHILHBLF - TWwa bl nE Lz, L) TSFE Lz, BRICITHAGE
ZFFENT, RBRIGAEEIIEETENEBREEDLT 7 T4 ET 4 1R TAET, Lo/t
BwnF g, WEr /o SAMoREZ LB nE Lz, (T

CEEICECEZONTWT, O 2@ LT, EOLHICEROEFEN 2N L5000, X
COMoZBET L, B, ZEIZSHE T LS ERVWE L, (33227 —32a vk
BT

C3ODORMEE, SESELTERIREIN TV,

- speaking. reading. listening, writing L OH) ANLSGNTWTETLZHEIZR D T L7,
BRI ICEC D EMHIET E VI EZ H AR OI A ST e BnEd, (33a=7—
MERE N

R 2EZHOBAT L EL Yy AVEBEARRE Lz, BIRAEEECTEEDFFEZ D% 0o
72 HICERE D EDIT T, R, 240 =T YR RE L7, 0295
AT TWE L72DS, EEOEFHIITIES Loz L, #DBELTEH LD LRSFESNT,
wEIE. 1 F 1O ELT R T L7, REOHSOEZ Z HFETHEES, KEICT DL TELEFET
IR PEELI)MATHEAD? 72N E L TEETTETRD EE ST,

R E L TCOBREOM—EDR LK G0 b b oz,

CBIGIRUUCEI L 727 —~< %2 b &2, BEPRRAINTWwL ERWE L7z, [FA] 2 HLIZHEES
kD) &) BT, BEA—EH LATHEEEOREN 2SN Tz e BnwE LT, MiRicky
L7z,

2. PMSMREGHRICOVNT

CBREFIICESEEZITE L, L) TInE L7,

RO EF L WIRREH E OMICE o R e B L CURERB SN T 5 SIS & 21T
TL72o BEOHEETIIRY), IHRERKEAEZIREL TV AP TEHOY Y RY T AT HED
SOREGENERYT Lz BRHETHELTHB L TYx20n e BuTd,
fazazr—variidapy] RELTHRED—242DT, BIElEDVHEITTEIro/z BT L
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PN aAI 2= —2arTEEnEn) ZEITMELE L.
[FA] ZEUREL AL FERL. QELEVPOFITHR L2 S) 4 H O - Wit
BIIBEICRD F L,
C KEDOFWIFHHEANRE TH o 72,
CHEERINTZIANDOEEFTIET) T BEAREZ T LD LERVE T, KELEEDOREL2SML %
MolzDTT D, MOREDRLRAL LS DI oTL ) BREANLE Lz, D 2 N\OFETTORH%
WP OREE TRz TR, ZMENMMORETOER LT —A— AR L EHIZED S
72DOTIE R wh b BT,
CENTENOETD, BEOFRENIOG Lo L HEEZ S - T, BEICHDHATY S Z Lavby
D, ETHHHICAD F L7z, AT, FrirBig il 2 IR IZED L) ([T 2 ED %
L BATHRR L CWE T, 2T EICRD T L,
Do oD T, b o ERE Lo FETTNAZ B EEH AN FHEITD D 72 < S ATHERIC
o7,
C3HDEETDTLTRENTVD HIZDOWTHIAZ EDRNTETCEINo72TY, [FiAh] OEEMEIC
T, BEHSPHMIZE L TWA I EPIEICWE AL 2w 2nw/z ) IBnE 3,
R THHPBREEEOMBE IV O2ZITTwab L, TRHAEADFELMEDFHNTWE 05, +—
INTIE %L [FA] 20D L THREMR 2HEEZZELTBONLOPHEZ 72, K. %k
ENFHETE V) ZEE—HIHICT X9, AP ENLZTEETH TR b T, [FAl &
HWLTHTIEDEFOT, 3H/DEETTOEBRIIOEAERTH L LKL F L7,

3. Z0fth, "FowrzE
CEEPDIRE /a3l a s —vay, TREEASOFTLHEUENET o T RrWnE I A,
HEEDFELFHIT TN T, KELLDTATATEWREZLZERERT L, £ D
HOHLHTIFE L7,
VORI =T A YDEIIIHADEEX LT T, T LBASIINO THEERE > THEVE
B, EDEL, BADPEDLo TR bR bELLEIATT, SOHGOFH¥E AFEoET
BWHEEELDT L, L) TSFE L7,
T ELBIEHINEICEDLECTEECSIMLCwE Lz KEE) LTHREERLES72D, &
ADE S TVIUTHEWIZENES72) LTWARENRETL I 0o72TT, AL ) TSnE L7,
CSEHEOENORFEL P b TEE L7,
<25 < intake 2LV OH ORI MANSEIZR) T L7,
CREGRR B SRR ISE T DS A © T B RERM S & 7200 72 T A,
CARAHIFEERESZ WXL ) TEE L,

EEFEEHPL )L LEOND 0L B o#ﬁ%ﬂﬁoto%ﬁuiﬁ’ﬁﬁ%ﬁ%éﬁfwtﬁé
HEFEEZ STV ARG IR E L b2 L 2K L £ 3.7 H B
7o AFERE R R T ARYITH R B HEFEE F Owéﬁ%_ti#%;i%tk@ot\wﬁ~a%\
PFFEIZOWVT O EH KL EETEIUT L BT T,
C8MFEIT LRI, HEHETEBRMICT AL AV Yy FEH 2 3AIZER LA, &2 LX)V TOE
OB, RETOHGEMEBESAE L TWT, fRHIE L7z, BAMIZIE, EEZEETIT) 2 5.
—YHAFEEZMH ) RETIERVE W) BHIZIEEBERLE L7,
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5 &

SENEVDOW B HEFERDOAF NV EZEHIGT HiEEHE LTO [Fik] OFHEIZER L. Z2005wniz
LTI &L EVIBENICEALL ) A2DICOVWTEEZNMA L) ETH2HDE 57, Lol
ERPHEL D) B, [FiA] EWIHITAED [HBER] BHICHIFET 208 LTOREL L [2EH]
FENE VI N TIT) =IO TLE>TH L VDODE V) EXIZHPESNDLVTEZDOTH b,

[l ] EWIHIITABIZ Lo TADPLELHFEL L) &35 L X, fBmiAakz Huv., W0 r B
B 72D CERARRZ ML, 2L > TEHELNEENNAE T AF—<IZHBL LEbE T, &
B ElEEE LW, FRIFMEANT I 2 =4 —3 3~ (intra-personal communication) %
G IR B A BB Tl VA L EP A D Th Do FMIC FER Y 2153 T
CIIZLTh, HOMEHLZLOEBIIHSHANZIFER )V ANOE=S Y 7L, 71—
FXy 7% LGB ERIBIEZIMA RO RKH L O BEEEZRELOTHL, 2F 0 (553 [F<]
] [EC] EWVIH)AHFBIEIZENENWMIL L7200 TIE %, [RER—ER] bwvw) otz
BT, RRICHE STV bDOTRAVALE VS ZEThE,

MZTE) L HIE, REEROFTCEREINTV T FHllZX2EBHNZFEADD ) HH ., 2
AP EARZ L) LT HED [BEENREZ ] LAEIRZLOLEMHETHLH008HVIEL 7%
WEA ) Do FTEEZEA. ZTOBRKREIHEBIZOVTERTLODPERN R T THY . HiiH
GETHHWONLTETH S,

[Fia] V) bDZD LD L) AN RHENOIRZ L &, FreBfREEHEE A2 724H12
HIEL T REFADBRRZTLEDOTIERWRrEEbRLDTH 5,
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TMHE KM E &S F T el 415
pp.53~56 (March, 2014)

10584 5% L2 Writing 1252 55228 © RS

FERERE IFEZ

BiEA Ty FEEMO 2ODI05 ML ET o Tzl Th, ZinkiTo TV EfEETo
TWiWwAERFEE O/ T, A ¥ —F BRSO Writing Products I2EDH L L ) 1Bz, #2 T,
%5t & Writing B & ORIBRESMIC 52 2 HIgE L, BHEERICY HATH S, BEhiE
& L CHMAE DR EIRDL & Writing BB OBBRE TR L A, L CHRALZADIEL 2 ET
Ve LTHEMELE LTV AERFAR S L7,

<F—7—F>%5 Writing BEJJ

1 EC®»IZ
HFEOEFEOIEIZBWT, Fif A v 7y MEOAEAZALITLIZMES LTHIY EiFshs, 20
AREEH D 720D—2 DL LT, ZEBMNICETEEITTONLEZ DL, LIrL, TED
PRERH B OFIIE, BRI 2 SOERERHRIREL £ b b WEFIHENI S LT, TOHEERR
- J Lk R A

FD LX) BEMIR I NS~ LEOFERIC L DM RIIEEREEIN, FOMEEZRLT
ETnb, EHL, 37 AWMU 1 FEMO, EMNIERERTITO Rl 2 SmERIC LD, FHE
DIEFEDOFIEEE L FMRNRDPIN L35 2 &, HHETHEL Z LI 2AENEEI G2 L, B
PR ENM LA 2 2 EIHEMIZR L TE A (R FH:, 2008 ; Matsui & Noro, 2010 5 4 3,
2011) o

ZElEEI R ftl T CTWb &, SRtk To TV AERE LT T WEEZNENSFE N2 A Y —F i
s, B, BRIGEWDH LD TR B, 2 e 072 0H o720 TZDENIL, it
FRERIZI-oTHRONL L) Il b, FEIREEHETIE, HAOZEZREAFFLL &%, &Fil—
BEMoHsLETELZEIROONBY ., ZOODIREFEEZINT T TT - FAT4 Y TDEZN
IZRDTWD, Ll £itlcd Writing BB A2 ED DT REEDH 5 D TIE B\ LR TE 72,

2 ZEE Writing 880 & DBIMRICAAT 2 TR OBEE E ATRDOEX

ETEEICBIT A% L Writing BEH OBIRICO W THREE X 7= THIZE 2 A L7245, & 058
DfFEIEZE K 72 { ZHENOLFGE & Writing B8/ & OR# 2 FX7-078. HAOHhEAEEZ S L
L7eHIZEIE S S e h o7z 72, FATHIZETIE, 2T RTUITBN Ty L A R
X% Writing OFfEE L CREE L. LD S L BFEROBEZILE, ML TB) . B THEW
FREITE Writing fENARE S 2 L WE STz, fENMEDORNE LTk, £FICL W EE
DOEFERADEZHE IR E L TH 20N, ZOFHEERPER SN0 THHS ) LERINTSE
0. K E % DAL IUE S W EHN L RENE D) Ll RS Twz (R, in press)s

The Effect of 10 Minutes Sustained Silent Reading in Senior High School to L2 Writing Skills: Progress Report
English : Takahiko MATSUI

53



2T, £tk Writing iB)) & ORI S 26T 2 e s A2 L ehabwne L, LT 2 1
THOEPITTHIEEHME LTHIZEICID Ml 2 & &9 5,

A :éf%%lii AR AT ) RREI 72 2 TG B DY, AR NER A ORI BT A Writing REJI D]
Bk 5o
B: A@%m@@ﬁ\IYVNW®Wmng§%WL§@éO

B, ZEHOFEBRAMIIZI0O r HZFPEL TCWwA720, BlfEld F 72 Treatment 1 (5O FE )
Thb, I T, ARTIE, KWMEICBITALHFEERTTA v bRz HET 5,

3 EERTY¥I1r
ﬁﬁﬁi L4 TM, 48, 5o T332 —2 a3 VEETL | ORED, H2 R ORERIEE
21057 W& a2 1T o 72,
@mﬁﬂ 1£.SSS FFEFEEMARIC L A LHHANED [FART S LV ] (YD) 22E(12
FHNEYL012630F TOARB L 24001t %2, 25 ﬁﬂw&piYLOlﬁ)%éIOiT@Zlibi%lOOOﬁﬁ%:
@Wbto$i6o®v«w 2T AREDEE B IS U TR & U%#wivhmﬁbt(%ln
RIZV~VE] (EEZER) THIROARWIPI L 720 720 RIZIEE LE S 2172, 2
DARDFEARINIHEH O — v (KL ;b@\wﬁéﬂ%ém)%%oto“ﬁv—w@
3B ->TBEY, k2o [MLES] [Ty V] [ZOKROKIER] 2FH 7,
SO L THEMG L2 ZHHEMZMEH LT, LTO L) ZFIHTEmERLIT- 72,

REEREE S, AL ET BEA~BET 5,
L, BHEOHIMHEIZ, Yellow LNV & Green L XV ORDBPII SNz T xRS,
REFER HIC, AEEIE. 222723 MW 6K % T HHEA THEFIZED . GiFEx2 D 5,
R NS FEARE R 7o e BRI ROBEEZTEA L. K2 BAT 5,
@OTAREBINL 724 E, RICHODAREL R, EFEICRS (UEOQLEOOH)EL),
TAEZEFRL0 8 L 72 B CL Efias T oA % 3,
AR RIS L ERHEZTLAT 5o FERANIC—MFAREZ DN Lo 2AEREIIE, FlA
TWeROR—= VRS, MEPOLHOIENTEL L) ITSE S,
TEAC T 5 th. EREICKRE b /oE o L RELRBT b,
WER, BEIIREZRET 5,

Ul
]

SEONORCEONCNG

© @
—k» 't:mll

R1 SHEREMOLAL, U v P IVRUTE

LRI [ LARLG T (SSSHYD) T L (SSSEFLRTL) it % |
Yel Tow 0.0-0.3 “YRAT. B8R, BY 251
Green 0.4-0.6 PIREIT, T, EOED, 3., 74930, BARZE, BBl R5FE | 227
Blue 0.7-1.1 YEET, HlE, ABLD, #ELD, 74923 LRED. PEEEY 265
Red 1.0-20 F0ED. 2@ - BAl, #HELD, T8, ABLO, LELD. RO | 186
Purple 2.0-3.0 E8 - |mR, #HELH0, 7"2 ABED. LEHD, BEHD 101
Gray 2.8 -4.0 =g - B, #E0, B2, ABELO, LELO. EEELD 48
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4 EPFE FREERV Writing BEAICEIL T

% FEATS » Ak L7210A ). BI25WFERE. B X 22500 BEOLHERKICL D . 79% 726
LGS 1 TTRELD R T Z AT E Tz, TiUE, 20064 RO 34 O B E A R T S
TV AFEEOPEGERDS [HFE T I [HELIT) —T 1 ¥ 7] HhETI69507ETH 5 (hikiZr,
2007 : 3AEM TR L HE SN DB L6 EXD L. ZLOEENEHEIT> TV 5 LT
EbLLEZD, SHLEHERITHRT DN, AEOHERIIMA TV LEIONL, 20720, K
FEETHA VB AERTY LERT) CLREREHTHL L. OO TERLTLIVIDLE
25

Writing BB/ OEFICH L TX. SR EROAIRZRICBW T [HBES N7 -~ T 150 TE L -
PNBEOEL FEL | BEE [3OMTIRESNZBFZHWLETELIRY % CEL ] FBEICH
DHFE, TNENOELEREN R OGHIHNGHM L, T2 enb/AlZE) & &2/, 22
T, SHOAEMEEEIEAICHB L, ZmEBRMLFA LT - TELY S, [FES N7 -7 T,
I5HTEE T NEORLEEL REIZOWTEONT—752RIZTF LD (FE2), LT,
FOT—=5% /) 28T X M) v 7 HE (Wilcoxon DFF5fF S NERRE) &2 FH\CTHMT L7z, ZOfEE,
WRERICIIE R EN RO LN D

K2 150RBTEEEHS-ABTDENEZEV/-REOER
D (p =0012). ZOMIZONWTITAE

Pre Post
HhRENBOLN LD o770 LA L. sudents @554 ;ggﬁ Pam  BE J_ggfﬁ g
TN oo RTE T gX 18 o mXo s
PILA L Tunit OPHFEAWALL S RO Em amo s s s
(BFLAFGIOUTEY RS £ B® s® o sm o gm om o
fpEohy WIEFEERCESEE - § 5% 90 950 isiw o1 33
OHTELVEESEOENARE L {HA B2 7650 7.0 6.86 10463 742 7.29

TWiZ EDVgroiz,

5 ZBRUSHDERE

ARWFZEIZSI L T 5 @ERIUFEEBD, AFRICEHOBERE Lo lce T D7D, LEtFEH
TEM AL, HES O\ Yellow LNV & Green L NIVDORD AT i 720 ZindEns100 % # 2
7ZEDPS, MOL VL EA, HHICKRZRATIWE W) REE L7z, £ OAEFEIEBEAN T
Red L )V % Purple L )V D AR % F(ZHL- 7253, 12 Green LX)V X2 Blue L XIVORIZFE - Twvio
720 LU, EHEFRAELEGIZZD T F Red L NIUR Purple L NIV O KR % Fidfil) CTize K
FEBETIE, Blue LV E TR 1 XPEVCHELOATEPNADITLEALTHY) . Red LUV LI
Z. X ThHho T 1 IBEVER, HIPEEINLEENE L o Twb,

%Zin k. Writing REJI OBIMR%E A4S L 72 64THIZEO . St I CTER NP S LW E
TWVIZREIZELZZZD, TN FITHH L TELEZESC LI o HE LR LED 5
(Hafiz & Tudor, 1990), 32 ® Post DR % L5 &, EFEE L AEH DA 1 XOFEFEH L
1T-unit OFEFHEEAFE LV CNEETOXAELEZEELTEINTNL I L EZERLTED,
Hafiz & Tudor (1990) O FiEEFFET A, 72, Pre & Post L4 5 &, AHEF & AGEG I
AL DL 1 XL D EVEESEOEB WAL KEIZHA TV 20, FREOELTEETFT VL TE
KxL72EEBZLTENRNTX D,

MO 2 HEPREEY A ThLE, HETHLEEOELEFH LTI 02 boT . St
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WEDREICELAZEIDLDEL VLN TWAL ESHE2TAZEDMEETH S, =it Krashen
O Input BEml2 BT 5815 - 28K (Krashen, 1985) ZEfFIT T &b, i EEIC L - T
NIRRT FRE MG L2 3E 25 2 L TE b, Krashen OB - FH R & 13,
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EZIHBEPLI-FEHNVOF FIIHRY) 056, TNEHR2FMR L ELE TV D,

Xhk16 Xhk17

BEIFMO ED L) RIEARICE T LT, HH05F FITHBARDL %&ﬁ@ﬁ@w %?Lf&ﬁé
NEFFS> TV D, ZRFEERLKEAEMTEZWVIZE, BY) 2 HEISEW L L#ils, 20
FReEED-OI, FEIE [BHEIEY)OTONTWE] LEXZ2LE0TE5, EDLIHI hbfiﬁ
bN7zbodb, TERTHLEN ., T [2OTHELZLD] 2RHRZ TV RITNER LW 5TH
Bo FEHIAY [Hi< ] L) REMIZBHENZITAICL > TEELHIEL DL T54061F, BERE
FZENn LI, FLTHED O OLNHELLRNT, BHEICAI2E) L LTWEHL2D L) IZED
NDYE D 5o

ZIEE O BEEDZ K 5H b OBEFEIZHINERN TV BT L, BEEOZE, flziXy »
74+ % —=< > (Cindy Sherman, 1954-) ® X512 [ELON-HT] Tho7-0) (KK18).” 1) —-

TV=RI7r¥F—=0XHI2, BENICHTORZRR LI E2@T, 714 Y FUICH)AATWSE
EROAEEIICE LI -720 (HR16). 25 WIEEIZE > TWw I HGEZRZLHIELTWwDE 2R
Emb by raizs (K1Y, /2. ALEELWI) BDIZRoTATH, E—=F— A1) — -
T<v—> > (Peter Henry Emerson 1856-1936) @ [HEHh2 & D)k ] (FAR20) ZiE Lo e LE
2} YT ) RAOBEN, BEIOTHI L - TR ABEZEMLTVEOIH L, v Yz —X -
7 ¥ = (Eugéne Atget, 1857-1927) 2EIWnHY (sachlich) (25 Ll - 72280 o JEE (MER21) 7 &
TERZMA D Z LR BHEDEY 2LV DT EWHIHE L L) L LALONF Y2V LT ) ALK
BEUAT DLV FEIL, COROEMELELTWLLEER b,

TVl [HHOREAZHRBR, WhWb Yy RVIEEY & 1T A DRAICERY | L (Recht
1930 [1998] : 154). 73 W) e dH & W LMl % ISRk LT 72 5HR Th b, ILAD
Ly ATRZ SNAFIL, mEESRRH RSN IV S OOFR LRI 2 b %
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LV ERICTFEMADLZ bR, HEARE LTORYPA I L—-MIHVOFFRZEN TS,
L2LZORRET7T V2 IZLARNVDOEEZ [ 2 VLT ) XALEHEDE (die Vorlaufer der
surrealistischen Photographie) ] TH ) [T 2 VL 7Y ALADEINT I EDTE /2ME—DARY |25 4
7255 D, Je5Ek (Vortrupps der einzigen wirklich breiten Kolonne, die der Surrealismus hat in
Bewegung setzen kénnen) | (Benjamin 1931 [1988] :239) &9 &Ffliz %135 2 & 127 5,7
BEPHEIEO NS, HICZOHEZOLDOIMT A LIZLoTENEBMITCLE ) 1%
FoTwdew)nld, MEERRZEZEDL) D LAL, SITENTZLZVOIE, THIZLOD
FHECHLTHRATIRVS2, bDOZOLDOTEAVEN) ZEThob, FHIZESTVD [/34
TiE, W, EOLE) bR —HD 1 T THSH (a pipe, ..., is always and intractably a pipe) J
(Barthes 1980 [2000] : 5) #5, MEDAED/NA, TZDHLDTIE %\, RN < HY)DOF FICHFEL
BLTBELDWH, BBICBWTIIHELELL T EHRE V) 2T/ u=—0H 2, BEERERHD S
FEXFIARWTREMIEATHLOTIERVES 5 Mo BFEEDZ OIS AR ZH, FKBBMA L LT
DHEEDBEHEZFIEDIITTNEEFToTHMBRFTIELWVES I,

Xhk18

XhR20 XhR21

4. BRHBDES L BHFREMEERL T —FEDICHAT—
FEOXHZNIL, HOWOHFEZH DV OEFIZELRNA) L LABEL, EHIZE2Ir6MES
ns FEU@%%J 222, )i@%éﬂ“(wé&%‘i%’\‘%f‘i&b\ff%’ﬁb‘ 7’:&712:‘7(1 ié:“iﬂ)@i‘

kG, | 7 D—A%E »ié@*}@ﬁ I/—OD“f“nﬂ«@‘ﬁ%tcé: %?\@Efi 14:7%5’#9’97:@@33 z
X o THBRDOIEIIPICHEI S BAL S, ZEPEARINLZ IR B, FLTESHIL, £
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DIIZLTIRA SN[ DO Tho72b D OB TY) v M REZY —
WCRERES, wWhid [H%E] o [ “&FEH (Doppelginger) ] 1Y
LD, 2HLTCEEER [DOTHY) AL DDZDOLDOTIE R
V. FABRA O] & LTHETR, Bk a gk [k &
HNILDEZEIZBRDEDTHE, TVILY R AT 4 =71 »Y
(Alfred Stieglitz, 1864-1946) 25[ =2 4 7 7 L > b Equivalent (Zffi) J
CEHELTIRR LV a -V EZEOEDOETE (WR22) 2KED [H %%
el EEMTH D R0IE, TSR DLE)BREFEETHL I LIZL
By HEICHTLEUEHE, 22 INTH L WEKRY 2 Tl
drolz? S Y

GHEZEMOWEEEZMLUILITE2b0E, 2F5 L TAHRTCICH HE
INGBIFEDPOMEHRTELNE V) BHEEEZENTH ) FWTH T 2E5MLBEL 2O TH S,
FEHBVEHBE T O LIE, T HVSNIHEZZMELEPLE, Z2IMEKLE, Ex, €1
DI HICEBLTOLLPZBERLTOLLEDTHE.H AT L) FMENZ K2 728 E % W,
FEM ENX F 2R o 7oA CUBME BN EH N 2> TOKFHEH 2O TH 5, [FEITAEHR T v
P EFE L L) ICHFIZONWTOOE DO (photographs are as much as an interpretation of
the world as paintings and drawings are) | (Sontag 1977: 6-7) DO TH VY., [R-VEZEL -0 5
CERWEBIZT AT TR, BET LI L LUHEIZT S ] (Tisseron 1996 [2001] : 16) AR 2
5Thb,

XhR22

XhRE%ER
1. Peter Henry Emerson, Gathering Water Lilies, 1836
2. Robert S. Redfield, Bubbles, c. 1890
. Alfred Stieglitz, Mending Nets, 1894
. Henry Troth, In Springtime, Pennsylvania, ¢. 1900
. Harry G. Phister, Untitled, c. 1900
. Theodore Eitel, Untitled, c. 1910
. Charles J. Van Schaick?: Woman and Plant, c. 1897
. Photographer unknown, Battle of Flowers, Monaco, 1911

©O© 0 1 & O W~ W

. Henri Cartier-Bresson, Children Playing in Ruins, Seville, Spain, 1933
10. Charles Sheeler, Wheels, 1939

11. John Vachon, Michigan, North Dakota, 1940

12. Edward Weston, Church Door, Hornitos, 1940

13. Paul Strand, Door Latch, Vermont, 1944

14. Garry Winogrand, Untitled, 1963

15. Herbert List, Rescue the Flag! Rome, 1961

16. Lee Friedlander, Self Portrait, New York City, 1968
17, HEAEVEHB

18. Cindy Sherman, Untitled Film Stills, #21, 1978

19. Lee Friedlander, Self Portrait, New York City, 1965
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20. Peter Henry Emerson, Coming Home from the Marshes, 1886

21. Eugéne Atget, Corsets, boulevard de Strasbourg, 1912

22. Alfred Stieglitz, Equivalent, Lake George, ¢.1922

¢ RS
1-6 Peterson (2008).7 - 15 Szarkowski (2007).16-19 Friedlander (2005).18 Sherman (2003)
2022 & v FEiifE (@) (1990). 21 Beaumont-Maillet (ed) (1992)

Notes

1) B IS T 3. BEE LI BIO 4. BEHEDOE L2 5 BE L Tl OWNAEIL.
I (1997) I2BWTCTTICERZ B TW/Z ETHDHH, S0 [HBENZFEORM ] OFEKE
O CTHEEDVERNICHET LI EICL o TEFORVEEL L, HILWHAIRZ A2 Tk - BT 5
ZEIZL7

2) a7 -3k (Roland Barthes, 1915-1980) (Z#&1H & BEOBIROFERIZOWT, Wiz [[5
B] ZINFET, 2L TH LB [BH] OCTFICRESINTHS . B RERILE LS [§
W] %20 %) mixritgz [##] & 1 C &7 (Photography has been, and is still, tormented by
the ghost of Painting . . . ; it [Photography] has made Painting, through its copies and
contestations, into the absolute, paternal Reference, . . .) ] (Barthes 1980 [2000]: 30) & #R-XTw 5%,

3) WhbWB LAV L, W EHIC45E Lo E . RABROZL S, SR LEREW4 5
WCEEZE HET, FICSRETERO P HRMRTERAIZIRE L T A HEXTH S,

4) B AR L5 E L BIOTHR D O Z O AMRICEE R L 7V 8% [BHEoEa] L5,
ZOEEFEE L, HDLVIEEEGE PS5V AAKERB X OEER EICEEERE T S,
WO T ARZ MEOBRT, Z0FHEX &I T2 25802

5) TARY MUE—MMBTIFN - a0 M ATET 5 — - = ZXHKEOLDIZ43TH %,
SR L TR 7id, |EEF P APSCHA XD DH TV A XD DH32TH L, F7z.
%< DN AT TIXLI69, 66ICREETHI LB TE D,

6) BEIEA OBEBIAMEMES L0 ) BIRFWN LT 70 —F TEREE2m LTI > - NV b
I, [EEEHOAFEE, TNHIOEFEMZFHTE L2 WE I AIZH S . SillHENIIEEKNIC
A CTdH A (It is the misfortune . . . of language not to be able to authenticate itself. . . : language
is, by nature, fictional; . .. )] (Barthes 1980 [2000] : 85, 87) & ik-XTw 5, &MWL [EEET, F
BHEEZG LMo TWL I EEZFHTLEILIETEL WV, [HLOLIZ) Y IRV EDENTH S
EVIBEZOLDIE, EPIZENNFETHD L VIR EM—DOEATIEIN WL, KIZZD
L9 BEWE NS -7 LTh, BRIZLABIEINWSTOHIT A0S TH b,

7) Untitled Film Stills {3 D% 4 PGSR 5 X )12, Yy —~ PO VIZZ gL
T, VT4 =2 THE L2 bDTH L, BHEIZBIT S [ELELN-HC] ORI <
L AR b - NY—)l (Hipolyte Bayard, 1801-87) 2 F V). TRV E TR, FF
12V ¥ =2 VIZOVWTOmE XL AR (2003: 305-323) [FRY 7 { EALIZEL —v v T4 - vy —< V|
WREL Ve BV 7R = LA PERRIZOWTOREMIZHIN (1989 7383) [HEH &\ ) BlH—t v
TR—=bMLA bam—] BIOHIR (2009: 91-104) [4 AKY v k- XY=L OW ]| 250,

8) M7 VI HFIIR LTI a VLT ALARZEHBE LT Aol 20X REKHATOS LT
DIFTH ol W77 [EMEDOIZODOER] L LT OEFEREZNEL L) L LT/
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J72o72 L2LESLT 20 LD HEEOHFIZHEATWRIEHER L T VT I LIZo
o TNIZDTH D, 1926451213 [T 2L 7 ) ALHa] GEICT ¥ = O EA BRI LD
CEiks. 2 [b0RLTHSLDS] SOL) 47 Y 0B, BRI LR KA
Y OZEMB RN EHIFIS T 5 b DD o720 FEBHE 2B, TR O ARG L 72EH
FERANORED O KWL DZDLDNDE LRI L 2RO T o072/ A Z-FN) e 4 b (die
Neue Sachlichkeit FEMEFR) &\ ) EEDSEEZ o720 2 OEE)E T T EMEE A S 46 F - 7225,
RVPCTEHEEOFHE T TR L 720 19294123 2 b v M)V TR THE & B E (Film und
Foto)] BTIZ, /A= - NV FOFE, Y2V 7)) A MNDFER EHPRIRENTZN,
TOREXZONET iy 5 HELE Foto-Auge (I'GH - R]) ORI, 1Z0%50R7 Y 2 DEH
THHE > Twab (K21),

9) AT A4 =27 v VIdEERSLZ LIZH 5 2EHRIZOWT, “How I Came to Photograph Clouds”
EELTRD L) IZHBERTW 5D,
I wanted to photograph clouds to find out what I had learned in 40 years about photography.
Through clouds to put down my philosophy of life— to show that my photographs were not due
to subject matter—not to special trees, or faces, or interiors, to special privileges . .
(BRI Do LAV ETHEAL I L2 WO 572010, FMEEEZRY) Iohoiz. Zx@BLTAEX
2EFEEZIRADOLI L, BOOFBAEDPREDORA, NOEH., EWONH & v o 72 FEIZH RO
FREIZCD IR L T AWnwZ 2R3 e o)

The Amateur Photographer & Photography, Vol. 56, No. 1819, p. 255, 1923
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R & ®

MFETRME LS, 1 HIl% o T, KPR L RINERE TBH#EE 74 o 72 B O RAHFR 2 T
HSICEINT L7z SBROEEOERFEIROMFN 2T L CWzFAIZ L o T HAROHRGE
WZDOWTHBUR N2 72\ 2 SR SCHEIC L > TIRETH ), /2,0 SELEVIBDZDY
DIZONVWTED LY IR AL volz, FiEHUILPDL L &) LiEimt ST T 2nw/zZ Eid,
SHOBBHICLE S TID L BWHEICR>TWAE IR HAFEKLTE T,

HROT—~IEIHFO [F] OFETL, BHWENIET SN BOLORNOEE Rz L7 [4
TEREEGRES] 28N L LT, AROATESENERICED L) 2L E TR INTW0
MIZOWTEEL L) ETHEDTLA, 22T, HH - 8BHFSINEFTHEE 226, T3 g &
2. SAET82RIIH A ) E L TCWVARDPEERFE L TWASELIZIZRA L THALZ LIZRVYSZ) F L
2o BRHIDLTOMRETY, HAHEFELLEL,S [BHOEE] L LTHwTWw LA, £
LTZOFMTH LMD TH, HERITESPIEEISTENT 72 FTRELETL D,
HTWAHBRAERED L) R DD THEPEHCTH > TWAHARE W) 2L IZL Db LILER
boo MENTVBEFEMELNS. F59 Tl E%%&%EE%%@%D&&w%$&4y7j~

< POMRTHLZEZFEETLHELELIC, FOHEOEFEOHRIZETNL B IFRIZEO T
LEESNFE L7z, EEED §%¢%®¢f@u:xmﬁﬁ\%£ ﬁofw%&¢%&6w\ﬁ§
WIHEEFEORTONR N AW GEHZHSo TWAEESTHLBEETIEILZVWTL LI,

L LZDL) ZAES. BN REHEDHE S ILTA Lblfﬁﬁi IBWVTid, kEIZERDLLTWYL
WEEZWS TVRLEDOTIEARNTL L) e TNELBIZZOHEDPFOBE L ZOHIIH SN LK
LEROLNTOLC LI BRED LET, FSICF=2)V - L MVEA—H 2 - 024 (Daniel Nettle
& Suzanne Romaine) #° Vanishing Voices ([ 2 W { Si&7-H]) TER L7ZIRI 2k & & F 5
N, BEOSHEEERIFT A2 813, FNUCEF oD AL oo b ek z haed b 2 L Tldk
Wt BwEd, [Fa—s0ufl] L) HZEFEOL LT A 2 b OB AL ERT 5 H. SR
HEHT 5 Z L1 ESD (Education for Sustainable Development i il fE 7 BIE D720 D#H) DR

SHREBFT LI LY LNERA, L, JASLY—ORRE LTO [fbiiliEE] £ LTT

7%, H<CETY [H .%E‘JIETJ?J ELTREESN TS Z LD, ABITLELZ ETE RV PR
WE 9,

ALBD IR AT, Hr2 LWERL TRFEEZH LI LE Lz, ZORRSKELE TV

DIE, BRI REGHTEZFRERTE LI LI RUELE 5200 LT ¥ A, BHEEKR
FHWEERICBWTY, BHEDPEEH - MRGEETH A UERE L, EEPLBFNE2HRHL. S
2T CTd 5 2 L OFRELAEL L OEFEEIT L TRETE 2R THNITE B
o FROMIEARENEDO—IT2 DT EZFEH) TN T,

KERPS, BILLVH, ERLTLZSWE LA, LEVBLEFL ETET,

()



Fgeit 2 (5541%)
20144 3 A31H

M - FEAT ¢ EHBEREWIE mFE A
T 448-8545 RN AIG T H o A HTIAIR 1
FUR - &t a—47
T501-2517 LT =Hw 52 ) A & U°d 3

Bulletin Vol41
March, 2014
Senior High School
Affiliated to Aichi University of Education
1 Hirosawa, Igaya-cho, Kariya-city, Aichi Prefecture
448-8545 JAPAN

ISSN 0913-2155



BULLETIN OF SENIOR HIGH SCHOOL
AFFILIATED TO AICHI UNIVERSITY OF EDUCATION
Vol. 41 March, 2014

CONTENTS

ACknOWledgementS .......................................................................................... KaZUtOShi HAYASE, PriHCipal

1 “Let’'s Go On the Field with a Topographical Map”: Report of Practice to Build Map-Reading Skills
Geography, History and Civics : Hiroshi OKASHITA, Yuki TAKARADA,
Rui SAKAI, Mika TANAKA, Kenichi ODAWARA (1)

2 Practice Report of SPP "Synthesis of the Only One Molecule in the World"
Science : Satoshi ADACHI, Toru KATO, Tomohiro NAGANE (21)

3 Teaching-Materials Development about Synthesis of the Liquid Crystal by Suzuki-Miyaura Cross Coupling
Science : Satoshi ADACHI (31)

4 Integrated Fostering of the Four Skills through Reading Activities: With the Phased Process
English : Makoto YAMAGUCHI, Kenji HAYASHIBARA, Takahiro SUZUKI,
Takahiko MATSUI, Hiroko FUKUNISHI, Kazuko HIRAIWA (39)

5 The Effect of 10 Minutes Sustained Silent Reading in Senior High School to L2 Writing Skills: Progress Report
English : Takahiko MATSUI (53)

6  Teaching Practice in the Field of "Family and Family Life" in Home Economics
Home Economics : Yumiko HASHIZUME (57)

7 The Improvement of Class Environment in Cooperation between High School and University:
A New Action to Train Students to Be Efficient Teachers
Information : Hirotaka SUGIURA, Karin YAMADA, Yasushi AMOU,
Aichi University of Education, Department of Information Sciences : Tetsuro EJIMA, Takeyuki TAKAHASHI,
Taichi YASUMOTO, Hironari NOZAKI, Kyoko UMEDA, Hitomi SAITO (67)

8  Trial Practices of Photograph Education in the Period of Integrated Study:
Through Awareness about Compositional Beauty in Everyday Life
Photography Club : Makoto YAMAGUCHI (79)

Editorial Note



