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DHTIY—LBEREDHHS

A Trial for Categorization and Bibliographical Introduction to Some English Dictionaries of Common and

Uncommon Words

Masahito TAKAHASHI

Abstract:

information from what we usually expect.

One of the two aims of this paper is categorizing a large world of English dictionaries which give us a lot of different

They have a large variety of intentions; some of them intend to make us laugh with

humorous definitions and to smile with cynical ones, and others sincerely let us know what we have not even thought of. The other

aim is inviting readers to explore the different world of English dictionaries from that of English-Japanese and Japanese-English

dictionaries we usually use; the author would like to try to introduce some strange or unusual dictionaries we seldom open.

1. Preface

FrES (lexicography) IZEB W Tl m U 6L A FEEIX
FWEENRL LIZbDOTH D, Lo TZOMTRE AT
FHADOHETHI, KMEETHN, H)SOﬁﬁ&%6
0 REL b WDILDFEHEN S ORI LR EORI, (2)
KO OFEWORE, (3) a2 Ll TEER RIS & L
TRIBT 20 (4)EKDOREDORLRVZE ST D0 .(5)
FERIXEOREE CRBT I, (6) EHROERLH DI
G O TR OB NN O FEAE T A, (7) HFERFEEREE O
DICFEREFTBRT 50, (8) HFERFBRFETE O OIFR
T 50, (9) FEFEFCIRIX phrase H D> sentence HHD,
(10) EINFIRZ2 COREFTLRT 200, (11) HBIXIE
authentic 2> artificial #>, (12) collocation X° idiom
FERABENREFICL VRS THAS Z &, (13) EEEE
DWNT L (14) FEFEFE, EFE. BIEsE U)?le‘&%@%%
R Lo R ok, (15) FEOAVWFOEEFHE (=
FEIE : usage) oM E COREE TR T S0, (16) XX
EFHOFRRORE, (17) ZOFEICE 205 UL FE (=

SR L LR OBRICH L Z Linb) OfRlE
ETnEROFHE, AETLIFMSEY, FliXa—2F
B, RIEEEE Y. HAT. MY, EHwm. T Lr—UA
o ¥ — (phraseology), S X{bF R EZEAL THL S
ncTtnbd

aLun%ﬁ%&Téﬁ#i@Xﬂﬁ WZALE T 2D b DI H,
FEFICBWCTEN  EEATER IEFETH D, A4,
4 & ib&bk LTRRY B3, A4 - A DOHTHIKR
REOFENFRINLTWD, REOANAFEHE, 22 2
Oxford Dictionary of National Biography I% 60 &Ll E&H D |
Al BBMShFT TN T, Kb LidRwn,

WEFEREEICEH LT, REOFEIXEA 4 2 — Ui
L2WBHRH D, —FlEZETnX, WloERET D
fEE L LTl X b7z Samuel Johnson @D A Dictionary of the
English Language (1755) &, KO HGEREE The Oxford
English Dictionary (GEFr OED: 1884—1928Y , 1933, 1989)
L. FOBMEM TH D Concise Oxford English Dictionary
(CoD) bR (1911) LIk, &#Ho 12 i (2011) TH
Jjapan (%) [ZFE# S LTV 2 A Japan OFLHIZAR WV, ZiL
WL TORE TR BEOHETH> TH —RFEH L b
NDEELFNOVWTERLH T 2 OB TH D, KE
TR OERPEEE LD 5L/ Noah Webster IZ K5 4n
American Dictionary of the English Language (1828) |Z |31
O CE 235 JAPAN, n. [from the country in Asia, so
called] L L SN T WD, 7272 L., BUAT D Third New
International (1961) 1%, itk HR SN TV DER A e h
Ly VIREFRRY MAEAFEZHRLTVD

EZATHEBR ETROZ LS HEFERE L BEA 4 FREE
(3651/\ FEBEATE G BERE) 0250073

IHToNDILOTIE RN EIFHLRRDDLEZAT
%6 FRHLAMT, (1) FBRIFLXOTHEITEGED
Ekjn®&ﬁﬁ%:ibﬁwsbf (2) BOHERWEEEK
Nh () 5I<EE, (3) FBFEOEKY oMIHICH] < #E
M)m®7w77mybmﬁ_;of%<ﬁ9\w)%
B HMOELLIC (HEl &) #FE, (6) EBARLTDO SR
WO FEE, (7) idiom, set phrase, cliche &4 5 HEE,
(8) HEABIZBNWTHSIIZHEI ZEDORVWEEL
WowEE, (9) BEE-REofEE, (10) DiICH L TirAlk
DHTIEHWED ZLichd72) (Wb political
correctness DIE) VW x %2 L TV 5 euphemism FfFE,
(11) FEIR D A&7 9 % etymology &, (12) FEFED —
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WMAEZRVEI N, 225 « XIRNERH5EE 7L —
T LT D synonym FEE | (13) SCERE D 7 Z 4% 5 antonym
FEE, (4) WEOCERMEZ L ICHEEZINE L
thesaurus (FEE| ’E.&)é) (16) ¥ U R FADETH 52
DI BEOLEZICEDEN D LD ETXTRET S
concordance(Hlji ti?bﬁ D Tl BEODIEFROHERG O
bbb, INHFEEICED D)., (16) BTHENO LI
5%@ IFTRTA TR, BEH, WAL ORTREE, (17)
ALY I < %bé?lﬁ%ﬁﬁﬁ#i (18) & HiT i%@
ROETH DN TDICKER E LTINETITRERL
IZERRE L TR TV THRLWEF malﬁﬁ%éhfw
% cultural literacy BE&, (19) WS HEOL S ZINE L
7= quotation FEE, (20) WHOIEIXEIZE Y 2IKRx H2HMT
HAEDOEFRNAELE L TE TW5 figure of speech 4 9
metaphor FF#E° simile # &, (21) ki (4) IZH KT
DD, 7/1/77“\“~y b L @ rhyming fFE (FEFEoO b
2—v—OHIZELREDLEDE Lt (pun) BEWVDILE
HMOFEFETH D) (Shakespeare (X pun ZHE L L7-), 3
FHoOMRTHREEICalliteration=® rhyme Z 4T Hi 2 5 D
75”’?%‘“(“&)6 F 7o, FEFFRLEG] iamb ZEAR LT HDO T,
EHiILL EOFETLN G HRIEDFEELIRET LERNSH D),

(m)éE_%wrmm%ﬁofﬁﬁtgwﬁ%ﬁémy
RodDANxDEELHET S 7= rhyming slang FEE,
(23) proverbs & sayings FEE. (24) HIEIZE D DD
EonmEHHE D DTH A D D proverbial sayings FEE.
(25) HAHF D motto ZHEDZFHE, (26) HA TV HOD
HHIIERFORMICH 2 TS b Db H D catchphrase &
. (27) symbol OFEE (28) allusion DOF:E (29) UK, USA
UN, BBC, CNN, TPP, etc.® abbreviation &% . (30) Ik
O REETLBRANZEL TWDN, RENEFEETLE
AN RKRELENDZ ENLV usage EESE X, T TV —
LR L WEEER S S0 TR RITHA VT =
V—2%%,

LML, Zhbixnbid/hszhsra3) — (FEE Vo
TbhbEW) Ths, HHBEOLIT T —2{EHZ L H TE
52125950, REEVONT I —%2EZHZ LELHARTH
59,

ANFRTE (1) bAREHEILIILTWD LB bh b/
AT AV =2 TELRETFHBEONT AV —ICE LD Z

L. (2)ZDhT Y —DHFT, %%Ttﬁﬁﬁéﬂf%fc
FEEO, RFIZIXZ O B ARGER (%ﬂnﬁ) HLEWT, A
HrEroTorboThDL, £, FEITHOVWTR ’\“Ci’o<
VEDH D HDIC OV TIERICHER T 5,

7o 72 L AN 722 45 Y 53 B C O Bk I EE
term; jargon) FEEIZOWTIZH bRV,

((technical)

2 . Dictionaries of unusual definitions

REPFEAOTREFEEI FEFEOHEFC OV T
NG, EA, KA, mAAR ZERLEEETHY . KR

WERHES (RH]) ORBELE L TCOHETH D, HHEE
S ANDEMERRTE T, ZOFRETHEE Lo iR
oltbDd, FLONLEBROBERTOEREENT,
HARARCEGA R EEZHZI ELEbOERH D, HBEIT

AR ERDZOENR, BAO NI (@& A
NHDH, (L TOFHBICICEBWCRHGFREISEEEDNDS D
DT AT B,)

2. 1. Samuel Johnson, A Dictionary of the English
Language (1755); E. L. McAdam, Jr. & Milne G., Johnson’s
Dictionary A Modern Selection (1963)

HEYOERNEEL LTHIShTZYa v Y v OFF
ERZOAT TV —ZADEN) Z LT ERNIHEDLTH
59, LML, ZOFEBEXAY Iz VgV |
ANOFIEE Rk 2 —ET7 2o THERZLEXZLTVDIO
Thd, B, HEH BELVa Y OBEANRRE
HEDY ’%é?&%@iﬁﬂ%bfk D, ZNEZFEMIHEL T 1
MZHRATZ S DM 2 DDIZZET T2 Selection TH D, MO
HH7e “oats” MNdDH, LLTIZEIMT D, (BITF. 511
*) = FEILOEF ST 5, )

1) Oats.” A grain, which in England is generally given to
horses, but in Scotland supports the people.”
CZOEHRIZOVWTIIRAREIAT Y a vV VMR DFER
FkE LT hbiFonTEl, Yaryridray b7
Y RADBHENE STz & WRZ VTR T, £ OFEHLIC
BIFHAD S LB Scots ThoRINH o772 8T
& % (JEHR 1982, 7KW 1984) , HIKF DA > 7 F > FTld oats
EARYBIZADESY TIPS h, HDHWEA Ty b
TV RTRADRARYE S0 L EHITERENICE S 2,

2) PENSION. n. ...

an equivalent.

An allowance made to any one without
In England it is generally understood to mean
pay given to a state hireling for treason to his country.
MM LTI T WSEALEFHLWEE Th 7o k5 72,
KUE (198D IC L AUE, Va vy vy HERRICHEEDIDRIC
%f L C pension (HlEEIXHRARDPBIETE 5 & ZADFEE
ERICHDOTHD) #H526NDHZ LITRoTo b EITILGE
FIHR L, EOOTHEHEISHBT LZZ 572,
WOFNTFER TIERWA, BRES T 26T, 205 H
BIXLDO—HEEZDHZET, A THEboTWWRNE Y T
VYR FERLEZOTIEH RV E b D,
3) Wife. ..

2. Itis used for a woman of low employment.

.9 A woman that has a husband.

Strawberry wives lay two or three great strawberries at the

Bacon.®

mouth of their pot, and all the rest are little ones.
wife &\ %1% husband @ correlative (FHBHZE : FeFnEf it
WCENFEZ DO XS RIEXRAHERDH, HT 51 TR
FTHEREGW O L) ThHR, BAREOFE2HHEL L
TN T, 7 ~wife” LWHIFEN I~BYVDOK/ ~%
Wld 2% ELTHEDR TV, 0ED* (1989) 2 L% &

(FE®FE S 1. a), BFREILOIDLERIENLLTHT, f
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b=y
=
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L L C ale-wife, apple-wife, fishwife, oyster—wife,
(LITAEmE) 7288 H 2 (small capitals IZEE LRV,
OED*FE#E D [F] U Bacon O 5| FIBISC % 39,

4) 1625 Bacon Apophthegms §54 [19] Strawberrie wiues,
that laid two or three great strawberries at the mouth of their pot,
and all the rest were little ones.”

[F T3 OB ISR ER 2BV H D, lay/laid H3iE
STW5H L.are/ were HiESTWNHDIFESI LTl L7ed
M, VarYrofEEOELRTIE <lay... are> Th D,

OED' % OED* % <laid... were> Th 5, 1 ' Z—F v £ T
ARl &3 T2 Francis Bacon D RIER X TYH <laid...
were> CToh 5, BlD dispatch % despatch & BtV & x 724 b
HHDT, YVarJUEEOBFERI oMY HEZLTESX
GBLIZOTHAI M, FllETEDLE T, TARI LER
WTHHH, TNIER, Var ) OFFEDRHD—D
MOTEROD, THI00FELLER->TH, FERALIE (=
TLH2NZE) 2o TV2LE] LI Ay E—VROTIE
RWDEA DD, ¥a Y iE lexicographer T®H 5 HIIC,
—WOXLANZDOTHY | MEREBRIEIFICT 52 LT, 100
FEULRTON—a > DXk bEDTH S5, 1755 FFH
fE. £ LT& BT 20 fhfd, 21 fhfdic, ¥

2. 2. Leonard Louis Levinson, The Left Handed Dictionary
(1963), Webster’s Unafraid Dictionary (1967)

TEFE] & TRAZMBAR] OO EVIER
BERLZbOTHL Z LIFRBRICES 2, 2EROLOD
1% Webster's Third New International Dictionary of the English
Language Unabridged (1961) D% A4 "D H LY THDHZ
LITHEDOBIZHHOENTH A 9,

STEREZODFML, L<AD L BT DHIC0NANA
R ZAMBHEHHAWVEREF S TELZLOTHD, BiBD
ETADLIICHEOEREZ PLE LD TR, K
ST, TEFENL) A TS LARER] 225725 H
3% (Left Handed ® L LEED AE—/LF ¥ & X /LILRi
WERUTSBE LRV,

5) Life. Trouble. ——E. B. White
TREDBNEAD T trouble LRBLIZDTHA D, 3T,
BRI ATRED, HMFEMZ SN THRD L S ITETE T,
WDONEZMD NIZL DS, &, ANZHRIE
PPrOERNBELIARKANCHNTEDLNERWTHA I,

1. O, &9, A 2. X, me, WE 3. b

DL, WEZE e 4. (B T¥—=7R25H
FEd e D)
SIAFICOEFE E. B. White (X William Strunk Jr
FIVRZHFE) O The Elements of Style OLEI A H L
TERTH D, EEITRB/NE L LEMERMER 2O TIA
B DETDLZEEND ) ERTE, WRBTHA DD,

6) Marriage. An armed alliance against the outside world.
——G. K. Chesterton  [#E# : MU L TH A E D
TIEIHBAR > FE DD DN 2 PR F bR NE S I

(=2—

EICERE O T Y — LEREAED H A 3

BRTHEAELITVIFEGEAELZFENO b b2 LW
Rl Lwnws Z LA H, e &b 50 FLL AT O
HiX. 4LE- T, HORFEEZMHLT, MnbOLE-7D
7259 L4 %, Chesterton (1874-1936) 1% J7 il F
BERMLIEAThHo LS,

Webster's Unafraid Dictionary 13 R LFERET/HILFO
KFETHD,

7) success —An achievement that covers a multitude of

blunders. TRk Yy . KRR E B L TLE
VEBOREITELS SAORERZ LT LIEOERZENE
EFF Y TICLTLEIEFE] TIHLEI ., FTEHIIZ
IX”cover a multitude of sins” (KA -FEZHE =7 T2

T4 A& rgEfnfEd3]) 288 5, Bernard Shaw (35 H
IHIERETDH, Tu— RNV =2 DI 2=V THEY %
I, MR Z Y 72 > 72 My Fair Lady (34 CTH 5 (JRIES
1% Pygmalion (1913)),

8-1) marriage — Mutual misunderstanding. Oscar Wilde
0L bVHLIHOELIFETHD, AAN— - UALEE
WRIE T AV I~OAEFEET, HETLHDE2) L
FA2L T, “I have nothing to declare except my genius.” At

Bernard Shaw

New York Custom House (A Dictionary of Famous Quotations,

1976) L E o7 bfBA BN TV D, [BEWICER LT LW

DI &) LnIOFEERIZII=Y I EsEDND,
F2EROB/ERLDNPIRLT L, ZOED L L TRV,
8-2) Two toothbrushes with a single tube of paste.

2. 3. Evan Esar. Esar’s Comic Dictionary (1943) ; [ $73%&
FEEH] (Evan Esar &, BRFBHE. 1973 (= [EME
fre) BRIFBEE. 1961 OEHR)

BREIR D T8 | BT W RRIZ THAEZIZ E AL AN X,
S LEES 1298 G720 D 2263 FEICHIC L Th 5 ) (T LA
1) LW, Esar DX OMOFEEL S B ITHAM L= D
EEbns,

9) file [5»7 A %] (& UiA%) A place for losing things
systematically. (#) % REMITHKTH L H) 2.

10) marriage. (1 225 30 ECEELH D, TD2FH, )
“It’s not a word; it’s a sentence.” (GRAaR : TIIXH R D SHET
720, BRLEEITHD,)

ST LM sentence DH I —DDERIINIT TOF Uy

LThD, BHAWNE S NEHEEE, NOELH 20T
NI, “
(Foreword, p. vii) & Esar & fJik Tk T 5%,

11) before & after. (fEMEIZE DD FALX /& L TOD/)
HRHLTHD, 9 >0FD3FKH,)
has to kiss her man to hold him; after marriage, she has to hold
him to kiss him.”  (GAFR : fEAF AT, WK I3WE SR E1kD T
BLEDIIXFRA%Z L, BBERIEIBEPYVOXRET L5120
WINTHEE D& 2720,)

12) wife. (10 DFEFED 5 H O 1 %, ) The bitter half.  (Af
IR ohigwnondb )

tn)

one man’s pun is another man’s groan, ...

“Before marriage, a girl
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b AAbetterhalf OH LY | &5 R &, RIZEA.

2. 4. [EFEABEXZA] (BEAFBHEE. 1966)

Z OFEEILRI® O Esar OFEE., Dictionary of Humorous
Quotations (1949), Esar L Nicolas Bentley ® 3L#i# The
Treasury of Humorous Quotations (1955), [ 7 7 7 > B35
FERFHL] (1965) 228 A BB LT, MEBELB L LAWVGE
FEZOMHMOEOESDBLEHLIELDTH D, FHIZHET
b, HiEE@RR, WEFK, RS LVHETH D,

1 & marriage 72 O T 5 23 BAGE © WL L% What a pity!
Thd, [RALROE R I LiZA5) bbb, Z
T EDEMEFHIZHH TV OHEMAERRTH LA, ZDFF
ETIE, TORFIKAEAN &V LN ICR > T 5,

13) What a pity it is that nobody knows how to manage a
wife but a bachelor.

Colman, the elder MEBE % DENWTIL, EE2HL DL
DFEEHBIOL LI, HFhnwleThd, —a—
L= i

FRIFFEORICHE P ND &V ORMHLETH D, HITIFH
PHTVDIRDVZLTVWLIDOELEFEVIRLIFbEB 6N D,

KIL in love (with) ~ T(IZ) 1IN T, AL Tl

14) Many a man in love with a dimple makes the mistake of
marrying the whole girl. 8. Leacock %< OB BN 2 < 1FITIZ
T, BEELHEIFETLIENI~FEERDL. — J—ay
7

TR TRIE, EROMBBICHAF <, ZhEk
T,

15) ML DL L SITEET 2HF Y, FLORRABRLZ
ol
faults). You cannot approbate and reprobate the same instrument

(MUXEOHF My ZRB L, AR ZHELT S
ZEIETERY).

BoTFERSTLES XA 20737, HEEFEDEL
<722, BETLEZEILMNAZ ) TH D, get married [

[#5M3 21, ahellof [T TRER] LEIERTH D,

16) Before I got married I had six theories about bringing up

(His admiration for her beauty blinded him to her

children; now I have six children, and no theories. Lord
Rochester

17) I have suffered from being misunderstood, but I would
have suffered a hell of a lot more if I had been understood.

Clarence Darrow

TAVRREED ERfl L e LTEE SN EBEZTWD,

2. 5. Ambrose Bierce, The Devil’s Dictionary (1911)

1869 FEEHMNMOHM DO = T AR EIZHFEVWTWE, ZTha E
L DT=DW, The Cynic's Word Book (1906)TH VD, S HIZ
PIETTy7Ta—X - 7 A24E] & L THRS L
DFETENKETD D, TO%, kxRN, A4
DEEENHM SN T, BLRIEEDF T, Bkl
TWEHMER EToa T 2ERED LI (851 F8&%). ©7

A DHA% . The Enlarged Devil’s Dictionary by Ambrose Bierce
(96NRHRENTZ, EHITET AFENRER, ©T 2D
FENELDOTEARAVEORRSHY | HIREN7- (B 200
fEF). € DHEKRKD The Unabridged Devil's Dictionary
(2000)TH 5,

ZORT ) —OREEFEOFELZ N, A
FEJ) c ERABRTIXE THMMA TERVWIHA N L, 5
EEOE, DT THEX U X NERELSBATHEEEI
FEOEMMPEM TE Vv, FICZofFEiTbrvic<
R YUY BR] L LTLhHRERRL 7219, #%
W AR & FEfRAT & CHR L7 B R R I i@ Ue T
VAN Thote, BRSO Eicx U 2k
HOBEOMH BN TIET A0 [EREORI]
DEFIIARFAR TH o725 9,

BHLAWIERE WS L0 XER. EA. BRI
HRBEBRPZNEIICEDbRS, bEbEHEOaT A
EWMICHEL TV T, ZoKFEOHOFOFESE R
T, T2 L0 —AE LB O\ -3E&R, ERRD
FEEAWEEIERESAHLEZOELERbR D,

ZOREEICHE L TR OEFICOWTHEFIR AR5 ME
BdHD, RN 20HY, LT (1) (2) ZAFICKET
DM OENTWAEN, ZZCEERDIT(1)D 1964 Fhi.,
(2) ® 1971 EM, 3) D IIREFDO IFETH 5,

(1) WHEHFKORR [EEOFM] CHEFIE. 1964
1978 4F) BAFHR TH 5, %ICHEKOMmR (w1
BEDOFEI] CHIEEIE, 1983 4) MR SNz,

(2) BEMEN - BAE - BIFEEKRO [ER EED
REd ] (AR, 1971 4E 1Y) MR E L TIEIARIIR TH
%, L TZRROAISCER [FEREOR#] (1975 4.
1978 4F) M3 5,

LIAN, ZOBRERERF LT D KA RIICA 4L
DHHMUZBRRICEZB 2 200N EERBRTH /2,
WHEEMFEOR—VEARDY TRENREDL LS. [Zh
ROIFEINREIFAEZLLNTVDLONEHLMIT D
FERHVEL LD &) T & ol,

(3) EMAIMBRORE MEROFH] (ZUHAFERE.
1974 45) L ERVE [ - EEo&M) (FFT, 1977 4) %#H
L, SHICEEDTMIE - ik EBREORM] (R,
1982 ) % EFEL T,

EHERCTHD, RAOFITHELTHRATHRILTHRA
THMAEHELS T EKH-T) ZORIREHRE LT
ODPBRIZE LB (ZZTHRHBLFBEOAE— L X v &
ZNEZBRLZD,)

18) Medicine, n. A stone flung down the Bowery to kill a dog
in Broadway.

([BEEIRR) - - E% [#] 7r—FU=AI1CWVW5H K
ERESILLT, AUV —@BYIZRITRBASINRTEA,)

—a—IF—7HOHKERD E 200X, dIFE
FILICES TV TENE ZAILH DL, BIC—AREY B3 H
D, (ENRTH) BHEVWTHDL, ZOEHRDEZHH



FVO), fIRERAGILTND Db R, BEE KO
figii %z 5|9 %, I---Broadway & the Bowery &9 Z &
W2, EXIERRDHLDONE S GEEHO BT A1),
HI DR ENOBRREET HENIZETHA I I Yk
DERT - B - WHEERNST=ONnE BSOS LD Lo
AVASTAN

WITTERANICE 5 THEVRTOZ LA, 2B HIZE 8D
D 7g T2 O I BRI G L e i,

19) Husband, n. One who, having dined, is charged with the

care of the plate.
ZHITROMLET RV, BERAETHDLND, EHNED,
FEMTCF WY OFIRIZTE 5, FMIFATO K] 1350
bHLNRWD, FEFRO TR 1FRETH D, HEKROFE
HARERD L, TBrute DIHEZZR, | L H D, FEFEIITZD
X EIT ARV, £ Z THED Brute & 7.5 & “See Husband”
E®H DI TEEFIT 2V, TIiE Brute X Husband 72 D 7> 2
. ZHIEZED L) REEOFEETIE R, BRE RO
% Brute DIHIZR O 72, [R5 T Husband DA R L &5 »
TV2D0TEZRLS, W, BRIEELRRKOENE ZITH
DD ThHDHN. ZO “brute” &I FEIL. Kl A DRE,
TAYIRAFY ZADEPRITEIT DT DHEE D XCARD
Thd,] (/A LI77 L AZPFITLTVWDLD LA
THD)ARYITE D 2O0 2 A O KEANGEARIZHRTH
7o Bk 2 A50 1), ZetE 1 A@GB0 X)), LlEiiEdH o7z kD
N G#E LTHSTWDIN) AIXFARIEITEDR
W, EWVWIIRETE ST, B THNE., ZOEEDILRME
THHEICE T ANEN 2T LR ETHD, HARICYE T
D THIIE, BHRHERATZ 2 O FIRRROFETH H, BLE
WHEOLNLEEEL LUILITRER2S Litken,

B &R DfER 2 FEA THIO TS T 2 61135 % H 5 A3,
FNEFTAUTHEMBTE W2 —2721F 5 A3 %,

20) Mayonnaise, n. One of the sauces which serve the French
in place of a state religion.  ([A8&]FR] ~3I x—X [&4] 7
TUANCE ST, HRHORDYVEZDEDDLH, Y—ZADH
bLo—FfiH,)

Brewer DFFENL DS HRH Y (£ D H LIZT 7235 Sauce
DHEZW, | LH D, S HITHBMOILDFEHFR Y OfEFH

(B4 TFE5]) 12 o L) e, [RB, 20
TIUANE Y —ADOBRICOVTIE, HTRIC--DOFHE

(LENTVD) DD, [ OEIELT T 2 AFELR
DTEHEET 20, ZOEKRT DL ZAHITRBTHHINT
W%, ”In England there are sixty different religions, and only
one sauce.” & FENPNL TV 5B,

LinL, SoEXVEBTERN, 772 W EA b
Uy 7 OETIERNDN, ZORDVEDELDD LITE D
WO Zlh, MAEAVOD, FAZON, —I&, Sauce
By, (LR, miaHEag,)

21) The one infallible sign of civilization and enlightenment.
A people with no sauces has one thousand vices; a people with

one sauce has only nine hundred and ninety-nine. For every

sauce invented and accepted a vice is renounced and forgiven.

([ABEIRR] SCHAB L Dt iEE R LD LD UL D, VY — X
AL > TVWRVWEROEHFII-TTHLDIZ, —
RO Y =2 &Ff> TV HEROEEX, bFriEit
JUIZT ERWV, Y =22 —FEEHA L T ANLD 2T,
BENR -2 TELN, FSINDILIIRD,)

HEE] I DR RUT B H A O FHFR DS [RIEME) L H DDA
THAN RSN TNV 77 AT Y — A TRNE
2] LW ZERHDID, vIR—ARY —ANFEH
BRI 2 LWV O BEROE A SIFEMTE RN Y,

BP0 T WEE o5 T 5,

22) Bore, n. A person who talks when you wish him to listen.
ERFEC DR BITIR S BEAIA A TV B N, BESCOMIR & kb
WIEHBEETE L LD TH D,

23) Marriage, n. The state of condition of a community
consisting of a master, a mistress, and two slaves, making in all,
two.

ol ZANDaIa=T 4 —THLRETH D,

3. Reverse/Inverted Dictionaries

Whwd [W5l&] OoFFETHD, TbTH (W5 &
EWIHIEBZF (FOEE, HiB) XM@Y H 5071255 b,
FEEZILO LTS FIZL T, 0By, BN
R, AOEFHFEIEIANT L TWDARGTEDD LI
180 EEDLDLIOTHD, F—F— Kb v F AR KT/
S TRARENWNZ 22O HREFOBEE A 5, 7 CTICE
HELLTCHUEZDZA~Y—F 74 TIEEHRLTWD,

I TR, BT AR AOREENS [WiEX) LB
ZA6NEIRLDOEANTIY —{L L TREERAD, 177
DERBI TH DN BN Z N, APGHOBNTH 5,

3. 1. A Phonetic Dictionary of English (AR E—#. 1981)
PTEEOFRGE N ARY 7 &5 v TEIR ) 15
THI FRL ), FEEL ST IPA TELNATWD, 1FLALE
DFEMFEFERL LR FEBEHARE TS IPA L ZHITHRD
THEWVWREETEZH > TVWEDOTIOHELMHE - THDLETS
ICHENADTHA D, BEINZITTEWSEEF LZE S, [a]
NH[E]E T 44 ORF L FNEIZ A TV 5, Word Finder D
[ ] %47 < Spelling Finder Th 5, #HIT/NIF B K OHE
Bxnby, TORNEEMD D L TEMEERICH LT, H
EHMOBEETILO] LOZETHD, 2. BAR
Do, MEDHZZ T, BREFFIEMOIZAIPNLTND, =
DOFEEEZRHREIET [FTHHREEE] 2612 0N EK
HZREREEDZLTHD, ZOFEORIIT. MEHFHL,
[ZhRA 72 LL b - HFEAROMEER, 7720 bR
SCHEIE, TR OEERAFIE A ETER S BITIAW) toZ b
Thd, TOHAVE2—F—DDOIFELWHREIZLY,
D CR&RN OERADENRE > FRIT GO 2, 1Y)
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3. 2. [RELEYSIFER 4 Pocket Inverted English
Dictionaryl (BBIFBHEE. 1968). [HEEFHSIFM] (A
BFIBHEE. 1968 4F) "% [FEHNXKEFBET Gunshi’s
Mini Inverted English Dictionary)] (1967 &) 19

WHFED AR T DGO T VT 7y MEICHGEZ
W _FEXEFHETH D,

ST, [FEFEETIEMR] ORKZN, T4 TKDD
HEEIW<2H L0700, 915k, T..rl THEDLDIE 1067
. W, AWML 2FADOXFOT VT 7y METIE
NLZOIFFIETHRY, Taal TRDDIFHEITR,
l...ba] T#I BD3EIL amoeba D F, [...ca, da, ea...] THK
b B EE & % <., Mecca, America, cicada, armada, Canada,
propaganda, agenda, soda, idea, etc., [...ar] T HFEIL
bazaar, bar, car, vicar, motorcar, scar, streetcar, radar, etc. & 90
BEENW S, 2oV gl & 1FE (PEIIEEFEL L2IZ
DMLV IEMED) b D, OED' D4 0~5 0 Ll i~
BATHLEHELAICIETZTECH-TLED, HEFEHFTEL
TRERFE D MZFEE L TORIEEWES S, TIE,
ZOFEOHIIIM, 2EZ ORBIMENH D O,
FTCICBEWSL DI, HOERHEZFOHBEOH 272 &
AT TG E LTHES R TH D, LL,
EHEOEBEZ LS HICEMTHRIEWE 572, HiE (HFE) o
MK (=FE%) OFHEPNFEILT VT 7 X7 4 A2l
RTHATHHDOER SR, T2 HEEMER RV, IRAE
Ea R LFE OSBRI IX., cat, catalog, catapult, catch,
category 72 E LW ATE Y | M ELOERIMENRSH DD T
E7en, UL, WEFNIE T A THID TGRS O R
AR ZTL D, MBI EWVIFERAMELR X 272D OFF %
N 1MoFERICEKIbINIZ] OTHD LWV, BELE
FOMAMELS | 2R —BBRICH NS Z & TRELAIZR
HONEEESL, LoTENBREILELIL, T2V D
HAE, 58 & MFOMR, 8 ERBHLH550H O
o, R LFEIROBR R &2 MR FEE L T BT S
TS, E7o ABAIZELENEE &S TRIN TN D,
SHILENEFNDOFER THRDL /- FOHEZLIZIE, 20
EEAKOFE EOREINTND, ExIE, e THRD
LEEE (ZOFEETIR) 2828HD. WiETH-e & -y T
KD 2N, EVRTTEL, Z20lhzR2 L Tn5. (7
1) FERO e iImERVvoThiiE, B E-TH k&
ZHITHDHN, bLID -e & & 5L, hat-hate, hop-hope,
pin-pine, tub-tube 72 EDORFUBAMF R D, DED | -e
FRTORERR NI LERLTNDHDTH D, (LLTHE) )
FKE [955% 7 — b (1978) R [FVWOob & & Z5%
HRD (1978) 72 SIZFEL WA, EBRIIT ERFHEOLK 20
FRNICHE 2 ORGERMEELHH O 2 7 MIENTZLDOTH
D, TOSARTINLHZFEL T\ Z ENNnD Y, FREE.
FIXORELHAIRELHES T, FHELRWBROTH
M7efETH D,

3 . 3 . Theodore M. Bernstein, Bernstein’s Reverse

Dictionary (1975) Revised 1988.

B % HHITHIS LWEG 23R B OHE R, Ko TE
W (B2 WVITFER) NOEDFEELI LWV DR, XA T
AT A=A —HONLEG & R, e lZiZED LIS
BSLODIEA I Dy, REE LARWEENRRD H5FE L TR
BT H, EEREZAS, PR EBERITITHEVRIC
NI NI Uy —RAFEETH DL, EANEINEBL-RY
THbH, A MVD Yes, ANew Dictionary Th 5D, ZiLE
TOMEFEZ, 777Xy MEZESNLNTZFEDE KL H
T 2bDTHoTR, TIT 7y MEICIHEA~TZEKRD
FrevyVDFEEzERALDHERDE, LWHIZLTHD
(FLEORIF), LrL, ZWBOSERDL, BEEFEE T
SIWHEWENSITITE, o THUE. NEH. HD. FKIT
moT, FSBMNWT, BEOBENED L > ARIZ---. 1 TH
RO LD EWVI LIS, INBREFETE IR
IND D, AKGELIKFEDORER), FGELEFEO LD
Bk, FxAEACE - T, TVEAEMREEED
riclbnd, il LT, move &9 SHEICE L THI
MT 2, F£E5T T8, BT, 5lo8d, (RIZ) e,
BB SH 2] <b6WVLnBEnohn, T O Reverse
Dictionary TIZLLF DML TH D (EFXOMHIOHDFEE clue
word, FEFZ K TEE% target word EFFL TV D), AR
(p.112, 15 3F) & WEThR (p.158, 8FF) 76 Efil,

24) move ahead slowly but steadily: forge (target word @
small capital Z & fE L 72\, LATFFEL,)

25) move backward, withdraw: recede

26) move dreamily or idly: maunder

27) move heavily and clumsily: flump
target word IZFEEDHLEICT LT 7 Xy MEICE RSN
TW5b, LML, clueword (=Z OHFETIHERNIEE D,
KXoT, ThIERKREEZLEES DER) OV R M, &
W TT 7Ny MEENS A TORTSBEITRVE VD
LAY, EEBEEBEBEFEMNLOTHD, LoT, AEA
WK clue word Z BV oW X LMEZ RV, H DWW
I1Z clue word (ZHE &2 23 TIENVE Lo L7\, BB REGE
FEEIC L o THFBROFZHLONE I Ro>TNEINITT S
WZIEIL R D DEEE RO 5 DI clue word 230 < 222 EH
FON target word IC72R T2 ENESDTHAH, W
FIRTIE 2500 ML EOFEERABMENTZD T, £D5) clue
word B I X 7223, D =FThRIZIZ, &FEE B clue word D
TNT7 7Ny MEO—BEEMHIFTTHRLY, LML, 1T
B, T b target word (%, FFEO L HICHED Rz &
HRWVEENEL S, REREFEE CORARLNRER L, £
HRFBEMLBELTDODAXICEROLATLE I b LtV
move % clue word & L TWAHlZH H—D,

28) move rapidly, scour, search: skirr

THTh skir &0 D HFEE R Z LAV, OED IZiF
fEPCH D, L L, sIABISI T~ T I9HALD LD TH
%, BIRIZHIT D2 EHMIEIZAHLICRE N D THA ).



4 . Thesaurus/Synonym/ Lexicon (Dictionaries)

AIRCOEEE (3. 4) ITETWBAEHand 50, WL
HAE R KERFEFE THNIT, LV #EUREE
N2 ENTEDIZ RN E W D RFIZ G W TESL D D3|
ZOAT ) —OFHERTHDL HEITEERITIY —,
AT — ATV —IZ5TF T, FIABET S5
%?’Eﬁ”bf:ﬁi“@%é FEFZOMR{THLEEROLZ LD

FHORNOENRRELEESBERSTOND THHERE
5 E#i(synonym)' 4y JE FE e 3 (thesaurus, lexicon)] & LT
ﬁbnfwé ZTRETe A A FEEERFEREE O EE T S
DTHA ), EEFEEL L TEEREMEVS T ORI &
AP BLETH D, SAEGEE LTFEATHDIARINLE
W T O RORALWVWHEGENTH D, &P
HEEOTNT 7Ny MADA T v 7 A Th L, BELRITE
< 1852 fFu K D IEFRT Peter Mark Roget 23 (R L 7= (&
> T Z AU E T thesaurus & V21X, Roget’s Thesaurus & FEIE
nNTWie), 2o#kH 7 3 Y —RITiEAe < BSEEEOTLH
REERHBLFELE LTI AT 7y MEIZIE R X 7-fEE
CHfmSEJT# @ thesaurus) NHB L7z, b~ I2
B2ZEIER, BEENRVOTHD CARETH- T, &5
WCFD%, FHELZEHR L THEAISTZMZ 726 OR G D
72. & o T synonym #E & thesaurus 2300 #2IF L T & 72,
TN—=TDENENDEITERSCHGILB ST S bICHE
FTHTHAD,

LZIAT, BRESXITENE TEN, HFEBEREHEEO
FHHICE S L7z synonym O FEE T KREFENLT VDA, —
W D synonym FEE AN R TITITHYOE IR LET
HD, RIFIVFEELZRRKREH L 2% D McArthur @
lexicon <> Summers @ activator [T K EHFHRFHEETH D,

4. 1. Roget’s Thesaurus (1852)

Z XU thesaurus O JRE CTH 5, BET
ZLDIFUEFTIVRERLNTZ LD, BRI ITE D
STWWRNZY . F 72t fWIIZ Plan of Classification 7%
% Y. Class 1. Abstract Relations, II. Space, III. Matter, IV.
Intellect, V. Volition, VI. Affections & 6 DD KA T IV —,

s Z &0)(“%

ZLTENZEND Class (2% Section 28 FALX & LTH Y |

7= & %1% Class 112 I 1. Existence, II. Relation, III. Quantity ...
VIII. Causation ¥ T Section 23/F S 4L, HmMEHR TN —T D
FFTN1~8, 9~24R LRI NTWD, LA L, Section

WFIERI 7 TY —IZHHE 5 5 DT, Tabular Synopsis of
Categories & WO EXNRHE I LTV D, Section £ALZE LD
TRy (h A7 2V =) EZDOTFTORYy UhAT Y —
MR V—T) BETREINTWDS, & xIiE Section L
Existence @ F{Z[X 431, 1. Abstract, 2. Concrete, 3. Formal, 4.
Modal ® 4 &, % ® FIZ 1. Existence, 2. Inexistence ... 8.
Circumstance £ ThH V| ZOHFEZ /L —713 1000 FE Th
%o EPlE—27FRT,

29) Class II. Space, Section II. Dimensions, 1. General

HOHT T — LEFEARED K 7

Dimensions, 192. Size.—N. size, magnitude, dimension, bulk,
volume, largeness &c. ... Expanse &c. (space) 180; amplitude
E DO TRMSICHEE Z R L7223, 192 F 7210 TK 70~80 @
EAATLE I TS, LbEEEEXLZLICLY, F
To. ShEl 2 BISLTUZ T2 2 21Tk, size 0)’&%4\7&?} bl
HEWERFALOZL—FIZ LT 5 HE5I12koT j%jl‘un\
A b #E T 5, % LT cross-reference 75>BJ‘EFJT Iz
BIREHESITHD, RLMBlOEPIZ 180 & ij < %
M. ZEZERNEF H T T Y —D Section I. Space in General,
1. Abstract space, 180. [Indefinite space.] Space. — N.

.expanse Nl SN TWVWD L WVWH BEETH D,

Flo, BT OFEEDOLHEFEN alphabetical order

TR#Sh, BFRINV—=TDFEEHENPNLTND, Mo T
WHHFEND, TR E O Z ORICHE Y 7258 % Ro0F
TeWnE WS IRE, RENEEE ICTAHNRHETH D,

4 . 2. Webster’s Collegiate Thesaurus (1976); Webster’s New
World Thesaurus (1997, 3™ ed.)

Z ZIZZF IS 7= thesaurus (IEFEIZITEE /2 DT thesauri)
X, #WE&R] % #5C. alphabetical order TREHH I N TV 5 &
WH R TERD Rogets EIREWIZER D, U‘E}’)@%)
conventional dictionary DIER &R H 728 b HFERFEZEH I
Lo TERNTHD RHLEO TICHERE, KEFE., M
FEAMEMEL TV D,

H ) —ODRBITZE DIERFEIC, BEANERIEED S
B, Rt LVbYD f7i74 ]\ U— ] mi# L TE
HEOTELTVWDZETHD,

30) anxious 1 adj syn AFRAID 1, aghast,
frightened, scared, scarey, terrified ... 2 syn EAGER, agog,
keen, thirsty (_EFC Collegiate)

31) anxious, modif. 1. [Disturbed in mind] — Syn.

[] ascared, fearful,

appetent, ...

apprehensive, concerned, uneasy, worried; ... 2. [Eager] —
Syn. desirous, zealous, eager, fervent; ... (52 New World)

AMHEDOFEETIEAE—AF XY EXLVOHE, BEOFET
W[ INOENFLHERERT A RU—FIZRos T
5, FOMIZHHEH OEEIX cross-reference & AR I T
ERBEOMEZR > TS, LrLEE, FEEEZARKNIZ
Bl L Tirnin,

4. 3. Reader’s Digest Family Word Finder (1975); The
Oxford Thesaurus American Edition (1992); Random House
Webster’s College Thesaurus (1997); The New Oxford
Thesaurus of English (2000)

B D thesauri HETERD b D & FEARRIZILFE U T,
alphabetical order T& %, EWIME WS & MV R
FETBE, MEV->ThH, FBHEN —DOTHSL I LHEKT
A EMLTHAIXATIEL TWVD LWV HTHD, 7R
DRFEREEEFERL TV DOTE RN EEDNLD, b
LA EMDOFEETHA D, MBI SNIZFEROMEVS T
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OFHe E1X 8RO TH B, YNBSS 72 Family Word
Finder 2> 55|92, LFEFEEE anxious Y EiF 5,

32) anxious adj. 1 She was anxious about her friend s illness:
uneasy, distressed, apprehensive, tense, disturbed, worried, ... 2
The children are anxious to go to the party: eager, impatient,

desirous, wanting, expectant; earnest, intent, keen, ...

4. 4. In Other Words I (1968), IT (1969)

D2 DFRERFEEE O T O - DICIREE S o FEE
Thd, A 7AMAYTHFERAN A=V LT VLS TR
INTWD, FBERLMB, AFIK, EnbbrTn,
REEZAMNEFE L L TEEFITE o TOHRRE HEEE &AL
STTHEY, LaL, EETANZIE, S8R0 5 ARG
EREORFEICLTRILZV—TEE 25 L, RDDHFEIC
HEDRNEWS ZEThHD, (K] EHARFBEFND
L. good, nice, excellent, etc. & EWENRD TH A 9 D3,
nice 1T 7V —TIZ A>TV, EHEIZIFIA->THLENL
KBROA, nice THFEVICHLEZ DHE THELATLE S
T, LVEYZRFEEES X5 nice DI THABICEZF LI L
TRANCIRTH ST W%, Good D 7V — 7%, EFRORETHE
OFFETITTROEY TH D,

32) GOOD: useful, valuable, pleasant, excellent, skilled,
right
FHHORELNIRLT W, IFLDOEHIDOHREIHT S,

33) GOOD is the opposite of bad.

used too often and used to describe too many things.

It is also a word that is
Almost
anything that pleases you when you see, hear, taste, smell, or
touch it may be called good. ...

FEE FERGERERERE A IS VTR D ISR R 2 AR X T
WAEBHIRIZE S LI IC L THETL TIE Lb\ﬁ#%f%éo

4. 5. Tom McArthur, Longman Lexicon of Contemporary
English  (1981);
Activator (1993, 2002)

AR D T &<, HABTERX THEDOEERILELI TV S &
Co%a. BARANDOEE (AAFETRATWD) &, %5k
ADRES (RFEETHRATHD) BYERES, LT, AL
TN—=TIZE LD THERSINTND ZEEH]FHFL THNT
HDERONELRNWI ENELXIZLTH D, ZORITE
T, Z02o0FEFELBFRLTTHD,

L, ZO2O0DFFENZNE TORE L REMIZHR
725 DIFEEFERGRGSE O DIEL TN LN 2 L
Thd, bHObAAEENGFEFE TH>TH, Foxr BEAN
EEOHOSEDELELOROS HEENELZEET D
Eolc, ZofRFEEE->TLVEEBELZMD L) Z LI
BSLODITFGE R\, AIE W Y) 7258 2 o 2 555E
FEREMORESE - BiHEHE, BREFIThEZSHITERES
Tl T7r—<hEBEALEL VL TH LW, MEFLD
thesaurus THDHIN, A VTV ANRKEELTNDHZ L, £&T
DFFEIZFHEHBEIZ L > THNIRTWVERE AHICA ST H

Della Summers, Longman Language

NTNDLEZED2 ANEERFFETHSL, K- BELEL
I ETHRICHD TR SOHEETH D,

(to be continued)

Notes
D YHADPED 45D 1L S5V (1) »5 AR
DIED, FEEHTLICARAOETHRINTZD T,

1MAHEZENST L, Bl MEnst sSh,
ENEUTHPIRERE L THHEN 1933 FETHD, 26
WA 4 B MDA, ME-FTELT208E L
HONE 2 R(1989)TH 5,

2) VarYVroOEETEHAH LEIIEERENSRILTF,
T RSN VEEIXFEHOALKLTTH & 1T small
capitals TH 523, ZAUITBE L T2,

3) XFZOLORBEFDLN TN EORHNLNT
WD, BEOLFTCRAT L, LT

4) REROEFENTT MTHORNET, 7 AU IO
RN BE_YE AL, BAMICMEEDL H T
T, ZOHO—2F 4= I =N Eot, ERL 20
DT, WERBV DT TERTWEL, FHREWVICR
STz, WHEEZNTDHIDIEE WS, A — MEEKE AT
BRLHDOTHD, ZHEFTFEANTE> TWZDh, K

WE(1984)Z LauiE, dbEgA v /T v RReray T v
RCIEBICRREEZY LR, &— FETES 723
VIZEWR LD TZE D T, ZHTHFBICADEN L

I TH D,

5) ®BHEME”. OTRT,

6) FEBENMBEELILAE. Valr Vo OHETIIEREES
LT, FEEFF 206 TWD, Eio, FBEEN
ZZET, GBI S E WD OEATRR X

MIL—ILThD,

7)) ARV UTIEOWTEBIELEI bONH D, YR
u/v OXBNIIRAED X 5 IZHEE TIX 72> 7=, Francis
Bacon (1561-1626) D, AV 7 X F7Z—EFL T
minolo, 1T HAZENSREBICELEZIHD, Vo
VI UDFEURILIZESE L TV o,

8) A FEIWEM - BMBERFID=2—ATHELEY T
5 (2013 4 11 AHTE),

9) FRacHTM CFk2042 A 19 H) HRETFE] : 4550
HESRRTPRAEGBHEICE R L. FEEFTLENPHER
Jooo, CHRFROEYEZ---1E#%E 5 FEM b BEIC
B LT W

10) BONCEIIR & H U7 O s RS2 SR % (IET L
HIREOBETHD) BIIEHFKTHD, BRELT
EWEIE DS LT,

11) FrLDO b OIX 1971 FEYRR & 1972 FFIR & W 5 HARHE
DEBENEIR->TWVEONIRICE LT 2 B H

%, BT TREL, [ bD2#BMTT L, 4T
bV EITNL] O L, B4 1F L4 28T
FYETHA Mz o, &< ThsramtEbd s o,
A DS IIR O RITEEZ O L 20T <ML



12)

13)

14)

15)
16)
17)

18)

19)

20)

FRTHHEND HDRDTHS D h,

relative attraction (BE£RFAZES) D &, BRI 4
DIEIIBIRET R ORI X W P F 54, (LERRY) #
BHC X VIR Z 3B 5D, LLTOBITIE, Ak
you thought IZ4F A Hi T d 2 7> b BALR R4 51X who D 1%
7§ T 2 A thought © HAYEED X 9 1Z/& U 54T whom
Lo TLE>TWD, (ffl) There arises, too, the
objection that a person whom you thought was a fool,
because he always went about with his mouth open, may
only have had a bad cold in the head. (A. A. Milne) ([#75%
FEoAErsL] (RFgEtt, 1982))

KB DI H EFEAMCRE AT L, BT F ALt 1)
HELF->TWVE, £V BWRNZZALN,
medicine (DWW TIXE#H & M5 22\ mayonnaise
COWTITKREANBENR, 77 2 Nt 28k
% &£ 9 7¢ = —E 7 T Mayonnaise is more important than
God for the French. &9 Z & TRV O LR L
7

TR BEEOEENLIIT H2E WD FEil
(=EARRCHIF T 2HF L 20EE) oHHIZO>W
ToMfE —5, BEOEFHENEILTHD [H
LIEEGINTENREZRE LTINS BEEICHNS T,
Wiz ABoOBERT “TXay7” & “To0=
0y 77 LFoTHDE, MAIT “develop” & KRN
HT, BRI ERHTRDL EWS TS &) &
BB 5O TIERVD, BARNT—HKIIC, B
HERE (=M OBEMFHERE & EBRORE I o)) ([T
RWATH, WL HAGBE TR ET LM TE 20D
T, /b & N MW & s ETE /2 N & JER
O AITREEND AARANTE > TOREPEFZIFW
R ) F—EDHTLEFIC>ThH, THDT)
DEELV, TOREMBRHARANRELZEHALHEMR
STIELWEARLTIND [HE (ZBEEIHEES
NIZER) PRI EFYLIEFI) O HBITS L
L7Zeb b 2T STEDLONS LA,

BRE 2B OEZLLRONTES DML,
ZOHIFITA L FKOFEFITFEHIC L TS R0,
ZofREETIEH, RELELLTI3410535TH L, L
ML, JREEEEHEZL LT, &hde, HHb, T
ERTHRY, BReND (2 IELWIEE LW
LiIFEX D,

FKO L, 72 & 21X, cat, mat, rat, pat, sat, bat, fat,
hat DX D7 4= 7 AICHEHIZA > TN DES
9. (7 L EIMIT, 2013.10.5, JACET BIH G
e VNVEREEOBRMIC A 5 3]
ZOFEOREFEIC, KK LT O T, EROREEN
boOBETLINTWVS,

UTF, b R4 32BE L, EKRXLF, KF, AE
XY AN EETEERL TR,
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On weak value and weak measurement in quantum mechanics (1)

Masaomi SHIODEN

Abstract:

Weak measurement and weak value explicated by Aharonov et.al. in 1988 have been studied actively in recent years.

The concept of weak measurement and weak value involves many ambiguous aspects which have not been clarified fully yet.

Accordingly, it is a meaningful attempt to examine several physical quantities in terms of weak values and thereby find its

implication in various examples. This time, we present an elementary but fundamental example, which demonstrates that the

imaginary part of the weak value represents the interference effect, that is, one of the crucial element of quantum physics, in a rather

simple manner.

1. &I

WMEAE D FHRIZ B\ T Y.Aharonov, D.Z.Albert, L.Vaidman
(2L - T 1988 FIZHEB S 7= 95 E (weak measurement)
L. ERIZE S THONDBETEBOE (weak value)
WCDOWT ORI L RE G ISR EZE Z &0
TEDRMETITHGT D AR E) 7 2 112 L 722 E O 5518
DOFEBIZHB LIZ[1] [2].

FHEOBEWIZOWTITRIEARAfM L RN L < F Ok
RIFRPEEN TV D BEFEICED[B]l, €2 T, WAHANAS
B EEZBEOMSE AWV CEE L, Y ECE k2
it & AT & 72 Copenhagen fIEFRIZES BT NI LD
FERLHMLTHADL LT BEEOHDLZ LEEZOND,

AFTIE, —IG, EREOBRMEOFFEHZ R LIZEIC,
FHEORMEEZ R L TWAD EEX ONAERREICET Y
BEO—FlZfIrd 52 LT 5,

2. BELHEAE

1 T R L 3 — N g I S B A (KEK) 38 KL 7 iR T 12 A 98
PTER G0 O 18 FAF IR 2 Tl RFPEAE DM A D323 53 E D 5
FIZRVAHA TN D,

P —ARAICER R TR SN D, ERFE=EICE
J DR T, WL O DR EREREMRNT D L, £
DOFEFETIIRET O b ORI HEE | REGTIEE T O b O E)
PEERLTODOTIEHARWVNE VNI HERENINLTND
(41,

BRI BN TR, B WIIZ Werner Heisenberg 12
Lo TRE SN GEF, NRIEEIZ K - TEHMICE R
DINZ BAe) Fral TRfEEMEREE) BLU, bl
IS TARHEEMRMR] IS &, BETORELHET
LYHEEEIETH Y HWITHM 2R CTh 5 LE )
b THEEE ) OF—fhEk X, RIRFCRET 5 2 &2k

RNEWS T ERMBILTND,

LD, 7o ZXMEDOHORE L WD Z L IR
STEZDLE FEMICTIEZETHLEMRICUET D Z &
BHARETHD WS ZEITERD, L. Aharonov b5
I & o THRE SNEFBEIL WE S DHR0R%HE
Lo THEILLAAWRBREICHO THMET I E NI E
R THLN, TOKE, MEREIXE WO TIERL
L7, TNEMO LT, WUEREZMEYIETZ LR
LA IE. ZHEOR CHIEZMEY KL T, +OFEHE
EFEWVKETHE D W) HEERD,

BHEORHMIC, FRAELVWOIBMELNH D, i,
MHREBIZRWT, 558F%H L THEATER
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WHRWTH FEE L TWIRIBIZRORER H S0 E 9 o
Z RS L T8 IR (postselection) 24T - T, efhic& - 7=
T=HDBEZHTHLENI LD THD, LT LTIDLSD
22 FOEIRAZBE LIRS LICLY  HEEZHIESET
T TR 72 E & FIREIC T DR EN R S E 20
BT, WS OPDORTEI N, FHROFBENER INT
W5,
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ROWEAICIE, LTO L ICERSIND,

o) .

T dlv)

R A ST BB A, MRS £ =0 T|y).
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th
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RANED S BBMET, KOL D RBICARS,
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Wb LT D,
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3)
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THLIMLRGUIEKRD L D175,
_IAT iHt  _iHt
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pw(t)=<| T v) )
(Ple " |w)
Z 2T, HiEIERERICH E LT, 1 ot FRFIRE) %
B FiFCHDBE, @ Hamiltonian 1%

2
p ma)2

2m 2
WCROEZ L TAanER2]. /&,

H =

5)
ThoT, AL
DT x,, (£) & Tl I 7 B R & 7% 7
s

d 1
— t)=— t 6
dth() p.,(t) (6)

BEPND,

BETER[2]DEF 3 = THU=
b—acoswl .

x,(t) =acoswt + —————sinwt
sin T

DR Z AT, PIEREf =0ickWnWTx =a. &R
ft=TIch\WTx=boEAKETH S I-LT5L,

P, EUTFOE5ic7 5,

. b—acoswT
p,(t) =mo(-asin ot + ———————coswt) (7)
sin T

FR T ARG & BRI IIFE L VWERE b EIR
EOLAICOWTHE L TARADLZ LIZT D, HIRIEIT
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w=slale)). o=l

L35,
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ZhHdH LI
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_ o -0xU@)(a,)+|a
plua,)+|a,))
_ U -0xU®)|a,)+ (blUT -)xU(0)|a,)
U @]a)+pU@)a)

Z DR ONLE D HFHRE LS5 30K [2] 0 2(9)
Wy UToLrins,

)

b—a cosal .
bracosel 1a)tj<b|U(T)| )

(blU(T)|a,)+(b|U(T)|a,)

(al coswt +

b—a,cosol .
W sin cotJ(b U(T)|a,)

(blU(T)|a,)+(b|U(T)|a,)

(az cos ot +

(8)
K(6)DEHEN G EBROHME p, (1) 2RO THD L,

UTDE 225,
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blUT)|a,)+ (b|U(T)|a,)

p..(0) =<

b—a, coswT

x[o(—a, sin ot + cos a)t)<b |U(T)| a, >

sin T’

b—a, coswT

+ w(—a, sin ot + cos a)t)<b |U(T)| a, >]

sin T
)
zzc. (blU(T)a) oRkimzmr e LT, flad
Feynman ORI & DR,
(plua)

imo 2 .2 _
_ mao eZhsian (a +b )cosa)T 2ab]
\ 27k sin @T

DEN BTV D [5],

(10)
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LI 5D,

X 1

EHRERE Pr(gly) L #< &L SRR
]

Prigly) = (B0l

LERIND,
MR AE — AR ALE X IZ W CRB T 57 61T,

[#)=lx)=c *0)
(BUDlw) = xly @) = (0l * |y(@)
22DT,

ipx ipx

Pr(gly) = (Ole " |w/(T)) (w(T)le " |0)

= (x|w (D)) w (T)|x)
TFHOET 25120,

ipx A ipx

d _ Ol n (i P o
EPr(¢|W)_<O|€ (zh)|v/(T)><'//(T)|e |0)

ipx A ipx

+{0fe " [y () {p(@|i1e [0)
=~ (x|l )] )

—%(xlw(T Wy ()| lx) ()

W DIRFED D @ DARRET X OALEICAT < BB R THI

ST, R ZRT LD EZROTHD L

d
LT @) (@) p)

Prdly)  h (xp(D) n (p(D)]x)

L B @) e o

TIT, o LW ORI, KRIER X OLE
(xlw (D)

THHLIREHEOFHMEEZRLTCVDENL, Tk

p(T)EES ZLicT B,
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gy ,.

ax oy (T) == p (T

Prdly) hpw() =P (1)
= %{pW(T)—p*w(T)} (12)
=2%Impw(T)

4 prigly)

dx— A

Pr(gly)

SREELTHL L, Zhun p, (T) DEMEZ R L

Tbb, Pr(fly) LT

Th Y HEOEEE A RE OB L2 R IHRIEIC R > T
LI LEINTREND,

3 ETRLERO) ER10) LS, p (T) 0 EKK

AR, ZOEEHE 2R BT &, RBOE({LEE S
TENRTEDRLEWNWH Z LI D,

5. 8hYIC

FIEICOWTIE, RBADHY N LRI TNDE R,
SIE O FEEFNE L ORL % BN & ORE L
KELTWDLENWI ZENMETHIZ.BEEDO L DR E
F- ORI FPEE BV WD T EMEABBICKRT Y
BEIZR o TWD Z &IC2 Y, ZAUEREICHER NS O
BdH D,

BWHEOBEZRA T x OFETICH LMEELFHE
THZELICLY, LRROFEERERENI D LEZ X N
%

LZAT, AT THRI A 2] 2BV TR, LI
USRS L LTEFMmICET2RFEIEER TV D, &
B 2014 F 1 AFICH, AREONETH H5MEICET
DREENTH I TWDH I L& [ RERXOHEAM SN
72[6],

T ZATIE, 1949 HITHIKIE RN E LT TRTO
FH) ZTEOB 2 J57 5 bMRE LI IS BE R K O i 5
(BT T LR—T—3 3 V2OV TOHEEZ KOfFE
LEBITTHFITREZH>TNDBIEWVD XA FILT,
SE O S 28 A L7z Yakir Aharonov [K~DA X B =
—FLFEN - TE Y, KRERREN,

ZITHWMFAINTHEN, PHEOEX KL, kL TE
FThHHREEFZ L0 T L O TIH L BITORET HE%
HLWAEFTRELZLDROTH D,

AT

ARz D 5124 - T, @ R /L F — I g o
FRL TR TR T BT O RIRICE KRRk b
MBS 2 WS E L, ZITEHELR L ETES,
Elo R HERM AR A ELEETOR Kl
RICH H BT ORFENEICET 2R EZ LT/ E %
L7z, 8h®THEILE L LT ET,
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[1] Y.Aharonov, D.Z.Albert, and L.Vaidman, Phys.Rev.Lett.
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27 - 30 (2013)
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Construction of Development Environment for Function-Limited Software Systems based on Frameworks

Yozo TAKIZAWA

Abstract: Author describes the evaluations of applying refined frameworks, proposed in the prior researches, specific cases of small

projects and further refinements of development environment for function-limited software systems. Because each of the cases of small

projects has already function-limited factors, the results of matching between the factors and the criteria of the frameworks are analyzed

for refinements of development environment including supporting tools. The results tell us about bonding of system parts and

transforming to subsets.
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Pap| e —
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Low temperature preparation of TiO, photocatalyst thin films using water-soluble Ti complexes
Takashi ISAGO, Fuka HIRAYAMA , Kazumasa FUKUDA, and Shunichi TAKAYASU

Abstract:
were synthesized. Through the hydrothermal treatment of these complex aqueous solutions using a reflux apparatus or autoclave, TiO,

Two kinds of water-soluble titanium complexes (titanium acetylacetonate complex and titanium glycolate complex)

sol solutions without generating precipitates were able to be prepared. Then, coating of these solutions on glass substrates by means of
spin coating technique followed by heat treatment at a low temperature (200°C) successfully formed uniform TiO, films with good
transparency. The measurement results of X-ray diffraction patterns showed that these thin films were composed of anatase type TiO,
crystals. In addition, photodegradable activity test using salicylic acid and contact angle measurement test clarified that these thin
films had very high photodegradable activity and showed superhydrophilicity after light irradiation. The cause of these phenomena is

considered due to that the reflux treatment or autoclave treatment of titanium complex aqueous solutions generated stable solutions

with dispersion of TiO, crystals made of ultrafine particles.
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Fig. 1 Preparation process of the TiO, film on substrate.
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Fig. 2 Photographs of Ti solutions.
(a) Ti-acac solution

(b) Ti-acac solution ( after reflux treatment)
(c) Ti-ga solution

(d) Ti-ga solution (after autoclave treatment)
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Fig. 3 Photographs of TiO, films on borosilicate glass.
(a) TiO, film (from Ti-acac solution)

(b) TiO, film (from Ti-acac solution, after reflux treatment)
(c) TiO; film (from Ti-ga solution)

(d) TiO, film (from Ti-ga solution, after autoclave treatment)
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Fig. 4 X-ray diffraction patterns of TiO, films coated on
borosilicate glass.
(a) TiO, film (from Ti-acac solution)

(b) TiO, film (from Ti-acac solution, after reflux treatment)

(a)

(b)

Fig. 5 X-ray diffraction patterns of TiO, films coated on
borosilicate glass.
(a) TiO, film (from Ti-ga solution,)

(b) TiO; film (from Ti-ga solution, autoclave treatment)

TiO2 OFEMRIEZ N O D722, BRAEL L 7= Ti-acac
Wik E RIRCARBLE ST TEONEHBERE, A— 7 L
— 7ML U= Ti-ga W% H 7 AFERICE 2y b Tl E
5L 100CTHBBEFEICZFD LICELZ &2 2 IR L
TELNEERD X2 —r2HE L (Figs), £H
HMB LT —ER TiO: O —7 NERES=Z &n
D, TAVDKEVLE U7 KEIRIZIE T # —E W TiOz @
BRI INEREA DL b EBE LD,

(a)

(b)

Fig. 6 X-ray diffraction patterns of TiO, film and powder.
(a) TiO, film (from Ti-ga solution, after autoclave treatment)

(b) TiO, powder (from Ti-acac solution, after reflux treatment)
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(a)

(b)

Fig. 7 Plots of concentration vs. irradiation time on the
photocatalytic decomposition of salicylic acid under
UV irradiation.
(a) TiO, film (from Ti-acac solution)

(b) TiO, film (from Ti-acac solution, after reflux treatment)

(a)

(b)

Fig. 8 Plots of concentration vs. irradiation time on the
photocatalytic decomposition of salicylic acid under
UV irradiation.
(a) TiO, film (from Ti-ga solution)

(b) TiO, film (from Ti-ga solution, after autoclave treatment)

Table 1 Photo-decomposition of salicylic acid with TiO,

films.

Solutions Half life(ti2/ min)
Ti-acac oo
Ti-acac (reflux) 81
Ti- ga 1650
Ti-ga(autoclave) 67
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Fig. 9 Water-contact angles for the TiO, films under UV
irradiation.
(a) TiO, film (from Ti-acac solution)

(b) TiO, film(from Ti-acac solution, after reflux treatment)
(c) TiO, film (from Ti-ga solution)

(d) TiO; film (from Ti-ga solution, after autoclave treatment)
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Study on the crystal morphology of sodium borohydride (NaBH,) hydrolysis products

Luis GUZMAN, Shunichi TAKAYASU*, Yui YOSHIDA**, AtsuhiroYOSHIZAKI **%*,

Abstracte The morphology and nucleation of sodium borohydride crystals were studied in batch experiments. The nucleation and
crystal morphology were monitored from saturated solutions at two different rates of supercooling (10°C/h and 1°C/h). Nucleation was
detected at 39°C and 33°C of temperature range, respectively. Two kinds of crystal morphologies were observed, hexagonal and
tetragonal. The hexagonal morphology was assumed to be of NaBH, crystal and the tetragonal of sodium metaborate tetrahydrate
(NaBO, -4H,0) crystal. This assumption was made after morphology verification from pure NaBO,-4H,0 solutions. Hydrogen
generation from NaBH, hydrolysis and solubility measurements of NaBH, and NaBO, -4H,0 were also performed.

1. Introduction

Hydrogen is been focused as the energy source which will
replace the current fossil fuel and be used in many applications.
Recently hydrogen application as a fuel in vehicles has largely
been promoting the improvement of conventional physical
storage devices (tanks containing gas or liquefied) and the
research and development of more advanced concepts and
materials.

Hydrogen can be stored in a chemical hydride such as sodium
borohydride (sodium tetrahydroborate, NaBH,) [1]. A special
attention has been given to the hydrolysis of this material
because of the large theoretical H, content of 10.9%. It is stable
and easy to handle compare with other chemical hydrides. At
room temperatures, only a small percentage of the theoretical
amount of hydrogen is released by hydrolysis reaction of
NaBH, and H,0[2], but this reaction can be enhanced by the use
of catalyst (i,e, activated carbon, ruthenium supported in anion
exchange resins, as well as cobalt and nickel borides[3].

Several hydrogen generation systems using hydrolysis of
sodium borohydride have been designed and proposed. However,
H, generation through this reaction still present some issues like
water handling, catalyst activity and deactivation, treatment of
by-products and discharge products.

In reactors for hydrogen generation it is usual to use high
NaBH, concentration solutions that after the hydrolysis reaction
solutions are pumped to flow at different rates to the discharged
tank. At the end of this process is quite often to find small
crystals into pipelines and discharges tanks are sometimes
completely blocked by crystals causing an increased pressure
into the system or causing to stop. This similar problem was
also reported by other research group [4]. Here, we considered
important to understand the crystallization of NaBH, or
crystallization of its hydrolysis products. There are no
information on the nucleation and crystal morphology of this
material. Understanding on these issues would contribute to
reach a gravimetric hydrogen storage capacity for its
application.

In this investigation, we report on the crystallization of
hydrolysis products of NaBH, involving the nucleation and
morphology at two different rates of supercooling. An approach

TR 2 2 AREERIE T R e TR A
TR 2 BHEEERIR LSS A TR AR

R NA RY w7 ST = AT SRR

to the solubility (referred as a pseudo-solubility) measurement
of NaBH, and solubility of NaBO, -4H,0 is also reported. These
results are believed to be worthy of reporting, but a theoretical
explanation is not given here.

2. Experimental Procedure

A basic research consisting in three experiments were done.
One is the hydrogen generation experiments, second the
solubility measurements and third the crystallization
experiments.

2.1 Materials

The materials used in this experiment were sodium
borohydrade (NaBH,), sodium metaborate tetrahydrate NaBO, -
4H,0 sodium hydroxide (NaOH) and water. The NaBH, (Kaken
Fine Chemicals), NaBO, -4H,0 (Wako Chemicals) and NaOH
(Kanto Chemicals) used were of extra pure reagent grade. The
water used was distilled and dionized. These materials were
used without any further purification

2.2 Hydrogen generation

Known amount of NaBH, (0.1g) and H,O (10ml) were
loaded into a test tube, the pH and temperature of the solution
was controlled. The generated hydrogen was measured by
collecting the volume of water it displaced as a function of time.
A schematic representation of the experimental set up is shown
in Fig.1

Fig.1 Experimental set up for hydrogen generation from
hydrolysis reaction of a NaBH, solution
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Sodium hydroxide (NaOH) was added into the solution as a
stabilizer at two different concentrations 10Wt% and 30wt %,
respectively.

2.3 Solubility

The procedure of the solubility measurement is described as
follow: the method consist on the preparation of a saturated
solution at constant temperature. A known mass of water as
solvent was added to a jacketed crystallizer with temperature
control accurate to £0.1°C. Then, the solvent was heated to the
desired working temperature 30°C, 40°C, 50°C, 60°C,
respectively. NaBH,; or NaBO,-4H,0 as solute was added in
excess and to reach the equilibrium conditions the solution was
agitated for at least 3 h. It was sampled (10 ml) and analyzed for
the solute concentration. The mass present in a known mass of
solution was determined by the gentle evaporation to dryness.
The total solvent evaporation is achieved placing the samples on
a heating plate enhancing the formation of solid crystals, which
are completely dried at 180°C. The samples remain on the
heating plate for more than one day and are then cooled in a
dryer with silica gel for 1 day. Finally they are weighed and the
process is regularly repeated until a constant mass is achieved.
Each experimental point is an average of at least three different
measurements.

2.4 Crystallization

From the solubility data, known amount of NaBH, solute and
water was dissolved into a jacket vessel to prepare a saturated
solution (40°C), The solution was stirred and the hydrogen
generation was also collected .

Fig. 2 Experimental set up for the crystallization of NaBH,

Fig. 3 Temperature profiles for crystallization of NaBH,

This solution was cooled at two different rates 1°C/h and
10°C/h, respectively. Sampling of solution was periodically
carried out. Nucleation and crystal morphology were monitored
using an optical microscope. Photographic data of the crystal

morphology was collected. A schematic representation of the
experimental set up is shown in Fig.2 and a scheme of the
temperature profiles of the cooling rates are also shown in Fig.3.

3. Results

The volume of water displaced by the generated hydrogen as
function of time can be seen in Fig. 4.
From Fig. 4 is possible to observe that generation of H, from
pure NaBH, solutions increases rapidly (100 ml) during couple
of days and increases at lower rate during two months (~300 ml).
In the presence of NaOH the hydrolysis can be inhibited, 30wt%
is enough to inhibit completely the hydrolysis reaction.

Fig. 4 Hydrogen generation from pure and with different
concentrations of NaOH

Solubility data in terms of g of NaBH, per 100 g of water is
plotted in Fig. 5. The results shows that the solubility of NaBH,
increase linearly as the temperature increases in the range of
20°C to 40°C then as increase the temperature the
concentration decreases drastically. In the case of NaBO, -4H,0,
it increases exponentially as the temperature increases.

Fig. 5 Solubility curves of NaBH, and NaBO, -4H,O as a
function of temperature.

In Fig. 6 solubility curves of NaBH, in the presence of NaOH
is shown. Solubility of NaBH, with NaOH 10wt % increase as
the temperature increases in the range of 20°C to 40°C and
then decreases as the temperature increases. As the
concentration of NaOH increases in the NaBH, solution no
appreciable changes is observed in the solubility. They remain
quite constant as the temperature increases.

On the other hand, the results on the crystallization of NaBH,
crystals can be seen in Fig. 7a to Fig.7c. In this case, the
temperature of the solutions was decreased at 2 different rates
10°C/h and 1°C/h of supercooling (fast and slow cooling) ,
respectively.
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Nucleation was detected in the range of 36°C (Fig. 7a) and
33°C (Fig.7b) respectively. Crystal continue growing up to
reach the temperature of 20°C.

Fig. 6 Solubility curves of NaBH, in the presence of NaOH
at three different concentrations.

Two crystal morphologies were observed, tetragonal and
hexagonal shape. The hexagonal shape can be observed in Fig.
7c. A schematic representation of the crystal morphology of
NaBH, is shown in Fig. 7d.

a) 36°C b) 33°C ) 20°C d)
Fig. 7 Nucleation of crystals (a,b); hexagonal morphology of

NaBHj, crystal (¢)and its schematic representation (d)

In the same manner, the temperature of the pure NaBO, -
4H,0 solution was decreased at the same rate mentioned above
and nucleation was observed at 39 ‘C (Fig. 8a). In the case of
slow rate of supercooling the nucleation was 33°C (Fig. 8b). At
20 °C the crystal showed a tetragonal morphology (Fig. 8c).
similar morphology was also observed in the NaBH, solution
(Fig. 8d). Therefore, we have assumed that the tetragonal
crystals are morphologies belonging to the NaBO, -4H,0
crystal.

a)39°C b) 33°C ) 20°C d)
Fig. 8 Nucleation of crystals (a, b); tetragonal morphology of

NaBO, crystal (¢) and its schematic representation (d)

An interesting fact was that the grown crystals were again
dissolved in water and hydrogen generation was observed. A
photograph of the hydrogen generation can be seen in the Fig. 9.
This aspect can be important for the storage of hydrogen in solid
crystals. Considering this, the shelf life of the crystal and other
related parameters should be studied.

Calculations on the crystal structure determined that the
structure depends on the temperature. A study [5] reported that
NaBH, has phase transition from B-NaBH,; (low temperature
structure) to a-NaBH, (The high temperature structure) 189.9 K.
a-NaBH, has the lattice parameters of a=6.15 A and cell volume
V=232.6 A with space group fm3m (No.225) and p-NaBH4 has

lattice parameters a=4.35 A, ¢c=5.86 A, cell volume V=110.9 A
with space group of P42, (No.114).

a) b)
Fig. 9 Hydrogen generation from recovered crystals

A study on the crystal morphology in the presence of catalyst is
currently carried out, and it will be reported elsewhere.

4. Conclusion

From these result, we can conclude that crystallization from
hydrolysis product of NaBH, is viable. Two crystal
morphologies were found. A tetragonal shape assigned to the
NaBO, -4H,0 and the other hexagonal assumed to the NaBH,
crystal.

Crystals obtained from the hydrolysis product can be used as

hydrogen storage materials.
The solubility curve of NaBH, showed in the results are not a
true solubility, we called pseudo-solubility since they react
spontaneously with water and the concentration change
constantly. However, this pseudo-solubility is important in the
crystallization field.

We verified that 30wt% of NaOH can inhibit the hydrolysis
reaction completely.

On the light of those results, in the practice, especial care
should be kept on the reaction temperature and with the use of
high NaBH, concentrations, an early nucleation may occur into
the system and to cause high pressure in the system.
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Production of Propylene from Butanol and Ethylene over Fe/H-ZSM-5 Catalyst Treated with Phosphoric Acid

Nobutsugu YAMAGATA, Junji OWADA, and Yuki TANAKA

Abstract : The catalytic reaction of 1-butanol and ethylene into propylene was performed over a Fe/H-ZSM-5 catalyst
treated with phosphoric acid in order to use bio-butanol in the future. The catalyst improved the selectivity of propylene to
21.3% on a carbon base at 550°C and the catalytic activity was also comparatively stable. About 30% of ethylene produced

in the catalytic reaction will be able to use as its reactant.
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Fig. 1 Catalytic performance of H-ZSM-5 treated with Fe
ion and phosphoric acid for propylene production
from a mixture gas with 1-butanol and ethylene

Reaction Conditions: Catalyst weight 0.050g, Flow rate 0.80
mmol/min(1-butanol:ethylene:argon=1.0:1.0:0.80).
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Fig. 2 Time-course of product distribution over H-ZSM-5
Reaction Conditions: 550°C, Catalyst weight 0.050g, Flow
rate 0.80 mmol/ min(1-butanol:ethylene:argon=1.0:1.0:0.80).
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Reaction Conditions; 550°C, Catalyst weight 0.050g, Flow
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