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A Report on an Actual Example for a New Teaching Method for Enhancing the Creative Skill

Shoichi MIYOSHI

Abstract: This paper is to introduce an actual example for a new teaching method which was done for 4"

and 5" grade students last summer. The original program introduced by our college of technology was well

appreciated and established successfully by students.
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Curriculum Development in College English Education

Kunihiko KOBAYASHI
Abstract: This paper enunciates crucial factors required for curriculum design in college language education aiming at facilitating
practical communicative competence advocated by the Ministry of Education by identifying problems in the current language education
in college. In the college language education as the final phase, practical communicative competence relevant to the learners’
occupational situations such as in business, technology, and economy, is required. Despite the fact that the latest revision of the Course

of Study laid emphasis upon the practical aspect of communicative competence, it still remains unstressed that discourse competence

and intercultural competence which includes values and communication style disparity among cultures, should be included as well.
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THERASNTOWARVWOREETH D, 2 1 HILDKGE
BEBRETHICE -V EERI LI, EBHEOI—LT
HA [FEEHaIa=lh—a VHEN) OEROHRLL
At E - REERBUEEHOLDIRBHEEON D X
25 5 I RARE%E, ROBBHFEROERTHS D,

[ER oI — g iER) LT, BER
ORI I 2=y —2 a VEEIKIMATT 4 A3 — A4
HRAEES 2 I a=r—ay « AZANDEVEED
ERIHEEREDDNETHAH, EEBLLTOE
HHE - REHBETIE, ThENOSFICLEREGER S
Iamh—va RRADOEREBEE L, FHERD Y%
EAES] 0D [HEETHES] EWIERICAKRLTVL
REThHAHH, Trid, HH - BESESHF CEHEESIC
WATAOIAMOBER & VD RS bRROEFTLH D,
TR T LVERDTZHD LT RA B Y X2 T AR,
LR & BT R B L BNl - 5T
WEFNT T AERK, D NEHIOE PR SRR AT EE
H DRk % FTREIZ T B s RHl ~Dda:, £ L TMCH &
L CHABHE DI T 2 8 0 - e E B R RO RE
ThHb,

1. HEHBOBRSW GEErUHH - #HESHER)
1. 1 tHERyERE

(M EERKDLEE AL L TOalazr—ay
BEFNE, UTIRTEIICHERICEL, BRIUBLIRAFESE
i3, EEHBLAOHNTH S, MEEOREIZLD &,
A EEAE, TOEICEEOREITXS59. 2%, &
BFPENR20. 6%, A7 9. 8%EL2HBD8FNTO
EICIBIAEFBNEELIERLTETND, —fHlez
g, by - EHEl, TABE2RoRRER, H
S ATESIL, EESKEEE4LS 04 - WHHEEFEES
50/, AALIBMIE, BMEFERLMEC 00N RREE
7308, oT, ¥BHEEHOLE A FENED
Wb LT, HARLIBRERERKRENLERLT
WAHEEIIEDLY XRVERSND,

(2) REW JEEMREME FBEPREIELT L) (12
RKOBHTEH (FAERFL LRI, EHR 2K L~ (1
01%), 2/ L~L (14), TOEIC 45 0ms (28),
5004 (28), 5604 (4%), 6004 (18D
Lo TV A,

1. 2 HEEEELTOXRE

WIZIBITFAFE LD, RO ZENHAETE 5, TOEFL A
RADEHEEBNO TS 0 1 8L EB->TETND,
FE2 1 HER 8L E THLAFKHTHY, TILTA
A HRIT T IH=REZ B ED, T RIZIEE
oA, ®E+ 348, PEF6 1RBHD, AL,
HE - A RIEET ) — FOZBRE RREND,

4 | TOEFL 35 | % (H
R17AAD
7-9)

AR 58 34 0. 33A

£ E 5624 0. 56 A

% EH 5354 13. 5A

a B 5104 14. 9A

A & 5014 8. 2A

(%1 TZEEHE] 585 p.42, 2000 KIEHE)
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1. 3 HEOBE_NAHFER

Fe 1 HARDHEESRKS) (2000F1H18H
FEERER, BEHE 3 ARIELERSE) TBWT, XK
OFE“NRABELIZETIREVROLIICRINTIND,
[Ta—rfbic k0, HREZEFICETECAFL, MR
L, BEZHRICKRATED HER~T 7 ERAT 28]
R EMEFEBCEX I8N A TORTFIUTRL AR,
BARZEFS LI Za—r - UTFF5o—] (EEEHEREN)
EHIZDOTTWDENEIDREARANOFIREERD S, R
ANZRBETIZ, BANEGENRERKEELZENZRED L
Vo s BERMEEBERENLETH D, TOAID, HIA
K72 ¥ ORI OTITHOR — A= U E A FIRmET
BT 22 L 28T D, REICIIRELHE _LME
b2 Bi5TH, EBROERELHBETD, £73, XKE
EEOCERFELTIEDIZEHERLL ERITAER LR
AN
K, BARASBIZZEZETRENEDITHLENRHD
ONEVIHERLDHD, LOI—FHT, FLALDEE, &
SEITETORERFNTERE, LIS —EDREDL
NIBREONIZREFEEEZITDREILE VI ERN
HBELEBEETETHAD,

1.4 FFEJHRETE (PERHR - XHRFEE)
1. 4.1 KETOME
PRI OFFEREEEREA TR 1 4FE IV ES

EfL TS, FRTEELHBL, WERFHRELTH

Hdde, ROEELADHERTE DS,

(DEEERBAZRMY AN I a=r—a JEHOME

it

CABRED NG L AEHL T THRIN DD [EHA = I
2=l —va REN) TR TEEY) 28R 0LTH
HTEEFHARLEHAL TWVD,

- receptive skills 7*5 productive skills ~DHE sfl

CARREICOWTIE TELE, BEFOEMEZERT D
TERU THMEL LD LT AEBNLEE) OFMNHE
ETHh, T TERES] FERIRTHRY, (CFR
T & RE)

QEBMHOFERORWECL 2BEIEFOHHERK
(Brumfit ¢ inverted pyramid T#& % spiral ladder
FR IRIENIEE O RRENE S RIR), KERERRE A~
DR IR

Q) EHEMH (LEFEHEB LER OB BAELEED
BHIER QM) & ERETRLAmERE LTHRY, X
ERERLER»S R OEREE R L~DERE T,
T, Grammar Translation Method [IZERIZEHEE I
122 2l %,

@) #HHE, EBEOSHEFRAOBEmER Y, ALHRLO%:
BT DEMBEH D,

(6)BEFEHRICE S EEBHECEA, MEAFEEOR

£
(6) BT E R TIIMER B 1270 » 12 T5838 ) O 0T,

FFEL LE 3 OL, (BT 3R+ 1 8RR £

AL, TRIREE ] RO TREMZRTE ] ORFBNTESF

KOEFIELTHREIN S,

B OFFEREEEIC BN TY, BENSEEE6 0
ORIz, HBEETS [EBMzI 2=/ —3 3 U
b MR < 34 @R T D, FEERC, BEEE
rtofBEFELA—F LTI a=r—ar] T (A
BXOEE) BETL, WOTEEIL - DEWVSMENMNT
oA —I 0« 23 2a=4%—3 3 . (listening,
speaking) DEEM BTSN, X HiZ, ELBE5 AFHOD
HITIZFES T, BFFEL LRETIEMAFI, HIoK
B EBOFEIRA T ER6 ~5BANSTFM T 4 FE
VIRRIZ S ~ 4 B ARHEL THEDNRR-ETHA D,

1.4.2 QEDFH
(DBAE T Z &) T34 o) o IEEMaIa=
—ia RNl OREBEEE D BHTUCER SN,
Q) FHEOBERUNE, BEEFFEINSIT T, 3%
FF ELOHTREINT,
(BNE (4 HREHE) D)
OWE - EEFEY (B L) TET o) iy, B,
A hx—vay, REOYE~DEEINTINT,
ORE FET &) T, (Oh&EEE 2HVWDIFEOT
FKELTEMRLS L2352 &,
BN%, communication strategy 12 & BE50 BARAR ML
L, discourse competence 0 coherence #&EZ-&
EOMFICER LTS,
OWNE e &) T, XFFBOMBIINTMAT
scanning <2 skimming (2 K ARNBIEEBEHE A v -V
WA L T OB RIS ETEEND X HITR T,
@A TELZ L] TE, ATREDZENL [BHD
EZRRHOEMFIZELIGETEDLLIICT D]
EWVWHXFICLD TEBHaIa=r—a VD)
DORNENTENT, EREEFERE L THRDRV,
WHNE - EFEHOIRY P TIH,
QHERBRZEY AN 2=y —Ta VIEBERO

HR,

QEEGERSE, SEMECEAND, RENEFIEZH
o

- ERMAGE - BE, BORN, B 'up, BXR
M,

- SR BT, 5T, BRI D, METD,
EMT 5, KETDH, WRTHE,
ZHHiE, WA Wilkins(1973) @ Notional Syllabuses
IZE S = J A Van Ek & L.G. Alexander (1975) @
Threshold Level English @A 5 = U —%H0 Ah7:
EBHATHD,



REEBEN ) ¥ 27 LB - RBEREOBRR L hEL— 11

(5) EFEM B}

OFF [FELEOBEBIZLIDIETEL) NHFEINT,
@3F TTOOCOEBEET) b T900EBRESE
TR, UMEFEN 5 0 75E0 5 1 0 0FBICED T 5,
THUCK OV BEROBBENELIZESADN, 1ZLAY
DEE, REHREOBRICHAMEMMN S LIHET Th
59,

@LER

+ Stask/tell+0+to do —S+tell/want+0+to do :

ask 23HIBR X 4L want IR E T,

cto NEFOD 3 AEEHATET, Mto REHDH HLERK
72 b D) ITEHE,

- S+V+ what .., S+V+0+ how/what to do, BEGR{XA&FD
FIRRAE (&, BRIBOR) 120 TS, RO
i EDBZ L Eigol,
OOEEEICEL T, THESCHEORRIZ SRl &
ROBOWEIERE] L0 ) ZEBFEINT,

(6) FEEF B DOIERK & WA DOBHR W
EEEEOMEE LT, KBS UTIRERR) %
BHWTHEETAZ b TES, (FE)

@ FEEEE, [BEOIBMRENEICER, KLEIC
INUTHERTE B L9952 L) (FE)

@ HEBBROERIZa L Ea—2— ERBEEXY b
— 7 BRI,

@ FEWREOTRELT, XFU—7, SA—TT—7
AEERY AND L OHREINT:,

® BEMOBIRICYT--T, EBHaIa=r—T3
v TEBOEECFEREESCSEOH X I+
B B EnT,

1. 4.3 FE R EEFOLEE
(1) 384

#2 FHRBEERIZBT DEEEEK

BETERE | FHER GR REATHE | EEFER GE
1951 4 1,200~2, 100 1951 & 2, 100~4, 000
1958 ¢ 1,100~1,300 | 1960 £ 1, 500/3, 600
1969 4 950~1,100 || 1970 4 1, 200~1, 500/

2, 400~3, 600
1977 4 900~1,050 | 1978 4F 1, 400~1, 900
1989 4 1,000 | 1989 £ 1,900
1998 £ 900 | 1999 & 1,800

ZORMNOMABREOBMZBOERAHETH D,

(D fBENE OO - UEEH) REROKE
1958 EE L AEIOFIEEFEFLE LT, HRERLTWVD
FREWNETDHERDOI IR B,

&t
DOS+V+ (ID) +how /if /what / when/where /whether
/which/ who— clause
@S+V+O+EL/E 4y 3 /i & 43§ /Bare infinitive (to 72 LA
EF)
@S+ think + it + (for sb) +to do
@S+ —f%BhF + BREDH
< WIEHIE
O#EEZTH
QBEsE T AT
@ BafRENE
@y
ORE I
E~T, 195 8HEEROIEEERIZBOTL, [3HEE)
DEAFHITPERORB TIRTRE L Vo) Z &
WD, DFED, ZOLURDEROFH TH oL ARA
i, HIERTHARY) BN LNBEORBEHET L= T
T2 kil B,

1.4.4 &5

AEOFBVIGEEFOEAORER L LTTFRENDDIT
AL BEEROAZFRBNEN ZOBETIZFE> TE
ELRWIRD, SR LOOBENSKBLEBENDSZET
b5, BEARAELPOICHBERAVSLAIE D ZIEEE
NDTHHIN, TNEHETIXFEEL TOREN
RE END, 2E0s, HARKRLED T, FEHED
P, XFICED LD THENLTHD, LLAEND,
BT DFRAES OFEAE HECE U Tid, skimming < scanning,
discourse # i} 5 HEHA EHFRVBEATWAD Z EXFEZ 5,
hid, [RBREEFRAERE] 2R THHALNTH D,

DR=U 7B LTI, AFRBRTEAIN TS 28,
BREOTILHEBEEAIND ZEBRFHINDD, B Z
DR NIHBEEMOCD A HTRETHA I,

AE—F B LT, SAEAKEREERF ALT) OfF
Ricky, BEBRERED2 I 2 =5 —1 3V HRHEEY
BEODEREIHIEBRETEINDI LOD, B 3RHMOKE
DOFEDSNC, BIRBB L L TEBLBET O AE/REED
TRNEEEDFENEIEKT L ENTFRIND,

72, BEFBRANETDHEEOIENL, EME
WEBEOBRINDIERE LT, IHE TOXEEEIC
FXEEZEETIEFHAATHD, o T, PEROBEN
B, mEBACHRALL S L9280, BEFRANTFH
HDINEENENOEEMH CUEFIE) OFHFHROHE
ADEEIZ, BROFEEZEWCIRESTILARSH DL THA I,

BUT, HEEBEBHBEDHEMN, Listening & Speaking F.0»
O IEEHaIz=r—var] TEMTHDRY, &
HM B FEFORBSIEER L L LT, FEILL
FRAL-SCHE L2 BE (B2 38R - REFEORER
RO S LIS, TN E CEHERCEL TV o
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ZE8R” letme see.” EESTHHEKLTLEY BAANKE
BAETDHZ LIEEDR, ENCEFEBEEEFIIACKRR
DOPRIEE BT L T 508, FERBNE 3EHoOHR
THEZERTED LFBEEZ LN, £ L TORME
LOBEMSBEODOME & LRSS CEEREES,
REBENDOHD T LB TF—a VEARKBHICBT 53
BAOL, FEREERORSER - RELVSVOEEHE
DBEICEL EHEEBRNTHAH), Ko T, HEDEKRK
BIZX LT, H¥EROSRIOEBEFERTIZ, K bix=
Ra=f—rasBRTH-TH, RER, HIEENLD
BERE, RE~NE—BLEACOBRTOH Y F2T5 5
KETRITNE, DHERELRVNI LI, BRERBRLEK
BRLIEIRGICHEETEIETTHS.
FEEBEEOWITIC L 58 3EHDLES T T, BRAD
KEH RYOBEKRTOEEN I Ia=r—a UEEN)
B\ b3 aR, KEOCFTIME TR, Lid, £
EIE A OFMA M AEORAR L RVWEE, BN
XHEFA A PEARICEA LT UD Z LICReET AN ES
BN,

2. WEXR
2. 1 {AEEELXEHEOFR

THBFILEEOMBEOLEITIT AL, RFEDH LV MlE
DEIEZH D, | LZT AV HIOEEETT T I~T 4 R
DRKBRETLHDV 3y FTa—ADEHETHD, T/
TIUADBIEE]. ] Y=, [FELICRBEEH
RBHNETEHN, BE~DRAELEZNEEY 5, &b
EoTW5,

FRbOERE, EBREOE®T, REROBHESELSICHE
IEBRESCEBEROELL, MEBOSKLAL, #E
BEOEROPTENLICEEIIIHETE D ABEDOFK
LV RO D B EREFICHBEREOLEENUIEN T
W3, TOHEEFXREOREIZDH S EME - ALEHOER L A
EM - HOEROCEROEEHITREBINTALL, FiZ
4 H T, ﬁwxwfawﬁiﬁ a5 ERMOLEED LS
ZBWnT NZBIMFAEINTETND

Lmbaﬁwiﬁﬁﬁmﬁﬁktf FEEEMBEE
D—HHERIZEXNBILN, FEHFICZHEEEES
BODHEHERAEINTVD I EEITEDRY, HERFEDE

BEREBRIIZOLSREAOEBEOSHINEEEE Y,

T A Y OB EMHIBTCE SOV BEMEEEE (BEYN
BAFHE) (XL CEBM MM S IFFATHHEIL T D

BEMICERE, TAUVIOTELEBSTHRELRZLET
BATEOZ LICHEBET DHMELZFEOD, BADT LY
TEZ OB ET RS> TR - TEMIZRO A M2 R
STW5, ZhiE, FiCH#ic LTHE UEEET—HY
I—HRICEELE D LT AEYUME B AROHEHFTERL
TEREZAICEETS, ZNb0ORBITEERMFYEE
RAEM - MAMEEEFELIBEEL, ¥EEOTENS MM

PR AHERNH B,
i%ﬂ%éhéﬁﬁﬁﬁfi““%m%m BRK - BEE
E%ﬁimaicﬁo
H$@&%%ﬁ%®b@#fm5muﬂtﬂéjT@&@
HALERRHE S OAEEE - TOMEBLELT S
M - EEEOEEESAENICITREL THRVOTH
Do T, HEEED, HII ELETHEEND
BEMER - ERMOBBE IV TERKEXR O Eh
L, ZTNEREEOBMICEADLSEXRRHBATH S,

2. 2 BBMIHRLEEERALINTFITV—

REOBHMLEYETH, FEEDOR T T V—ICHED
ESaBEVTWED, FEEREAMIIZATNLEELT
DRBRDFENRI—LEAEEAELTVDE LI ONE
DERTH D, E-7C, BEELETHEEHFOGEM T %
M3EREZ LB TRIFNERLR N, 2EVEFHEOM
B ORI T A2 L ThD, FlxiE, EY(realia) D
B’RTHD D, TOFEFHFORERL VL DORRE LR
FTDEVLTFERSH D, KRIZ, Hx OFEEEORMEIC
IEUREREOR ) —0 g U EBREL, FEEOER
PE RIS UCERS Y, BEHRITEOFERELZEY
THENWIEBRERESOZLLTH D, FEERHIHIMUEEE
DHEIT T & 815 v ) 2EE DD, [HE)
BN, ZEREIHERSNT-RNBEZZHNCZITANRD
DOTEHRL, EXRRMICERANEXHMHE4AIE LR UE
BLTWDTHD, TOEBEZZRFEHFICE > THM
DERDLEEPLREBETI R ARDER TOBMENERIZ
RVAIEMRLEEMEMET S Z L L ERICTERA SN T
WD,

H=TDET 4N~ 3 VB T IR 3
DODEREZHETTND, B2, BEIAETHDHZ &,
FEICRKE (BCEAE - B PR mETWDHIE, &
ZICTHEIZRD D ER, RV FR S THnB I L,

EFL (English as a Foreign Language) &V 9 S ZRERE D
PO (BATLELZY) TARDOEE] EWVWHIRAF—7
2o MROEFE] LI XX —v~OBITERESES
TeOHFHFLEF-EIBRT T AREERETH D, FHiE
DENABLEOIIICENGEZ NN TT 4 ~—
arky, BENREEBEONNLEFTLERIET D
ZEWED, FREOAX—<EZIEITEIHEDIFVEET
A5, W-T, BRERIEITIKRFL-NWLTOE _NHEE
tTH D, AF—=<IZ DT Vygotsky 1X, KD K iz~
T, [FHOBRGEIL, BEHED= i a=—a
ZHRLTE I AXF— <R LD RKERFE2 AT —<IIRES
w5, FOBEBETE, Fided, EH5LTEVI EME
BRECEST T, TOEXEEVIZLL I Z LI &R
R DR CTFHOMRNIEN Y, BB HET D,



WEBEN ) 2T ARR-RBEEORK L LES - 13

3. EBMaI = —Ya VBEBABTRET IV

3. 1 HAEE (EE EFOEN
AEEHBEOBIL, 2o0IKBlE&N5, F1i2, EE

REFEOERBHEEBE L, EBRELEL, BRI
WTEEBIITEIT 7200 [EEHaIa=r— a3
) OBFRTHD, F21g, AEEFELBLT &X
{bOHEEZDOBEBIZE D 7 a0 — LR Lt AR S
OFE, HEFLOWRELHEREN L ETHOFR, RV
EREREHDERERDZ EIZhH B,

3. 2 $#E (Communicative Approach, Task—based
Approach, Learner Strategies)
TERMaIa=s—ia 6N OFRIZOVWTIE,

1983) ® 4 B #
(grammatical, discourse, sociolinguistic, strategic)
L R ik $8 7 (intercultural competence,
1995) A ZANZER T A/~ IZ, Communicative Approach,
2WEOFEmMICES LY T/ Humanistic Approach, %
BEDOEKREFBIEDT-H D Natural Approach (Krashen
& Terrell, 1983) &% A& L 7= Eclectic Method IZ & Y, %
BEIXEROBREMRE ST (Task-BasedApproach, Nunan
1990) % &R T 5,

BEMREAEEABRRICBVWTEERZ &L,
motivation theory (12 intrinsic motivation)iZZE-J\
BT~ OREFL, FREANITV—4BETD
TEICEY, REFBEEGOFEG Y — v LHERMEIIET
TRERRERND L I SEORRERELTHI LT
HD, BIAE, FRIVEL V) REICHBNT, listening
& reading fFHMOERIRE A FIT5,) £/, BEO LR
E VL, teacher control VWL DN HLFH WL D FE T
Littlewood (1981) » 4 B B
quasi-communicative, functional communication, social
interaction activities) #7= &5, BERDaAI 2=/ —
arviABRE VI AT, BROLY LY (negotiation
of meaning) % & %, receptive D& 7253 productive
skills BEROT= D OBEELHARAL Z L BFETH D, £
7, communication strategy DISBOEEMIY, EFEOB
RELBBEHEVWI AT, BOHDOBEBFEEOERDVED
ThH D,

HAL, MHOLOIZES T, FAEORKELLHFHR
IS CTHERRT 5, BB CR°C NNEOE, BE, #
FHECHEREES, EROY (realia) ZHLIZHY, A
UEF—Ry ML DIERINEND email KM, V-chat (T
IBVTAEAL LD a=r—va VELRECEAT
%, (Communicative Approach MDIFEFFTEIRIZHOVTIT,
%5 Aspects of Communicative Task Design” REEH
F#E&EH %3 5%, " Communicative Task Design in the
Japanese EFL Context” In The School House. Vol.9

JALT(2001) % (248# L 7-.)

communicative competence (Canale,

Kobayashi

(structural,

3. 3 REMRFEEOER
PR RBEMEFEA L LT, el s MEERN

HB, FAEDEENFERELQET H7-0, FEOHK -

LR UL T—vRENE DR THD, LLENDOR

BoT, e, BE, RE, BUEOFENSHOBEL

THBTATHAIRRERELET—<&REL EHEI

2 2HEN) OBFRICIHEBLRBSTHD, UTIIED

MWDEA TETRT,

O EHBECHIRBERBEL 7 —~ (MIRERL & B
#if, v hora— 8, AEERRES 1, B,
M, TLvE, A —xy MELRALUCERGEE
I8, discussion X debate IFENZE L CTHCOEELX
& ¥ essay writing R° presentation CTEfE9 HIREL

ORFHBEL T —<IZ, 3~4%%1BELTT VI —
FeMEmVICLDTHMAEIES), FhEeb iz L
mBARIES), TOPRIEFE), fit~DBHEROED A
HEVNol=rIalb—a VIEE,

QX BIIHBITEERNETE LTI, TA—TTED
BkBIOE b LT —< WBlxE, FAM4=y PHIE 7
7vial, REFIERE UYa o AREE) ARE
S, TRETE - UB—F—  BRBIEESELT
WEBMELTHEEL T DD AT 4 TIEBE,

@RERM - KT T4 T 2T —~ (BRHOERERE, &

L DEEFNE BERERES) I, JA—T7 T 8ICE
W, UNESCO, & UMEEIRMHER &odiifs L, RREFHAZ ITIZ, -
foster parent #IE, BIBFENERZ T 4 THEBOR
B ERTE—ALDOFR L=V RERL, &t
FUCHAE L T THEL,

Natural input theory 2k ¥, SERERLED TETE

EAELCEMINDG, (REMREEOEEFEOEM

BB LTI, MR E B AESE MBI [Team Teaching

in the Communicative Classroom] KEfEEIE (1998) (Z

wmE L)

4 FTOMDOER
FOMDHEDT-HOREE LT, ROLOBHITH
nb,

4. 1 RMIREEE

FERIEEEEIZL D L [RANREEORRE) oF
T, WEHE IR TEBEMEET] 0o-REeLTUT
ph3, TRANDFED B1EH, IR 1ERE
DF LD} T 4 EEEEOBB TP FERTIHE
DEEEELFBD ALT 2B TUIThbh a3 THA 5, W
Aix, TERERH LELTEEOY —L, K AEAD
E OB, 8 ik A ROGRIITEOCOBNEBITON S,
B THTEERAORBIFRELIDTICKR D D AR
BhH, Xk, REHEEEOWD/NERIT (HBE B1b
BEPHTEVWOILB TRELAORERZHTE REN
52605728, T —BO/NERIEZTELETHIED
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EAXOND, TR FAFEROF v v TBRERT DT
LIRS THA D,

EBE, R TTIT TERE OF¥ERRMN, 1 3%E 272
Wef], 24 280 MR, 334 235 WFMH], 4 %4 235 B
M, 5754 180 F§fH], 6 %4 176 FeH & F#HEZIBH T &
IR L, 6 FETIIAZRIIEER6 0B L 722
KIpBHEWHIBREXER LSS, BEZ2BEZEOS
SERE N RIS U CHAEEBEOERGEN TN 2RO DB
TOHEREICEN 2R U 2EMFRITD <A,

4. 2 BEKYE

AEFEZDENCFETIE, CEERMEEER»O
LEETHDEWRD, - T, HFEREND accuracy &
fluency & W I8 AN, accuracy D= D IEHF O
RlEFEs & B, TN EEIZ fluency 2Em®OBHO 2 3
2= —a SIEBNORH BTERISTERE ) DTEML 2K
%) ROHETIULEEZVWERDNE, 201,
accuracy #mH D HEE LTI, FIZHEBEORNSH D Z
LREIETHLRY, TOMBEEOLWHEIC OV TOELA
HROBY Th D,

OERTRN O ZHE, N, FEXEL~ EHIE, A
THRbDONOEBRD L D)

QHEANDESE . ala=r—3ar . AFALL« B
BE

QEETEENOOBHA Janglish FEERAEEFRICEE

@XARICHE S B AR L & EFBITHEIEK LD ZEZRDORM

(G - BBE - AXNVFHRY

®F 4 A =2 — AH S (cohesion, coherence device,
paragraph structure)

OFHEBROFR (v Pa—¥F— A F—Fy Ml &
HIEHIEE - BEFEEES))

ORFBHEBEFERCALTOEH

4. 3feEkiioE
SEIOEEEEGE T, FENEOFERLHEL, #
BHBOMBOIREZR > T\ 5, ZIUTEEHATORIN
ORMOIERERTHE, RFOEFOH I F2F 45, ¥
TR, BMERE VI ABEBOREL LRBEND, F
7o, HEEORBIREIKETDHILHEDRY, o
T, FEE, BEFKEOZICRYFHENLT DL, H
BEA~OEREENPETETHRIND B TREND,
ZOMOBELE LT, ROLOVBETLND,

O#ffioBEER L (EEMNaIa=r—Ta VD - B
EDONT T £—)

Q@#E#AL » Faculty Development (FD)

QEMERFEFE T — X - I HBHIESER

@FKALFEHERMOBRR OnEIC L 2853 - 7 4—75] -

b NBEEER, BRENIEE)
OALTEANLEF L ZEFEL
OB FHEOITE (FEH BB TEA)

4. 4 FHEFEORE
(WEBMaAIa=r—Ta VEDOFM

receptive skills 721} CT72 < productive skills DFF{M
DIZHIZ, HEMIRA 5 Ea— B TED TOF 5
EORENRRDLEND,
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Systematic Evaluation of Cultural Competence

Kunihiko KOBAYASHI

Abstract: This paper attempts to stipulate a theoretical principle for evaluating the nonnative

speakers’

cultural competence upon the basis of previous analyses of communicative competence.

The major portion is devoted to elaboration of the nature of the cultural competence with further

pedagogical insight into the intersection of socio-linguistics and cultural anthropology.
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Observations on Inhibiting Factors in L2 Reading Comprehension

Hiroyuki I1JI1MA

Abstract: This paper reviews the results of previous studies to shed lights on factors that prevent L2 readers from

comprehending expository texts.

level skills prevent them from utilizing their higher level comprehension skills.
From these results, the conclusion can be drawn that the primary cause of

also play important roles in reading comprehension.

The results of previous experimental studies suggest that L2 learners’ difficulties in lower

The results also suggest that affective factors

comprehension failure in L2 is the lack of decoding skills, but at the same time, language instructors’ concern for expanding
readers’ decoding skills should not be at the expense of motivation to read, which is so crucial in EFL reading instruction.
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Developing Autonomous English Language Learners by Making Use of Computers

Yasuhiro OKUYAMA

Abstract:  The purpose of this study is to show the possibility of making use of computers for developing autonomous English

language learners. First, the characteristics of autonomous learners are considered. Second, the merits and the shortcomings of

computer-assisted language learning (CALL) are discussed. Third, an example of computer software for CALL is examined. Finally, 1

would like to explain the significance of using CALL for developing autonomous English language learners in everyday classes.
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Influence on Surface Earthquake fault processes
by the difference in correlation function types of Young’s modulus

Hidenori NAKAGAWA

Abstract In order to provide quantitative estimate of hazards due to surface earthquake fault, the
author have developed a numerical simulator based on the Non-Linear Spectral Stochastic Finite Element

Method (NL-SSFEM) which was developed by Maciej & Hori in 1999.

In the previous research, the

particular type of probability function was used, which has analytic solutions for its correlation function
as an eigen value ploblem. In the first part of this paper, the out line of SSFEM, which can be applicable
to some problems including some probabilistic parameters, is explained. In the second part, analysis using
the numerical solution is performed to more general probability distributions, and the influence by the
difference of probability distributions is considered on the Surface Earthquake fault process.
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EEREHH D130 BEDICONERNANS & UELINDZERHREE JCOHKE. TD3)

TRES

Gamma dose rates in the vicinity of JCO Tokai plant about 130 days following the criticality accident (JCO Report Part 3)

Takao MATSUZAWA

Abstract:  Measurements were taken of the gamma dose rates in the vicinity of JOO Tokai plant following the criticality accident. The govemment
and local govemment had announced  that environmental  radioactivity of JCO Tokai plant was at safe levels. However, the JCO Tokai plant was
under close security by officials, so we, common citizens have no access to verify the safety of the place for ourselves. 1 served as a member of the
research group, studying the criticality accident, organized by Monbusho, Ministry of Education. With a GM survey meter{1] and two types of
survey meters, HAKARUKUN, the author measured all the monitoring points of the JCO Tokai plant, and checked them against JCO's data. All the
data proved to show background level only. And all the data among different kinds of survey meters comesponded to a reasonable level of satisfaction.
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Fundamental research of thermo-physical properties measurement of the general heat conductive materials

by using the multi-points transient temperature measuring method

Eiji NEMOTO

53

Abstract: We are proposing a new measuring method for the thermo-physical properties (thermal conductivity, thermal

diffusivity and heat capacity) of materials by using the multi-points transient temperature measuring method. The

measuring principle is based on the approximation method of the transient heat conduction equations. In general, the

heat conduction equations can be approximate the differential terms about time and coordinates using the approximation

formula of the Taylor expansions. This measuring method can simultaneously determine the thermo-physical properties

of the general and new heat conducting materials.

1. ¥

il

BN R M E OBGERRIE (Mg, BULEK
ROBLUOHBRRE) 2RETHZ Lid. BRIFED
SEICBW T, M TEE R EBEAONRORE
[1-51CTH Y, BEWEOMET —F BT 57—#
N—ZEHEM, BERTHZEIAHBOBARDTER
iCE-oT, BRLEERFETH D, T T, Bptt
REECZOWTHRT 2 &, RO K DIT8D, M
OBMRIE &3, BER ST RRTEMENZ
WTEANDBENRE THIEE., FEEEE, =
R EREHORR CEERBEICRE TE 5 EME,
DR REEEHITH L THD, L Lhs,
IS0t EERETAET S Z LI, DT
AL BENZNZ ERRCALNTND,

AR TIE, ZNHOBMNEERIEST D —HiEL
LT, SRR E I & BB 2 IR SR R T R
B L-0T, ZOREEORS., REZERE, #
ARTHLDOTH D,

2. BEERB I UCREBRONERSR

— Rz, ERIC BT D BMREH RIS, 7— U =i
I AaEEHFRAE BT EHIZZOMMEERR

ERBTED, LoT, AEUEROFBRRIZL)
EHNCRIA L. AR OBMEEE, 1 X OBBLK
Fh B CRIETE DREH O E BIET
A AP

A BREMBEOTIC, K TOPMLEREZ(E

DHTZENTELLDELL S, 2O, OB
FERCIT RO T7—) = O—~RIGECHIME S
BRICESS HFBREANRIT A L2 b,

oT a( 6TJ
cp—=—| A—
o ox\ ox

U, A BMEEE, T iR, t R c o
B o BE, x  —KRTEETH D,

Z I CVBERE BIE T R &Mk oI kouE
FrETNERETE DHEE L ORMRERNITET
BRI ERAROEN D RN TE LD . ZNH
OBORMS HRAE RO X 5 2740 TiE
BTEBZLITRD,

wiz, ZOESEPXORENFZTT,

.. -T,
OF _lum =l @
ot At



54 KT HESSEFAMERR (53959)

?_]; Tij+l _Tij—l

o v 3)
% ey, Atj B, @
or _FM, At .
e 2A1
ar _ 17, £187, ,,, #9T, ., £ 27, .
o 6A!

........................ (6)
or _ Tiia —8];,_]"1 +87, gt =71, 2
El 61

........................ 7
or 3T, —10T, +18T, -6l ,+7, .,
ot 6A!

........................ )

FARIZ, —IRITERE D "Ry & LT, IRO5 UL

KEeEXDLZENTED,
T Ty =04 Ty o
Ox (Ax)
o°r =~ T'J 2]1”1] T’iz’j .................. (10)
ox’? (Ax)’
aZT - 2T:J 5Tz+1/ +4T1121 Tii3,j
= (Ay
..................... (11)
T -1, +16l,, =30 +161,,, -T,,,
at 1(Ax)*
i (12)
o'r I, ;=201 +6T,, ,+41,,, -1,
a’ 1(Ax)’
........................ (13)
orr 107, —15T, 4T, +14T,, -1, +T,,,
a l:z(Ax)2
PRSP (14)
62T - 7Ti,j 8Tiﬂ i T:ﬂj
ox’ (Ax)’
....................... (15)

T - _85T -1087,, J 277:+z; +47:+3,
&' 12axf
........................ (16)
o’T _—415[ =576, —216I,, +641,, -9,
- 12(Axy
........................ (17)

O ORERICEET D —IROEMEEA B LW
BEREZBEY D “IROESEUE D & ()
D—RILHEFECEHTRADEUTELDOT, 2
NoORAZ, R L CHAGDOE, Mg L2
K& LTHORE, BVERTH 28R, L
FELHEBREB L THRNICRET D LN TE
5o

3. B EBHERDOEREIE

3.1 BJMEEEROMER

BEBIE D72 D OBMRE FH R 25
ORERRIT, BEMIZEL T, XK@ HE@)%, F
TeBEFRIZB4 5 kN E LT, O H07)
FHABDLETHNWSZ LI L > T BB E « D
HEREHK CTE D, Z 2T, BILHCE c 1%, kKX

TEESNDLDET D,
A
K = ——  srereciesicisiiiiisaiiiniisaes (18)
cp
Ko T LR ERICEME CTRE s AR

a‘zﬁ'}nzﬁmﬁ'/uzrﬁl%o)% SETRDDE KDL D
2725,

1) MERT GEQLO)

=(Ax)2 L =Ty

............... (19)
At T, -2T, +T,,
Q) BEFR2 (XB)EOY)
(AX)2 Tijﬂ -Tij"l ............... (20)
2At T, =21, + T,



% R RERIC LD — MRS E O BUESIREIRIZ B D AR 55

(3) MEHR3 EKEEA

2 T ..=T .
- (AX) ij+1 i.j-1 (21)
2At 2Ti,j - 5Tiil,j + 4TiiZj - T;i3,j
4) HIER 4 K@)y
= 6(AX)2 Ti,j+1 _Tx,j—l
At =T, +16T,, 30T, +167,, ~T.,,
........................ (22)
G WERS GUEQa3)y
= 2(Ax)2 7: 2 8]:,,'«1 + 87:, il 7: j+2
Ar 1 17;—1,,‘ - 20]:',1 + 67;+1, J + 47;+2, i T;+3, J
........................ (23)

32 BMZEEROMER
BUREERIZOWT S ARICAEREZHEET D Z
ENTESD, ZTOMBBEIZOWTHHAT D,
— Rz, BRIV TR, 7— U OB

PRSI+ B, T 2Ty q B A As i B AL
B 72 ) OB R B R R R,

b7 Ic, BURHEIT, AR RBIRA ChH D 7 —
Y OEHLL DR BB, E ORI S EEFO
LB THD,
() MER 1 (XQ4)EE)

/1 - ____iq,é_x___ ............... (25)
Ti—l,j - Ti+1,j
) BEZR2 RQEHEG)
_ 29Ax 26)
x T,.ﬂJ + 4T,.ﬂJ. F 3T,.J.
3) RER3 (K24 E(6)
6
A= — qéx --(27)
F1 lT,.J. + 18T,.i,’j F 9T,.ﬁ’j * 27’,,_,3’1.
@ RMEH3 GEEHyL@)
_ 6gAx
- 3Ti-1,j - IOTU + 18Ti+1,j - 6Ti+2,j + Ti+3,j
..................... (28)

4. % B

ARFGTIE, S AR IR & 5 AR EME S
B OBGERREE D RREIITA L LT, BMENE,
R OB HCE ORI, 3o & OBIEUERER O
FiEERRLE, 2o ORIERBEIZ, LmPETH
Bk, BEE, B Y S T v 2 A BBy
HRRET 2D R EERAMES ETHS -
L e EE L EANR S OEBRIFE L LTH%
LCEEHDTHY ., ROBREBLLDOTHD,
() ZARERTEC L BRERTH B IMEHE,
B L UBMILEBCE O B E R E IR R LT,
@) ABEEIT LT, BERE MET & R
WE O, SRR A E S R L
R R DI R B % R E
BT LT, AR, B X OB ST
BETRHETEDLZ L2HLMCLE,
() BIERBIOBEN—EOMER THE, ALK
R BIOBREROBEENc=21, (0 " k) .
FHNTHRAE RS 2 LN TE B,

BEW

(1] 75t “EfEi=BE”, (1986), & H & pp.1-85.

[2] G.D.Smith: “Numerical Solution of Partial
Differential Equations (Third edition)”, (1984) ,
pp.1-136.

(3] iR, MABE, —EEH. PIREHERE LR
T2, (1991), pp.44-48.

(4] BEHE. HiLThik, migR, REE. FR=
Bl “BBRIFOERE”, Vol3, (1976), B K,
pp.111-209.

(5] Eiji NEMOTO, Hiroshi HARIGAE and Takesi
NEMOTO:  “Spontaneous  High  Precision

Measurement of Thermal Conductivity, Thermal

Diffusivity and Specific Heat of Solids Using

»

3-Points Temperature Measuring Method
No.020-3, BIHTH KRB MR IUE,
(2003), pp.179-180.






Bt /R OERL - RIS B9 % ZERERFSE

BMMb7/ WFDER - BREITBT 5 ERHRE

KIARY MR TEN  mESCR, KRR, HAR

The developmental research for the generation

and the deposition of oxidized nano particles

57

Fumitake KATO, Katsuya FUJISAKU and Isao SHIMIZU

Abstract:

The developmental research for generating oxidized nano-particles and depositing thin film made of

nano-particles has been carried out. In this research, generation of oxidized nano-particle by using a laser ablation

under atmosphere pressure has been attempted. The nano-particles and the thin film structure have been observed by

Scanning Election Microscope (SEM). The composition of the material has been investigated by Energy Dispersive

X-ray (EDX) analysis. The feasibility of developing a new method for making thin film of nano-particles by using a

laser ablation/break down under the atmospheric pressure could be obtained by the research.
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Transient Analysis of Lossy Nonuniform Transmission Line Using the Transmission-line Modeling Method

Yui UTSUNO, Izumi SHINOZAKI and IsaoENDO

Abstract:

For the purpose of the high precision and high-speed time-domain analysis of the lossy nonuniform transmission line,

this paper describes how to apply TEM method to the analysis of the lossy and finite line length nonuniform transmission line. The

TLM method is applied to the parabolic tapered transmission line and step responses are calculated. Dependency of the wave forms of

step responses to the series resistance and parallel conductance of primary constants are investigated. For the specific value of

resistance and conductance, the wave form of response become a step wave, it could confirm that such fact had possibility of the

application to the matching network design.
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Fig. 9 Step response of lossy parabolic transmission line when

the series resistance of Ro is taken as a parameter.
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when the load resistance of R, is taken as a parameter.
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Strategy and Education of the Intellectual Properties

Kaneko, Toshio

Abstract

In June 2002, the national strategy of intellectual properties was announced after the study for about six months

under the prime minister’s leadership. Four subjects were proposed i.e. the creation of ideas, its protection, the

application of the rights, and the training of talent. The background of the strategy and some educational trials at

Ibaraki National College of Technology are described in this paper.
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Endocrine Disruptor Eluted from Housewares of Polycarbonate Resin
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Abstract : Convenient determination of Bisphenol A (BPA) and its elution pattern from polycarbonate resin were
investigated. A standard addition method as convenient determination indicated that low concentration of BPA was
able to be measured with good precision. for example. the correlation coefficient of 0.9978 at 25 ppb. Elution
pattern of BPA from polycarbonate resin showed the results as follows : in case of organic solvents surface arca was
the major parameter for elution amount, but in case of water temperature and time were major parameters for it.

1. Introduction

Polycarbonate resin is a very useful material for many
kinds of containers since it has superior characteristics such
as thermal resistance, for examples melting points of 220 to
230°C and glass transition temperature of 130°C (1). Then,
containers for housewares made from this resin are able to be
used in refrigerators and also in microwave ovens. This
resin is wusually manufactured by the interaction of

2.2-bis(4-hydroxy-phenyl)propane (so called bisphenol A.

hereafter referred to as BPA) and phosgene (or carbonic ester).

Ordinarily the reaction is not completed and eventually BPA
as an unreacted material remains in the resin.  Toxicity of
BPA is not so high. that is, LD50 1s about 3,250 mg/kg for a
rat and 2.500 mg/kg for a mouse (2). The amounts of BPA
remained in and eluted from the resin arc provided by the
regulation in which the upper limits are less than 500 1 g/g
and 2.5 u g/g. respectively (2). BPA, however, was recently
recognized as one of the endocrine disruptors so called
environmental hormones. It is well known that the
endocrine disruptors show estrogenic activity for animals and
humans at extremely low concentrations. so called a low dose
effect. Mahy kinds of analvtical techniques have been

applied to determination of BPA, for example, GC/MS (3.4),

LC./MS (5.6). LC with coulometric detection (7), LC with
fluorescence detection (8), LC with argon laser-induced
fluorescence detection (9) and so on.

In our previous report (10), determination methods of
BPA were described. in which 3.5-dinitrobenzovl chloride
was used as a labeling reagent for increasing a molar
absorption coefficient of BPA. The detection limit was
about 10 ppb under the conditions used in the report.  Also
in the same report, the method was applied to determination
of BPA eluted from inner coatings of canned drinks that were
commercially available. The concentration ranges from 70
to 230 ppb were founded in those samples.

In this paper, we investigated clution of BPA from
polvcarbonate resin used as a material of containers for
housewares. Preliminary tests indicated that concentrations

of BPA in the eluate were not so low. more than several ppb.
According to these results, BPA in the eluate was determined
by using HPLC with a standard addition method. without the
labeling reagent.

2. Experimental
2.1 Reagents

A stock solution of 40 ppm BPA was prepared by
dissolving analytical grade of BPA (Kanto Chemical Co..
Inc.) in acetonitrile (analvtical grade. Kanto Chemical Co..
Inc.). Cvclohexane and ethanol used for tests of elution
were analvtical grade (Kanto Chemical Co.. Inc.). Sodium
chloride for salting-out was analyvtical grade (Kanto Chemical
Co., Inc.). In all procedures, water used was purified byv
distillation after deionization.

2.2 Apparatus

The HPLC used in this work consisted of a PU-980
pump (Jasco Co.). a Model 7125 loop injector (Rheodyne Co.,
USA) with a sample loop of 20 21, a CO-965 column oven
(Jasco Co.) at 40°C, a UV-970 spectrophotometric detector
(Jasco Co.) at 227 nm. a 807-1T integrator (Jasco Co.), and an
analytical column (150 mm x 4.6 mm 1.d.) packed with
Crestpak C18S (ODS. 5 u m in particle size. Jasco Co.). A
mobile phase (eluent) was a mixture of acetonitrile and water
(40:60. in V/V %) and a flow rate was 1.0 ml/min. The
amount of 20 u | sample solution was injected into HPLC.

2.3 Procedure

A small piece of a container for housewares made from
polvcarbonate resin was sliced and a 1.0 g or 3.0 g of sliced
pieces was transferred into a flask. A solvent for elution
was poured into it. In case of ethanol or cyclohexane, 10 ml
of a solvent was used for the test. Then, the solution
including the sliced piece of the resin was stirred for a
definite period. After a definite period for clution. 5 ml of
the solution was purged to drvness with nitrogen gas, and the
residue was dissolved with 5 ml of a carrier solution. On the
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other hand, in case of water as the solvent. 100 ml of water
was poured into the flask. which was heated with a
microwave oven for a definite period. After cooling down
the solution to room temperature. the solution in the flask was
transferred into a volumetric flask of 100 ml and then it was
made up with water. A 10 ml of the water solution was
shaked with 2 ml of cyclohexane and 3 g of sodium chloride.
After solvent extraction, I ml of the organic layer was purged
to dryness with nitrogen gas, and the residue was dissolved
with 5 ml of a carrier solution followed by a standard addition
method described below.

2.4 Standard addition method

HPLC with a standard addition method was applied to
determination of BPA in the eluate. The standard solutions
were added into the sample solutions mentioned above.
Pure water was added into the first sample solution. To the
second sample solution, 25 ppb of the standard solution was
added, and then in the same manner, 50, 100, 200, and 400
ppb were added into the sample solutions. respectively.
Those solutions were analyzed with HPLC.

Total flow scheme is shown in Fig.1-A for organic
solvents (ethanol and cvclohexane) and in Fig.1-B for water.

(1.00r3.0g)

< 10 ml Solvent

Fig. 1-A

@ Stirring for a definite period

Eluate (5 ml)

. N, purge to dryness
< 5 ml Carrier solution of HPLC

(Splitting into 5 to 6 parts)

< Standard solutions
(Application of standard
addition method)

HPLC Analysi
Eliced Piecﬁ (1.00r3.0¢g)

< 100 ml Water
@ Heating with microwave oven

Fig. 1-B

for a definite period
® Cooling down to room temp.

< Making up 100 ml with water

Eluatg (10 ml)

< 2ml Cyclohexane
< 3 gNaCl
¢ @ Shaking and Standing

(1 ml)

@ N, purge to dryness
< S5 ml Carrier solution of HPLC

v

Eaméle Solution

< Standard solutions
(Application of standard
addition method)

HPLC Analysi

Fig.1 Total flow scheme for elution and determination of BPA

3. Results and Discussion
3.1 Standard addition method

Concentration of BPA in the sample solution prepared
according to a standard addition method was obtained from
an equation in a calibration curve. This method makes
precision improved because of increasing each peak area by
addition of standard solutions. Fig.2 shows a typical
calibration curve by the standard addition method. In this
case, the concentration of BPA was 252 ppb from the
equation shown in the figure, while the concentration added
was 25.0 ppb. The correlation coefficient indicated 0.9978.
As shown in Fig.3, the correlation between the added and the
found amounts calculated from each equation just like Fig.2
was linear with a good correlation coefficient, 0.9965.

120

y = 0.505x + 12.725

100 R? = 0.9978

80

60

40

Peak area, ¢V x100

20

0 50 100 150 200

concentration, ppb

Fig. 2 Typical calibration curve in standard addition method
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Table 2 Effect of salting-out on extraction of BPA

Recovery(%)
Concentration(ppm)
without NaCl with NaCl
0.25 142 95.9
0.50 18.0 90.0
1.0 32.0 98.0

50

Concentration found, ppb

0 a2 I F
0 50 100 150 200

Concentration added, ppb

Fig.3 Correlation between the added and the found
concentration of BPA in standard addition method

3.2 Elution of BPA with solvents

When ethanol and cyclohexane were used as solvents for
elution at room temperature, high concentrations of BPA
eluted was observed. These results are shown in Table 1.
The large scatter in measured values was based on differences
in surface area of sample pieces.

Table 1 Elution of BPA with solvents

cluted amount (ppb)
Solvent - - -
Trial 1 Trial 2 Trial 3
Ethanol 26 14 17
Cyclohexane 14 16 58

3.3 Salting out for solvent extraction

When water was used as a solvent for elution, no
elution of BPA was observed at room temperature.
Therefore heating with a microwave oven was applied to
clution as shown in Fig. 1-B described above. In the process
of solvent extraction mentioned in Fig. |, addition of sodium
chloride (NaCl) is well known as “salting out”™ . In this work,
the salting-out indicated the extremelv large increase in the
recovery of BPA, as shown in Table 2. The saturated
amount of NaCl added in the eluate showed the best result,

which was about 3 g.

3.4 Elution pattern of BPA in water

A sliced piece of 3 g was used for observation of elution
pattern from water under the condition of heating. The
result is shown in Fig4. The clution pattern indicated that
elution into 100 ml of water was saturated after about 10min.
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0
0 5 10 15 20

Time heated, min

Fig. 4 Elution pattern of BPA in water

3.5 Chromatographic separation

Fig.5 shows a chromatogram of BPA which was obtained
A peak of BPA
had the retention time of about 7.2 min with good separation

from a result of heating for 5 min in water.

and shape.

BpAﬂu

_—

Fig. 5 Typical chromatogram of BPA eluted from
polvcarbonate after heating for 5 min



78 FIR TS HHM

4. Conclusion

In case of elution with organic solvents such as ethanol
and cvclohexane, the sliced shape of sample species
(therefore the surface area) was one of serious parameter
which affected the eluted amount of BPA. An uniform
shape of sample species should be necessary for more precise
measurements. On the other hand. reasonable results were
obtained with good repeatability in case of water as a solvent
of elution. The eluted amount of BPA was saturated after
about 10 min. under the condition of 100 ml water and
heating with a microwave oven. The maximum amount
observed was about 80 ppb of BPA. This amount may be
considered to be not safe for human health if intake would be
done for long time.
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Oxidative Dehydrogenation of Ethane with Carbon Dioxide (1)
~ Addition Effect of Barium to Cr,O; Catalysts and Its Optimization~

Nobutsugu YAMAGATA, Yuji SUZUYAMA™, and Noriko FUIIWARA*™

Abstract : The oxidative dehydrogenation of ethane with carbon dioxide was carried out at 700°C over various Cr,Oj; catalysts. The
catalysts were prepared by mixing Cr(NOs);-9H,0 with various alkali and alkaline earth metal hydroxides that act as neutral reagents,
followed by washing and heating. Only chromium oxide catalyst prepared with barium hydroxide octahydrate was found to produce

C,H, and CO in a molar ratio closer to 1:1.

1. ILs®IC

T UNETF LA RETAICE, IE TEEMIC
B FRIED R OGN T & T2, BUrREIE T 830 CLL LD SR
LEBOKERELELTHIEND, ZHRIIRDDLFHIE
LLT, MR AV TEE T2 v 2 MILBKET 3 HikE
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L. BEORIGHENELS, AR LT LRI 5ICEL
ENDHEHIZ, ZFL~OBRENMELS, BEDEZA
B BIEEED ITIEE - T,

IOXI BRI LT, B, BEOMND D ICEIES
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ORSEE, FRICRT L2, RAKIETH D,

C,Hy + CO, —> C,Hy + CO + H,0 —134k])

Nakagawa &%, fix D& REHME LTI OREEIT
WV Ga Oy BB LA TH Y, 650°CIZB VT F L
UV 18.6% . % DIBINEN 94.5% ThHH 2 & 2HBEL TV
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The optimum conditions for the catalytic performance were also investigated.
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N B DNEIEETENENIAS L TKEL Y 7 AL
L7z, TREBERTAZEICE~THREND, —RIC
TAHVIEERTRE LS AEORESIZHERH D,
2T, Bk v AREOFHRIZB T, dFAlE LTT
AHYORDBVIZT NI Y LEEROKELHERND Z
EIZL, FRFROFRBINAKRISICEDO L > BB &
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TR LI- b 00, ol & i Urbrp i<, &5
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2.1, PEERH

AERTEEL L THO-BELY 2 2EOFRET, £
7. FTEED Cr(NO,);*9H,0 & Z % Ffnd 5 DICLER
M O KB4 (LIOH , NaOH , KOH, Mg(OH),. Ca(OH),.

*1 K TEFEEMERME THERE—BL
*2 R ERFEMERME THERE ZFIE



80 R LEEGSHP PN RARER (F395)

Sr(OH), * 8H,O.Ba(OH), * 8H,0) % A / UILEKIZZFNF N
By, 2RO OREAZILETHYEbERN LGP L,
DWT, ZOXEIITEBLIZLDE 1000ml DARIZTELL
T Co(OH), LB S ® /-, Tk, BEEHEICL DA E
., FOBRIENNEEC /> - BTt AB L. I
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Z R L C Ba(OH), THAM L 7oA Tk, RUGRARRE
%O ZF LR FEOERLFIT14.0%, =X 220 TiE 6.1%
LRV, L, FOROTEMLRFOBRTICH T HIEE
BT L O TR, &6, ZEB{ERFOE
bR 7 LV ERAEROIFIE 6 DiESERAP R BN D,
BIRMICBENTLZF L & —BHLRFOBRRERZNE
A 48%. 50% LIHFE 1 1 TS0 TWW5D, £, BIZR
ko, UM CIIZIEHERES RO,

2T, ZOL D7 Ba(OH), THE S 7o ke Rt
DFEEZESINTT BT, FRIEIZIE - T R EAME
R OILFES B L OXARET, hERHEOBERR LR
1TICE LD, B, WEBO-DICHEEs 0 A2 B L
THEZBL7 v Ao RER LR L, KKV, 7A0Y

TR U AT WD Cr0, (Bskolaite) 7n67a b |
oo TWBT AN YRS BIEMRETHL b, I
HOMBEATEEIZB O THMEE n 228G L LD L
KENI I TZBRN SN D,

=G T TEEROKELY TIE L AR
FHEERSNEFTIE->TEY | CaCr0,. SrCr0,, BaCr0, @
L6y bl UTHFET DA ED ST, L
L. ZALIERIGHEORBHIZIZTWTR LR SN
7o, Fl, SEOHBEEIC O RKERBFBIIR SR
-7,

BE Tl L 212, 20 Ba(OH), 28N L 7= i i%
HE, FoO%, @RBETHERL LS ERLLD, AKO
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3.3, MEIRANEHOE
BHOMKSRECERBKBILHOLEEELHE. &IC
BELYOPHBOPRRERMIONH, FORED
AR SREE IR Y . RRBIEICEET I iR E< AL
TW5, BRI AL B EE S AR 12 7% 2 BRIk
SOBEELRTD, 1T, I DLOFHBEHS B EN
(RFHTHIZ L 0 ZELRFBITREN 72 < 72 D F TORFH
EEZ, ZFLCORIREN—BLRFEORIRELEBZ D
B2 BERE LI)ICE X R EBERT2(R2) . RITIE,
Ty T2V - aORERLELETRLEELD,
BED Ba(OH), THA LB EITIET —FZITNAT Y RBR
LRDA T BB LB, £, eigEE A 10 B EEE
LB 5 % BRI X 128, ZR At HFan
BRLELR-oTHEY, #ThH, BEOTUEHEDOHFMR LD
BiEsEZONS, £/7, 20X ) LEFETHRE Sl
EIZiE, N TARELLEFELTEY, Lrb6eflirel
D BaCr0, & LCHELTND I EBGh D, 2D Eh b,
Ba(OH), # AV THASR L - AL O VEMEFE & LT, BaCrO, 7
AIENOHTEREL TSI LEELNLTH S,

3.4 soLBNYDLOMEER

&1 BaOPHRECHANIAS Cr0; MEOLPFHERE LRER

M/Cr

No. eeb iF A XRD teRmAE /mig!
1 Cr(NO;);*9H,0 - Cr,0; 4.4
2 NH,OH - " 12.4
3 LiOH - " 8.7
4 NaOH Tr " 15.0
5 KOH Tr " 9.2
6 Mg(OH), 0.014 " 11.8
7 Ca(OH), 0.187 Cr,0; + CaCrO, 12.6
8 Sr(OH),* 8H,0 0.017 Cr,0; + SrCrO,4 4.0
9 Ba(OH),* 8H,0 0.057 Cr,0; + BaCrO, 14.4

a) T00°C CTEASAE L 7= it
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2 REEHICEIMEFTE L UVMBELE~DE
P— e Ba/Cr Aft?%?ﬁfé /mﬂgj BaCfO4/Cif%
/IRFFH] L H PR Rt % XRD B—7 & &
ST 1.2 0.024 15 1 0.070
o 0.3 0.012 26 12 0.040
7 1.6 0.007 21 17 0.024
/ (0 0.7 0.004 21 6 0.019
0 0.7 0.005 21 21 —
Ba(OH), ] 1.5 0.021 31 31 0.030
&> 2 1.8 0.042 25 19 0.071
/% 5 3.3 0.086 20 21 0.364
10 0.9 0.001 14 1 0.027
2 O Ba(OH), ¥ AnfibigE 4< 0.057 30 14 0.136

a) Ba(OH), B 4 &

T, RO o AEEANY DL 0.5g L L TR
ISR FUSESE%E NS, =7 VERER, ZBL
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A Kinetic Model for Unsteady-State Crystal Growth in the Presence of
Metallic Ions

Luis A. GUZMAN and Noriaki KUBOTA

Abstract: A kinetic model explaining the unsteady state growth behavior in the presence of metallic ions (added as impurities) is
presented. The unsteady state behavior, which is related to the gradual decrease of crystal growth rate with time in the presence of a
metallic ion, is attributed to the non-equilibrium adsorption kinetics of the impurity. The slow adsorption process is described by the
non-cquilibrium Langmuir adsorption mechanism. Equations for theoretical growth rate and growth length of crystal are developed.
Literature growth data for various systems are qualitatively analyzed by the model. The model reduces to the equilibrium adsorption
model, if the impurity adsorption proceeds rapidly to reach equilibrium state. In the equilibrium adsorption model, the equilibrium
adsorption of impurity is assumed. Finally, effects of supersaturation and temperature on the impurity action are assessed in the light of

an impurity effectiveness factor, .

1. Introduction

A small amount (ppm level) of metallic ions sometimes retards
the crystal growth dramatically. Chromium (III), for example,
suppresses the crystal growth of potassium sulfate [1],
ammonium dihydrogen phosphate [2] and ammonium sulfate [3],
etc. in aqueous solutions. Other metallic ions, such as iron (III)
and aluminium (III) are also effective impurities [4].

In some cases, the crystal growth rate in the presence of
metallic ions decreases gradually over several tens minutes after
a metallic ion is introduced as an impurity into the system, and
finally reaches a steady state value or zero value. Experimental
data of this unsteady state impurity action have been reported
fragmentarily in the literature [2, 3, 5]. But no theoretical
explanation has been given so far.

In this paper, a kinetic model (non-equilibrium adsorption
model) will be presented to explain the unsteady state impurity
action of metallic ions. Literature data of the unsteady state
impurity action [1, 2, 3, 5] will be also shown and compared with
the model.

2. Non Equilibrium Adsorption Model

The relative face growth rate, G/G,, is assumed to be
written by the following linear function of the surface coverage,
6, of crystal surface by impurity species,

G
—=l—(13 5 (1)
Go

where @ is the impurity effectiveness factor[6] and G, the
growth rate for pure system. The factor, a, is a parameter
accounting for the effectiveness of an impurity under a given
growth condition (temperature and supersaturation ). It does not
change with time, while the surface coverage is assumed to
change.

If the Langmuir (non-equilibrium) adsorption mechanism
applies, the net adsorption rate, i. e., the increasing rate of the
surface coverage, is given as the difference between the
adsorption and desorption rates by the following equation,

do
= = fa1-8)c -k, 2

where t is time, k; and %, are adsorption and desorption rate
constants, respectively. Under the condition of constant impurity
concentration, ¢, integrating Equation (2) with the initial
condition of § =0 at t=0 gives the following equation,

3
8= 84y (1-exp(=)) 3

The surface coverage increases exponentially with time and
reaches a final equilibrium value 8., which is given by the
Langmuir adsorption isotherm,

o Kc
4 1+Ke

@

where K is the Langmuir constant (=k,/k,). The rate of
adsorption is governed by time constant, T, which is given by

1

T m— A)

(k 1€+ kz)
time changes of the relative surface coverage, in theoretical
adsorption processes, are shown in Figure 1 for two cases
of 7= 1min and 30 min.
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Fig. 1 Fast and slow adsorption processes
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The adsorption is seen to proceed very slowly for the case of
7 =30 min.
Inserting Equation (4) into Equation (1), the relative

growth rate, G/Gy, is given as

- (1-exple =) ©
——=1-af - exp(-=
G, “ T

If the time constant 7 is large, the relative growth rate decreases
slowly. The slow adsorption process is the cause of the slow
growth rate change (slow unsteady state impurity action). Figure
2 shows theoretical growth rates as a function of dimensionless
time, / T for different values of @ 9 .
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Dimensioriess time t [-]
T

Fig. 2 Theoretical relative growth rates as a function
of dimensionless time for different @ 9 .

For weak impurities ( @<1), the relative growth never reaches
zero since 0 o4 is not larger than unity. It approaches zero
asymptotically at t=oC when a@=1. For strong impurities (@
>1), the relative growth rates is able to reach zero at the
characteristic time, t,, if « 8.<1. The characteristic time, £,
isgivenby 6

_H0eq
te = Inf )T (7N
aﬂeq -1

Integration of Equation (6) gives growth length of crystal, AL,

= ( )(l) [1 ( t)] )
—_—=(-af,,)=)+af —exp(-—
Gor ¢ T “q P T

In this equation the growth length, AL, is given as a
dimensionless form. Figure 3 shows Equation (8) with different
@ 0 o values. Equation (8) is always valid if @ 8 is not larger
than unity. While, ifa 0, >1, it is valid only up to the
characteristic time t.  After that, the dimensionless growth
length becomes constant and its value is given as

AL exp(~-lf) :
Z;—_ =1- (== ®
ot

t
- exp(--f) ’

Equation (9) gives the locus line of the characteristic time, tc (see
Figure 3).

3 T T T
= 2 0 Beq = ]
e 25 [ e 0 J
e : :
F locus of £ (Eq.(9))
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T

Fig. 3 Dimensionless growth length as a function of
dimensionless time for different values of @ 0 4

3. A Qualitative Comparison with the Literature Growth
Data

The reported data on impurity action of metallic ions are
scattered. There is no generalized unified approach to assess the
effect of impurity on growth. Here, three of them are introduced
and qualitatively analyzed with the aid of the model described
above. On the other hand, an example of the impurity action
different to a metallic ion is also introduced and compared with
the model. This case is introduced to show that the kinetic model
developed can be also successfully applied to crystals showing
unsteady state growth behavior in the presence of non-metallic
ions.

3.1 Growth Rate of Potassium Sulfate Crystal in the Presence of
Chromium (11I) [1]. '

The growth length of the {110} faces of potassium sulfate
was measured in the presence of chromium (III) in a flow cell,
where the flow rate of the solution was adjusted to a level in
surface-integration-controlled regime. Chromium (III) was added
as Cry(50,);.xH,0. [The hydration number x was 9.] The results
are shown in Figure 4, where the normalized growth length is
plotted with growth time for different (impurity) chromium (III)
concentrations. The normalized growth length is defined as the
ratio of actual growth length in a contaminated solution, AL,
with the total growth length in the chromium (II)-free solution
during the whole growth time, Gylg. It reaches unity for a
chromium (III)-free system at the end of run.

The trivalent metallic ion chromium (III) is a very strong
impurity. Five ppm (molar ratio to sulfate) of chromium (III) is
sufficient to completely stop the growth process of potassium
sulfate crystal. Typical unsteady state characteristic of chromium
(IT1) can be seen at 2 ppm concentration. On the whole, the
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empirical growth length behavior is similar to that of model
predictions as demonstrated in Figure 3. [Note: The parameter,
a 6 . in Figure 3 correspond to the impurity concentration,
since 8 o 1s given as a function of the impurity concentration by
Equation 4 while « is constant for the given system at a given
growth condition as given by Equation 11 later.]

T

1 | [ pH = natural (6 4~54) Pue
i 1ppm ]
L T=38 «C % 15 ppm g
08 [ |AT=7X g ]
F Hmpuwity= Cr(Ill) I E
o 06 [ ‘ N
©° i .
3 [ |
a4 04 L N
- 4

0 & 2 PP
0 50 100 150 200

time [min}

Fig. 4 Normalized growth length of potassium sulfate crystal as a
function of time (chromium (II) is added as an impurity)

3.2 Growth Rate of Ammomium Sulfate Crystal in the Presence
of Chromium(1II) [3].

The growth rate of ammonium sulfate crystal was measured in
the presence of chromium (IIT) in a flow cell. Chromium (III)
was added as Cr,(SO,); [the number of water of the hydrate was
not indicated in the original paper] [3]. The results are shown in
Fig. 5, where the growth length, AL, was directly plotted as a
function of growth time for different impurity concentrations.

1

3.3. Growth Rate of Ammonium Dihydrogen Phosphate (ADP)
Crystal in the Presence of Chromium (I1I) [2].

An ADP crystal exhibits the unsteady state growth behavior
in the presence of chromium (IIf) added as CrCl, 6H,0 (Figure
7). The relative growth rate (not the growth length as in the
previous figures) decreases gradually with time. The theoretical
equation for the relative growth rate (Equation (6)) was fitted to
the data by using a non-linear least squares method (solid line in
the figure). There is a close match between data points and
theoretical curve. The parameter obtained by fitting is shown in
the figure.

1

1 I 1 | 1 T
AC=0030kg ADPKgH.O

s BT ADP crystal .
P {101} faces
= 08 | impurity. CrCly. 8 H,O (1ppm] .
o
§ Eq (6)
- 04 - / -
$
- (o. Beg= 1.1, T= 133 min}
= 02| Py -

1 { { 1 1

0 50 100 150 200 250 300 350

Growthtime t {min]

Fig. 7 The relative growth rate of ADP crystal as a function of
time. ’

3.4 Growth Rate of Urea in the Presence of Biuret {5].

Fig. 6 shows the unsteady state growth behavior of urea
crystal in the [001] direction in the presence of biuret as an
impurity. The growth rate (slope of the lines) decreases with time
and reaches zero in 1200 s (20 min). This is also an example of
unsteady impurity action
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£ AT = 20K ]
4 08 15ppm ]
b [NHgJ2504 crystel
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Fig. 5 Growth length of ammonium sulfate crystal as a function
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o] i 7
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of time (chromium (II) is added as an impurity)

As manifested in the growth of potassium sulfate (Figure 4),
here also chromium (III) is very effective in suppressing the
growth rate of ammonium sulfate crystal. The unsteady state
impurity action is evident at various chromium (III)
concentrations.

Fig. 6 Growth length of urea crystal as a function of time
{Plots for two crystals growing under the same condition)
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4. Condition for the Unsteady State Impurity Action

Four cases of the unsteady state growth behavior have been
shown. Every case was for strong impurity (@>1), since the
characteristic time ¢, was existing for all the cases. Strong
impurity would be one of the necessary conditions. Meanwhile, it
is theoretically concluded that the time constant for the
adsorption of an impurity, T, should be large for unsteady state
to occur (see Equation (3)). According to Equation (5), a large
time constant, T, can be realized only when the impurity
concentration, ¢, is low. This requirement from the theory
corroborates the above speculation that large effectiveness factor,
@, is a necessary condition, since 0 .4, could be small for that
case and, hence, the impurity concentration, ¢, could be low.
Measurements of adsorption kinetics are necessary to clarify the
condition for the unsteady state impurity action.

5. Physical Significance of Impurity Effectiveness Factor, a

[6].

The impurity effectiveness factor, @, plays an important role in
the assessment of impurity action. Its physical meaning is
discussed here briefly.

The non-equilibrium adsorption model, mentioned above,
reduces to a model proposed previously by Kubota and Mullin
[6], where equilibrium adsorption of an impurity is assumed. [It
is named equilibrium adsorption model.] If T approaches zero,
Equation (6) reduces to,

G
—=1-ag, (10)
Gy

This is the equation for the equilibrium adsorption model [6].
As discussed in the previous paper [6], if impurity species adsorb
only on the step lines and the pining mechanism of Cabrera and
Vermilyea [7] applies for the impurity action, the following
simple equation is derived [6].

Jra

o= =2 (0 <<1) an

where f is a factor to take into account for stereochemical
effect of an impurity, 7 the edge free energy, a the size of crys-

15 e e et et
=  F|71=3032¢ .
f 10 :_sucrosecryslal _
g i purity: raffinose -
- ]
g ]
st Ee(1) -
3 ¢ ]
o K=67(mde fracion)”!

N T T S TN

0 50 100 150 200

{supersatwation) 1 o -1 []

Fig. 8 Impurity effectiveness factor vs. supersaturation
(K is the Langmuir constant.)

tallizing species, & the Boltzmann constant, T the temperature,
o the supersaturation and L distance between the active sites
for impurity to adsorb on the step line. In Fig. 8, the effect of
supersaturation on the effectiveness factor, «, for raffinose
(impurity) in the growth of sucrose from aqueous solution is
shown. Data points in the figure were calculated from growth
data reported by Albon and Dunning [8]. The effectiveness factor,
@, is seen to be inversely proportional to the supersaturation, as
it is predicted by Equation (11).
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