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The End of the Tether IZ# SN AREHEEIZOINT
(—HE) H & 2 i

The End of the Tether from the View Point of a Visual Aspect

(Department of General Subject) Tatsuo TANABE

There are a lot of writers who have the ability of painting as well as writing.
One of them is Joseph Conrad (1857-1924), as we have seen several skillful sketch-
es of his. In The End of the Tether (1902), we will recognize the wonderful
descriptions of the eastern archipelago and the portraits of the characters, not
to speak of the deliberation of the plot of this work. But in this paper the
author studies his skill of painting of the landscape and the people on board
the Sofala, and also studies Conrad’s psychological description of some charac-
ters from visual aspects.

Key Words: Joseph Conrad The End of the Tether visual effect
psychological description
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§1 (ILHIC

TERTH AN S, EEICEFEOEVAL I, MHOEHER (1716-1783) %Y, HIEOEHR
A (1867-1916) W FREHYICRIET, LBETLEETRIVBLHASNL TS, Joseph Conrad
(1857-1924) & Z DB TIRAREICBILER>ER TH -7 LI TH D, TTTRY LIFBEOfEMR
The End of the Tether (1902) 3 E AR DMENKBIBHI 2L > TV EVWHERDRND
hTZOLEEE L AROBRSEROATVS, LML, FRTRI S LGB Ty %S
DRBEZXRWIEHDE LT, ETEEOBBEET RENLERMD SERER TV ELL, WAL
b, oBEDRKAD John Galsworthy (1867-1933) 32 DEBOH T, 134, 259 F
2R ER) BYUROMBE T —F 4 AMEEEAZPTREFOAYTH S| “Conrad (a
painter’s writer) is perhaps the best specimen amongst moderns.” (The Life and Letters of
John Galsworthy p.194) EBXTVWB T &5 b Conrad OHEA DN hbibh b,

RTIR, CORBRASNAIRENLEHEE LT, BEEAYREE, X5icEALRD Captain
Dardevil Harry Whalley &% & 0 & { A4 DDEREANGBRENLBEAP SR/ LETHAS, 12K,
(FRER | EVIRBREDODTERUBHRAVEEL L RBUATH 4, FRTh~2 HeET]
VI DR, BHIKZ 0BRENRENREY, kU, HEREOEKTHSILEH5P LOH-TH
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§2 ARHE

YEZERBEHETYT TILBREIET 2EEEH VT Sofala SOKTERVT VS, MBICE->TW3
MERZOEHINEOETSELIICEEZRTTOVE YL, WD EBOBTFIEEBAL, F—2 v
(serang) OHEEHI I TH S, .

For a long time after the course of the steamer Sofala had been altered for the
land, the low swampy coast had retained its appearance of a mere smudge of darkness
beyond a belt of glitter. The sunrays fell violently upon the calm sea—seemed to
shatter themselves upon an adamantine surface into sparkling dust, into a dazzling
vapour of light that blinded the eye and wearied the brain with its unsteady
brightness. (p.165)

15M Sofala BOEEDH~NEREFET THOSRVE, BEEHOEELF 5+ I tOHD
B ITVREOBELE I AT O, BPHIEBEICBEESH LB D5, 5 TR
BECHRITEFSF LB R Y &R, ZLT, —HOEEXTHZEEY, HEF-&X
BERDOERICE 512 E D TH 5B,

Sofala SAsHIHIICD » THURBHEOEREAREFEIZTOREERROEREREICLTRF
IHOTVAEFRREERIZTTHL, 2L DWVWHW S Malayan Archipelago #EHic LIzfERIC
Boh B, —ZM#E 1D Sterne 5 Captain Whalley 3ETLARFERLIAMBHB LTIV TW D
A D Sofala BEOHBHOBERIC BLENBLEZNEH A OLNS,

--*They had just left a place of call on the mainland called Pangu; they were steam-
ing straight out of a bay. To the east a massive headland closed the view, with the
tilted edges of the rocky strata showing through its ragged clothing of rank bushes
and thorny creepers. The wind had begun to sing in the ringing; the sea along the
coast, green and as if swollen a little above the line of horizon, seemed to pour
itself over, time after time, with a slow and thundering fall, in the shadow of the
leeward cape; and across the wide opening the nearest of a group of small islands
stood enveloped in the hazy yellow light ofa breezy sunrise. (p.241)

Pangu  WHKEOFHEED & S EMNIETATH S, -9 CIALL SAEIE
PoTWl, BOAFITIRHSHE S > TRAIRE - T, B7SFTOEOEWIHRSMEARDP A /Y
RV DEFFFOERHEERE TV, BB Frichle-> TEETHEYD, BEBOVOHE
BEBZTKEHE DT LETENTO R IBRICR > TRBTYW - D LABRE L BIT
CERNTETOMOBIZA- TV &) TH-1o 2 LT JKLVALORZ 5 TR—BEVEL
THEIDPPRBROPTATEEBS G- ticEEN TV,

WHwW B Malayan Arachiperago DIFBRERHVWTWV 5, EOBRTREHEHOBEILTAT, LK
bEBODATY LEBEBENPATL 50 £LT, £-oTWL SofalaBDF v ¥ h oD L 54
L, P oDRI—NVOBRENS HEHOBRIENS,
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The usual track of the Sofala both going and returning on every trip led her for a
few miles along this reef-infested region. She followed a broad lane of water, dropp-
ing astern, one after another, these crumbs of the earth’s crust resembling a squadron
of dismasted hulks; run in disorder upon a foul ground of rocks and shoals. Some of
these fragments of land appeared, in deed, no bigger than a stranded ship: others,
quite flat, lay awash like anchored rafts, like ponderous, black rafts of sfone, several,
heavily timbered and round atthe base, emerged in squat domes of deep green foliage
that shuddered darkly all over tothe flying touch of cloud shadows driven by the
sudden gusts of the squally season. The thunderstorms of the coast broke frequently
over that cluster; it turned then shadowy in its whole extent; it turned more dark,
and as if more still in the play of fire; as if more impenetrably silent in the peals
dissolving utterly at times in the thick

of thunder; its blurred shapes vanished
rain——to reappear clear-cut and black in the stormy light against the gray sheet of
the cloud——scattered on the slaty round table of the sea. (p.242)

Sofala SDWVD & DRE - L FEOMELIZ C OMBIREDE A3 - IR = = 1 VB - TIT
o MBIEVIKBEEE >T, BEOGRERCALECERDO LEERERICES, =2+
FHELEONIMER SUTRKHOARDO I NSDTHITH LIPIT SERDP SGRNERITLT
Wl BHARINSDOPISOTCBERELIMEEDLDILIRIZbDHH 5, 2K
EoTH s I EBEABALTVRADES LY LIEEVWS B I UTHIIEDIE DD -1,
Fizid, EL4 LS B TRESTHDONT, ESHL B> TR I - VOROERICH S N TRSE
EORY ST - TREVSELBAIBORDEDIAD D L F— &R >TRNS, WBED
BEALELEDDORAEBA TV oo THELEEBS LTESIRECEYD, $3THD
ORCZHSPTESIHBPICBDBEROBEDORTE - EFEVHBRICEELITH 20 ZL
TZEDRARD LSR8y —HIEIGROP T2 BATLE W—KkBoE%:
BFRICLTREoHIc - & 0 EBECHURN—EORIE DB O Liti-» TV <,

OB VS » FUBERLTIRERERBENSIELR Ll LiL, SiicTH Lo
Biy, EABRITCEXTERDEPHTATLBELSVHEDHE L, FDOL S BhTEENELD
SRR EE “still” | “calm” BEDEEREHT A ETERELTVWADOIZHIRNTH 5,

“she would find everything very still there...” (p.243)
“All would be still, dumb, almost invisible...” (p.243)

“faint rythm of the propeller beating the calm water a mile and a half way” (p.244)
“No glow of their house old fires ever kindled for a seaman a red spark upon the
blind night of the group; and the calm of the coast, the flaming long calms of the
equator, the unbreathing, concentrated calms like the inspection of a passionate nature.”

(p.244)

BEOR-BEFEERT “calm” , “still” , “unbreathing” BEDEMDHLTH 2 R— VO
KCDEHIRBAINTVS, £DEMITSH “taciturn fishermen” (p.245) L& ANicfiibh
TWBEID B, hiRVHIZ s Captain Whalley BiEEAEEY 72ELTWEVO E]H
HIcI N o RBROBEEER L LS ETHEHOEREEL R B,
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Captain Whalley DZ &% b - &b K EHB LTS NEAWDO—AD Mr. Van Wyk T
%o i3 Batu Beru &V IBENCEATWT, % JRERIMIC Sofala BHEHN 3 EARTH 5,
EE1E C O HMDOER bR ORERARICHEIFNEIEEE L TRV TV 5,

The proper time for the Sofala to arrive at Batu Beru was an hour before sunset,
and he looked picturesque, and somehow quite correct, too walki}lg at the water’s
edge on the background of grass slope crowned with a low, long bungalow with an
immensely steep roof of palm thatch, and clad to the eaves in flowering creepers.
While the Sofala was being made fast he strolled in the shade of the few trees left
near the landing-place, waiting till he could go on board. (p.281)

W2 & Sofala 5745 Batu Beru iCEIE S AEIZHED | BRI TH » 720 £ LT, HiZEe
DEHTRET, L HIBREL T TREETROKW .Y ¥ BHEVK -7, ETHIR
FOBLBHTETHEVLERD, ELEWNEBD LHOVWTVWIEL SOERIEEERICLE
KB EA VT O, Sofala BEERIEES LTV ARMICHIEIEBORES Kb ThicE->Tw
LZKEETS575 LT Sofala S %2 5% [ - T\,

WIZ SBRU B O/h S BB D 1 ORI OIS OB R SEDb R B, 2 v 5 v FOE
EORZE LN TV EEREHEEIZSOWT, a3V FOWEEE D—AD Norman Sherry 13 Lordjim
(1900), The Shadow-Line (1917) ¥ —EDa v 5w FOWHW S [FEHEY] OBE L 28HIF
Singapore TH 5, &L T3,

...Conrad’s descriptions of the port of Singapore in these in stances show that, in
spite of the deliberate in explicitness of location, he was writing with a specific sett-
ing in mind and recalling the details of this setting with remarkable fidelity. Where
there are in accuracies they can be accounted for by the fact that he was relying on
memory, for no doubt this failed him in part; but in seem instances the inaccuracies
seem to be deliberate, resulting from a judicious selection of details to give a special
effect.

His descriptions of the port are limited to one small portion of what was in those
days a small sity. That part of Singapore which Conrad knew was the oldest part,
the area about the sea-front with which any sailor would become acquainted. It
became significant to Conrad because his centrists as a sailor made it a part of
Singapore which he must often have walked. (Conrad’s Eastern World p.175)

LINLOBICRONE Y v AR - VIOV TDI Y Ty Pk ARE R, BHEHSH,
RLBWEWSHEAREREONZY, RlE->E0 LARELE BERER I DFHO
HHEBVHLTHEO TS, BRE & CARBIETBCEAIELTVEEWS T ETHHA
TELDo EEIDRPESHIRINTHOEEOALELTVE I LIEA I, BHTIZT OB
BR & BRI R T 7 b ISR EEIGRIR L - - DO TH 5 & Bb N2,

HOZOBOBWBEIRME/ NS LI > 2 0—BIBEEhTWE, 3 V5 y FOH-T
WBYYAE-VEBERROEVHIETH Y, MEV R SKENTOBRLADOBRRVO—ET
BBo AVTy FILE>TEDHIDBEEICLK > 1cDIiE, MEHELTOHEDOELTEDD
BB EL BV EELNE Y v HE— VDR - 1ccDTH B,
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avIy FOREVEIORBAEEZ L TWATZERT TRAISN TV S, 81 “The South-Eastern
Sea” TIEBL TVl & SWOMEROFICIE, BRDZL—, X2 b 35, FLRXFTREEZERR
LTW330650, LELANS, COERTERBY VAR-ALVTHEIERBELHEDIEE
P IBEZERDIT WV, N Sherry i3 [T V5 v FRIBEVWERE 25 b00HIREH LTV B0, ]
( “Conrad gives the impression of a wide eastern background” p.174) &\ 35, FD ¥, B
ATEEOMZEBE TRV EVIDTH B, )

h On one side the new Courts of Justice had a low and unadorned portico of squat
columns half concealed by a few old trees left in the approach. On the other the
pavilion wings of the new colonial Treasury came out to the line of the street. But
Captain Whalley, who had now no ship and no home, remembered in passing that on
that very site when he first came out from England there had stood a fishing vﬂlage,
a few mat huts erected on piles between a muddy tidal creek and a miry pathway
that went writhing into a tangled wilderness without any docks or waterworks. (p.181)

Frlicids LS OEL THD > 30 RWFAC D LAXBNH 0, FOADOEEIT
HORILBEBL T W, F2, BOdAlici, FIilus FY AEERABEOBYOR (V1 v
7)) PBOIEH-TREA k. LML, Captain Whalley i35%, KEMKBLB-T, #
DBEDTAFY AP oR-> TELEEFRIZENBD-T, Fy 2Pk, d8EFLA
REEIFENC b 2 » THRF &L L o 5 5 0@ L EFR ORI OO _ LI HEF 0ME & /NE
fﬁ&o?’:o

ChRBEZOEISEEL TOW Y YA R—- VO OSELEL LLERBLENSHVTWADT
55, £, THLEEFTHOAZROLB W FEVENBHIICEED EDOREDADENEIE
7 Y7 OHMBIIIME SEFE RV TV 3,

The walls of the houses were blue: the shops of the Chinamen yawned like cavernous
lairs; heaps of nondescript merchandise overflowed the gloom of the long range of
arcades, and the fiery serenity of sunset took the middle of the street from end to end
with a glow like the reflection of a fire.It fell on the bright colors and the dark
faces of the bare-footed crowd, on the pallid yellow backs of the half-naked jostling
coolies, on the accouterments of a tall Sikh trooper with a parted beard and above
the heads in a red haze of dust, the tightly packed car of the cable tramway navigated
cautiouslyup the human stream, with the incessant blare of its horn, in the manner of
a steamergrouping in a fog. (p.182)

LW SHEOBEREC, FEALBOERE 2 TREVEROLC 5D L S IO%MIT TV,
RIS DR SRV D BERFKOILD, B ERBT —7 4 FORBBY IR TW, ZLTHE-
FICRZ B LS BOEPRYAPEROBEAT LB SBMETEETAERF LTS LS
BAND LI RBEVIRL TV, ZOEE JEEOBR S OB P H I BEOREPRVHE,
BLEVALBVLTVWIEED I — ) - boMaoBVW#oFh, BEEOHEOAD
ORI THEOEIIC Y 2 > TORED LONDFOEE S DA EERHGD v — 7 BiROBRD
ZERBO LTV, RVBZBOBRHEF-ITVF I YOBPIRVBALDHE FicETHRELIT
ARDERDPAT, BUOELANORNEZTERHEERL LT, 23 LLBOPERL EH#L
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BEMOELS>TH- 1

CCTRIEEVERNC (B 2RIHLTVWEEELLONS, &5 LTI - R Tl
OERERVTV S, BHOHERIBIESEYOERE&IMICR > TV EHE, ZLTERD
CORBOYFHO7 B/ NEDOL I FUNEBRELSHOBR E LEROMHICREIZIR Z
DHDOBH LN S,

)% v bRERICHINLT Captain Whalley (3—ABZE L2, Fielici TR NER->T W
feds, 2T o bELECE [REIARTEDEROBHIEZEI T, 5 TABEOFOITEE
DTV =T Y e A= R[> TEEDSGOPPZDOIFEREL TV PO L SIED
DEIRCER L T, EHORVWEES, RORICOECEEVDoH >/ (“...When after
drilling a deep hole with his stick, he moved from that spot the night had massed its army
of shadows under the trees. They lifted the eastern ends of the avenue as if only waiting
the signal for a general advance upon the open spaces of the world; they were gathering low
between the deep stone-faced banks of the canal.” p.211) ¥ &< Charles Dickens (1812-1870)
78 Sketches by Boz (1833-6) o TkEiE o v FUr2BAMELTW AR EHEI LS, B
MELAARF BREWREENBE VeV EH-TL B, TNETHI D -1 SEOBOHSY, o F
DRARIAAS L, NBMDZhETOBROU2ZRBHRHICBIAELbDERbE S, Ih%
Whalley icb TldHTH B E, BELCAURIHRNOREA, LT, KiNEMHIEMEFRTS
DTHbB0 $—H TR, FIRFEOLOFOELRFAWDLTHEENTOILEERLTVS,
ZHIREAMICRREOME L OFFNBE FEOENATL 3, ZLT, BEOBRSEEBEL TS,
FE» SEENA -2 5 Y TREBOTOL D, TOEEMSIK2OLBLBOVET, &5 &3R4
BORE->TFBEREDSHE VWS T E, $£, Captain Whalley 355 @ Fair Maid 5%FK
LTLEW, 20350 EiF&lR, BOTEEREDES L LTHILTS LD, FEOIRVWTERS
Tlo —ATRFFMEZTVOREITDED LY, BHOEFEES LML KL, LUEETHUA
KHEATHBEES LELLSET20THEH, FHEHEMPBREOP LBV ELH B, 2DFrdbED,
Uy P SI0AD D LRIZEEVH 2R EOROMEDERND S LE2HE, BRRBIHICFED
AL T EWRED, THLTRSDE Whalley ITiZEIXT 5 Lz Shadow DHBD hip > TL 5T D
AEiCEbh 5,

F AL Captain Whalley BB & A BV THKA BB OKURSHIEBE T 5 fodic [N — 7 B
Fair Maid B2 FiCAN TV, TOMBBOEBOMTH 788, ZLVIZHATHERS LS5
MTBHIEBTERSNL o125, FMLT, BHRREC EX > THEIhZ LT 5, BETHI
B OEBORHAREIS TV LT, ZITRERRESYITHDTLES LI, LiEREH
T238D7 575 (“When he grew too old to be trusted with a ship, he would lay her up
and go ashore to be buried, leaving directions in his will to have the barque towed out and
scuttered decently in deep water on the days of funeral.” p.170) EWHIBVANL I TH S,

IOMOHE, fFEIZESICREOTICE SIREEH BT ESHEET S, baddE, "FRT
Z (Velazquez 1599-1660) ) @ [{#7-H | (1565) 2, 7 = Y x —J (Vermeer {1632-1675) )
D7 rYx](1665) BEDIEREHERSE S,

A big bookcase (he was a great reader) occupied one side of his stateroom; the
portrait of his late wife, a flat bituminous oil-painting representing the profile and
one long black ringlet of a young woman, faced his bedplace. (p.171)
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REUEEH (RIROFERN - 70) PROBEO—BIcF v EELOH, TEEREHL
REOV—ADRANOHEH LR BVRED Y TV AWMEDHBESEZRICHEWTHD - T,

WRIZIZAF Y v EFEV, (BREEZOFHDOEE | (“the big carbon photographs of his
daughter, her hubband, and two fat-legged babies—his grand children—set in black frames”
p.172) 2B VTV 3, HIAERICEEFASDF Y ER 720, EEEHOTH 282K oONTE
K- T3, EEOHBEOTT, BROEMALTVWAEEERGOSHOBRTH 5, fEEOR
BEANDO LB OBEMS bEbNh 5,

TEMOBEEL Sofala SOEMEFINC LT, ABOEKPBATNDTH B4, IhERHT 2
£ I Sofala EVBEDORFEOTITE LA TL b,

The bulwarks of the Sofala lying along side the bank made a low, black wall on
the undulating contour of the shore. Two masts and a funnel uprose from behind it
with a great rake, as it about to fall a solid, square elevation in the middle bore the
ghostly shapes of white boats, the curves of davits, line of rails and stanchions, lighted
port stared out on the night, perfectly round, like a small, fullmoon, whose yellow
beam caught a patch of wet mud, the edge of trodden grass, two turns of heavy cable
wound round the foot of a thick wooden post in the ground. (p.305)

BEEICE IR L TV 5B Sofala SEORFY (FA v —2) SERL L EOBEIEVEL
BELIZ->TW e, 2EADTRA M EFERZORADORESMBMOTEEH TV, 23T, &
KHEhES 1o BEATON S L LA SEEYR, BWERD, 8 (5B F),
FEOTE (Ryvvay) BEDEARY LEEERE T, EhbMRELTELED
SHHo-TWhWie UL, MOBEAFHZDDOTROIMIZ—HLY D>V IEESEERED
hicRA, ThRTANL, PERBHICUT, ZoHRBWVERIINRDAHE, BHOITS
B S, T2 o RKVEOIRFIC _EICEZ DI oo —728B5 LT
Wiz,

—SMAICAB &, K1 5-FDH 57 5%, $ROER, SROKOYELEE, TOROHK
EEL-DICE - TOBEROEEY ] ( “there was, in the iron deck-structure covering the
stoke hold fiddle and the boiler-space, a storeroom with iron sides, iron roof, iron-plated
floor, too, on account of the heat below.” p.321) T, [HOZEX{EH, MO, K, v+,
=7 b WNBOEEN L] @ ( “All sorts of rubbish was shot there: it had a mound of scrap-
iron in a corner: rows of empty oil-cans; sacks of cotton-waste, with a heap of charcoal,
a deck-forge, fragments of an old henscoop, winch-covers all in rags, remnants of lamps,
and a brown felt hat,...” pp.321-322) TIDETELIE >TW3, Sofala BOHRE LD
RiE, BEZEETRIOMHNDAL OBETFERBLTVWELITH S, £/, TOMOFKFLED Mr.
Massy DLESERLTWEEEAL LD BISDEE LML THD LD EZRORBVWROSRD 2 &
BELERLTVWBEDTH B,

Z® Mr. Massy i3 OBREBOHRH S, [§507+ v P PERLELV L, HEHOF = — ] ( “the
rusty nuts, the broken bolts, the links of cargo chain” p.322) K EE Y v v b DR w b IT
REOHBLZTREDAL, THLTERDRALE, AN Y LBROMEKIFHT VL,
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...in his cabin he perceived that his hands were all red red with rust. It

disconcerted him, as though he had found them covered with blood; he looked himself
over hastily. Why, his trousers, too ! He had been rubbin his rusty palms on his legs.
He tore off the waistband button in his haste, brused his coat, washed his hands.
Thenthe air of gult left him, and he sat down to wait. (pp.322-323)

B OMETHELSRS B> TV EDRKIVI—— U TE - 7 BIES A%
o £ATHARS1D EDVTVEPDOEICRADTH B, HHORERDTHIz, 2
A&, ZRVEESHE >l BOETHFORFRTO>VWAFDOVSLEIT>TW, dHTT
VLA IRV IFDEY vELGLOH oo FBIRT I VEDT R, FLT, MEEE-1, T
5k, BEEBELOLELAE-TET, BREEZBALTEFE>T LT L,

B¢ FORTE - FRITRE » T CHREEI bEIITH 245, £ 5THTRE -5
LI BESLITIIEIHRERIICIE S, CZTED I ERMERRLTWAE DM, The Rover
(1922) othTdE L LD [ OFEBEEYIcHE» TV 5,

He (=Peyrol) wrenched off the enormous padlock himself with a bar of iron and
let the light of day into the little cabin which did in deed bear the traces of the
massacre in the stains of blood on its woodwork, but contained nothing else except a
wisp of long hair and a woman's earring, a cheap thing which Peyrol picked up and
looked at for a long time. The associations of such finds were not foreign to his past.
He could without very strong emotion figure to himself the little place choked with
corpses. He sat down and looked about at the stains and splashes which had been
untouched by sunlight for years. The cheap littleearring lay before him on the rough-
hewn table between the lockers, and he shook his head at it weightily. (The Rover p.87)

BRGBETREXUEREEZR LI, NIUREBCBOXE AN, BHOIAETRICITD
DVTV B M OFRICIIKERDOERSH 7o LL, ZOERPREVEENVOELTLE
ZNICLHR OB 03d 572312 5 fco M a—LidFhER-> TEVREBEY TV, Th
SRFEOBELFAITSODBBRY PR VDI TR LT BEDPB OB, ETCEDOR
FTOZHBROEREZEOHT I ENTEL, HIREE2ELLTEVE, BoHIKE-T &
DIEVIMD ¥ I PMUBE D2 EYONEVWESDE2 0 v h—OOKRHID DF— 7
DOLIBWTEThERLNS, KELEES TS

OB, 75 vREGhOENE Y -5 v UMM HE TV B, KEXR (massacre)
DEFRORTOBRMELLORMTH S, COBEDI b/ [l DZTHHVTVEF v +%
EANRDRA g — APV T . HEERTREUENDERAOKE $EL 505, THTHLT,
Mr. Massy D¥EEFTHE » LE-FBEHFIZ, Wbl [FoER] Th s, BOBEEBEINL
REREROEIRL EIOFVEHEOFETI—BBULTRLOWFRIZ) AR b, HiIzZDOFEBE
WEETIEILL-T [FROER BEATLE S, %0, AHOBLWHA TR B> dE
A&,

[Coteh LT, BARPDEEEZBAL, E-BVEREILTVWEET, HoFBLEICE, 0
BEL-H>E2OhicRIchEBHNT, ELES7] ( “very dull, too, sitting idle there, and his yellow
face, with motionless black eyes, had something passive and sad in its quietness” p.323) &
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fBiciy, [HFOBEXREAELTOEOLbMPLBVES>THD, TERRIDVLELRT, BRREOh
%5 AE:ALT, BOTTVERROLDICHEOE» SR #E ] ( “His movements seemed
aimless, his lower lip had dropped a little, his eyes roamed about the cabin, and the

tremendous tension of his will had robbed them of every vestige of intelligencé” p.323) i
HAKETLE D, TN S Mr. Massy 3B OO ATV, £TI2IRHD The

Rover ® Bron Scevola DZ N EMEL M A -V BH D, .

PEERRE L TRBODOHEERRI S B EEERLTVWEDTHS I D, bLIO, 5
LEREREEZ S b0IB - TR, ThNBTRELT, 0TS VORMIASDTS S
o BESL, EEOBENIGAE BT THIC Mr. Massy %2, &8k, ¥YIkE&E Mo
DBHRORT] ogERT I (] 2F#T 5 [BHFTRE>LE-FAHF) THCHELT
WBDTH 5,

§3 APRE

(1) Captain Whalley &

Sofala 5 D—Zhi#E1 Sterne 3MEE L —AD [F—X | (Serang) OBR%E [HEico%g
&S/ (pilot-fish) 721 ] ( “A whale with an inseparable pilot-fish ! ” p.249) &L TW
3, %72, MED Dardevil Harry Whalley & WA ZRIBRT LD, THCHLT 5] 041 # —
VEREPELIELTVE, MEZZOLH CHYICHRL TRBET 2—4, REOAR LOBEE
hTHA BHRERWT, Thh7 oy DXL ZRERT SR GEL TV EEIEH 5,

BEOFILI N, BFRILDFEVROFED DITEFNADENREL T, TLbbAHi
[TEEEHELTCI BOITHE -TW3, BT, MERZHTTHREL TV oot 8BE
LTLEINE, MERIRE>TRUEEEPVENL D, ZLT, BohkbD Wi, /NEIDN -7
EIRM Fair Maid B3I ->TLE 5o D Fair Mald BRBPREEZR-TIITEHERLA
KLTOWmTH S, ILBHEE TR “my last command” O, EENALTEIBZ B EDEE 3
DTHb, THid [FEL-THIMITELONEHICN S &, MEFRE L THAEREICH I - TH
Haxhsllict s, —4, WRAFCERLTE S, BEXOBICRHPEDHFEVTREC:H
BTHEDTHESHIEVHIDTHB.] BEXXEHE p.170) LA L, Captain Whalley i3, BRO b
CORTIRFEDET 5 Fair Maid 5 bFHI T &icd 5, ( “He had made up his mind to sell
the Fair Maid.” p.179) RHED [SHBVRE | 26 ELLE S, DEEETRERDUTO %0
RO EHITRBE AR UL S, —HTHhBEERIR-THZ L, Hid [ChETRKEALLL—
—MED P T DDA & DS BROR LIPS RBUMBEZI LI FEDEAL L TELIN
TW DERTE7/] ( “He had seen in his life too many good men
go under with the sheer weight of bad luck not to recognize the fatal signs.” p.175)
BRRVELEIBAEEBATVEEVI T o =—2BRZ 3,

Captain Whalley 332 Fhtd & c—Mb 7y + 0 L TERECEL BT REIEEREICIE
F 5TV,

seamen and others

All that night Captain Whalley walked the poop of his anchored ship, as though he
had been about to close with the land in thick weather, and uncertain of his position
after a run of many gray days without a sight of sun, moon, or stars. The black
night twinkled with the guiding lights of seamen and the steady straight lines of
lights on shore; and all around the Fair Maid the riding lights of ships cast trembling
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trails upon the water of the roadstead. Captain Whalley saw not a gleam anywhere
till dawn broke and he found out that his clothing was soaked through with the
heavy dew. (p.178)

201, —¥h, HRFEFLTEELOVRECEFhLBEIIGESI S E LTWEhDE ST,
ZLT ABLALELRAC LGB MBOGKBOBHENBLTETCESOMONESZE
BODBLB-TVELOLIIE, SEHLTVWARDOT =77y + 2BV TV, HoRia
HORIZ, MEDOFBTPL, BHOU > & LTHIBOERITER - P 2B ,»ITET
Wizo Z LT, Fair Maid SOED TidhOM OBEESHEMOBEICY 5@ 5B > T/,
Captain Whalley ici3, WS I 2 ETCETRBEMLDIIRA B P4, ZLT, #iIZES
DERBOBRBECN- & ERNTVB T EiRff i,

Captain Whalley 23 fidp S ZE %K > TV T EERORY 3845708 “uncertain of his”, “gray
days without a sight of sun, moon, or stars” , “saw not a gleam anywhere” 7% & DFEANI
THHNhTWS, LiL, bhvbhiEid Captain Whalley DZ DX S B REICRE R 435, 24
OEANZDLPB vy 2 [BOWREEOTFEE] ( “own child of a clever mother” p.183) 72/ 5 ANk
FEARNEMEBIET, MEFHIOL [HIF S WRAF 7] ( “such a step had been un-
avoidable.” p.183) &EZ %, ¥ Fair Maild 52T LTE D2 b D20 F VEIRITESET B,
COHYIZ—E TR L DD, HERMICTIE Captain Whalley iid k72 &I 3, 2D
b, B HEBLEOEBEEFHE L L5008 Y FORESIMAT, &, BEBLETLLD S, £
DEHAET B HF7NE, BORAS (BN (bird-cage) DMEOHT, THWH L, TE5TED
IR AL ( “a standard tourist, with no aim in view, like a forlorn traveller without
a home.” p.184) DL BV > Z D EHETYE VIS T - Ty Na 25 LTWS, COltoh
T HBBELEY. LEZ30DE2T > DEDIAAK D> DKIRFE (sea-chest) ZR-» 3,

MWEFRL o, IR, K %0, BoRsEEREF» SBVEIShLL UK
b, §TCIEHENTRDOLEIANT- T, [CIRRECEPD S, ChxL->THITL,
BEi, LT, BEADEZVAERBABIZIKVEDLSEFVHSENTW AKZE ] ( “Here are
the last pence,...take them, my dear. And here’s your father; you must take him, too.” p.185)
EEVEVLRY ENRWEE LERRICEZDN S,

Give up ! Never ! When once is thoroughly weary all sorts of nonsense come into
one’s head. A pretty gift it would have been for a poor woman——this seven hundred
pounds with the incumbrance of a hale old fellow more than likely to last for
years and years to come. Was he not as fit to die in harness as any of the young-
sters in charge of these anchored ships out yonder ? He was as solid now as ever he
had been. But as to who would give him work to do, that was another matter. (p.185)

BKEZ ' 6 5BKBER ' ARV YI-TwaEER, 5W5 2 5BWEENEPATLS
bDHE BLWIHICE - TREDERI VP VEOYIRE A5 —hbh o E
KEEGEEZR LA BTIEDPREALVIEAEERILA T OT0HK Y FH, HORIT S I
BHLTOARERD » TV AEVWROHL D EHE LB OHNZDWBEIKEL P -
12DEBI o EHINBER LMD LT ERBLoEVIDIT, ET A, HHFI
HEE252 25, BRIDEER,
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BRIMEHROILEHESHT, MBLLTH LHOHFEET LR B, BhLEHrEoH
SRV METH 1228, MEL LT EBEMEB->TEFRRLEDLWHFIRKOLSZ T,
CHEEEOEENED - HEEORREEFHL TV 5, BT, % DRID Captain Whalley DD
FHRIFSCHBFOEEI VS v FEKL-> KB EOODEELTEINA S, T DD Captain
Whalley 2fE& 13 [NDO XS BRAOKRNDODEE > —>D7 57 X ( “a straw in the eddy of
brook amongst the swarm of brown and yellow humanity filling a thoroughfare” p.182) &
VWO HIRMERRZHWT WS, —7, B4 & LEYSEHFEIR > TLBESAKDENED i
BRI AV TREILED & S IRBE VG SO T %7 DAT, RECOUEDESD IERWELERFE
KLTL-DDELERED THLLHEOIIMZ A ( “only a lonely figure walking purposefully
with a great white beard like a pilgrim, and with a thick stick that resembled a weapon.”
p.181) & -T, TOEBROUV LD EEIHED ] 2k Ebi> TR SR EDEL T4
4 sx—] ( “Captain Whalley emerged like a diver on the other side, and in the desert shade
between the walls of closed warehouses removed his hat to cool his brow.” p.182) &\ T
W3,

[HZE UIDERO® 2B 4 KR TS a U Dk Hicisd, FHELTHRGIE
0 DHDOERICE B ] ( “to shatter themselves upon an adamantine surface into sparkling
dust, into a dazzling vapour of light that blinded the eye” p.165), % LT, —7 C Captain
Whalley 2 [#D & 5B bDicidH & 9] ( “Captain Whalley did not look at it” p.165),
T —ADK—Z vV (serang) OHEEML LZ OB TS EMBD, U-ERiAZERIVAEZEM BT
DIEV, PHT, THMEEYW - D EFMBOBSORBIRFICEEZEAL, BTZ2RoH57
i} 1 ( “slowly Captain Whalley sat down again in the arm-chair on the bridge and fixed his
eyes on the deck between his feet.” p.165) T, $1EE LM &FH LV SDORELVWESEDLIIV ]
( “could not hope to see anything new upon this lane of the sea.” p.165) WS kST, fE
HIIEETHICREICBT 2 EE LAV T Captain Whalley BHEABEA TVWEEVSERESZ
TW3, LL, ZORTHEROEVILE LAROREDIERESY 2/,

MEREEAZGRICOEBSRVIBIRIBEFFLTVS, 5 Thidhid, [EECARLTVS ]
( “he would have entered the Navy if his father had not died before he was fourteen” p.182)
EWS &, EAORER > T, HOBBIIKBICUUT [FEVT, LEH3FELEHLES
L3R L E LB ER > A ( “something of a grand air which would have suited an
old and glorious admiral” p.182) IKFEHN TV 5B,

Sofala 5 THIL 3EFEEME E L TEHVTWS, Low Cape » 5 Malatan ¥ T50< 4 VOITE%:
ZOEFMMHIENEICE - T 6 Bififl, FHITTREOERIC Y& 5 UHi#E%ET %, EE ] Sofala
BSEBAMELT, CoF v KoRoBEBRIEPICIOMBOT ERILA->TVEL, AL ARBK
DIZBMPIFELVEV I, SHEICIIEREB IEIHNTESL, BEHBIER T ERETELS
nigWV, & 5 THEMIBER ME, KSBELEEVRE SO L D If— R8N W,

Captain Whalley & Sofala B85, CodHi-hoElddbArA, TOHLHIEUALXD
BRFETRAIGL BN R LTV, fEER IO OBREME LK, WMEOEVIBIZOWV
THBRRTW 5,

...Daredevil Harry Whalley, of the Condor, a famous clipper in her day. No. Not a
very enterprising life for a man who had served famous firms, who had sailed
famous ships (more than one or two of them his own); who had made famous



12 ’ BETESSHEMERARE $32% F15 (1996)

passages, had been the pioneer of new routes and new trades; who had steered across
the unsurveyed tracts of the South Seas, and had seen the sun rise on uncharted
islands., Fifty years at sea, and forty out in the East ( “a pretty thorough
apprenticeship,” he used to remark smilingly,) had made him honorably known to a
generation of shipowners and merchants in all the ports from Bombay clear over to
where the East merges into the West upon the coast of the two Americas. (p.167)
...Daredevil Harry Whalley EWHEZBITH D, o TEPLLED L, HEEIY v i—
UM Condor BOMER L T, BEZBEHICHD AR LTRZIIIR/EEFR LT
Blpotehs, ZOHMEESETORANTH 1o 205 LOREREHH SEELTH
fedlo 2 LT, BARKBEREL TH LV, REFROERETOH -1, BEOEXH
BOWEEEY, RHOETHOHERI T & bdH 5N\ - 7, S0FEDH HEE, ZodT,
HEECA0ER (RBOTEOMBRAEETIRICP -7k, EVDEE > TE>TVB,)
Bombay 75 2 0D 7 X Y H D, HESTEELEHET HLEL T TOTXTOEDOREPEA
rbifflicbbic - THNBE LS BHONE LD ITE - T,

%Z LT, Captain Whalley DBA#E U 72fi#& 3 Generala Directry Vol ii D40<— ¥ “Malotour
Whalley Passage” &EENTWT, [ DHEELICH B 2% & Condor 5 T Captain Whalley 43
18FIHER L bD ] LHBEMBHEEVIDTH S, LpL, RREBIERZKEDIDOLS T [BE
DILFREEBPHEE LT, HFORBEVEOPRBET &), &V OLERBOHDOEOHEH
b5,

...broad-chested, without a stoop, as though his big shoulders had never felt the
burden of the loads that must be carried between the cradle and the grave. No single
betraying fold or line of care disfigured the reposeful modeling of his face. It was
full and untanned; and the upper part emerged, massively quiet, not of the down ward
flow of silvery hair, with the striking delicacy of its clear complexion and the
powerful width of the forehead. The first cast of his glance fell on you can did and
swift, like a boy’s; but because of the ragged snowy thatch of the eyebrows the
affability of his attention lacquered the character of a keen and searching scrutiny.
With age he had put on flesh a little, had increased his girth like an old tree present-
ing no symptoms of decay; and even the opulent, lustrous ripple of white hairs upon
his chest seemed an attribute of unquenchable vitality and vigour. (p.187)

IEVHRT, BOEFTVAV, £5T, HOLVENEZFNTHONETH-TVEE
FHERLI I EBBVHhDL S, HOBEOHSHEBEIBTIOHE VTP, EFIEP-
foo SEETHIBEG TOE D oo HOEANBE > LD EFELOVTVT, HEOENTH-
TWBEIAHBLRATV, ZLT, ZOTHTHLVERBENBVLEVEII, B-£75
LI RBHEBD - feo BPCHERELZTTHOIIRHELET RV, TEPVELRILERYT
HiFt, UL, BEOLH>BFFFFORE>HVEEDLDICEOE L LBV ORI RSy
EoLOkvavoRREIABH T, FEEBI LD T, HRIPULKVBIRE-TE
T, BROFEEZL2 RERVERD LS ZRED T8 - TET, Ricph 38h1ERDSH
BEAT > CABTI A M BEFENLAEROFEO L S iR A1,
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(2 Mrs. Whalley &

Captain Whalley #SZIcHEHI L 7cBs DIER 45 p. 169 iR o5 B, BOKEEIZE [BH5 ot s KB
REET&#TH ] ( “a brighter, cheerier home anywhere afloat or ashore than his home”
p172) RONBVREDKELZESTRTHD, AL LTHRILE [EVA A v 7y 2400
DHEBEIEDBVY —X (Tb#h) 220 T, 5 TELSFEHEEVOLSItHEEBOTLH T
( “with the big main cabin all white and gold, garland as if for a perpetual festival with
an unfading wreath.” ibid.) #i3 &\ 5, BEAICEALZBRLERbADYE, JOXRBHEBE—
FEl-TRBEBR Y FYPLET ) ERVFE B, BT/ LBDETRIBRE, OFilELO
Swinburne XA [BEARFE L ELVWETKITFOoTOHRFTT & ( “Mrs. Whalley
is a regular out-and-out nightingale, sir.” p.173) EELLHEZFEEFORLETL D 5, HiEH
KIFET, B-LoOMEDTHY, [EDLM] ( “a real shipmate and a true woman” p.172)
& Captain Whalley SAEHES % & O REEHBEHEO—AE L TR IO S bO—ATHS 5,
EEIRZDRT, MEOGEA%Z Petchili BIZHZET 2HER VTV S, Jlitd, BELAYD
YA MBREFREREIN TV S,

He had to close her eyes himself. She went away from under the ensign like a
sailor’s wife, a sailor herself at heart. He had read the service over her, out of he
own prayer-book, without a break in his voice. When he raised his eyes he could see
old Swinburne facing him with his cap pressed to his breast, and his rugged, weather-
beaten, impassive face streaming with drops of water like a lump of chopped red
granite in a shower. It was all very well for that old sea-dog to cry. He had to read
on to the end; but after the splash he did not remember much of what happened for
the next few days. An elderly sailor of the crew, deft at needlework, put together a
mourning frock for the child out of one of her black skirts. (p.173)

MEEBOSHEROEEZAL TP RFNENRSBh 1, B 5OMED THIBAIR,
—ATCRMEYOES LSERCEENTH - o BRKEOKRRIZIEELBAOEROD
EhOEERUOEDILEBBLHEAR, BE EF 5L, SwinburneFRE AMIET-EMicHL
LBTCTHAES > TV, O Ty Ty Li-OFET L TRIEZIE LEAKEP S £ 3 THD
YO RNALZFTFOAD L EKRRLOKDB Y » 7= &> THROFE D T o HOEKKS LV
NMEHE 5T MERRERE CREBEED LT NENE OB fods, KEBLIEEDI-1
®i3, EpoOEBRREI L ->DPRELTWED > o $HEFORRTERDOKKH
RAORVR A — + TIREDIRAICEREE > TP-> T,

FIAXOHT, 2=% Yy y s OEBcEEhRAOERRK, BH LIEARD [EERER
Bz, 3 TY+ 7—DEIRRNEEEL LA TP SUDHALEFRVE], ZFLTLERAD
ERTHEBRORAI - TES [HIR] © [R] 3&, (EEOBBHLTHREEENE LTV 2E8HE
Z5bo

(3) Captain Whalley O vy {&

BADLT %%, Captain Whalley DR ADZE Mrs. Gardner B BT > T Whalley F O HEE%
LT N34, ToOiid Captain Whalley DIBEBLDFE b7 b &—#iz London Ic2h Th
A-oTHBEERZTEEH T LB E, BIZZD®K, [FREHLREIRN] % LT Captain Whalley OEI
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BORBOEHERETAI LK%, UL, B (825 IBBHELFIOAERATTN>TNL |
( “in the nature of things she would probably elect to cling to someone else.” p.174) &=
STEEENT, —LDIRBIEFEZZ <, JOR vy DYVEDEFEEEIZRD & S T
5,

...As a child she had never been frightened of bad weather; she would beg to be
taken up on deck in the bosom of his oilskin coat to watch the big themselves upon
the condor. The swirl and crash of the waves seemed to fill he small soul with a
breathless delight. (p.174)

LTFHOE, BRIEERBEZ DB 2. LBROBIKEKDKITT Condor B 45iF T
FZHELTL BREERLOP STy FEON TV > T NEFTHAKE SDTH 5, KESIBEX,
B 2BETHER2OU LS BEVTTIOHOFHOLE—RITTEDTH -1,

Captain Whalley %% (B X D& dF] ( “A good boy spoiled” p.174) E/DHETIE L THIF
BREVEADTISTIATIESIID vy EWHEENE, FERFOTEL THOLIIL-hb &p
5ADVTI VBEDVALD, FLT, HOBMKS, TL T, L EESBEBHEHORE
LEBEETILVIRDTRTEEFEIRZ - 0 EBNTRPIE vy ~NOBBRA—BTHE30 b
BhonEI A5, Lrl, HEEEMICEERELTOREIARR SRV ETHD, FHhd-
POERTVRIEBRYETHND, 20 [HEDPRTHE>TVWEDOERS I ETRIEL, BINEA
RXARY, XSR2LBHROETS Lo VATAFLETNI OL57%] ( “not to see
thatshe clung now to somebody else, but that the prop she had selected seemed on closer
examination ‘a rather poor stick’———even in the matter of health” p.174) B HIF%E R
AT L TH B, E6iT, Captain Whalley BPIROEEEHHES DIZ (R BOEBOBICHENEL
1eBEOREER S LZDZEFORYDHEVILD L LA, BES REEOREIER | ( “his
son-in-law’s studied civility perhaps more than his method of handling the sum of money
he had given Ivy at her marriage” pp.175-176) ThH 5, 2F 0, WA DOEAICE S N3, BT
WS IBEROXBOTH S £ D b D5 Captain Whalley D00 bEATV S,

ELTC HRITVObY, BEZ, BOMERTRTBIALFHRABOODR K, EABIET
bLhs, BELSCBIFEEBVTLIITOE L, ( “You know, my dear, all I have is for
you and the chicks. Mind you write to me openly” p.174) W - TiR&ERIILE, FDIBH 5D
FHT, bo [EHZEYN], TVWox Th-> THRAREIBVWR S0 ] ( “perpetually beingj
ammed on a lee shore” p.175), [2WTWIEWE ] ( “the unlucky man” p.175), DIRIZD VI
[BDOANIRE S _ELBIEVWDOTT ] ( “He will never walk again” p.176) ERBIicEF 5, R
ERL T LI BRRIROAED oD ICEFRNADEBFEAL T, TLdbsrd i [ MEEEHEE] 75,
Z DBz [2008 v FHENRE | #ZEXFUTHTBIFITL 3, Chicid X 45D Captain Whalley b
THEENTCOADTH s -ETRBIEBLA LB EHMIKIF] ( “For the first time in his life
he was a bit staggered.” p.176), [HFhTIDH 2EHDMAK] ( “For the second time in his
life he was appalled” p.178) %3 5%, #hid, Captain Whalley 25 “boarding house” iZxfL T,
HHRREANTOVESSTH S, LEERIE .

...A boarding-house is no sort of home though it may get you a living. His feelings
were horribly rasped by the idea of the boarding-house.In his rank of life he had that
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truly aristocratic temperament characterized by a scorn of vulgar gentility and by
prejudiced views as to the derogatory nature of certain occupations. (p.181)
TEEEVIDEELICESLRATELRINL S, DBRBATVIEINEDOU o150,
TEEEES I THOSHDEBA LA 515 Lo BOEFED S v OETRE DM
BERTS LT O ZBE L 120, %i@ﬁ¥@¥§WAKEkOwT@ﬁoL%&ﬁﬂbb
DS IEDED O DBEEHI & DITH - Tk,

BB EEER7 o FEBATOED, TOL, BIREOEROF <BFH55, LbL,
TEENCDE%E [EHHp LW <EFOEIBABOTEEL LbWi, ZOBFIEVL (2
sy V) &, FLEEZEAHLHMVEVY R yBo0T0i, RO ITHPRERLLIOETFED
B> TVWBOTRIHFOANRASOHTS, HhOMBEOB TR PO ICIKENLSGH S| ( “He
strode on squarely under the projecting brim of an ancient Panama hat. It had a low crown,
a crease through its whole diameter, a narrow black ribbon. Imperishable and a little
discoloured, this headgear made it easy to pick him out from afar on thronged wharves and
in the busy streets.” pp.187-188) @ EICHM » T ko ZL T, BWOKBBRLTHFLVW LD T
BBV, [YVRMDY ¢ VE—HOYIBBVRERVDIIE-HE o/ FoAoilRdRER
EHINTEWEY, EBALTSVvEDLFLEVWI LADTIS VA VDEEBHEOMN- LY LEE
DE%ES5HPHPHEE ST ( “his linen always of immaculate whiteness; a suit of thin gray
flannel, worn threadbare but scrupulously brushed, floated about his burly limps.” p.188)
Wa,

Witk Ehz {2V, LWV S5HERES Captain Whalley DEBUZIENIT S, M E W 5 BT
LD SIRME VD BRONDEFG, LVIBXAHCOROGNZ, TSRS IERTIREE2Y Sy
FE S OEB—ESHCT ZEEE VS FRNBEZHO—D LARTIENTE S, ThHEL
TRUT, fFERISEMTOVTORBDDEZAERLTOVEIEIBSH S,

A laid-up steamer was a dead thing and no mistake; a sailing ship somehow seems
always ready to spring into life with the breath of the incorruptible heaven: but a
steamer, though Captain Whalley, with her fires out, without the warm whiffs from
below meeting you onher decks, without the hiss of steam, the clangs of iron in her
breast lies there as cold and still and pulseless as a corpse. (p.214)

BEENTOEEREBOE S ERDIE L 1EE, ETABES VIR, WS
WHBDERREBZIEDBVWKEDOEMRS 3LV OTHTCIEEZRZ LS CEZ S, Ly
L, BBy Y YOKNBHEAT, TOBBEENSHH - TL 3BPVERSKOSLELKZD, 20
Va—¢dlWHFRPEDLEEOHLDHN S Vv AS v EWIBNHEALEE, EETAITKRI{E-
TEHLBLBD, 2 THREDOLS BB ITAR B0, EMREIER

FERCHOT LD TEERSICHATETOLTLIEI T >BHREE 2 7 » ORI TR
5 [ & LABIOWRWROSROBOARIEE LS, BEMOBOAKREVI D, HTEGLLH
DEEEIAKRGERT, COMOFTREETSNHDE, AKBEKRL-DY LTV, SdL-
PO LTWEL, BhEW, FhBESLEWSIDE L ( “..if a ship without a man was
like a body without a soul, a sailor without a ship was of not much more account in this
world than an aimless log adrift upon the sea. The log might be sound enough by itself,
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tough of fibre, and hard to destroy but what of that!” p.191) &G ARBADOh%E
ERNOSEPRELTHBHEBEORFED L L THFEB IR IO ED LTHEBEVLDO,, EVHP
DENRBVEEbICK S,

(4) Captain Elliot &

Captain Whalley 24T S BREEL TRIEBEBVTWR L EREREEZ NI TS L3 A
i3 Captain Elliot &\ 5 [#BREE | ( “Master-Attendant of the port” ) T, BOEH»SOK
AThHb, ZOXRIIDHE D ARIREL, £DL, Captain Elliot R LRID [ ADHKPITEIC
DWVWTHIFI, FIFIFEEICKEEZRTICEET ] ( “uproarious, choleric frankness of his
comments on people’s character and conducr” p.196) 1-HIFFHIS B WV, £/, FHORRII
DVWTYEERRD L D IV TV 5B,

...a man of an old-fashioned and gouty aspect, with hair as white as his won, but
with shaved, florid cheeks, wearing a necktie-————almost a neck cloth——whose stiff
ends projected far beyond his chin; with round legs, round arms, a round body, a round
face generally producing the effect of his short figure having been distended by
means of an air-pump as much as the seams of his clothing would stand. (p.195)

HHLLVEKREE, BRAEZE-TVILIBEREELT, BRELRILSVAL-
w5, BEH->THEOLWVEELTOL, BEELOVAZEINRXI I 223 TZOEL
FURIETRK D BEEH TV, IV, B, ZhiclELiZ-5» 0 LBET, KIHOEWE
BRrEZHhAELDII—RER Y I TEGE LA 3 WERERE TV,

FRHPRARC L TRVWESHRAUBVWREFEFTF VF I Y VDTANAD Y+ 7y bOET vy
MEFED - CATIOBBRERAEAREED TE > T CRAFERDHTHWV TV Captain
Whalley OB IKHEEPE BEDHFRTF 2 3F 2 2 LA TH L,

Captain Elliot ik & DFEOHT, HEMOMBDOEHEE L&\ 5 EEIC Captain Whalley i
“you would not have had any trouble, if you had sent for me.” &\ 5, COEFERWVE X
#» Captain Elliot 2%h & 5 E[FEEHT, fA[H4 D Captain Whalley OEEBRZZZL (b b 5] &
WHAKRHERTREE 5, Z4Ud Captain Whalley @ “involuntarily” (p.200), “negligently” (p.201),
“with a sort of amused absent-mindness” (p.201) EWSEEREICEN TV S, LWL HIAL
b& % Captain Elliot DF RO EL AFIRERTW3, #i2 [AEIRRE 5 % TIcELE2BKEBET
BRTE23EVEORER LSO Y, 2hid [BREOBH»OBICEDTH W] ( “He only
hung on to his berth so long in order to get his pension on the highest scale before he went
home. It would be no better than poverty.” p.201) W3, #FL T, Hick -TD [BRKOAL
REMBOEIT] ( “a source of the greatest anxiety and worry to him. Enough to drive a
man distracted.” p.201) 133 ADIRT, Hk/ibid [ oKETF=2 %L, =%
AT] ( “Doing ! Doing nothing. That's just it. Lawn-tennis and silly novels from morning
tonight...” p.201) BILTWVWB EWVS, ¥/, Captain Elliot i& »Tid [R->TEH>WMizLL L
B EARDOREZE, ( “Girls are the very devil for worry and anxiety” p.201) &EWH Z &R
D, Whalley % [&&, HbDORIZ> T P->TWVWB L] ( “Ay ! Mine is doing well” p.202) &,
BRI 2 EENLEHEBEV TV 50 EHBHTH 5,
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(5) Massy #&

[ERATES DR A 5 —BADHE] ( “the child of a drunken boiler maker” p.268) & L T4
N, BT IEh SIEOARMOBBIEISRUIAA TV > 7o Massy 45, BEREAL DD
M, BNINEZEZDSOES, # v FZEERVSITVRED TFHOEI SELEIOEE T
YR L Hull oFREBER D, ZOETREZEY, BELTOAHELEPZ0EEb,
LT, HEOILETHV O AR b BEROBEHEIA- T Nb, COXITLTHHDEER
AR b oicin s, 1 EBBTICR3EFTREELTVAEWVIDIZ, £L T, Paunchy Charley
£ HIBN TV B Cario Mariani &> Denham @ Hotel DE DT & LR D Maltese Hotel
DFEADBODIRRIRTEERZEIILHD = 2 — ADRIBORHCENIA, TH LT ERTRT
[&DEF1] ( “the true power of money” p.269) THE I LEWITE S,

Captain Elliot DFEIZ & 5 & Sofala SOMFEIEHFHATE OMOBBIREFR TV BE LV,
ZOMOMEICE >V EEDIR, TOBRIEL 5VEl, FEOMTIFRELTH 124, BE
PHEE SEEEE L CHEShcE wWH 2L [t ( “Clearly mutinous sort of chap” p.204)
HBRORLETH 5, £OHK, BEOMOTEPHEEEL /b DRITHIT - /2 Manila lottery icZh
K5, HICODET2HFE5| XA TRLVIHIFERKIR D, b D EEDEE, ‘HiIKHEhTH
7z Sofala B FITANT, MERBEEVSHOBHBERT 3, &A%, OFHREZHMIELY
T, REEFIANSEN, ZOEVUTESHEEELR-TLED, TORR, BFE2LHVEh2EL
Zhpd0, FILIBREGICRLEANRLES, HROETEBRICEDAL L, BEHRO—A—A
W [HOESEIZIMEEBVHT I ERAPTE » LIBWVE] ( “Nobody could put him out
now.” p.205) EFEL U TB, HOBME L2 DEHIBERTEIEUL, EH2E5HDOVBRIRE
FhOHELS—Rhid 2138 TH 5, ,

FLDREEAD CosThREFIANS I LETERY, FRbo&REEY, 0L,
MESVREVEDIKRBEHET, FELSTERVEVSHEECEERT 5, Lird, £FEOHEHTII,
FA Y ROMBEB EHGHLEHEFHEFESE T HTHELLODODROOTHTCHWOIITELIT
KPDE | DX IIZEEK, BIRTSofala 5DL S BMOADRACRHIZ IV, £D Lk, RSV
Vo BBRE Elliot e I h EHiEE 3508 KhbdS 1 v, EHEIEDRBVL2ELR
WESLLELT, —ROMBT EIRENBL5BBER-HDVWTZES6DH.] ( “What was the
good of taking the berth to lead a regular dog’s life and then get the rack at the end of
the first trip?” p.206) &F->THTFTLE S, COR-HORVMERIBBERTH -0 LD
MEATEE VI EOFHSEFH L THERD £ AAEY, ORI HIBXRORVREERESE TR
BICEHITBEVIAATRAS & LS, IO Mr. Massy i [MZEFRT L SV SHOTITERE -
THIET 5 55F L] ( “starve to death in his cabin rather than sell her.” p.206) & 45AIE
B5LTALHBIDBOLIhEIBENTVE, EEIXT 9 LIz Massy DEEEHARE%E “audacity”
& “a most impudent manner” (p.208) %#f- 72 Mr. Massy TH5ELTW35, TOBBEED
Mr. Massy 722 A\YJi3#EDORRP 5 3—FDOHONETH 5. FHT, BKREIUEOFLETHY,
XD Whalley & ZDOAME—BR T “I did not like that fellow” (p.205) &EbLHBIEE
THdo BRICOPVTRIRDL I ICRENT VB,

...His black hair lay plastered in long lankly wisps across the bald summit of his
head; he had a furrowed brow, a yellow complexion, and a thick shapeless nose. A
scanty growth of whisker did not conceal the contour of his jaw. His aspect was of
brooding care; and sucking at a curved black mouthpiece, he presented such a heavy
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overhanging profile that even the Serang could not help reflecting sometimes upon
the extreme unloveliness of some white men. (p.216)
BEPFHOTH>RADRITFIEIARSV 2 AV L ADHRIZB > TN D HVTWVT, #§
RBBE L, HERIEBTRKOEATRE >, T VEL SR VWERREORTE TRT &2
AETRIEDB>TO ot YROWTHAZHSUERIFE LT, i -BORoRD 4 7
ECLTERZRS 2B EFEHNZHBEREETEDT, 2T00D Serang b HADTIIZ
DESTRIBHDERICE LT B EZA RV E - e,

Massy OEFEERA THBLBEIMBOROIEROPICOHAMCR oW 5 BEDE ~o—1fcBic b
HFEL TS, 1272, Massy R OEFET 50H Captain Whalley TH 2 T &3, WEESREY
R TETHP D, tEAE, THELES D, BERELES L, TORV-—AZHEATLEEL
IMESADTOBRERMBEIZIZDAS AL ( “1 could never understand that new mania of
yours of having this Malay here for your shadow, partner.” p.216) & Massy iZE ICRJV
T AEmSED B, HOEELHB LED A TN L TH Captain Whalley 32 BIU Wiz,
Massy E B TBURAE - eh DI CFIR LA TEEE5255b8T, T2 ZEBHL
TLES, T, EED Captain Whalley 2EHE 55, T LA, HOEMHBOICHEL
NTW3, £LT, Massy i2 T IERE LT, SkOKEDESHMOB D OFEOHVELE %5 T
TOARDTB)INCbEDHHS | ( “.deep and full of gloom; and the gray gleams of steel down
there seemed cool after the intense glare of the sea around the ship.” p.222) Lo v Y viL—
LT, $5TREVE, BHICEOLBVEBEE TS LVHIFELFoOHRICEETEL, LIEEHIRISE I,

(6) Jack &

Massy [EIBHICHBIZE TEI B O 7 X — ADB T OB Jack TH 5, RIEOMBIZBLAER
SHhiEvds, [FEOEEMIZE | ( “a middle-aged man with an inattentive manner” p.222)
THEDREWI Yy V—A2TEREEILTVWALY [OITI3EEEES LT LE -] ( “..
seemed to have lost the use of speech” p.222) D TH B, AEDIEEIREL, MlEDLBLZ
TETRICIRI Y I N—LZBED TV o FELTHETTHEZLTVWE0DH, 2<FKicath
TWBRY, BT [TA M35 v FOSREKOEEOMEICHISEE ARSI TS, EW0WHEA
THMEVBEE] ( “a wild and in coherent tale of his infatuation for the wife of a sergeant
in an Irish infantry regiment” p.223) & & - 7243, EEROBRIE,LTHL, B IMEIED 5,
LHL, TOJack B0t ABHBAS EARPED->TLE 5. FEOBITIZE S AT I3 HBIL
oz, Eid [HEHFD S Sofala BTHOWTOWABHAT R TOEFIZEA TVWAE T EIZEH2L,
L Bofc Ak, BECHB>Tc AL, TAYVARE-> AL DZFIERI TV, -1 69 &
Sofala 5 & DEMB DN ETHE L T Mr. Massy BIRIEETN, BHEEBWELRBEZ L EBIFTHMI
Wk HI AL DEET] ( “the names of men that had died, that had gone home, that had gone
to America: he remembered in his cups the names of men whose connection with the ship
had been so short that Massy had almost forgotten its circumstances and could barely recall
their faces” p.223) 2EZATW3, FL T, TASDAAIKSVTRIPBIEB VW ETRT A
F e vFIRABVPELTHENS LD UEIEDEETI] ( “with an extraordinary and ingenious venom
of scandalous inventions” p.223) R =P o FESFTHLH, 5 LI ELFEDLETD Mr.
Massy i OWTRHEICIFENTH %, L L, HOIOEFK SR> IS5 WDb I &M DfER
DRETRELZEERT I &ILE 5,
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WOBDEIICES TS > TRIEB->THREIRWVD DI I IZ—ABL2RDELTVWR L A%,
BB T Mr. Massy S ZE 21 T TCWAIBEAH 5,

“Massy ! [ love the dirty rascal. He would like to see his poor old Jack
; but just you look where he has climbed to...” he hiccoughed in a

starve
superior, leisurely manner... “Ship owning it with the best. Alottery ticket you want.
Ha!ha!I will give you lottery tickets, my boy. Let the old ship sink and the old
Massy don’t. No he. He's a
that man is. That’s the way to winyour money. Ship and chum must go.”

chum starve———that’s right. He don’'tgo wrong

genius
“The silly fool has taken it to heart,” muttered Massy to himself. And, listening
with softened expression of face for any slight sign of returning drowsiness, he was
discouraged profoundly by a burst of laughter full of joyful irony.
“Would like to see her at the bottom of the sea ! Oh, you clever, clever devil !
Wish her sunk, eh ? I should think you would, my boy; the damned old thing and all
turn your back on your old

your troubles with her. Rake in the insurance money
chum all’'s well gentleman again.” (p.312)

Massy | ERRIEN S OHERBIF X2 &, WRBOENK Jack WHEET 2 DRV D X
1208, WHP->TEREAERA ] HIIBEBETYREONHDEIIILe oKD
2Ll TZ0Db—FHIELFIRANRB I ED B2 UBBELVDR, W EHZED
EEP->TAHIIL»BDe SDOETARELD TREIAZBIAIE S ELNL ZNhT
BHC o 5L, BRRIZANK &, Massy {343, FAEH L WRRFHEE, E RN
o EOUHERETDE S, MEFBMBVLEILSRBL B e

[HORPRTHRRIZCAR I EEEZELZTO /O] Massy iZ28%PWhk, £LT, v
PP LT 3L BKEOHN S WEEE L THEERET IS OHIE, BLE S BRAIES
BOPREOERDELS B> L,

MPBOEBICEI0BRLVOE X, H, TOFIOBRD, MELDLVDP, 57
A91%, B, 30EVENRLIAITOEDLLEET D IOMLAE I, gt
MmEED LD HOEVENMRR L BBE ST X ZRTHESIEL W DE—
—% 7 [EHR] 72

Jack D OO EH Massy K ED X S IKEEELEX 1. pIIHLHTH 5, £HICE LT W Massy
CE->TIREIWXLKRETH 5, FNIIRD Massy DEIFicEDLR 3,

...A grim stillness had come over Massy's face. Only his big eyes rolled uneasily. The
raving fool. And yet it was all true. Yes. Lottery tickets, too. And yet it was all
true. Yes. Lottery tickets,s too. All true. What ? Beginning again ? He wished he
wouldn't... (p.312)

SHEBEVEBE &M Massy DBICEPAT , KEBBOELZIBELENT, 717 LVE
Weo EATHRVEKRIFE, Libd, ZhBRER 70 2975, B LdZD@D-
foo ANVZEDSDIE Tz, A>T EFLBEHEDLE>TIHRESITRELRLELDI
HA T DI HS
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BB, fEER Jack O VWTBEOBE I LTWR LAY, HOBEDTEP, Massy o4 34
B OEBEFIOBRE A2 HbET VS, BESHL, HOIT S LAWRiTE, BELEREEZSREOE
FEEOBRICEDH DT UIRE, T €Y —FAEEMICL TV EEL LN,

(7) Sterne &

HLET, RELREOTALOREGEL, 1o, Bl vV Vv—ATEEET 5 Jack #8
B IEMOTI VY VEDHDOERBMULTVS, T uy M [EER] BREE0 EEsTw i

LT, 1%Mi#T Sterne AR TEHOHF, 23 V& LAOVT2 2 TBBRDL S IKE
ATVT, Biciz&EhrEHENWEZ A ] ( “He was tall, young, lean, with a moustache like
a trooper, and something malicious in the eye.” p.217) &b TW5E, fEROFTHMH TE
7Y v VIERBBET, 4TI Captain Whalley & HBHHAETH S LREVTV S, #
BIE D Massy ICFNEHOH B2 IRNTRLEBEVTHERLGE S, Massy DED L S I ERIC—
FICBBOELOLDICS “malicious” BEABALN DB, HidbEdbE [RFEOMEHOTHL
‘B ( “a junior in one of the larger concerns” p.235) T&H - a3, [ &M HH» S ] ( “on
general principles” p.235) Z DEBE2#II-EES D, L L, &BEiI2 [FAESE V| ( “The prom
otion in the employ was very slow.” p.235) EWHHDOEHE SR O AITENBMEEBOZHIT
Pl EVHIOBEETH 5,

Z DH#EIL, Sofala Bic—EHiHEt & U CER L T Captain Whalley icEick /- & 2 D BEH
WA DO ER L HEICE - TV 5,

He had come to Captain Whalley freshly shaved, red faced, thin-flanked, throwing
out his lean chest; and had recited his little tale with an open and manly assurance.
Now and then his eyes quivered slightly, his hand would steal up to the end of the
flaming moustache; his eyebrows were straight, furry, of a chestnut color and the
directness of his gaze seemed to tremble on the verge of impudence. (p.236)

BER>TE-ED & LEKRSHET, BRMATVS BICBHEERER> TV ZLT
BEICNAFANF LB OREEE LI, B, »Thikig:35bET, FX5HX5ELKOR
DEDEICE - ELTTW, K ACALKBERE > TTRADOUT, 7 v3EELTY
TE->TCREDD2ZDOHRIIBBICBD ZH BB LEI7 YV EEBADXITH T

CONPIBELPT SN B L, FRAOECHRLVEEERRET, BRUHELEMNBY, B
THZLLEL L BSET, [BHAYLESLT, EPH5Q 5L EYEKRE, BLOALICRERE
BOLTIEDTERBVWREDETOHBVY s =7 DI BHEERE>TW5S | ( “something
quizzical, as though he had possessed the secret of some universal joke cheating all creation
and impenetrable to other mortals.” p.236) BEbLN B, FHiE Massy D [BF L RB~NEAL
SARIZ8dH ] ( “You are a sneak.” p.237) LWLWHFBRHICH - TENTVEN, ZOoROEDIF
Lw [H4E ] ( “promotion” p.238) EWVWHITEMLEHKEI L LIFICRE B,

A chap in business I know (well up in the world he is now) used to tell me that
this was the proper way. ‘Always push on to the front,” he would say. ‘Keep yourself
well before your boss. Interfere when ever you get a chance. Show him what you know.

Worry him into seeing you.” That was his advice. Now no other boss than you here.
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You are the owner, and no one else counts for that much in my eyes. See, Mr. Massy ?
I want to get on. I make no secret of it that I am one of the sort that means to
geton. These are the men to make use of, sir. You haven’t arrived at the top of the
tree, sir, without finding that out I daresay. (p.238)

[FADHI» TV APERHH TV EER (SRAPEMHEL TOETIR) HEDOFEL -
TVHIDEXLEELTAhFE Lick, 203 TRLO—F] EVWINTT L, FLEIDRITIR
TBRECERB-TB L, Fr VAEOPARLEE IV, BADH>TVB I &3 R
Y. ERELRSETI > biclkic 3L 2t 3.] ChBZ0BOHZL TT &,
4, AR T CTERIEE - oI R LEYTY, dBIMETTL, hOoBEPLR 3L,
HELTHBISDRVERA, WOTT D, Massy A, FAdHtt LD TT, - %
DNE->TEARZILIBAMBOTT & £V o TLBERSBRITILD->TED $DIBATYT
ko FNEROUREBE s AOEIT» L TEHA o] |

BOT D& S BITENIEHRWZIZ, 0 Sofala TldfFic s > THREDEEI S I RIBIFOEH
K-> TW3, TN [ZFAPKETHSLEVHIFR, 51, MRMTAELORRTEV S Bic
WMEDOHEERELZ > AY] ( “It was a great advantage to have an old man for captain:
the sort of man besides who in the nature of things was likely to give up the job before
long from one cause or another.” p.240) LWHBHEMH B, ZL T, Ficid [Wbif, £Fh
DEDL I SMEDHDTH » TEFL L H->TVT, B TL-H»HRIREVZEDTF ]
EPHEBOBVERD 2T EEFaBSTEEVHES] ( “as it were constitutionally, he was
faithful to the belief that the conduct of no single one of. them would stand the test of
careful watching by a man who knew what’s what’ and who kept his eyesskinned pretty
well at the time” p.239) IKE-\VT Captain Whalley DITENZH% DTV 5, PMHT, H5H,
(K] ( “Then one day he made his discovery.” p.241) %9 5%,

It came to him after all the these weeks of watchful observation and puzzled
surmises, suddenly, like the long-sought solution of a riddle that suggests itself to
the mind in a flash. Not with the same authority, however, Great heaven ! Could it
be that ? And after remaining thunderstruck for a few seconds he tried to shake it
off with self-contumely, as though it had been the product of an unhealthy bias
toward the In discredible, the Inexplicable, the Unheard-of-the Mad ! (p.241)

BEEVEE AR IEROMER» 8T E T, ERICEZTHEL LT, HOEVE
o CHEMBBI e X 5T, BTBPATERLDOTHS, LELLEMS, ThEFUX IR
W SEPATERLDOTIRIEV, WPRP ! ZARIEBEVEIDEAL S I, BRIITN
REIRLEGSRRELT, BREZABEBERILEBVWERY, ThERIIEIELE,
ZhiZE2TEAGLBVED, EVEORVHO Hoboi LT L onER
DEVID LS TH -7,

CORBBEEBEROLABEREM LT, RELZOERSEMAMTFLIEL TS,
R ERIEBH, IEL L Macbeth (1606) OEBDEROB RF BRI 2R BOFHEER
& &5, Ji, SterneiZid Macbeth D& 5 BB THRELTHERC TV, ZERAL, HIH
R T 3TE 228 LTV 3721312 Sterne DEAEDOEI A H phiZ 3,



22 ' RIXEREEMFEEIRAME 128 HF15 (19%)

Sterne OEEZEL Captain Whalley i 2 W TOEEDOFER, 7V v VO Captain Whalley & #
DRIHEZTVBET V- ADF—Z Y (serang) WRMEREIREWED 5,

What a big heavy man he appeared up there, with that little shrimp of a Serang
in close attendance

as was usual i1n this extraor dinary steamer ! Confounded
absurd custom that. He resented it. Surely the old fellow could have looked after his
ship without that loafing native at his elbow. Sterne wriggled his shoulders with
disgust. What was it 7 Indolence or what ? (pp.248-249)

TCELITHDPESTINT BBV Serang 2REZ T, MERBZ VB EMEVSI K
ERBAVICRABDIEAS AR EATHRVWEMTRRBOLIOERIE VS DI, B4
LOBBEFREO LR, HREZNICREE L. BPISOREIARTCRHILHOP I~
V= ABOEL THESOMOER K SVWRRN/LIZFEDIZ, Sterne WBE L TH %29 <
Wi, HRFITEOR, BESBTRREVDOL, ZhESFAILLEET D,

Sterne D SIS T AALABRBERFICOhDLIREDOLDTHH Y, T D Story D—DDF —< I
b7 -TWVWBc MEIRELEPT, Serang BEIX[ED, fHRETFTLTVWS, TOMBEOHTERT
Sterne & [HEic>ZZF & H 1M 0y b 74w V%A THI ( “a whale with an inseparable pilot-
fish” p.249) Ktz & XA TW 3B, Massy I3 Captain Whalley % “Shark” (p.250) &FESDIIXL T,
Sterne i “a whale” &FESS, Z i3 Captain Whalley DERTICHATWA Z 2 #EXH 3 &[H
Bz, Sterne DEHRMPE bbb hitE Z Captain Whalley %52 TW5,

EEMEOHELHE Lic L ZOBFRPL S IHL DEMFEREZIEXTWVW S, Loz o)
BHEIE 0D, HEITEIE>ED LAV, 727, bIPIREBODHPT AP & OISR
EohaEIFTH 5,

“Serang !~

“Tuan !”

“You are watching the compass well ?”

“Yes, I am watching, Tuan.”

“The ship is making her course?”

“She is, Tuan. Very straight.”

“It is well; and remember, serang, that the order is, that you are to wind
the helmsmen and keep a lookout with care, the same as if 1 were not on deck.”
(pp.253-254)

5y (F=2v)]

rav, mE]

[V E LD YRF->TWEH?

MEv, .

(AT ERD OHEEEHEA TSI ? ]

[EW, fik. REHDER AL

[&BLV, ZOD ST, €5 Y, BROTHVELTHEDL ST, BFiC, [EOJTHE
REROERITZLIICEVIMBERNTRASTNWE
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HOROTHS CNREIYERD, —BOMEL 7+ — 9 - R 9D TRbLENELFEELT IR
WHIZHETH Y, RERTH 5, Sterne it LTHTHMUARTH S5, [EHOEBEDH 26D
ETELW, ETETHLILY, BOBRICEALALAAATWL ] ( “Everything round
Sterne seemed to become more still and more profoundly silent” p.264) X HicHEZ T 3,
XS, COREBETCRAKRLTEBVWEASIVOD, HitEIFaXEhELPTEODS S,
ficiy, 4 A\OLTES VS, 25D Jack 3/ 0= T, HOHOHEMOWPELIADT L1k - 1
B\, #L T, Massy B3, MET, HHLDOA—EHEET, BOIAESFhicBhicis-
TUE 5, £, MROMEI GV TVEVS LU, Sterne RARLT 5o

“I must” thought Sterne, “bring that brute Massy to his bearings. It’s getting too
absurd in the end He's the old man up there buried in his chair he may just as
well be in his grave for all the use he’ll ever be in the world
in charge. Because that’s what he is. In charge. In the place that’s mine by rights. I
must bring that savage brute to his bearings. I'll do it at once, too...” (p.259)

(ORI IZH, HD Massy KEDNDIUBEHE LB TROR X e, BRRBEALBEL
Biili3&, MERZCTRTIRE DD EE>TVIRIAL HE L » BRIZILOH
LAWY, BHOEOHFIZWARAMNE LKL ZLTC 5 vpiERET A&, o
T, ThDBROBEIRAKE, HEEAZ DN, TORLYILROI EXHS, ERUHE
Lo BOVRRPUICOIBERS SR E W LA, ENHET ] & Sterne BEA 2,

and the Serang’s

Sterne {3 DFE L 7= Captain Whalley DMEZHS B R LIk » T, Whalley Z:BWVWH L
T, TOMEDOEICHAPET 5 EWEPEHLL 54%52F-T, METHY, HBERE D Mr. Massy
DIENTL o TTIT, &M, WEIZTHEILZD, Othello (1622) OHT lago BFESEEOHIT,
D Virtue 04 382 &, the Moor @ Othello ~DIFEED 72 1T Othello 7» 5 Desdemona % 5|
SRCEERLHD HFHEIC SILBRPRA 5, :

Virtue 7 a fig ! 'tis in ourselves, that we are thus, or thus+our bodies are gardens,
to the which our wills are gardeners, so that if we will plant nettles, or sow lettuce,
set hyssop, and weed up thyme; supplys it with one gender of herbs, or distract it
with many; either to have it sterile with idleness, or manur’d with industry, why,
the power, and corrigible authority of this, lies in our wills. If the balance of our
lives had not one scale of reason, to poise another of sensuality, the blood and
baseness of our natures would conduct us to most preposterous conclusions. But we
have reason to cool our ranging motions, our carnal stings, our unbitted lusts; where
of I take this, that you call Iove, to be a sect, or scion. (Othello Act I, Scene II,

i, 322-337)

Sterne A Massy ICEE DT B & S IKEETHICi, B & 5 & lago 43 Othello ICE Y i REFITH
BLBEIANMDS,

“You simply couldn’t conceive what's going on on board your ship. It wouldn’t

enter your head for a moment. You are too good too too upright.
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Mr. Massy. to suspect anybody of such a...It’s enough to make your hair stand on
end.” (pp.261-262)

[BATREE, COMTRPEIAIELTVEOLEEVSFREWEGEBOX, Th-
FHEHEPAL ¢ Tk ABFTEZAL bEhIT HEHEETEIDE,
Massy A o DD, BARPRTOLRINATTERVDE EBOEBFEIL-2{ S5V
DT BAEHI, '

E5iT, ThIIMEEHET EET|ALH< [1FAS, BARKIFELD » LBV A b
FEIICVBECHOBBREADLIICR] ( “I wouldn't try to give myself airs like
that that er lazy specimen of an old man up there.”  p.263) Sterne (Z3% 2|
IZ Massy DEEBICA D AATRMBICHD 2 AZOMRICT 57D AE S5 T3, 0%,
Massy T, TP & 57 Sterne DEKIZRZI TS, £ LT, Sterne ® T D lago W ITEIIZKRIC
i¥Batu Beru 7’5 v5F— v a YOEFEF Mr. Van Wyk KR A TL %, Sofala 54 Mr. Van
Wyk D3 Batu Beru ic ABEL T, Mr. Van Wyk BEEMT 2 &, E-LRREXNIITTL 301
Sterne TH 5, WIZBHIIREE T 548, FDFEIZIZY TIT Captain Whalley 2ZELEWTHA T
ZREAMETHS, LLDARDPYOBIASBH D, ZOHBITERE IO VITIE Mr. Van Wyk
2LTC [BREDPIEHLIKFEBEEZES5711 ( “You seem to be a shrewd man” p.309) ¢ED
LHBIEETH b,

(8) SternelcRohd7M40=—

Captain Whalley LB T Mr. Van Wyk 25 Sofala 52 HTWIH &Lt d &, | EELD
Sterne 4%, E{EMEFERXEL TR, EE->THULEDT, FXITlagoMRELHEED 5,
[BADFELTVBEI LI > K FDEBEE LTV AV TVRLO U » B EREVE LT,
( “I am afraid you give me no credit whatever for my good in tention in the matter I've
spoken to you about.” p.296) &5 - T Mr. Van Wyk DF R WA R BT Sterne B X SICEES
w5,

“Captain Whalley is a very audacious man, but he will understand that his game
is up. That’s all that anybody need ever know of it from me. Believe me, I am very
considerate in this, but duty is duty. I don’t want to make a fuss. All I ask you, as
his friend, is to tell him from me that the game’s up. That will be sufficient.” (p.296)

[Captain Whalley BEZIF->FEDPHBEATT L, L L, $9%5%55DAD/NE
TRRELSSVDOIEEDPVET L ZO=2—AR TR UHLFRADERA L, BA
EBATT L, COT LRI L LMK -THRAFGHDETHh SR, HERHEFTT &L,
REEZLILWERBVETADBR, HOADORAL LTHBHBITEA VDR, /MET
BRBLEVE, HEATRLVWIERZTTT, 2hXZFTRETTD» S,

T35 Lz Sterne DM S Mr. Wyk I3 [V REAELAZEBONOKMESTIREDERIR
BbEEbETVIEWVWE 37 ( “It looks as if the fellow had not the pluc it play his own
precious game openly.” p.292) EE D DI -1, FEMIT Sterne DPLLME Mr. Van Wyk iZid
BEhEhTw3,
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...but if Captain Whalley left the ship of his own accord, the command would
devolve upon him for the rest of the trip; so he hit upon the brilliant idea of
scaring the old man away. A vague menace, a mere hint, would be enough in such a
brazen case; and, with a strange admixture of compassion, he thought that Batu Beru
was a very good place for throwing up the sponge. The skipper could go ashore
quietly, and stay with that Dutch man of his. Weren’t these two as thick as thieves
together 7 And on reflection he seemed to see that there was a way to work the
whole thing to see that there was a way to work the whole thing through that great
friend of the old man’s. (p.297)

..U L, &L Captain Whalley BWEAZOEETHERH Z I &I B &, BoOm#EIRiE
BEHCWIERB LIS, 22T, HRIERIOZAZBVHETEVLSTES LVEIHE
BATE R TNERKBTEVD, Bro LY b Th, TANEMELLERIZIBT
D12, Fhic, FWEERBLMBA DAL - T, Batu Beru (35 DBEHEEFEEZRTHTICRIK
SOBFIEEEL, MERBEBLL EBELTHDE S5 v FALELTIENTELLESS,
CDOZANREBAORBEL o B Dh, £52FZ 5L, HIZHDEAOEKM S 3 b
BIRTEL2EBHD, EEZL ],

lago IIZDE, BENSEBEREBRLENSH, TOETIE, Sterne DR KK IFEL O
TWh, ZTiKE, fFEMBOTA o =—-X2&9DH L5, 7Y v VTCaptain Whalley &2 L~
AD Serang DEBNCESZEHETER L TWBH EI AL, &TH The Rober (1923) @ Bron Scevola
DOEBEREMFERAHHEICERSE, BREXES, LAL, BOhOZEBRSDIC, BEIC Mr.
Van Wyk KB DONDES AR TRTHD LB UL LeNDiRT ZRICIEBFEORDED S 08
bhd,

b BEf, Mr. Van Wyk # Sofala 5% bEAH & Lic s & | SHiELD Sterne itH& Do i
F &I (IS8T 5% 3] ( “a cat on the wharf” p.206) LEAREN B L DT Mr. Van
Wyk & O EIH - T\ b & TH S, Sterne BEVWEIDIEAEHA%E Mr. Van Wyk © [ BE
( “up at the house” p.306) TEHFL/CWERITIEZDDHTH, Mr. Van Wyk BRIKHE L Eh %
3, NTFOKRBRTOILBEFEICS > T Mr. Van Wyk 48 [FED ICHREZZEXI72 4] ( “the situa-
tion is grave beyond doubt.” p.306) &FEWVWKENIF B E Sterne BT ZEF LM DEELIEY 5,

“I thought, Mr. Wyk, a gentleman of your sort would see at once how awkwardly
I was situated.” :

“Yes, very. Obviously his health is bad. Perhaps he’s breaking up. I see, and he
I am

himself i1s well aware I assume I am speaking to a man of sense

speaking to a man of sense———he is well aware that his legs are giving out.”

“His legs——ah ! ” Mr. Sterne was disconcerted, and then turned sulky. “You may
call it his legs if you like; what I want to know is whether he intends to clear out
quietly. That’s a good one, too ! His legs ! Pooh ! ”

“Why, yes. Only look at the way he walks,” Van Wyk took him up on a perfectly
cool and undoubting tone. “The question, however, is whether your sense of duty does
not carry you too far from your true interest. After all, I, too, could do something

to serve you. You know who I am.” (p.307)
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[Mr. Van Wyk, B DXIBILIREEAKE - 725, FOBELNTOBIESOHITR
HERHDDh, LHEEIALBAPDDIETL &5,

Tdd, £5TTHB, HoLHREBEERBRATVWETR, BF O HRBB-TLEVES
o 1234, HHE X XSKHVTVET—RBHEBRbOHCELELTVWE E
BoTWaoTeH HIRENPSNTVWAEI LG T - o> TOET &

(fro——Ed4a, HH] Mr. Sterne ZHH T, PHBT, FHEKICED -1,

[0, ThBRDOEXREEZL 30 LOTEHEANNR, T, BHIDI-WDIE, UHE
EBLIMERD 580 BHEENEINTT L, Z0=2—AdBETHRVTT IR, W
DREMBR L]

[BdH, THITTH, BOSESVERLGAPDET L] Mr. Van Wyk i3F > 1<%
BTE-WE0 LEOFEThD Ui, [ L LAKS, BERS B OB it it T
ELLEITLTTN, BAEENITHERTL « 2R,

[CoBERBTRIHTOM > TVET L]

WIS MY F VA VISEEETH B, Sterne i LTHA B &, Mr. Van Wyk iZ Captain Whalley
DHOAEES 2 TEREOREICEABIE D 1 THABB WD TH 5, Mr. Van Wyk b &
CHEERICENT LI TVWE, TIThH, Captain Whalley DEDREHHRMBE I & EMBL
A5 H, Sterne XL TIREIFF TS, Mr. Van Wyk D, &, SWVW#ZX 5 &, fEED Sterne
X 2B RZ 5, £/ “the old Serang” T2\ T Sterne i& Mr. Van Wyk IR % 284
5,

B Mr. Van Wyk 43 Sterne iz [BIFRFEHDEWAD L 5 #75,] ( “You seem to be a shrewd
man,” p.309) EFLTWVWE, LT, TOESEK LT, Sterne & [FAD D > THOUDFRH AL &
EHEBSIGPDET L] ( “You'll find me a good enough servant, sir.” p.309) &¢ -
20 Mr. Van Wyk DF TEOTWVWE LD, FINITREHEIE-TWS, HORKT SR
SIHE< o

Mr. Sterne hoped now for a handshake at least, but unexpectedly with a “What’s
this 7 Better not to be seen together,” Mr. Van Wyk’'s white shape wavered, and
instantly seemed to melt away in the black air under the roof of boughs. The mate
was startled. (p.309)

Sterne it [ BB TSRS DAATL 5t | ( “sudden success” p.310) IZHTEK
{213 - T Sofala BICFE - T 5 &, Mr. Massy BSHZEOHITHASHI AT 2B-E56 -
REEAE LT TRB> TOABEICT DT WO S TA%EI WO BTH, BE
IToWVWTH, Sterne IBRLOHMTHERICTIE>TW5,

75M3 Sofala B3 Mr. Van Wyk @5 Batu Beru % Hifi L TR O ZFHEH Pangu 2k » T %
To>TWAEHEDBET Mr. Van Wyk BV b EE-> TIDORIIRES TV, [RE-TH, Wi
BREZARVOEDLS] ( “He couldn’t see me if [ did.” p.315) EERE S, £ 0ofbhic, HO
LOHT I OMOFHEEBOEPD,

—74, Sofala BT, 8EhSEEHRICHT TR Sterne MUBEICH/2 505, #HiX Mr. Van Wyk
DFETHAORNCHAS KT TV BRRNERT 5 LEFRT, £ T LEETHHRGVTV 5
ETAH, Mr. Van Wyk DHFRERIE &L, FDOT AL [Sofala 5D LR T-mhEhTP-
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CREST A ENTEM] ( “and about that time Mr. Van Wyk’s thought abandoned the
Sofala. Mr. Van Wyk had fallen asleep at last.” p.316)Z ZiZ$ Mr. Van Wyk & Sterne DfS
KRFINTLERGR 50V [THhEV] DT a=—BEIA TV S, Sterne iZ I, ICERH
BEXITHRONBL, ZOHIC, b &5 EHD Bron Scevola B7itkig, 2% b, BETIEH S
2 Mr. Van Wyk B80A LK $RIEWVWIHDNLENSH B, CORT, BRICELTVS lago & 13
—BEBELTVWBEEERA LD,
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NiAs &I CrSe DB FHE

(—BE) /D@
(RerzEE) )\HHEA, EEkE 1, SHEEC,
hERESE, &0,
(BRT¥H) fHHEZR )

Electronic Structures of CrSe with NiAs-type Crystal Structure

Michie KOYAMA, Naohisa HAPPO,

Hitoshi SATO, Akihito FURUTA,

Masashi NAKATAKE, Masaki TANIGUCHI,
Yoshifumi UEDA

Valence-band and conduction-band electronic structures of NiAs-type CrSe
have been investigated by means of ultraviolet photoemission and inverse-
photoemission spectroscopies. Based on the comparison with the results of band-
theory, features at -1.5 eV and 1.6 eV relative to the valence-band maximum
are assigned to emission from occupied Cr 3d ? and unoccupied Cr 3d | states
with nearly localized character. The energy separation between two peaks
provides the Cr 3d spin-exchage splitting energy of 3.1£0.2 eV, in relatively
good agreement with result of the band-structure calculation. The other structures
in the valence and conduction bands originate from hybrization between the
Cr 3d and the Se 4p bonding and antibonding states, respectively.

Key Words: CrSe, EZEHNLE T4 WLETHE EFHEE

CrSe, ultraviolet photoemission, inverse-photoemission, electronic structure

§1 [FU®IC

CrSe i3 NiAs BIZEA L LIRS 2 H > FGaRI L EMTH D, EBS (T =575K) kKT
RO NiAs DS T LIF T MnP BINSHBEEEREREC T, i T 80 TEREk - &Rk
Bicpk > BRICHUEPERRICERENA LN, Néel £1394~320K EREVESHE ShTWS 2,

BIBEIZ, Cr-Se RALAYNILIHT X D EB L OMESRENTED, O BHBEBAI VIS F A F
{t&ic A oh b k51, BFEAPENCKVEERHESERT, BTH, CriSes oWV TRHF
HTFEETIc L VESEESH S P E N TVWS Y, Neel LT TREEESRSEC D, BEAME
KBWTRHAOBERETRLTVWSY, i, (HESOBERORFARY PVORKEIREEE, 71
bR F =030V TR TR ER DT o —F v v THBUETH B,

D& NEBEHEBPREHFER7 2 VI 2 xv¥— (Er) EEOBTRELBEENS S LE
Zo5NTWAEY, CrSe DEBEFHBELZHOI,PIKTAIER, COYWHOMTHES 2V IERHEEIC
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BT 2 HEE SRR =R 5 L TERETH 5,

ARETREEEAABTF LR UVERETHNECELD, MEFHRCEREEZ <2+ VEHIE
L, #hZFhOBTREFELRD, £, ThODARI P VOESIINVE—% B, TRA T
BT &IC&D, Cr3d A VAT 2 VF— 2 Lico Th o DOEBRERIE, Dijkstra Hlick -
TiThilc CrSe /N v FFEPE LWHIESA LN 5,

§2 EB

T OEBICHER U7 CrSe ®iAkH199.99%Cr £99.99%Se % 1 : 1 TREA L, AEBICEHZHAL
tro T OREBEO—IEEI00C, %L L F400Cic L TE L 72— EREERIGS ¥, X425,
BohrZRHR3—ERRL, KRELLE BULRRBIEFEHALL, AREL2 _EikLTHE
ZEEA L, 1550°CE Thnsh U TSR - 725, BEML I TERCHEIL . BohicR3XE
B & D, $EEEERERL, KTFEMD a=3.684A & c=6.019A 87, CrSe DFKIIEF 70—
THUNTHTIC X D, CrSe D— ISR TH B T L EHA L1,

IE » HEFEEE I, ARRERRE, EZRENARETHE (UPS) EE L3 ETH¥ (IPES)
BEEDOROIL->TED, ZhFH2X107, 5X107°, 2X 10 TorrOBEEEIRE N TV 3, HH
BFEEE Id Brdmann-Zipf B{E T X VF—FBFH E943 eV I ER S /X v FZREBEFHREY
BEFEHLTOEYD, KETMEFEEBRIIHe 1 (hv=21.2eV), He I (hv=408eV) DB
DRFENIRE UTHERIN TV S, ARIEERERETY >4 ) V2T 10k, EEERWE &L
E—F BRI L OLBTME LB TEORIEEIT > 7oo ERIZTRTERTIT- 20

§ 3 ERERRUKET

B1@id7+ b vz ixuF— (hy) 721.2V 408V ICB T B MMEFHONRBEBF AR b L E
EEBFOFNEF AR P VERT KBEFARI FNVEFHEF ARSI P VOEET X VF —3f
BFHIEESEELL, E- THALEZODTH B, hv=21.2eV £40.8¢V DFEF X <=7 bV id,
KHITRENhB LT, -1.5, -4.0, 6.7eVic 32D E— 2 ERLTW5, iz 6-0.4eV ICjSHEE S
Hohb, BT, hv=408V DA~ b MTiE-10.7eV ik 7o — FREEER L TW5S, FH,
hy=40.80V DX <2 b MiTid-1.5eVIiciVWE— 2 BRI B, —F, EHEEZ~7 pLTIR1.6eV
WEE—28, 5~1leVic7u— FHEEENSE SN,

Dijkstra 512 & - T CrSe DY v FEHEMBEEBIKEHRGELL (ASW) itk » TIHPIATWVE9, H1
(b)idsk¥ 5t CrSe O SGEIMEREEDIREFE 2R LTV 5, Sl E—-203-08&1.9VicH S h,
REZEOREES» L IhRERPORDONZZARI PALELL—BLTWV S, 0~-T75eV DL RN
F—gEfHich 20, Crdd & 4p DEBE N EES SO0, -0.8eVIZCr3d (t., 1) BEEL TV 5,
—7, EEETIEL9eV IIEEEREDCH (to ) OBV E—IBHE, ThoD 2D~
Mo Cr3d AT 2 V¥ —32.7eV T 5 T EBEHRMITKD OO THW 5,

h v=40.8¢V Tl Cr3d B D1 # V{LWTHETEIL Sedp BLEDO b D LD KEWVD, TDT EhShy=
40.8eV DA =7 + WOTIRIZEIZ Cr3d REBICER L TV 5 L EZ 5N 5-1.5eV D B — 7 id,
Cr3p—3d WRHLIRNEBF AR b itk 0B o hik Cr3d B REEE ISR o5h, BE/LE
Cr3d (tze 1) BLUBICE B HDEEZISNB, hy=21.20V Tid Cr3d B & Sedp BB D 1 & {L¥F
EERRBIEFLVIEDLS, hyv=21.2eV OMEBETH R 7 b Ui Cr3d HREE & LT Sedp RIEDFH
65215, Chonl &k, K1@Dhy=21.2eVICEBNTO~-8eV iZEh»> TWBZRNY ki,
Cr3d & Sedp BB L DRERICE B D TH D, K1 bDNY FEROHEBE LB L TV 3,
F72, -10.7eVOE— 7 3 Seds BBIc L B EEZ SN B,
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—%, CEE2 S PVITESN51.6eVDEE— 2138y FEZ & OB D 5B L - Crad
(teg ) EEFBETH S Ebbip b, 5~11eV O 7o — F7IH# It Crds & Sedd X i3 Sebs S KE
KkBbDEEZSND, in situ LK BHEFHELEFROZARI P VORIEICELY, Er TOZ
NOEDARY MNEREETHIENTES, MBEFHD-15eVOE— 7 LZHHDL.6eV DO~
D5, Cr3d RO x VF—%3.150.2V EEHEERINICBL I ENTE .,

FHERYTE Cr3d RN B T AV F —2.TeV REBR TR OGNz 2 VF —3.1eV L D b D Fhic/h
T, Ff, NUFHEBEIREBZ ARSI PVOBRIEERTROONIART P VOERE D SHTH

REIAAVE—fllcy 7 b LTVAES, EREEERERL GHELTVS EEL 505,

h v =40.8eV CrSe
4 4
v A o
g
g h v =21.2eV e
SN 3.1eV L
i —t e
3 \\,f\/i\ M ¥ //
g, 'z\_ﬁ‘-_. .__;'““‘"
2| UPS 5 IPES
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T T T g ey ‘
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tah v vt
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Energy (eV)

E1

@7+ Pz xAF— (hv)540.8eV &21.2eV CHIEX N/ NiAsEICrSe DB T X
Ry bE, FHETARY b, HEBETHIXRZ P MI-1.5, -4.0,-6.7eVic 3 2D
E— 752K LTV, BT AR FALOD-15VOEWE— 7 IZFZE(L L1-Cr3d
Y EBEBEIcEE30THY, HEEEZ Y b AD1.6eVOE—2713Cr3d | k58
BILE3bDThb, ChoDE—J ZAAMF—-ZHSCr3dTHBmAB T 2 AF —
3110.2VHBoh3,

(b)Dijkstra HiZ & - TEHEZ W /-CrSeDIREEE . A7 b I-T.5eVir 53.3eViT
bz b T XNF—GRIZES->TED, -6.6, 4.0, 0.8, 1.9eVic 4D E— 7 b
5o -0.8eVE1.9eVOPWE— 2 3 FNFhOFZELL- Cr3d } 5B#E &Cr3d |
EEEESEICRRYT 5, ChoDE—7 DI X AF—Eh LRI TCradTHma R
IRNLF—2TeVHEBELNS,
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R4 703V —FICLB3EMNEBE oy FOHIA
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Operation Control of Self-Support Robot by One Chip Microcomputer

Minoru NOHARA

Today one chip microcomputers are utilized in various fields of our life and
help us in our work. They are supposed to be parts of different kinds of
machines and help them to control their mechanism. One chip microcomputers
have control of air conditioners, computers and the other instruments.

The author made the self-support robot which could recongnize the position
to pass from one point to another, and desigined the hardware and software
which could control this robot by one chip microcomputers.

Key Words: Robot, Micro Computer, Operation Control, Simulation
oXy b, 24702 —%, i, Yialr—vav

§1 ¥E
BHEOYMAEZEDORBRIOIE LV oMLY, KEHS, vV 3 rBLUCHBESIEEEN
EHERENTH S, T/, BFOFHREILL/PNELE UTEREELICHEYD, vfJ0avEa—F
PHAAALEBIRSIERIIEMUTETVW S, w4703 Y Ea~5D YR 7 LRI, TREER
EERoD CPU & RAM B XU ROM E0fEtEETF, Z LTV AF 4HBESOAHNAL O £~}
PAEBBLOA V5 — 7 2 — IO FAERE» SHFIL L TV BY, 8K, <D YA 7 MR, CPU,
CERTBLURAOBEE T oy 7 b h AL LSIFE2HASDETHRL T, LhL, B
BT vF v TvLavid, Fy L 1IATaAVEa—% YRFADEEZIERL, RADCPU &4
BREALSIR L/OHEBERDIAATTI VF v FLEhTVD, TV F v v/ a V2 EHT S L,
CPU L BAEREE AL 778y FBADN—F Y =« THHEICERTE, ~—Fv = 7THICHELT
D, X, FOVAFALREEXRHZLDOY I MY L TORRE N~V F LTV E2— 5 % EH
LTABBITTA . D%, Fv 7HOEKT, S8, ERlEoR ST vF v oA a Vv DE
BLAREBRIMAL, 4N ELShBIBEAEDRTIEAIATVAY,

ABRICHBVTE, Kt v icRIE L CBBBREHEIL, BfEd 28 TROBBo Ky + S8
Lo ChODBHuEXy b %, w4703 v Ca—d28HLCEHATADON—Fy2TEY
7rU2TERELIDT, ChsOBWEEREL XUBEREC>VLWTHET 5,
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§2 oy POHER

2.1 BiI®aRy b

B, BB TRARKOER Y rBFEDRTWAY, INSoufy M, A AEFhkTFar 54T
BETAETR EARH O AR > TRIESNABFRIC A EEh S, AL CEELZHIR o
Fo b QB oy b EFER) 3, BBTI ) MoKy P EBEEWELSDTH B, £F 4 —
i3, TVIMEERLTBEBLET -1, CO0Ey FOEREEERHE1, 24N 2= 2icRd, o
Ky rORFHICIEFRE~ QB -2 &S 2 286RL, —hHo®—4 %[0, b5D
ZThEELEIE 3 LIV EARBIUEAROBENTRESEES Lice E—Mfillicy 4 — 4,
FA4 YElicY & — Ak —VERD T, ofy r2EOHEEMATOE- S 08ET3EEL &
CREE Y HICRUB L CEIfET oKy FDAE— FEXEBLTE—IBES6VE L1,
BYHRSEEWRD T 28I, 72X5mOR %R L, Z80CPUANET 2ERBIUE—-5 F 3
A N—ZERIBAATY KT, 5S4 VBRI T+ b ey EFRHL, BS54 238 ThIT
BE5EHAL, 2DES%E CPUBRILEK, 7o/ 76> TESELET LI, ofy
FEWER O T u S AR, TRYTSITITOIONEROM icBEX 1720 fERRL 270 &5 448,
CPUMTEETE R L Ic~ v VEELEITHOMEND D, THIZE-TPH TRy b IZEHEERE S
155,

Zo&dikafy b OEEHE, K740 —DEYWE, BROMI, 7075 LDEROKELS=2iILH
3B ENTES,

K1 BayEofy b
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&Y, 74V ERBEEPEENNAKELILD, RA—RHHE, $BiBEXUHE#ICEEE 5,

ZOIREEEL 3 IZRT,



36 ‘ ETEREHPIERERE $325% $12 (19%6)

K3 vFy b OBELNE & [EERE

§3 w4 2VEIF

oKy b EEWET ZiTid, CPU, RAM, ROM, PIOEDAEY RS V& — 7 = — XA DEE
DBEBEICL S, ChODERESRHL, NEORER FciEd 3 i REEEHSE K RETH 5 1-
¥, RO 4 a3 vER (DU, <1423 7ERES) 2FH L. =1 2 Y 3B»SIFEEhTWS
2, /NEITEME AKI80 2R Lz, TD<A a2 vid, Z80CPU A L7/ (50 X 70mm) D
KT, YUTAE—F, AHPE=F, 94 v—S42BEHEBABT v Fy 7oL a3 VEHSRIOD
(TMPZ8AC) BEBEhTED, F1ICET & O BN 3,

#1 AKI-800D#E
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Operation Control of Apparatuses by Programable Controller and Microcomputer
Minoru NOHARA

Recently there are many cases to use programable controller on the machine
in order to make the production process operate automatically through the
computer control, From this point of view, the author has previously manufactur-
ed the milling machine which were controlled by programable controller.

This time, the author improved individual parts of the milling machine with
a higher performance. As compared with the machine which was manufactured

previously, this machine has the work performance by several times. Also, the
author stored the ROM with the program which controlled this system, and
desigined the hardware and software which could control this system by
programable controller and microcomputer.

Key Words: Robot, Micro Computer, Operation Control, Simulation
oRy b, vA20avEa—%, i, vIial—vav
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3.5 7—4LOKy b

T—aaFy M, IEOHNEBICH2MEE 754 ABO IV a7 — TN EICBET 5 LHEHL
oo T—oHOFEy bOBIER, YA, YaWF—, zE, N FOZBHEOFFShi-e—
$ETEVTSRE>TTusSsL, FNEROMAILT A EICKDENESET,

3.6 ROMS4%

NRYAVTERLET Y TS E BT T AR, <V VERERE, TRO ROM 54 9%
HALUROMALL7®, v 25 4% ROM4td 5 &, PC-GBI3DERAZ0ONIILTF a2 5 4 D0HE
BHEANTBIEIT, 7—20Fy rHPEETCESLSHIRLBZTEE, ROMERWEL S i
XONNOBIEGBRBICITA BT ERED XY v bHH B, ROMALOFIRZUTICHERS,

1. 7Y 7T5T7al s s2ERL, =¥ vERERT S,

2. TV VEBREREN/ T 975 4% ROM 74 #H0D RAM ¥t d 3,

3. ROM 54 DO RAM » 58X H>IFHDO ROM 70 /5 A%k LEhEHEX T 5,

T TR L ROM I, 27256 T0000H FHid ©TFFFH Hiis THATE, 32K34 F OREH
$%5, ROMiz—E 7075 2%8E&235 &, Fhfi7Tor s s0BMPEERERFIOT 0T 5
LEBEELBORDERATELR L, COkY, FHEADROM &, RARHEEROROM A L —¥
EEALTF— 2 %2HEL, B8t ROM{LOFBEI>WTRY,



56 ” BTESSEMERIIERE $32% F15 (199%)

N\ —t
PCOR(1
RS-232C

ROM WRITER

e 1Y 18 0 TO ]

[@)eee) e

X8 ROMILOFNR

3.7 8256651/04K—F

825512, 8ty FDH—IA, B, CEZ28-TW5, INHDHE— 13, 8256%BHFSH5E—
Fickd, ATR—PMcbHHE-MNCOEETES, COAHBNERET Z DI, avbo—u
VURSBE DB, COBE—PEIVIO—ALYRIDT FL R, FhEFh20H, 21H, 22H,
HENR > TVE, —lBOAHAEE—FO0, F0ALORKR LI ADIEE~F L1, = F CPU
BEOWHBMEL OidE—F 2 TfTbhd, 7—s0fy FREWEXH 5728, 825548 — FOBR—
FBLUCE— D A4 By M ALY,

§4 VI MOTT7OHEMRK

7 54 ABOFMTE, PCa v ru—-S5%FHLI, PCavtu—S2EHTEE, FEQEE
ETH 705 ABMBUCER TE A, 7075 A0ERIRET SRS KEIEHEEhsZ &
P RS22CH—TNVENLTVIVEBRLTTu IS A 5ERT A ENTE S, £, ©—
ZIHERT A EEOREBIC XY, E-S2BES€E 70y 72 LB L TE— Y OHEHEEET S
TENTED, T—LuXy b O, PC-G8I3TIT- M98 PC.G813%{HA L THE~HIE
TEEES, FHTEIVI— T4 ADEVICLY, @Y OHEND S, —id, PC-GBI3ICAK
DY AT LSRR U TR IO 5 ARIREET O AET, < v VEERERT S, b5 —
213, L/OH— b2 L THBEICT 2 A% iT 555 T, BASICEEZERMT %, TC
T}, HBIEEER LU OEROARAINELZT Y AFEEER L.
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4.1 BMfET OIS LG

T—AnFy FBYUEEESEIEREER9 1, RboBRBREEEFETT . LTIC® O8EA
BETRT . ‘

1. "V FEBEENKL 7T — 5B,

2. YEEODPATYREE I uXAF— TN EIEE®, F—a R8PV VRES,

3. A TYROINTET 2520 )

4, 754 ZAEIBYEOMLAELRTE, T—arufy MIZ0OUEE->HA S EDRBIRET,

ﬁw@u,T—Auﬁybﬁ$—A£Vvaym55&§®Vawﬁ—,1w££;UnyF®ﬁ
BERLTVWS, YHEE5HhUBE, T—2ofy bRV a vy —, TARBIUNY FOMEEH
10 RT LD ICHIFEUNENRD D, CORBEBIIBFZ Y a vy —, T VEBIUNY FOAERR
10@NcR LcHEEHE LT, AIEOAEZEICIL > hbERD, ROLAEERT v 7HICEBRLE
® E—SDEMERF v AL LI, BNMEEWES 0 /S af0F »— K%, 1R T—20Ky

FEBESEBLDDT OS5 AETRT,

Wi, 754 RBIcE->T, YHEIKRED I BT EEEEL v s 5 225K T 5, HI12i3, Ytk
WKREDFANEBEE 7 54 RBOBENEF 2T T, 2, PCaVta—5D/5 X -7 %2RT,
R3F /o277 VOBE, FILDLETBEESBLIUE—IOREFOT 0 S0%, R4, W
BOZFEDRFELAET BB/ 9 X F—TVEBHEXEET 0S5 55RLTVS,

@
o @( o
@ /®
@ B RORCT

K9 7—asudy b OBEREE



RTEERFEMIERMIAHE $32%& B15 (19%)

BEI35 ) 7(=180° )

a(=135° )

8

@ ®—aRYVavyTOHE O YMiBEINETORE

10 fAmEOFER

(START : ARMROBOT ) (START : MILLING MACHINE )
Move point 2 [Table move into position for receiving l
Hold of object
Move point 3
Release of object

Magnet sensor
I Magnet sensor l
on
Move home position
Move point 1 Driling of point 1
Wait for 180seconds Move point 2 and driling
Move point 3 . »
Move point 3 and driling
Hold of object o
Move point 4 and driling
Move point 2 »
) Move point 5 and driling
Release of object .
. Move home position
Move point 1
Move object holding position
Wait for 30secon.d's
Move home position

Kl #+»—



HE:PCavhbu—5&vfsuarva—soHatict aBE0HA

K12 #pkic ks BA0E L BEIRF

K1 7—su0Ky FOBWES BT T A
No | 9~ 44 | A5V F IAT B
1 LD A, 91H CWoty b
2 OUT | (23H), A AR—MNAS, BECHER—MNA
3 LD A, 00H 00HE ALV AFIZAND
4 OUT | (22H), A A% CHE—MIHATA
5 j1 { LD HL, 8000H| 7 =% %8000HA 55t
6 ]2 IN A, (1FH) Break # 23 ~R5
7 BIT | 7.A »
8 JP NZ,J3 ”
9 IN A, (22H) -
10 BIT | 5,A
11 JP NZ,J2
12 LD A, (HL) HLOT— % ALY X FIZARDB
13 OUT | (21H), A BE— MCAZHATAS
14 NOP
15 NOP
16 NOP
17 LD A, 80H SOHZAL TV AZICANS
18 OUT | (22H),A g
19 NOP
20 NOP
21 NOP
22 NOP
23 NOP
24 LD A, Q0H 00HZ ALYV AFZIZANRD
25 OUT | (22H), A »
26 INC | HL HL= HL+1
27 LD A, (HL) A= HLOTF—%
28 DB OFFH ERIIT7SSLIYASIZEY TS
29 RST | 38H »
30 P NZ,J2 0T RIFIIE [2NRA
31 P J1 J1~FRS
32 J3 | LD A, 9BH 9BHZAL Y RFIZANS
33 OUT | (23H0),A ’
34 RET K5
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RIEREEMIFRIFHE

$32% W15 (1996)

%£2 PCavhbu—5D/N5 2 —~%

NIA=% 1 7% KT A—F F—%
S EAE 2 EEFF L2 L—-+ (2) 1
U-FEyF 2.00 BEE oL -k (2) 6
ATy T 0.72 SLOOP (2) 2
im‘jj‘ty k 0.00 B oL2L—r (3) T
HARRAR 1 P B

RO AL— (3) 6

V7 RUZw b -1999.99 SLOOP (3) 5

VIERIDIwR2 9999.99
EHE O 2L— (1) 1 HABE 0
ERE s VAL—R (1) 6 E-FELIE 0
SLOOP (1) 2 RRIZLIA 0

K3 YBFBoONMIEOTa s S A

T | a=>rF BENE 7 | awvF EWENE
1-00| ORG1 AR IZAT < 1-34 | FUN303 | /74 OFF
1-01| FUN203 | #7374 ON 1-35 | TIML.0 LEAED
1-02| TIM 1.0 1B 1-36 | +36.7 +36.770vE M3
1-03| FUN201 | 732 ON 1-37 | TIM1.0 1 B
1-04) 20 207V AR Y 1-38 | FUN203 | 774 ON
1-05| TIM 2.0 2880 1-39 | FUN201 | 774 ON
1-06] +4.0 +4 LA R Y 1-40 | -40 2079V & T
1-07| FUN301 | Hi/2 OFF 1-41 | TIML.0 1 8o
1-08] FUN303 | /4 OFF 1-42 | +40 20NV FY
1-09| TIML.0 1B 1-43 | FUN301 | H774 OFF
1-10| -19.2 19.259VvA% T | 1-44 | FUN303 | HiF74 OFF
1-11] TIM1.0 1B 1-45 | TIML.O 1B
1-12| FUN2OO | H10ON 1-46 | FUN200 | 54 ON
1-13] 25.1 25 179VAFEY (147 +518 2079V F T
1-14| TIM1.0 LB 1-48 | FUN300 #7714 OFF
1-15| FUN300 | 771 OFF 1-49 | TIML.0 1 B
1-16| FUN203 | HH7J14OFF 1-50 | FUN203 774 ON
1-17| FUN201 | #52 ON 1-51 | FUN201 54 ON
1-18| 4.0 47V R R T 1-52 -4.0 2078V A & S
1-19{ TIM2.0 2fRF0 1-563 | TIML.0 1BfFD
1-20| +4.0 + 4NV AT 1-54 +4.0 +a78V R
1-21| FUN301 | W12 OFF 1-55 | FUN301 | /74 OFF
1-22| FUN303 | 54 OFF 1-56 | FUN303 714 OFF
1-231 TIM1.0 1§ e] 1-57 | TIML.O 1R
1-24| FUN200 | H#771 ON 1-58 | 175 207V R &
1-25| -50 507V A E Y 1-59 | TIML.O0 1 Bf§o
1-26 | FUN300 | 71 OFF 1-60 | FUN200 | #1774 ON
1-27| TIM1.0 1BFo 161 | -284 202V A BT
1-28| FUN203 | H#74 ON 1-62 | FUN300 774 OFF
1-29| FUN201 | H#2 ON 1-63 | TIM1.0 1 #BfFo
1-30{ -40 AWV ARMYT | 1-64 | FUN201 | 774 ON
1-31| TIM2.0 MO 165 | +80 20V A Y
1-32] +4.0 4V AERT 1-66 | FUN30L 774 OFF
1-33| FUN301 H7h2 OFF 1-67 | TIM1.0 1 #fFD
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£4 I0RF—TVOBEH oSS A

T awrF B EAA 7] axvr BfERE

2-00 { ORG1 REEZIZFTC 2-18 | 4.0 4 SRR

201 -20 207V A T 2-19 | FUN300 | /71 OF F

2:02 TIM1.0 18R 2-20 | G1-00 32 2 1-00 4T <

2-03 | FUN200 | 71 ON 3-00 | ORG1 ARSI FT <

2-04 -20 20 OVAE T 3-01 | 300 +30.07V R & HF
- 2-05 FUN300 | #/71 OFF 3-02 | TIML.0 1 8o

2-06 | TIML.0 1 B 3-03 | FUN200 | #5771 ON

2-07 FUN200 | HH 1 ON 3-04 | 25.1 +25.1 7SV A &I

2-08 | TIMLO 1B 3-05 | FUN300 | 771 OF F

2:09 25.1 +25.12VAEMT || 3-06 | TIMLO | 1 BREO

2-10 | TIML.O0 1 8850 3-07 | TIM35.0 | 35.084>

2-11 FUN200 | #7711 ON 3-08 | -30.0 -30.0 NV AE T

212 25.1 +25. 17V AR WS || 305 | TIMLO | 1 BEFD

213 FUN300 #7511 OF F 3-10 | FUN200 | 5 1 ON

214 | TIM1.0 1 B0 3-11 | 25.1 +25. 17V A F

215 25.1 +25.17VA%E W || 3-12 | FUN300 | Hi771 OF F

2-16 | TIM1.0 1 B 3-13 | END 2

2-17 FUN200 | #7731 ON

§5 #=

754 ZBET LKy FEEGEE, FELABRICOVWTEEDZELUTDOXIIKE S,
1. 7uzxs—701H, 754 2—% L FRHOE— #5233, Cho%2dd2EBESHLL
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2. 754 BET—r0Ey P AEFEREYE, OS5 AL TBEVELEE XSS M5
R A i

3. TRVITIERAVTTO S5 L%2ROMIEL T — L0 Fy F 2T EI EBTE,
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LEdo
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Emission Spectra of a Copper Discharge Plasma
Tsutomu YAMAZAKI

Theoretical investigation of population densities and emission spectra of a
copper discharge plasma is presented. Calculation were carried out with- 46
excited states and ionized state under the condition of sufficiently supplied
copper atoms and Maxwellian energy distribution for electrons. Using Born
cross section for electron impact excitation and ionization, radiative transition
probabilities from the Bates & Damgaard approximation and some experimental
references, and transport coefficients of copper atom in argon buffer gas,
emission spectra were obtained and compared with experimental data measured
in the copper hollow cathode discharge. It is showed that assumed cross sections
for 4p' and 4p"were underestimated and others to the contrary. And in order
to establish the excitation system of a copper plasma it 1s required the closest
attention to the experimental and calculating assumptions.

Key Words: plasma simulation, copper discharge, population density,
electron collision cross section

TS A= viab—va v, HRE HEEE BETEHENDRE
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HEFORAVBRENIHE L VA THEEEEA O HPETOER T -/ BREEE VD, Fu—
HETHHABBICKZUREBRERT E Ry 7Y v itk DRELLRREBME TS 3HOFE
PRERTHEBECBN NS, ThEFELUERRL - YPERILENTVSY LT A TR o —
RBEMEDOREIC > W TRERIC K Y T DBEEBIRAFHEPBRINEI X 3EESLE OSSR FEERIE
EfT->TERSY L LEHICBY 2 BN ERECE B OBE R OER 7~ s BRB /- 5B VY
EOMEREOHERITA S h > oo WG IR T OBETFEEEHERE S B AN OEHHERD
BEEHEL, ThERICHKBORNER <~/ F VEESHOHEA TV ZORERRELE L, #E
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2.1 SFPHEFOREER
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BiZAsBETFREZEDPICIIBEFORMMPERETH 5, TON 8 s MNP TORM AR E LTE
ABELsHD8s, dppDTp, 4dP56d, 4f E5f BLUSIBFMFE L7z 45, 4p, 4p', 4p°
DIGEEOFIKES b2, BHLEHRI—EOA + v DOAEL 08 4sBFLBREL -84 +
VOREENT3dETOES IERETEREREN LB ENIITRZORIIELEL, T
EZRLUERFENZEZSR L. ORT, £, T3 VF-BYOREEZN1. TR,

21 HORBREDE

#5 F+ (BF) R I3NF—(em™?)
2 2
‘s P D ‘F 0 |45 |[L=0]5=1,2]J=1/2| 0 ground
ns np nd nf 10N .48 1 | 48| 2 1/2 5/2 | 11202.56
) 2 | 4| 2 1/2 3/2 | 13245.42
s o 3 |4p | 1 172 1/2| 30535.30
S ‘B‘leg;ae gpr B M e 4 |dp | 1 /2| 3/2| 30783.69
=6 e s 5 [4p| 1 32 5/2 | 39018.65
6s B g 3031 (f %23 6 | 4p'| 1 3/2 3/2| 40114.00
— 7 | 4p| 1 3,2 12| 40943.70
5p 4d 8 | 4p'| 3 3/2 92| 40909. 14
— B 9 | 4p'| 3 32 7,2 | 41153.43
o 10 | 4p'| 3 3,2 5721 41562.89
gy A2 11 | 4p'| 3 3,2 3,/2 | 42302.50
5s AP S T 12 (55| 0 172 172 | 43137.21
—12 DT, 13 | 4p'| 2 3,2 7/2| 43513.96
wo__. B et 14 | 4p| 2 3/2| 5/2| 44406.26
g FA\T3 15 | 4p'| 2 372 3/2| 44544.12
4p T 16 | 4p'| 2 32| 1/2| 4491562
oy 17 | 4p| 3 12 /2| 43726.22
18 | 4p'| 3 12 5/2 | 44963.25
—> 19 | 4p} 1 172 172 | 45821.70
4s? 20 | 4p' | 1 172 3/2 | 45879.32
- 21 | 4p'| 2 12 3/2| 46172.80
22 | 4p'| 2 12 5/2 | 46598.30
4s 23 | 5p | 1 172 3/2 | 49383.26
—0 24 | 5p | 1 1/2 1/2 | 49382.92
2% | 4d | 2 12 3,/2 | 49935.20
K1 SHoxzzxF—HEFNL 26 | 4d 2 12 5/2 | 49942.06
27 | 6s | 0 1/2 12| 52845.10
B (B OROBERE LD 28 | 6p 1 172 3/2 | 54784.00
EFHITHIET B, 29 | 6p | 1 1/2 172 | 55027.90
30 | 5d | 2 1/2 3,/2 | 55387.63
31 | 5d | 2 12 5/2| 55391.30
32 | 4 | 3 12 5/2 | 55426.30
33 | 4 | 3 12 7/2 | 55426.35
34 [ 7s | 0 12 1/2 | 56668. 10
3% | Tp | 1 12 1/2 | 57418.20
3% | Tp | 1 12 3,/2| 57966.70
37 | 4p*| 1 12 3,21 56343.80
38 | 4p*| 1 12 172 | 58364.80
39 | 4p"| 2 12 5/2 | 56651.60
4 | 4p"| 2 1/2 3,2 | 58691.00
41 | 4p*| 3 12 7,/2 | 56030.10
42 | 4p*| 3 172 5/2 | 58119.40
_ o a _ 43 | 6d | 2 1/2 3,2 | 57894.10
L=Z1, 2E&¥§=1Ls, J=L+8 4 | 6d | 2 12| 5/2| 51894.15
4s':3d°—4s® metastable 45 | 5f 3 12 5,2 57910. 20
4p':3d°—4s' (core S=1)—4p’ 46 | 5f | 3 1;2 7;2 57910. 23
248 A AN 4 47 [ 8s | 0 172 1/2| 585716
4p":3d°—4s'(core S=0)—4p 8 |casl o 0 0 62317 40
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2. 2 EEEEH

BYEHEMENERRERN, X—7F « 27— FEQOBEHBEHTHE L XV VIR E R
Lo ZOBB Tz 2 0¥— (U) EEHRAE Y DELAS=0/1 L XBFOHNBFHOZEIL £
(=AL) =1/ ZLATHBPIREDENL > TV, FEEOFBRERIFHMHSVOERIc LY
Ut THRHLLEN DS k~NOBTEEMECHEWEREE o (j, k; U) &Téﬁ%@ﬁﬂﬁ
DEERTIREIRRO L 51218 5,

g (k, j;U) = (g/g) (U+AE) ¢ (j, k; U+AE) /U
AEBRMET 3 V¥ —BilE  g= 2 -J+1 [28ERT | OFEIES
ETHR o (TR NVF— Eo, HEBFHlo, REVEFHSo) »5i (Ei li, Si) ~OEBBIcxd
SETEEMENEREE 0 (o, 1) &7 5,
I TAE=Ei—Fo, £={lo—lii{,|{lo—li{+2,-, lo—li, AS=|So—Si|

o (o, D=rx at (Ry/AE)? (Ei/E0)** L2 Qk(u)/(2+lo+ 1)+ ®r(u)
aoF —T7HE Ry=13.606 [ eV ] ) — FNYEHK u= (U-AE) /AEEFz A VF—-UleV ]
A S=0 DA
Or (W=Cl (u+1))% (u+t ¢) £ #0
O (W=Clu/ (u+1)N%ln (A6+u), (u+¢) k=1
A S=1 DL
®x (W=C(uw/ (u+1))y/(u+ $)/ (ut+1)
BEERICE L TRk TcREN D,

o (o, D=7 al (Ry/Eo)? Qi (o0, i) ® i (W), (2+lo+1)
®i (W=C (0 (u+1))¥?,(u+ ¢) ionization
BN 4 s ETOURE S N B85S (s-s, sp, s-d, p-s, p-p, p-d, ds d-pEH) ODCE G335 ]
DTab.6.2 X DHEE L TR, THSLADEBEBICDVTRRAIXBICH > e L PIBBDEEZ S
ZITHEFE U, Tab.6.4, Tab. 6.5, Tab.6.7, Tab.6.11 & b BEHICK LIROBHEZFRIAH L1,

HOZER BEWCLIE

s—f p—f d-f HI, HO, NeX
d—d HI, Hell, NeX, Ball
3d—4s RbI, CsI, Ball
3d—4p', 4p’ RbI, Ball, HI, Hell, HgI
4s?—4p' (quartet) Cal, Znl, Gall, SrI, CdlI, Hgl
B (4s') KI,RbI, CsI (4s®)Bel, BI, Cal, Mgl

FORRELTCEPEFE2. -a, b, cicFEF-Qk & kDEEE2. dITRT, BAMICEROTH
BEMEA I EEEN ER L TV 5,
EFHEFERI—NOHETER T IEADAEL 2, 2. ic4HER L ALBETFHEMEOHKR %
Y. BEEND L IERESULTORRN, BLEEEN, I3 4p', 4p" LB 4dph5RRZH
PlEds, p, d, fO¥ERIE 4p', 4p' BLIUBHTH 2, 5sPlEDp, d, fOREENTIZ4p 2
 ENHEENA~DEBBOALEZ, 4p R4p' IBEREROIL L, 2AEHE I OHRI BN D
BBERELTOIRN,
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#2-a FEMERBRORKCE ¢ 4s,

STERHFHEIERPIA#E $B2E H15 (19%)

4p, 5s, 5p o & DETFEERRE

4sg 4sm | 4p 5s 5p
C ) C ¢ C ) C ) C @
1 |4sm 15 1.2 - - - - - — - -
2 |4sm | .10 1.2 - - - — - - - -
3 ! 4p 3.4 243 | — - - - - - - -
4 '4p | 6.8 245 | — - - - - - - -
5 | 4p' .080 | 2.2 5.1 ) 4.72 0099 | 6 ~ - - -
6 | 4p' 053 | 2.2 34 1472 0066 | .6 — - - -
7 | 4p' 027 1 22 1.7 | 4.72 0033 | .6 - - - -
8 | 4p' 057 | 2.2 39 | 472 00721 6 - - — -
9 | 4p' 046 | 2.2 29 | 4.72 0057 | 6 - - - -
10 | 4p' 034 | 22 22 | 472 0043 | 6 - - - -
11 | 4p 023 | 2.2 14 1 4.72 .0029 | 6 — - - -
12 | 5s 1.81 1.07 | — - 3.39 3.61 — - - -
13 | 4p' 064 | 2.2 4.1 | 472 .008 .6 - - - -
14 | 4p' 048 | 2.2 35 | 4.72 .006 .6 - - - -
15 | 4p' 032 | 2.2 23 | 472 .004 .6 - - — -
16 | 4p' 016 | 2.2 1.1 | 4.72 .002 .6 - - - -
17 | 4p' 686 | 3.6 44 | 6.6 .0086 | .6 - - - -
18 | 4p' 914 | 3.6 58 | 6.6 01141 6 — — - -
19 | 4p' | 1.066 | 3.6 34 | 66 0067 | 6 - - - —
20 | 4p' 533 | 3.6 6.8 | 6.6 0133 | 6 - - - -
21 | 4p' .64 3.6 41 | 6.6 .008 .6 - - - -
22 | 4p' .96 3.6 6.1 | 6.6 .012 .6 - - — -
23 | 5p 1.36 48 | — - 3.54 1.04 | 6.64 | 3.62 - -
24 | 5p .68 48 | — — 1.77 1.04 | 3.32 | 3.62 - -
2514d | 2.38 1.39 | — — 110.0 4.73 | 1.81 .787 | 32.0 58
26 | 4d | 3.58 1.39 - — 15.1 473 | 2.71 .788 | 48.0 58
27 | 6s 1.34 1.02 | - - .98 1.75 | 2.36 .99 545 | 443
28 [ 6p 1.05 A8 | — - 2.74 84 .62 .296 6.22 | 1.28
29 | 6p .60 30 | — - 1.37 84 .31 .155 3.11 | 1.09
30 | 5d 1.8 1.23 | — - 5.16 3.53 392 | 1.28 49 1100
31 1 5d | 27 1.23 | — - 7.74 3.53 588 | 1.26 74 1100
32 | 4f 1.6 .65 | — - 9.9 21 .249 | 455 | 147 14
33 | 4f 1.8 65 | — - 13.1 2.1 498 | 455 | 19.3 14
341 7s 1.19 96 | — - 731 | 1.63 | 1.35 .905 1.09 | 1.72
3517 .59 207 ¢ — ~ 1.46 .65 335 | 449 3.66 7
36 | 7p | 2.33 25 ) — - 2.92 .65 | 1.549 | 1.196 1.83 | 1.48
37 | 4p | 1.066 | 3.6 6.8 | 4.72 0133 ] 6 - - - -
38 | 4p" 533 | 3.6 34 | 472 .0067 | .6 — - - -
39 | 4p" .96 3.6 6.1 | 4.72 .012 .6 - - - -
40 | 4p" .64 3.6 41 | 4.72 .008 .6 - - - -
41 | 4p" 914 | 36 58 | 4.72 01141 6 - — - -
42 | 4p" .686 | 3.6 44 | 472 .0086 | .6 — - - -~
43 1 6d | 2.88 1.24 | — — 3.33 3.19 .62 | 1.62 237 | 742
44 ] 6d 1.44 .19 | - - 6.66 3.14 31 1.52 475 | 7.42
45 | 5f 824 | 1.3 — - 4,93 1.06 | 1.74 .91 3.0 5
46 | bf 1.096 | 1.3 - - 6.57 1.05 | 1.16 .91 2.4 5
47 | 8s 1.14 96 | — - 635 | 1.565 | 1.09 | 1.02 7231 1.40
48 (Cu+| 55 1.0 5.4 9 16.0 1.3 5.0 .8 14.0 1.1




1l BIE S 5 DR~ PV

% 2-b EIEMERORHMCE ¢ 44, 8s, 54, 4f & 5 OBFEERE

4d 6s 6p bd 4f
C 4 C ¢ C ¢ C $ C [
27 | 6s .86 .87 - - - - - - - -
28 | 6p | 1.086| 5.18 6.6 4.33 - - - - - —
29 | 6p 543 7.15 3.3 3.83 - - - - - —
1301 56d | 9.2 4.3 2.16 963 | 5.46 | 1.58 - - - —
31| 54 | 138 4.3 3.24 965 | 8.68 | 1.91 - - - -
32| 4f | 135 9.8 3.73 31 ] 21.0 1.0 [ 21.0 6.9 - —
33| 4f [ 18.0 9.8 4.92 31 | 28.0 1.0 {28.0 6.9 - —
4! Ts 313, 5 264 | 1.68 6.34 | 6.37 | 159 .99 .03 12
3| Tp 27 | 4.33 .70 .10 4.0 130 | 1.6 11.0 .08 .16
36| Tp .54 397 | 1.40 | 2.40 8.0 1.40 | 3.2 1.40 12 .16
43 | 6d | 4.86 | 2.2 .65 .68 6.94 | 16.2 |46.0 8.6 3.2 4
44 | 6d | 243 | 2.2 .32 .68 446 | 12.7 |23.0 8.6 24 4
45| 5f | 6.84 | 4.9 7.46 .62 45 .90 .3 14 60 | 1.0
46 | 5f | 8.86 | 4.9 9.94 .62 .60 .90 4 1.4 801 1.0
47 | 8s .28 .14 1.26 | 1.32 1.30 | 2.60 487 .52 .01 .10
48 | Cu+ | 35.0 1.6 4.5 .64 | 12.0 .80 | 31.0 1.4 | 70.0 1.9
%2 -c BEMEBORMCE ¢ Ts, Tp, 6d, 5f, 8s 5 & DEFHEIE
Ts Tp 6d 5f 8s
C & C @ C ] C ¢ C [
35| 7p | 3.36 | 3.81 - - - - - - - -
36 | 7p [10.6 7.10 - - - - - - - -
43 | 6d | 4.0 1.14 | 10.2 3.05 - - - - - -
44 | 6d | 2.0 1.14 5.1 3.05 - - - - - -
45 | 5f 75 9 20.0 1.5 1000 | 2.0 - - - -
46 | 5f | 1.0 .9 10.0 1.5 1300 | 2.0 - - - -
47 | 8 | 2.874| 2.00 8.54 | 5.18 2.386] 1.095 1.0 1.0 - -
48 | Cu+ | 4.0 -5 10.0 .65 | 28.0 .96 63.0 1.7 35 4
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#2-d HEHEHEOHRY Q. 2+lt1); £ AS=00DHE

Ly < —TFHEAT s p d £
S 4s, bs, 6s, Ts, 8s 1;0 1/3;1 1/5;2 1/7;3
4p, 5p, 6p, Tp 1:1 1/3:0 1/5;1,3 1/7;2,4
4d, 5d, 6d 1;2 1/3;1,3 1/5;0 1/7;1,3,5
f | 4f, 5f 1;3 1/3;2,4 1/5;1,3,5 1/7;0

4p', 4p*B4p EFELELE Q2 l+1)=1/3
4p R 4p' D S OBHILER (Cut) DBEZL C=161 ¢=13¢73%

(3d°4s') Cu+(3d*)

4p|| 7

4p'

4s (m)

e

FEJERHERL Cu (3d°4s')

2 BYERCLIEBOBGR ETEEMEEZERT
R, FRREDEMIIIIETFVHES L, GHIIR4SETF

2.3 EBwHE

BABSN OBBRERICIRL VB o EYEERNIC X D RO BIUREFREL DFTE L/E
EROV® BB TER (AS=0, AJ=11,0) OfcAS=10BB bH 5, SFTETEIL
BERBCBSh TV AEESEICHETE LW

15 o NOBBERIIRORTEEN S, (lelb=1 X10° (%)

Wk (i, 0)=6.6705¢15¢foi” 1, A
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%3 NFEBORIUREIFHE foi FBBNTHEL (B EHAT ()
(4sg)—> 3, 4, 23, 24, 28, 29, 35, 36 6, 7, 15 1,
0 .22 44 018 0036 .0016 .0032 .0001 .0002 .0056 .0028 .0026 .0013

19, 20, 22, 37, 38, 40
01.08 13 .072 .01 .005 .01

(4sm)—> 4, 24, 20 36, 33 46, 5 6 9, 10, 11,
i 004 .02 002 .0002 L0001 .00001 0001 00005 0004 0008 0004
13, 14, 15, 17, 18, 20, 21, 22 37. 39, 40, 41, 42
170003 0000 0004 .004 .008 0001 .004 008 .005 .01 .005 .01 .02

(4sm)—> 3, 4, 23, 24, 28, 29, 35, 36, 10, 11, 14
2 .002 .0005 .01 .0025 .001 .00025 .0001 .000025 .0006 .001 .0004
15, 17, 20, 21 ‘
21.0009 .002 .002 .002

(4p)—> 12, 27, 34, 47, 25, 26, 30, 31, 43, 44
17

3 ) 15 005 0023 6 .07 .08 01 .02 .002
4 .17 15 .005 .0023 .07 .06 .01 .08 .002 .02
(5s)—> 23, 24, 28, 29, 35 36
12 126 126 01 01 .03 .03
(5p)—> 21, 34, 47, 25 26, 30, 31, 43, 4
23 28 019 006 .18 — 45 — .12 —
24 28 019 006 .18 .18 45 .14 .12 .12
(4)—> 28, 29, 35, 36, 32 33, 45 46
25 047 028 0098 .0013 1.04 — .15 -
26 047 — — 0013 1.04 1.04 .15 .16
| (6s)—> 28, 29, 35 36
27| 166 1.72 0072 .126
(6p)—>> 34, 47, 30, 31, 43, 44
28 35 03 51 .31 .22 33
29 40 030 51 — 22 —
(5)—> 35, 36, 32, 33, 45, 46
30 14 017 8 — 8 —
31 - 017 8 8 8 .8
(4f)—> 43, 44
32 091 .091
33 - .091
(7s)—> 35, 36
34 1.84 2.02
(Tp)—> 41, 43
35 37 1.02
36 57 -
(6)—>> 36, 45, 46
43 1.02 32 —
44 36 .32 .32
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2. 4 FAEEOHE

MET 5 v AREPERBANOR S v -7 5 X EBE LI, TVITVERERKELLTY
o-REBSEE L, GEE,S Ry 5 v TREBEERT 2MEORFSREEENICKIES h
ZORNEVBRIS N B, HOFTEIT VT VICHAHBR/ NS WEER ST 7 VT v EHORFEE
ERER X BHBEERARLBVERET %,

75 ARHOBF LI NF—HHBERBHETRYINETHLIBZFNLRBBETEVOT, IIT
TiRe w7 AY 2 MAEERIA L HRENOBTEEOAESR L  HEMEL Ry, ETEE

PETFRES*ZEA THOEEEEMMERD B &L LW

L— b ABERCRN 2 BFEERAMOTERETF = 3 V¥ —4HBE R WEBERBMC X 0 kD I,
BYEE Ne EETEREKT [V 1252 -2 it LTHEFESGEHE L L, BFHEPEHAK
o & 288 LU £ 21BK (BARIZERO ~y  VEEH, BATNIEREERONTEES )
AEZl B JOEEFEEN] &LT5E, BTERICKZENIH S j~E (<G) e (>
i) EBRBENT & BFEE T RAICLBEE L J AL S 1 ENE LGS EEL L, KOFER
T L BBBRELZTWE L, F1 (2) Fi=0, 1, =, j—1, j+1, =, BIZHOVWTIT I,

dNj,/dt=% Ni<< g ij (v)*v>Ne+ 2 Aij*Ni— X Nj<l ¢ ji (v)ev>>Ne— I Aji*Nj—Nj/
TN T SERO PR T — M B L 72 HOIEA & v OLERB RO X SIcHEE L, T
TvhDTAH Y 4 v OESRE DN=18 (K) 1.58 (Rb) 1.45 (Cs) Xel8ck, /s X D BERICHE
HUTHA = v OILERHERETE L 48,p at 300K 2 Tpl Torr ] REESMET VT VOKET
H5.9 FhTNTVEREFE Ne, Kr, Xe ZOFH ATHRFOHEBILEREESEIC, LEREN
BRTFOBMBEROV RIS L SERE O AR HEIT 2 & Uiz, 104p at 2739 thig]R
FEAFvEbic af SERBE LSS EMNT CTRIMEIRRELS E LM

8s, 7p, 6d, 51, 4p', 4p" B LA OREEEN O F BB I THEN~NOEBRIAOAE L, Z0F
&3 Kramers DEUREFIH U772 Aj=AoIn { G*—}).7/ 2 } ./}, Ao=7.89¢9, j= (Ry/Ej)*

§ 3 FEER

EBFEBE kT=0.5eV 5 5eV, BFHE Ne=0.5el0,cc 05 1.5ell cc DEIFHE L TEHE L 724
BEPITICRT . TOMOHERER, 71T v 5EIPa, SUERETg=500K, FHEHFEAEB O
FNF —Z B8 h=0.125eV, DB OR/ME exp (-43.21) TH B, BELLITH T 5 L — + HER
REFEEE N5 A -5 LTEABEET—RABENEN S, EERELTE L jBNOHEEE
BRORXTHEZA 605,

Nj={ Z Ni<< g ij (v)sv>Ne+ X Aij*Ni} /{ Z<giji (v)»v>Ne+Z Aji+1,/ 7}
ZITj=8H55 j=0icfh > TRRRAT HREETHELED oo K3, &R 4. B EERE
PR 7 0 OBEROBTRERGHE TH 5, BIEHEN & TRIOHEZLTEER 2 & OfE « EREEHE
BRLTH D, BEEND S OHEMETIIER T 2BT N 4sBETFOBRABTREOHME LT
HEHIIEML TV S, 3dBFHEB L TEU ZELEEN 4s PHEIR 4p' ~OBIER 2eVH
e £ THMLZ DRENTORD LTV P _EHIERYI NS S ETFEEORME & bicign
LTW3, Hricd 2 4p ~OFERETETDBLL STV B, BEEEMND S ORI D>VT
bEU &S BERERL, “EE, SUERICERT S ENEHESR S0 5, BLEENP OF
BN ~DOEH IZBETREEOMME & &ITHEHEED L, SRETRIOSEEFE > EPmSh
TW3,
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BFEE (eV)

M4 BFEERROEA
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M5. &6, AHEEENHOETEEKFE, ETEEKT=3eVOBAT, HAXEREERE
NOBROE L, ThE DRIV 4 s ERERN DY, L LOEBENRBERZHDELE >TW
%5 (X6 .), RHEAE SBFEEOMME & 1ML TV B, Ne=5e10cc T »» S MMAssE
DEEFER SR OSN3, COl, FRFRITHCHRBINKEY 5 A~ REEREBIGELTWSEE
AoNhd, FRFOEREAEREEREICSD ZOEERBLE 2610/ cc THS (Ne=5e10), 1
WEENERS L 4p P 4p OHEEE R 4sBFOADBFRE L REDO ZhIcHRZHEB/NE
{H-TWB,
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FEEOWMmo L, HEE4EN (0) TapPl L OREAI ER L TV B, BHF
& 2 > DHELEHENT *Ds/ (1) 2Ds/2(2) FE I ERHERT L HELSERERT I N,
EhiEmLTw3, 2HFEFEED 2 HIEA D78

RBEAERBEEENICS S,

7. REBEEENHETFEEREROBTRE X 581t BEREN & TRIORREENDOSE
FEIHOVWTEFREEER 54 —5ELTRLTWE, BEFEENS LS EERIEDL, 28F
Fic 5D 3RFETFOE DL B> T, EBLREEMIZDWTFH LR 2 & Ne=9el0,/cc 28
ZBERT=3eVDAEMB5eVOEELD/NEL ThhF COBFHEOMEBICH Ltz L TV 3,

8. BRAXRY  VEEAMOERER LAIEE L OB, AlEIZRE16m ¢, & X100mmD
FEERBEL, 7L V/6Pa 2 EFETHELTHu—BB /o —KEE Lo+ o —REDL
WORKAL DB bDTH 5,Y WEERIOmA, FIGHEBEFTTA65V, HOZA~7 P vEEEDLN
BRI >V TRFIC Z OMXTRE % XHITIA Lo PE19.4m, EX150mD R 7 ¥ VR F 0 —
B ohLGETOS v 7 a7 Fo— T TRIELERICE 3 &, BFHEE Ne=1lel0cc, B
FEEKT=25eV TH -7 COBFEETORLBEOHEB/AOHITRTH, FOWNIEIZ
SEENNETETRPIEEAL TV, FTEERICK 3 EETFRESYNT 3 LRAERE IED
LTWeo RhostEEOE IR kT=0.5eV 7 55.0eV 2R L TW5, [IE L125KDEHD R <7 kv
BOBREFLREER L. IORT, BTEETEMEkT=2.5eV, BEFHEE Ne=1el0,cc, FHHER
BARTREREY Fo D O E T L e 9B /s 2B & L THIRE TRLTH 0
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¥ (nm)

K8 $HDR~I FIIROEE &HENTFR
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kT=2.5¢V Ne=1x10"cc) EHE{#
Tit, BEFEEDN0.5eVH 55.0eVIET
EFRREERBOL, Fhicxitl T
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¥E&E nm HIEE iz g AT EME
244.16 448 70 217
249.22 1426 6—0 812
261.84 725 24—1 57
276.64 546 23—2 20.6
282.44 480 22—1 .035
296.12 2442 18—-1 .046
301.08 779 14-1 .636
324.75 8050 4—0 1559
327.40 5200 3—0 462
327.98 624 17-2 .0045
329.28 92 10—1 .0218
333.78 692 9—-1 .0444
353.04 168 10—2 .0095
359.40 13.5 5—1 0171
368.77 5.0 44—4 113
402.20 5.6 30—3 52.7
406.26 1.6 314 355
448.11 13.3 273 4.66
453.15 2.8 27—4 9.12
510.55 9.0 4—1 17.2
515.14 0.9 26—3 54.1
515.32 5.3 256—3 210
521.82 7.6 26—4 904
522.01 1.0 25—4 47.8
578.21 1.0 3—-2 2.69
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TWwb, 3AEFTETFHREZ > TOWTEBARBTOBEBR TE U2 A <7 bR, RTRIERH360nm
DI EoSER, BHEESKEV, 3IEFHERL VIR ERBIBIAEEOABA XL, HEH
360nmPI FOSEETH 5. CORRE LT IIBFORESBVCFHMI N4 s BEFORRESKAE <
BoTWBIEBELONS, O LEFEEEEPEHEROHELRE» S bEIHLN S,
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BHb, TITREIEIL<I AV = VOREROVIY, 75 X<REMIVEHT -/ MEBLHET 5
HHEV, tu—REBHEELENZDTHNLZDET L 2 VF - ERY, HSEHEEDRN
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EBRLUABETFEEESTHORAN RT3 E, FLTHOZ XA VF—EBNEFLERBELE SIS - &
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Evaluation of Soiling of Concrete Surface due to Adhesive Substances

Makoto ICHITSUBOQO, Kazuo TAKEMURA,
Takashi YAMAGUCHI, Koji KOMATSU
Ryutaro ITAGAKI

Adsorption tests of soiling substances (planting foundations, alga, mold and
exhaust) and evaluation tests on 200 mm sized square cement paste specimens
were carried out, to evaluate the mechanism of concrete surface soiling. Evalua-
tions of influence of ground elements (colors and planting foundations of cement
paste) toward figure (soiling) were obtained. Evaluations of soiling due to
microorganisms (alga and mold) were compared with customary evaluation of
soiling due to exhaust.

Key Words: evaluation, soiling, concrete surface, microorganism, landscape
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2 v 7Y — MEEYIIEERRPLIRE  OSEREER L, X2k, WABRTEEEDER
PoFA DEFICEERBEERLLTEL, ChiRa 2 ) —rOEFR (HAEICEN, XKkAN
TLbAVFFVRTY =) KLBETABKEN, L LEE TIRETE & OB S it
(TA=F4) WRDBOLNTETVS, DT *=F 1 DEFEE LTEBMIKRD Sh ABEYIC
BOTHHAATERE Y, L LBEABHIETSa V7)) - MREEYIOE R, B8, HAERUaFRE
PNBEL—BIT, F 0 IVHIRERLZATRIVWE L, B SHOETERKICET S LS LK
WY (54, BREEE) JMBOBEYMIcHERTZOD TEREZBERIET O, MAKKEST
FEHICBOTHERCEEERITENATV S, 2V 7 ) — MEEYMRAB IS ZPTVEDOTHD,
Pl ERD 2 L TREIRNETAHENRREEE VWA S, &IABEARTEOSRF TRIEINIER
RIBEAEHEILENTWIEN,

CCTHENEYENBC L ARABEOR(EERTELEY, a2V V- BT AYERED
BAE, BRAEO [EEYROBER] &, HE, BEEEO TEWRoFEh] Sickildhs?, ¥
EYFROBERIZ DV TRIEREEORRER EEHRIMEFES LI TVEY, ULh LEYROTE
NIl TRZOEEECOHEDLOTREALMEINTE ST, EYRRUEEMRFLOMIE
GBS AR SN TVRVOBERTS 3, FES RENFIEORIEZ HREBEOR VT
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MRS 0 2 ARIP SRS LTED, MEOMGLELEELK S,
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(RE{L) 272L L b2 8 NOFENORTFEORI HFE TUiTo o $ABBELI AR
A4 Vv rEE LRI DLW TE N ZhoFHB O Z R Lo '

§2 EBREIE

2.1 SAHOER

BB REINEREOEEI L TRET S, EAF itk (20X20X 4cen) %
ek Ufco A YV FREEELVIS Vv FEX Vb, DIEIEBHEEENEFERHL, ELILVORESIE
W,/ C=40%, S/C=1& Lt ELEBOBEVICL ZFEORVERTT 520kt HE, 26
RURBOEDLEN S VEER L, ThTNOEMOBRMREI A VY FEDLWE L, HEEERFY
4 bex v ERV, EEARMEEREERY, BB X 0ER L, BERMEEMIZELS
LVRENCE-FER, #4547 X, b0, B (GEl) RUED (k) &3,

2.2 FhPYEOME

T Bk BER, REERMENNEET 7 BhoS>5223HE (F5 v 7) OHRO»S
EERE &, BB (4 Y) 13 cladosporium cladosporioides, BEXEI% klebsormidium
flaccidum 2 Z W ZhFEREIC—HITBH Uiz, P EEEBEHER, RFEWARLOBESENLZTHE
HoORKE 2 2 hTNER L 7o SREREEERBEREET (3 /1572 58 CR-300) ZHW
T, BEDY¥ (Des) T3 AL ZOEHEERD O,

2. 3 BHREREFE
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(B1), #hThRBENEE» SOESNIORTI9ER 5 6 HORKEAVT, 2055 208k
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BEEZThThTEHEOBEASFECBV TS [BFhTwd ] oRMEERVTERSEBORELET-
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DOEMERVTRENEIT- 2o ZTTHEERRAR (BHEAEIIR8E—E) & LRBILAK £
hEhFEhRE TR L, 2HoRIROZE 2 B LY £1T - 720 & 5 ILEMORE %
AT L LTSHEbLy] oL SREET- ke 2 THBRERESEFABR204
(18~20:%) & L7 (RtEMOFRK R BB OWERE 3B TEE 208%) 108). BARETT
ORBOMERE WAE) 3, bR REBELSSCHEEEINGI L, LY, REBESMAR
HEBRT (0) &Lk (REH000x), RRREAFREERE L, ARERLD 5 mofE
HOAZEBICREET-7 (B2), 2T, 2REHE L Thurstone-Mosteller DRERERIC X
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3.1 FhABHEOEE(LLFERE

AR, #ERUBEENSESEHEBEROBE(LER3, 47T, AARUY EOENIZE
Z (FhB) ogmicpevEEL: IE) #Md L, EERETEMLL (TETF). ThizdlT
BEFOBENIBEORMAVIEESEDT 2 LI E (V' (a*2+b*?) BHEMLEKA23EK -
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~ Effects of sulfide concentration on anaerobic degradation

of palmitate and propionate.

(Department of Civil Engineering) Takashi YAMAGUCHI and Makoto ICHITSUBO
(Nagaoka University of Technology) Hideki HARADA

Abstract

Effects of sulfide concentration on anaerobic degradation of palmitate and
propionate was investigated using five anaerobic sludge consortia grown in two
CSTRs and three UASB reactors.

Two CSTRs were fed with a wastewater (1100 mg COD+ £') composed with
palmitate as a major carbon source, but under different levels of hydrogen
sulfide,that is, R1 (1~15mge£') and R2 (40~90 mg* £ ‘). Three UASB reactors
were fed with sugar-containing wastewater, but with different levels of sulfate,
that is, R3 (100 mg SO, %« £', 2000 mg COD«* £'), R4 (3000 mg SO.** £"', 2000 mg
COD*£7') and R5 (100 mg SO«*« £, 5000 mg CODe* £ ).

Four kinds of sludge except R3, 95 percent of fatty-acid degrading-activities
were inhibited at 400~530 mg* £ ' of hydrogen sulfide. Acetate-producing activity
from palmitate (APA) of R1 and propionate-degrading activity (PDA) of R4
were continuously decreasing with increasing of hydrogen sulfide above about
50 mge £'. However, we observed phenomena that hydrogen sulfide has enhanced
APA for R2 and PDA for R3 and R5.

Key Words: anaerobic digestion, palmitate, propionate, sulfate-reducing bacteria, sulfide
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I RBENIREET AN E S EBINCR AT 5 1D OB Y 2 7 A OB SHED S, EF
FekEOILA L, HMSHAEEMREIEL(BLTETVS, 5%, FMSHELEELRBESET



82 " ET¥ESEPIEREHE #32% $15 (19%)

Wl feiid, 7 ov 2ot EE D SHRISMER OSBRI CERBEE ST oW TR DEL
VIR OIENNWEE VWL B,

THLEEERT, A% VEMYAF ARBT 2RBIERTHE (Sulfate-Reducing Bacteria, SRB)
DOHEREFREOEER ZHART AMAPERL TV,

FiEsE BT 1, TR LIBT3l & T AF -2 B THE T 2 BSEMEY T
D, BRAERIBLELASSVEASTEELTVWAIESHIONTWVWS Y, HEEAROEVES B
C TFiBWT, BERMGIENEE (o VB, VI F VB FOhRBERMEN LT, BN
28 v ETRBAURRICETHEENS, —h, FBEARNOBEVEBRINBRET TR A4 v E2BbR
FITMA T, SRBICL » TSN B BERY O EHE L 720 RICHERICH LYSHA AR S h 3,

INE THALYISER « AT 3 EPBRSBLE 0 v A5 X &I VLW TRERDO X > BHIR
BELhTWS; R Ot IRICERNOBLETTEMN 2K Fo, OMEMOBGHERE LT
FlHsHh 3, QELRBROWBENN « BREIBT>V%, MES: ORGHER TORILKZRBE LS
1o BAI X ¥ VERSOMEYRSIEHEAET S, @a v V-1, £BME» SR EH
TWAHERLAEATAERE LD, @BROEREN S, %,

Lip LSS, BtMssEYOBRYFIREEICES A 2R8I 2HER], ZLVEREH 5,
Bic, SEEERL 7 o €4 vBRE DR S HKFEENRERE MR (Hydrogen-producing proton-
reducing acetogen, PRB) ORGBHEMICRIZTHRILYOEELFM L MR IRIZLAEA LRIV,

ZIT, AHETIR, VI F VB GEFTERIETRE, IRFEE16) 2EBIREANEERE LTHY,
TEMBe MR R TS LY OB AT Lo EBRTIE, %9, ~AIFVBRERTFERERELT, B
(LB BRI 2 2 HOTLREARIGE (CSTR) 2 EiEiEl, 2EOFERE GtEE (ug-
£°'): R1, 1~15; R2, 50~100) OIEEEIT-7z0 IREIC, EEHBRE A 7 VIEHRBRICH LTl
{EoRBEFM LI, iz, KBRTIE, 7ot B ERMIEHRE KK 3) HRcRETHILY
O EL, HHREARNORILIHE - ABMESEE S UASBRIGHICHB L TERL-3EDER
(R3, R4, R5) iK2WVWTCAHHEL, V3 F Y BREE TEERI N/ HBROM MBS LB L,

§2 EBAE
2.1 ERER - RIGHEGERG

EEITi2, 2EOTARARNIES (CSTR) & 3H®D UASB RIBEEA Wz, Table 1 It %
BELRMAERT o R1, R2 D& Table ] OEBERERINIC, UITOMEITLE (Bfl:nge £°1) %25
MUTHER L7, NH.CL, 500; MgCl.* 6 H,O, 400; CaCl.+ 2H,0, 150; FeCl;» 4 H,O, 2; MnCl,*
2H;0, 0.50; CoCl.* 6 H,0, 0.17; ZnCl., 0.07; HsBOs, 0.06; NiCl;* 6 H,O, 0.04; CuCl;* 2 H,O,
0.027; Na.MoO.* 2H,0, 0.025; EDTA, 5, —%4, R3, R4, R5 DMETHE (AL nge £°1) T4,
R1, R2 O#ETHEICMA, KH.PO., 200 & KCI, 300 23 L 7= (7272 L, FeCly* 4H,0, 5; EDTA,
0&L7), Fi, HHAWMBEER, 2hTh, UTOX Sl R2, WHERAMK; R3 & RS,
Na:SO.; R4, Na:SO.: K:SO.: (NH,).S0.=1500: 1500: 1600,

BEEOMII, RIER2TR 74 Me Ty R Fu—8fficksda AR <1 B 10TV, RS,
R4, R5 TREGHEHNTIT- 70

2. 2 RUCHRERGtH OB &

R1, R4icid, HBSERTTRICORERART 25t X 2 REBHEREE DK TRE % B BR
HEEMLU 2o Rl OREREE L, £RARERCRIERE GRS 5 5 (BFRE2.02, Bkek~L v
b (BEEV— Fo—fhil, N-IDS) %2FH) M4 ERIE5 & TRICEORILIEB®RET 2R E LT
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(ERAAFE: 5 £omin~'; 1 miniEx, 4 minEILY4 7 0), R2 THRREEIIT- 7205, B
218 F%720 1[0, BLENSEELLEERIT LT —VF5HEE L (Rl & R2DERR:
BHEOEAHESL, SR ORI EICHS ). R3, R5 3, BALYIERMBEW-OREEIEE
JfTbidip ot R4, FHAKENEHES R CRIIRRT 2%E (Rifir 5 458:0.252) EHm
LT, BBKERIGEES D ORE BEERAITT2REDHIZ2) L, BILWAREERL:.

Table 1 Reactor operating conditions (Cultivation condition).

~Run RL | Rz R3 [ R4 RS
Reactor (volume, liter) CSTR (2.0) UASB (14.5) UASB (16.0)
Carbon source (mgCOD-/-1) palmitate:yeast extract =10:1, sucrose:propionate:acetate:peptone | lac:prop:ace:buty

(1100 2% = 45:22.5:22.5:10, (2000) :yeast ex. (5000)b)

Influent sulfate (mgSO,2--s-1-1) 150 2) 150 @) 33 1000 33
Sulfide removal device continuous ©) | intermittent ) without continuous ¢) without
H;S in the effluent (mgH,S-S+I-1) 3.5%34 54.6£24.8 54%3.4 79.9+22.7 n.d.e)
Effluent pH 7.0+03 70+0.2 76302 n.d.
Loading (kgCOD ‘m-3-d1) 1.1 15 2.0 15
COD removal efficiency (%) 80~-90 80~90 80~90
Temp. 35+ 1°C. a) concentration in reactor- liquid after feeding (filling).

b) composition; lactate:acetate: propionate:butyrate: yeast extract = 15:10:10:13:2.

©) Sulfide stripper has been rminning continuously.

d Liquid phase was purged with N, for 10 min (30 min on after 46th day) prior to each feeding.
) not determined.

2.3 BEEEE

Rl & R2 OFEFEICIE, UFEE TEREE LT3 182 2 8D UASB &itds (EEk: 43,
AEEER 3800 ng COD- £ ', WiBSIGHRA 25mge £ !, BHREEN 6 kg COD*m™%d~!, COD BRZE=R 90
%LLE, 35C) HOEEILY S5 = 2 —VEREDENE L -FERAHVZ. R3, R4, R5 i3, B
B KBS OhREMLEREBREBER L bDEA WV,

2.4 L 7IEHERBROAE

EEERICHLT, VI F VR, Tort VB, BeRg, kFEEFRAFEEE LTIV F VBRI
FIEHE (BeBEHRIEHE, Acetate-producing activity, APA), 7o &1 YEEMRIEH (Propionate-
degrading activity, PDA), »* & 4Gtk (Melthane-producing activity, MPA), WiEiE&T
&M (Sulfate-reducing activity, SRA) %3k®#: (fihd, COD#EE LT, gCOD-gVSSted™!
DR TRD )0

SRR 12001 BB A 7 MVREROVTIT- o GEG, ILOS0AE IckB). ¥, Zun
RIVAERNT 5L Eld5nge £-'vial liqg. EBBEHIFEALK, £/, BNFHBRISEREIL, %4
VIR O RRE% E R L THE 300~1000 mg SO, *~+ £ ~'vial liquid & L7z

2V F VEBBRIRERER, v F UEED S OREBREREE (APA, Acetate-producing activity

from palmitate) TR L7/zo THIZ, 2SI F VBN ABLEN B LR kFE ICHREN S

RAFUEER L bDOTH D, EHHAR A T3, BETHE VI FYBOfhic, MPB I
LM EET 2D vk ak, NN F UBRE(LHKEEENRERSERHE (Pal-
PRB) ORIEE{ETKFEE(LM SRB (H-SRB) O-b0HBEEHRM Uz, HhlkgE R, ~vIiF v
Be&{tt: SRB (Pal-SRB) ORFHic bFE5T 5729, I TRHHH 5 APAIR, Pal-PRB & H-SRB
DHHEFRE, Pal-SRB &Ik B0 3 F VB O ORBRERIEHE K 3,
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2.5 A&

D HERLI T 0@ . ## Ak (#2272 a< 757, TCD, Unibeads-C, 60,780, Col. Temp.
145°C, Carrier press 1.60 kgfecm 2Ar), EFMWIEN® (F X7 o<+ 75 7, FID, Thermon3000,
59, 60,80, Col. Temp.130°C, Carrier press 0.75kgfecm™*N.), WEE (A v 2 u=t+ 45
7, CDD, Shimpack-Al, Col. Temp. 40°C, Movil phase: Potassium hydrogen phthalate 2.5mM,
kU, BEMESRSEBIKEONTEE IP-3A), £ OMOAMrEE, TARBRHEICE - fo

§3 XBHER -ER
3.1 BRRMEETHEORLmTE & RS, BIEHR
3.1.1. BEEOEE

Figl, Fig2ie, then,  { i e P e @
Rl (lowH:S) & R2 (high 2wl @9%?3353 o
H:S) ORISHERMEER £ 2o g@@ ‘% TEo
¥, Fig.l, Fig.2thDAK3, géaaﬁé%ﬁ ) E%g‘
5o F EORBIERL VS Ly 1 smmm scrors R
HRO DA SR HEE . 5w glevl oo o B
BiETT SERR L G M s BT BN & Ao
BRERETRALLSVIF g > S I
UREEEUBRILAICES © T i ©
KRBT HEIIRED, EO 5 ot I
BAMBRIEEEE LR, Rl i< e
DA § VAR RBIERT i
fEEgRIc - T, kR °

fERicd -tz R2TIE, &
@ HE60~1508 H D A
iR, S FvBROSRIR
BiFci3ieh - (REHL

pH
pH

At 1 A 1 . - . " " —
< T2 e — “o 50 100 150 200 250 ° 5 T (d \)so b =0
B% @Hm.ﬁ#éﬁf, gi‘j‘] X Time (days) Fig.2  Reactor operation for cs—:;‘; w:::nt sulfide-reducer (high
. N . sulfide).
v ( 2 liter*min ! ) B%FEﬁ% 10 Fie t f{e,m mpm:h on for ci:: | i sulfide ;““:‘;‘,',,“,,ZSE'Q"’ Figure (A) through (D) were same as given in Fig. L.
min % 530min ML 72 & 320D ity it itn st D
. (C) Sulfide concentration.

et 6’ b4 ‘/H;ﬁ&" . Eﬁ&fﬁ;ﬁ (D) Change of pH.
JLREASIG0BE R E TicEiE L

12DT, BULYIDS SN F VEBEMROZITERE L EEL NS, £/, TOHM, ph2ERE
BL O BHOVT0~T6i AR L THbKRIC X 2RBEELER Lo Fic, KEENHEEHEZE 3
fEIcd 3 2 & TABANETEER (1.1gCOD- £ +d!) DKIcE TERT B &1T-7)0

BIi%, (BRBERTRIGIZ& 3 CODBRER), /(8 COD BRER) OBHEERT, T, &
CODBRER L3, MMERTRIGICE 5 CODRIHELE * ¥ vERBOMTH Y, AREREICEHL
fzo ¥ COD BEBITHT 2HHMIEETHIC L 5 CODBREBOH S 3, EZMMEEB L TRI TR
0.216+0.074 (Y HEHERE), R2 T0.21610.066Tdh - 7oo /SN I F VBB RZEEBEL /2
%®ﬁ ARE BRI AVF-ZEHBRORDL I 5,

(1=X: CH; (CH:)»COO+14H.0— 8 CH:COO + 7 H*+14H.

AG"' =345 6kJ reaction™* ¥
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(DRI REAIE, 22 COD D69.6% HEERRIC, 304%DKFBIHREN B, ZEBRTEL N COD
BREBICHT AMBIERTTEIC K 5 COD REBOEE X, KFEHTRHME N S COD 0H£0.304
PTFTh-to ;

CHi3, FtYEEORAL(LERT, Rl CHERKHEE LR L/, SRl %8 L Tt
IKSEERE 3 1 ~15mge £' SESHEFFTE 2, R2 TR, FHE - VERERIORILKREE &, 40~90
mgs £ EBVWLNATH -7 GEEASHET, R2 OBFAER, EEHK 1 Ny FH0 1M, B
L Z 1 0SRZEREHERIH LT ¥ — V3 3HEERA U)o R2 ORISR OB KR IR 2560ng »
£ EB - EEES0H BEM O 2 ¥ VERSIEES N, I F UBERBPITONT, x & VER .
BALEERIRE S SITER LT, EEd6H DI, SIS OB LK RBE ZE < Ro o i it
B 1AMy D — CEERAAE30RE L, 4, pH 2700 EIc L GEERAREIT L EC A, EEg1508
HED S YV F VB REE IR, BEATN1.0kg CODem P ed ™! 2HATH LM E THIE L 720

MDicis, #Exickid 5 pHEA L ER L,

10

3.1.2 R1 &R2DX* Y V&R - HBIEETEM _ g W iy (oW sulfide),

Fig. 312, #E#426HB® R1 (low H.S) & R2 (high © 8}
H.S) @ x & VARIEHE (MPA), HEBEBTES b ey, Nlgh sulfide)
(SRA, COD HE/EMH) £3HE LA BATT, Bl ©
RBo7 2 M EEICE, BB, kR VI FvBE §
B\Wlo 7SV F VEED S5 MPA 13, WRESERMNR & 2
EREMBICOVTIHE Lo ~ VY F VB HERI £
B % SRAHE A 7 ricik s masvadimLT 8 =8
#Fif U 7o 7KK, BRBREE 0 LT MPB & SRB 5% RS
BT5T L3S TVWAY, Rl ER2icBWVWT MPB 2 S e | % ‘:;g
BTN DOBEISHT E R BHSATVRT g 3 £ 5|8 5 a3
LMD, REERTEREICD\WTA B &, R, R2 E &5 8 =5
KRR SRA HFERE, S0 7 U BEE O g = B

] 1
EHBL TR -1 CORRP S, SRBHB/SLIF ' MPA ' SRA '
y&@ﬁﬁﬁﬁf%;:, *i&%f% EL T%_‘%‘_ Lcuw Fig.3 Methane-producing (MPA) and sulfate-

reducing activity (SRA, COD equivalent) for
- tbibﬁ)éo R1 and R2.

3.1.3 /NIVEFUBRAEMLHIbKFREORR

Fig. 41z, CSTR TOEEE R & R2 D9V 3 F VEeh & OFERLERIE (APA, Bif7: gCOD-
gVSS~'ed ') EWLKREBEORIEERT, VY F VBFRIER L, SV F VED S OFRRE
BRIEH: (APA) THMliL7co Thid, <A F VBB ABIEEha LR E KR LB ENBR
HEHEERALEbDTH S (1)REBM), APA i3, Pal-PRB & H-SRB O3t Ric & 5 KB &,
Pal-SRB &2 & BEEBSHEROMITH 5, Fig. 4-B i3, Fig. 4-A 2RI LR ERT (FER
R, BWILKERBEISESEVRETRBRET-iEEE2 2 v bo— e LTRDE), EHRAR
DFER, APA WD, 100%, 50%, 5 BLAFICE BHLKZEERE (ngH.S-£°) &, ZhZh, Rl
T3, 50, 150, 470, R2 Ti. 80, 360, 450 DL~ EM tzo 72, R2TIE, 180mgH.S* £ TH
KiEHE (av ho—d APA D128%) %8B,

R1 &R2 @ APA (33tic, WA bKEERE400~530mg £ IcBWT, I3 v hro—LD APARKLT
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S5%RBEOL~Lick THEXS N, 5, ik

20 (A) Activity
KEEH APA OEB5 X 5 %IE, Rl & R2 I
ETIREN > TV, BB, RLIZEWT APA S z
WtEE oKL TETF LT Sk LT, gl —e— R1(CSTR, low HpS)
R2 Tid, APA RHR{LKFBELB0~180nge £ £y
DEFATHEA L, 180~450ng- £ OEFHIZH VT 350
BT ULk TO&SiE, APA SHRALKKME OB £
FRICERLSE ULRERICR, vy F rEERBIb < 057
THMEYEORVWEEL SN B (RETTHEND), —O— R2(CSTR, high HoS)
Fib. 4-A T, R1 ® APA i3, R2®D APA OB K 0.0 ‘ ' ‘
2 D& BE LR 180ng- ¢ B E T 3 120} (B) Percentage
IWEFL, 180mg* £ O FBVWEHETIE R2 Ol E 100 nz(tisgf. high HyS, 0.42)
ETOESIEUDEBRE T 24872, CORR g
M5, RITR, WOK%ISOm. 20 2FicLT £ %
PV F VBEARIEE RS T A YR NR 5 T 2 e
VI EDELOND, REITR, LI F VR -
(L OB E IS 1 7OVEHEBR T L 720 Fy
g 201 R1(CSTR, low HgS, 2.2)

3. 1.4 R1&R20/0V S F VER{CHEIENTE N .
Fig' 5 i< Rl é: R2 Dsx v 17 ‘/&%Uméﬁ%’ ° H1y2|(:ogen :S;ide c:r?:entrat:?:(mgsfsro’(;
S F VEBRD S OBRRERGEY (APA) THRE L Fig4 Effect fo hydrogen sulfide concentration to acetate-
FRERETT o KRR 3HD/ 1 7 VR B e e o
o 344 T, /003 7 VB (REHD) e o .
Erouokis (MPBIC L 2BEB R OAESR]D) percentage to control. The value in parentheses indicate the

acetate-producing activity of control. Bar indicate the
2R U, &1, A7 T}, [UFERICESE range of hydrogen sulfide concentration in a vial test.

EREL, BEMCHBEERN L, XA TV 2

T, SAEEBIZ H. /CO: (80.720(vv), %) %FHE (130kPa) L7z, 734 7 3 T, KM
H./CO. (80./20(v./v), %) %% (130kPa) L, WHEFICHBELRMLI,, ThoDfBick
D, BXALTNVTVIF VBER (BEER) WHS LB 2MEYRIR, ThThllTokHiciis;
NATIL ¥V F YRRE KRB RERAE R B (Pal-PRB) &7kF B bt SRB (H-SRB)
OFER, ROV F VERE(M: SRB (Pal-SRB) ; /34 7 2 S 3 F VRO EIT 5 AR
#L; ¥4 73 :Pal-SRB D&,

NA TN TIERI ER2IIC APARH LA, —F, "4 T7L3TIZRI DA APA B5BDH S H
Teo Flo, NATN2TIXAPAR YO TH-7co COBERLD, BRELI VI FVBRRE R,
R1 Ti3 Pal-PRB & Pal-SRBT% 1, R2 Tl Pal PRBOLHTH -1 Ebibh 3,

P bEogR» 5, Pal-PRB (R2) OB bkFEmMHES, Pal-SRB (R1) ozh & bFHWV I &
ET&5, £fc, Fig. 4OR2D& 57, HLAKEBETH L TAPAK—ELERLE-27%2FT5
413, Pal-PRB &kFEBREE (T I TR HSRB) OftdRic & 3903 F VB R (BEBRAERR)
BRICAONZIEBTHLEELOND, HiT, Fig. 5 DERP S, Fig. 4-A BT APA BShRAL
IKFEEE10nge £ B TAMICET L-RREIIE, <OREHBNTPal-SRBick 3903 F
YERBEESEFICET LI E0EL SN D,

PlbTid, vy F rvBEagaefisiitg BEREE) & LU RiEk 3 20t o
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REEE L TE D, RELBTE, &
REETHELLHREOENRR (FoEs
V) SIS T AR ORE LR
Nt 5, Hig, ThozabeT, Bk
DIRCEET BWENR SRS 5%
LB EET 50

3.2 F7OEAUEAREN ETILYRE
DBk
3. 2. 1 UASB Ri-8Eintd

HREE% 3 ED UASB RIGERICHB L,
SEOFEREREE L. (R3, R4, Rb; B
#1& Table 1 18), 3 & & &:E#x12 Table
1 DRBTIED BT/ 3HEE b8

2Bt 3 COD BERIFBONLIETH - 72,
FREgE AR OE WV R3 (SO, /COD (w./

Acetate-producing activity

B R1 (CSTR, low Hy$), 426th day

N
]
2.20

EER2 (CSTR, high H,S), 426th day

(9COD-gvss-1-d°1)
= N
[3,] o
0.841

=y
(=]

b
n

R1, 0.000
R2, 0.000
R2, 0.000

0.0

Vial 2 Vial3

Vial 1

Fig.5 Acetate-producing activity from palmitate for sludge grown

in R1 and R2 under three kinds of vial condition follewing
(vial phase condition, gas / liquide; actable bacteria for
acetate-producing from palmitate).
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Vial 1: N, / palmitate, SO42" and CHCl3; Pal-PRB and SRB.

Vial 2 : Hy / Palmitate and CHCl 3; not actable.
Vial 3 : Hy / Palmitate, SO42 and CHCl3; SRB.

w)=1,20) &R5 ([d, 1/50) &, # ¥ vREOIELIEERLL -1, —F, HREAFOST
WR4 (80.*7/COD (w/w)=3,2) Tid, BEMIEDI00%ITHBIERTRIGIC L > TRITSH,
BB TSR U B R E T 572, Table2 iz R3 (GE#751HH), R4 (E#861HE), R5 (GE
1500821 E) © (SRA) %79, R3 & R4 oiFHEBRIL, 2EHTWSEEEIEME L, Table2 @
BEMS, RIERSTMPBBERTE -2 L&, RATSRBAEB LT TR TE 5, b, R3,
RETRY S =a—ERMERENIY, RATIRS =2 —VERRBEBLEALBEINI, T,

3.2.2 R3, R4, REDTOEF/EIEEH

Fig. 612, R3, R4, RE D7 w2 VB RIEN: (Propionate-degrading activity, PDA) {ZHi{t
KFZBENE L BEEE A 7 IVERRR TR U/ %2 <9, Fig. 6-A 13 PDA %/ L, Fig.6-B
13, Fig. 6-A 28 LR AR T GEMRRIE, FHIUKFEBEGR BEVWERE THEBIT - 10/E
HfEiEa v ro—rE LTR®D). R3 & R4ADPDA R, RIGEEERE58HE &T738 BIcgil L7,

Table 2 Methane-producing and sulfate-reducing activities (gCOD -gVSS-1-d-1) for
three kinds of sludge grown in R3 (UASB, sulfate poor), R4 (UASB, sulfate rich), and

RS5 (UASB, VFAmix, sulfate poor).

UASB reactor Methane-producing activity Sulfate-reducing activity

acetate H,/CO, acetate a) Hy/CO, b)
R3 (751std.) 2.741£0.08 ©) 2.16£0.02 0.00£0.00 0.33£0.00
R4 (861std.) 0.14%0.01 0.00%0.00 0.2740.01 0.26+0.00
RS (ov. 4 years) 0.73 1.33 nd. 4 nd.

a) Acetate-degrading activity by sulfate reduction.
b hydrogen-degrading activity by sulfate reduction.

¢) average t standard deviation
d) not determined.
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%9, Fig. 6-BOR3 & R4 &V, 50mgH.Se £ M_jﬂ (A) Activity
PIFTOPDA %=z v u—& LT PDA ERi{bk
ROBFREFELRTEEL 12354 (Fig. 6-B), g "l 1 R3 (UASB, S042" poor) 658th d
R EI68EB & 1138 B iciT - 1R 13 A ’g“, £ 1o —®— R3 (UASB, 042" poor) 773rd d.
THot, TOIEDS, EFEADE VA PDA 2y 0s
OHAELBKEOMEIREE VEBLEVT S5 W N
-& Bbhot, £, FOER /&ﬁﬁ@%}ﬂ%@% 'g % ol R:;Lf\SB, 804" rich) 773rd d.
TEASTRENET ARALKE I A AEBRTRE B4 (UASB, S04 rch) o5atn .
TEIT EPBRRTEL, i S (OASB. S0 Poo”
‘WilbkFEiext LT, R3D PDA 2, 80mgH.S+ 00 —— : +
L TRAE—2 (Y ho—AD1T~2.2E) & 200} (B) Percentage
750, 300ngH.Se £ TRV b a— D11~
1.3fED L~ i#E L (Fig. 6-B). R5 @ PAD 150k
i3, 60ngH.Se £ THRAE=7 (I v bo—1o e R (000) Trard o
1.242) &750, 60mgH.S* £ PIETETL, 340 €

101

mgH.S+ £ T¥o k-t R3&E RS THEEN
1B, Wb, RILKRBENEBELic&
TPDAMERTZEENL, VI F vEETIEEL
7RI TEHEs QBB EULEHE WL 5 (Fig.

—4&— R5 (0.24)

sor —A— R4 (1.14) 658th d.

—&— R4(0.75) 773rd d.

Propionate-degrading activity to control

0

. L 1 LN, L e
428), —7, SRBD AR L7z R4 © PDA i3, 0 100 200 300 400 500
N s R . - Hydrogen sulfide concentration (mgS+r'')
ﬁﬂﬁkiﬁg@iﬁh—ﬁ L —Cﬁﬁﬂqlb{&? Lﬁ H’; Fig.6 Effect fo hydrogen sulfide ation to propi
degrading activity for three kinds of sludge grown in R3
25011]gHzS‘ ﬂ -1 T APA J:t$20%lt ‘i 'CB_E_% ‘¢‘5 n, (UASB, sulfate poor), R4(UASB, sulfate rich) and R!
. . . (UASB, VFAmix, sulfate poor). (A) :activity; (B): percentage
SlomgHz Se E -1 < ‘i hcli=] & f; - f; ° R]nzema b 10) of control. The value in parentheses indicate propionate-
. . degrading activity of control. Bar indicate the range of
‘i, a=R Z V@@ﬁﬁ%ﬁ}%;@& 2 j’o’ U’ % ﬁﬂ: hydrogen sulfide concentration in a vial test.

YIOBEEBIZH>WT, ot vEBETERERS
L RmEETBIESHE ATRKE UASB RIGSSICHE LT, EEaEinic 3517 5 UGN O R/ EE
L7 o4 VBOREE D OFHE L oo T ORE, BALKREES100ng £ BEICE THBREIER S
&, ot VEROMRRERBEELET 2 S0, KK O/ N1 7 ViEHEER L D5 5z PDA i1,
Rinzema S OERL D b, 7ot VBHMFEE OFRILKRMESE W L2 RIBREL - 1,
Fig. 6 DER» 5, FIUKERBESIEBAMEHICE R 28103, FRILKEEED FRICk-
T, PDABET LRI By —2 (F—21) &, §H5NEBIETTEr—2 (¥F—22) ©2
s s bbbt IREITIE, R3, R4, RO DEEER%E 4 7 AEMSRRICH L Tro s
VRN IEOEEBHATMEL, ¥ — X 1 & — R 284U ARRERST L1,

3.2.3 R3, R4, REDTOEFUENE (BeL) MBFE

Fig. T2 R3, R4, R6 D7 u 4 VBRI H (Propionate-reducing activity, PDA) SEMEER
DERERT ERTRIED A 7 ARBEERAV, 31 Taiciddtic, Yo+ VAR RER
ELTHRMUI, £, XM TNV TR, SHEBKEXREZFRE L, N1 TA2Tid, KB H,
/CO: (80,720(vv), %) %7cHE (130kPa) L, #HHic 27 vosi s (MPBORBEEH) %
WM UTzo /N4 7V 3 T3, SAEERIC H.,/CO, (80,720(v./v), %) 27 (130kPa) L, WKL
7 ook VA LRBRIEERM L., ChooRBICED, BXATATT ot VBRHRICES L
BAMEYEIL, ThTLUTOESIE3; XM TN ot VBB bk R B FER 4 R
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#Eg (Pro-PRB) &7kFE/{t# MPB (H-MPB)
DEER, XA TN Fad YBEARET
SPEVIEHEL; Nf T3 TuEtr YBEE
{t# SRB (Pro-SRB) @&,

Fig. TR X, 31 7)1 DPDA (Pro-
PRB & MPB O 3tA:) itxtd 24 7 4 3
(Pro-SRB) Diftkiis, £hzh, R3IT0.83
(0.659,70.793), R4 T 42.3 (1.00,70.0236),
KU R5T0.077 (0.020,70.26) TH -7t &
HREAm TEELLRITR, N7l &
N4 T3 OmEHT THERNE WEREE T
BHRRLGY, BEERNICT 2 €4 VBROR
% & LT Pro-PRB & Pro-SRB O o554 L
el Ebbip- oo FkC, BRERBIEER

Propionate-degrading activity

R3 (UASB, sulfate poor, 751st d.)

1.5 R4 (UASB, suifate rich, 751st d.)
—_— R5 (UASB, sulfate poor)
i o
® S
- 3 A
P 10 2
@ [~]
o 7o)
a 7
8
5 05
3 &
5 8
A S o o "~
0.0 Lk — .
Vial 1 Vial 2 Vial 3

Fig.7 Propionate-degrading activity for studge grown in R3, R4

and R5 under three kinds of vial condition following- (vial
phase condition, gas / liquide; actable bacteria).

Vial 1 : N, / Propionate; Pro-PRB and MPB.
Vial 2 : Hy / Propionate and CHCl3; not actable.
Vial 3 : Hy / Propionate, SO42- and CHCl3; SRB.

THEHL/Z RS T, PDA REVWLRLTH
54D Pro-PRB & Pro-SRB Ol BHEE L
oWz 3,

E#icHEMEDH 2R3 & R5 @ PDA i, BRALAFEE00gH:S+ £ KBV TR > TV
(R3 @ PDA &S, RS TRPDAB¥uEE 1), TORADVE-ITIE, R3 D MPA #
REDENEN bEL -1 ENEZ OND (Table2, FBEEE Tl /3.8f%5, KEZERHETL1.68%),
R3ZHRABRE L34 TLVERT, BbAFE250mgH S £ icB) 3k % » BEBRE L MPA i3,

1mgH:Se £ 2B} 5 MPA D2~ 3&ick TET Lz (F— 5T HER)o 300mgH.Se £ izBiF 5 R5
D PDA I, MPADERFY Y » UIRBLIzEEZ 505, Rinzema 52 (Eik) 3, o4 V5
BREETORRAE LT, BitMickakFEhREE OKEE{LEE MPB, SRB) OEHEELET TV 5,

EEERMETERE LA RIICBVT, “M 7LV DOPDAREHTEALNLVER -2, RAD
PDA i3, Bl A 7 Vg T, KEG(k: 2 ¥ v RSB Methanobacterium sp. %7K
FBEEE LTHAIERM (Table2, AEEMH MPABYaTH-eedBEMLE) LTbEE
SRhotc (P8R BR) —H, BRBEOFEET A NNA TA3DORETTR4DPDA IR, 1.00g
COD«gVSS~'ed™! LIEAKBHFROEMRE L TREENEVL AV THE-T, TDTEHDS, R4AA
Tl Pro-SRBA T o vt VEMREED = v FEEB LTV EWVWL B,

INSDERED, Fig. TH5, Pro-PRB OWALKEIREES, Pro-SRBOZh&h d/WVWEMICH
B5&EVWA 5, Fig. 6 ®R3 & RS THEIN/ABKREBEICH LTPDAS—E LR LE~-7%2875
¥4, Pro-PRB &kEREE (T TIRIH-MPB) ot4Rick 37 ot VBAHEARICALh S
b ots, —7F, R4 OkEEM DS, Pro-SRBick 3 PDA I3, WILKEEE O LFICE L TEER
FNE T 3WEEE T3 2 Ebibhr o1, Reis 5V, BIbAFEH SRB (Disolufovibrio sp.) O
BRBLAZHEEBIC VT, N TVESEBRLOFHE L2 ZOERE, ABEEEXRETIHMMIESRT
EH, RUKFRBEEOERERE (EF) ¥ UTERL, 547TngH.S. £ TR2IHEEINI,

DEoERX YD, ~rF o8 (BRI, Tovs B GERMIENE) ooREtexd
SWALKEBRE OB IIRO L S IcBEHTE 5 OR{bkFII PRBOER L D &, SRB oiFtkicxt
T AEEHSEY, OR(LKZEEOHMNI, SRB OER L EENICETE¥ 3, ORbkREE
ORmid, PRBOEHEVWEE LRI ELDOBIETFEE 5%,
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