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A Study of Ice Storage System
— Ice Generation Process by Direct Contact Method —

HIRAHAYA
MATSUMOTO

Kunio
Kenichi

Ice storage systems are classified to static types and dynamic types. To develop the dynamic ice
storage system, ice generation and flow characteristics of the slurry ice were investigated experimen-
tally. When cooling liquid refrigerant R113 which is immisible to water, is injected into water di-
rectly, thin circular ice plates, i.e. the frazil ice, generate. Using optical observation and
measurementes of the temperature profiles of ice generation test vessel, following results are ob-
tained. In cooling process of water, very smooth temperature profiles in the test vessel are observed.
When degrees of under cooling of water attain about the ranges from 0.05K to 0.13K, fine ice crys-
tals appear in the vessel and then the degree of under cooling becomes very small. The shape of
frazil ice is very thin circular plate and the ratio of diameter to thickness is observed about 0.1.
When the ice crystals become to clod and the water flow of the surrounding clod ice stagnate
partialy, the shape of ice crystals grow to dendrite. ,

Key Words : Dynamic Ice Storage System, Direct Contact Ice Generation, Frazil Ice, Slurry Ice
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Development of an Automatic Weft-binding Machine for “KURUME-KASURI”

Yutaka OBUCHI
Ryoichi IMAI
Suguru NISHIDE
Hiromi NANRI
Kanesato = OKUZONO*
Yoshiki TANAKA
Yoshihiko MORI

Kurume-Kasuri is textile fabrics with about two hundred years’ tradition, and is loved by many
people. Its elegant, natural dark blue color cannot be obtained with chemical dyes. Automatizing the
weft-binding operations is studied to stabilize quality and reduce skilled hands. We have developed an
automatic weft-binding machine for Kurume-Kasuru. The machine is equipped with a personal com-

puter so that anybody can use it.
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Performance Characteristics of Half-Speed Brushless DC Motor
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The performance characteristics of a PWM-VSI-fed half-speed brushless dc motor which has a po-
sition feedback-loop cut in a microcomputer are described. The half-speed brushless dc motor dealt
with in this paper means the closed-loop control system of a half-speed synchronous motor. On the
basis of an approximate analysis of a steady state, the expressions for stator and rotor currents and
also the torque are derived. In addition, the experimental results concerning both static and dynamic

characteristics are given.
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(A) Calculation of the variation of 8 at one interruption period.
(B) Calculation of pulsewidth.
(C)Inv. & Half-speed synchronous motor.

2 FaTJ1 2NVERAROER

B 213714 24 5 VEEZROBR LR, ABIE
Bl FERR & s FORELA1:1/2% DT,
El#EF 2 B ICE T AH & 4 o N—F N EBEEE
REEADG—HTHUENDHY, A N—F ALy
FrTHIBICEWBEREIL, H2IRTE) 10K
HL-EEAZ 2L (26,), sin26. TH52Zb6h
HEREN—RAET D, 72, ¥4 TIE—ER
B (EBRTIZ 1ms) BICEEFVLE (6.) 2D
A, VFPNIAL LT IN—FEEFDRAL v F
YRR EREBT 5%, MEEFORE L FEHT 57
 HEFOMBEERMAEICER LTI R LRV, £
ZC, BRHBLAMETALE 0, (81 EE Y A RER
FOEEFMEEILS (0.) 2MRAALdD0OEHEE
BEAD G, LHABLTVE, DL T faY
X, EREREE BT 5 EHOF BT EICE
DWTHEEZ2ETTAI LIRS, 0412, HETF
EHAORHBSBR )T AETREL—EL 7Y b

AL, BROHEEAFHROBRERTH IHEEM
(7o) ZMA2d DA, BHEEFW  sin2 0, 120
HHHROBREMMA (4o), THbLLEREER
BOMMHALLRS,

EE TRERACHBIERRALEET L0, K
AFATIEESIZH 3D E ) CEZEICOTILRE
WAEMA D EROEREL TS, BHOE
FEM, (0), My (6), M. (8) &, BiRDOF
BIEEEFAE 6.2 HWTRD LI IZEE S,

MJ(8) sin(2 6.+ ¢o) +1
M,(8)|=a|sin(2 8.+ $o—2x /3)|+ Ba|—1/2
MAL6) sin(26.+ ¢o—4 7 /3) —-1/2
(1)
72720, e, Ba:EERELEHRSOZERAE

T, Bal3EBRLNSLEICRET S,
413, 7¥ 7)) -EFETRALLHE ST S




PR 10498

RFFRMR TS Y LA DCE—F DRt —13—

e ab(t_)

[T

SADT7A—F ¥ — FERT,

3. buyoEEK

A=y OHHEREEFIZ, M3:ew DL
R ICETES L ERESVER LR L RE
Thh, EMLZEREEL2EIE TSI, BEARE
A% d-q THRIZ L o TEREOMS HRENICER
L7=0b, REHFEREZRDTHEITITIV, §)F
TH R hiBiERTHY, BRNEiIEHTIC
D FEIZE SRIER SV, RETIE, 13—
¥ F70FE— ¥ OMTEEICE T NS RN LER
SOHZEER (Lo TEAKITELTER) L,
POBEDORFHESIIN L TIZETOERIEI © EHR]
L, BICEBESICH L TOABEFSHIEN Y Z R
L7 B2 VTN 21T . BT OX3 2
WL L, BIZROREZRIT S,

(i) HEFII—FEDAEE v, [rad/s] THET

b, »
3 BULIEASERHAAOTHEEHNER (ii) 4 N —% - BORKRIBIIIERT
%o
| Main program
+ Definition of variables
and constants.
+ Initialization
+ Watch of key input — Interruption program N
+ Return to MS-DOS
Subroutine e Evenmode [ Odd mode
- Display of manipulated - Sampling of . Ca{culatiog of
Value and so on. rotor position. switching instant.
' + Computation
of speed.
+ Manipulation with
Subroutine PI controller.
. + Limitation of
* Making of manipulated value.
speed reference. « Calculation of
switching instant.
. J/
\_

H4 &EyOJS5LHO70-Fv— b




ARKRLEREEIEHRLE

BlUE 1T

(iii) FEBEOfM, ZHEREOEEITEHRT S,
9, k&g (1)~(ii) OREDD £ TRERXDE
EHBRI KNS 5,

ea(t) la+La _Lu/2
elt) |- ~L2 L+L,
0 M,cos 8, M,cos(8,—2x/3)
—L.J/2  M,cos 6, i.(t)
—LJ/2  M,cos(8,—2x/3) ||i(t)
% )
L+L. M.,cos(8,—4x/3) |li.(¢)
M,cos{ 8,—47/3) L, i(t)
rs 0 0 0]/(i(2)
0 Is 0 0 ib(t)
+
0 0 ro 0{}i(e) 2)
0 0 0 rJli(e)
0,= w,-t+ 61 (3)

72721, eut), et), elt): 4 ¥/N— % AR
EHOBE, r., r. BT L BETFOERIK
B, L. BEFER—ABORNA V¥ 5 VX,
L,: BETFEHR—HOEHECA ¥ ¥ ¥ VR,
M, BEFBLUOHETFERBOMEEAS v 57
785 ADOBRKME, L . HiET (q) @R
FEHOA VY25 VA, 0 t=012BVWTH
EF a HHERE L MR 7&K (@ BORTE
KA
BREFEHETIIOETIUE, 4 o N—-F AR
ZHOBERIRD L ) I2EKES,

e.(t) sinw,t 1
es(t) |=V2E|sin( w,t—2x /3)| +E.|—1/2 (4)
et) sin(w,t—4x/3) -1/2

72721, E: HHEEOEAREENME, o @ XX
BOAREYR (=20,), E.: aHEBEICEI N
% B
(4) ROEAE 28, S, L(t)=E./r.(A) DE
WHEET a HLSHNAK, b, ct251/23D
WhH B Z L2505,
RIZQ)ROEAFEBORIZBNT, r ZEHEL
BETLERREL D, '

A1,i.(0) =21~ M.l cos 0,i.(t) +cos( 0,2 /3)is(2)

+cos(0,—4x/3)i(t)}] (5)

(5) DB Li(t) iZEEFERICL o TES
N2 R T ERETHEREEL, FEo [ 1A
X, AEFEHLEEERICE DES NEETFERIC
SIS T AR A KT, METHBREIRIIKIHST DA
2EL I EPLRRIEY LD,

()= —AI/{:’{cos 0.1.(t)+cos(0,—2x /3)ix(t)

+cos(0,—4x/3)i.(t)} (6)

(2) RDOE1~3RITBVTLTOEBIEN % &
RL, 2 (6) RLEEFERBEROBLMIIOD
EExH, BICHEEORBSOMMIED L THE
HMEBEEOEEFEXN L RONIRA L 15D,

sin( w,t+ 7 /6) a(t) =b(t) 0 ) (i(t)
JBElsin(wt— 7 /2) |==| 0 b(t) —clt)| ()] (7)
sin( wst—57x /6) —-at) 0 clt)) ()

ol -
g.g.L.,

a(t)=(x,+x")/2— (x,—x,")cos2 8,
b(t)=(x,+x")/2—(x,—x,")cos2( §,—2x /3)
c(t)=(x,+%")/2— (x.—x,")cos2( §,—4 = /3)
%= wsls, Le=0,+(3/2)L., x’= 0 x,

o =1-(3/2)M,*/(L.L,)

(1) KomBAEFELS L, BHEEETESREROL
M0 DEMEHWS L, BETFEHEEROBTH
BRDOEHITKT 5,

L(t) coswit
(t)

I+ )E cos{ wit—2x /3)

i) loostut—tx )
cos( wit+26,—4 7 /3)E.
+%;;s cos( wit+20,~27/3)E, *
cos( wit+201)Ey
—cos(wt+28,—2r/3)E,
* —cos( wt+281)Ex
—cos( wit+28:—4x/3)E.
cos2 6 Es—E.).
—(1\/_?;355" cos(26,—2x/3) plte ?bc_?ab
cos(26—4x/3) o0 B

(8)

(8) X% 3HEL 4 HOMIIEE FHHERNE
MATHHZLIZEBL, COERBTHEEDEI
ﬁ%%lﬁj—ntf, *ﬁﬁ%;&Eaby Ebc, Eca ﬂfj}‘{i b ’




PR 1049 A

L EFRPRT T Y LA DCE— ¥ D

BEBREBROEPR L LTAX2HE 5,
[Mﬂ

cos wst
cos( wt—2x /3)|+

cos{ wit—4 /3)

22E

W(t)|= T+ o )%

i(t)

1
—-1/2
—-1/2

cos( wt+24;)
cos{ wit+26,—27/3)
cos{ wt+2e,—47/3)

+1,

=1l—g¢
Wit o

3Msr
“(I+o

)—tcos( wit/2+ 8}
(10)

PEiZEy, FH MY ToOBEBEURITIRD
X325,

T—3fpda }+ sin2 & (11)

I, po B, 0=—20:

4. ¥ B & R

EERIZIX, 1.5kW, 110V, 10.4A, 4 BOEHT
SAEEEREFHL, AU 7Y 24 LE
ETEM 2 MM ER L,

4.1 1R

HEE BT 1 — KNy 2 v—T &AL 72354,
FIER I RAEEBSFESTHCREIITE v, L
L, BIOA—T U NV—FTHEBEE L L TESE
THHEB) (FVTrABREFH) L2, #4%KE

SOEEHEATEEL, V-2l CIIHEEICRH
2500¢ Reverse
Rotation
o) 2000}
E
3 1500}
-
Q
&
§ 10001
&
500

9) -

P75 VADCE—% & LTEMET 5, I
51k, En L zoEARERS vy U I LT, K
2 DHEIERE FV TR B I REREE L S EICE
XT3, 2B, flEREdoSl -5 1D
EAWEWE - 10Hz, AJTEE E;: 60V, EARH
ERER . o« =0.TTEERZITo72

H6ix, EERELV—-72AL, BETELEER
DREE%RDBEET oHBRERD .E/57 A —
& & LTCbh - BREIYIHBRGEI 21T, YRR BT
POVALVAEREICREL TBWEZABDHEEA
Yol L, BRERIICELECEELZMELLZDD

Feils

t YR LR EE)
BEYBREEDNS v 2077 A

5 ftbdhl -

Positive la

Rotation " 6(A)
e 10(A)
x 12 (A)

-90 -60 30

0 30 60 90

Operation angle 7, (deg.)
6 H8ERy & EEEEDER




—16— ABKR TEBFEEFIERACE Fl4E £15

Thb, ZBERIIEARNTITV, E~=60V, o=
0.7k L7, COEENS, E&L HExo i,
18T A= DORESIKS TITHEO 1 TR
BT ENGHB, LI2doT, XBETRIOER:
[(MHEAy ODFEE] LEHETHILIZLA, Bl
(11) Koo & 7o DBMRIT, EBBTIIRREL S,

Y0=0/2—25° (12)-

4.2 EUERBEOREE

EBBOERIEZITo-ER, UTOREN S
b7z,

L,+10,=25.0mH, L,=122mH, M,=52.2mH

L7222 Te=0107¢ %5,

B7 (a) 12 (9), (10) KL YFELZERZR
To F/2M (b) HiZidt vy ur 5 a%RT, W
THIZBWTLEEBEEGFIZIF LT, UToO#E) TH
%,

E,=80V, « =0.7, Z=6A, 31=—509 (70=0°),

w,=427rad/s (f=68Hz, n=1020rpm)

(a), (b) k&I B L, ZHBEHROEISTR b,
c HAHTIRIBICRRPEBEND Y, T/BITTEHRA
W ER L ORMEER I EASHAL TV 2
bOD, FOMIZEHLTREL—HLTBY, E&E
IS BRI S AR CTEY L - AU 0%Y
WAL N o7,

4.3 BILEROHIME

(11) XroHLPR I, FH MV IEE
TERERS & (FLE3FLEEROKEX) 2R
LTHHHTES, MBI, . Z2VANAEZ, #
DEEDOHEEEMAZHELIZDDTH S, ZTOEER
POERTORBEVFET D VTS, B
E=60V, a=07, 7, =0"BIUVEATOLEHD
bLTEERL,

4.4 B4

ABROBFHIEFELEAPRZY, 7y DR
BB LV BENCRO M 2R8ETH, B
2, 7ok —EBLLTEHETF c BRERS & x 8H

KR ESETHIRIVAD M I 2RETE, 20

BHIE, BEROAMATIIZE >T, BTFEEL
9 5 EETFHHEFROMA A IR EHEICE
29, BENICRERERT - FL2220TH2
EEZOND, DX ICEHEHIIERE T b
O— 5 DRFHIR N IZ WS, B—REEOHIBED
ATIEED M 2 EEIELIENTELDT,
RO YIRS,

X9, 10iZ E,;=80V, V/f—EFL LIt EDES

Rotor speed (rpm)

~ 151
< 10
Y 5_
OO-
20
5'\/ \/ \/
~-10
2 3 \/ \/ N
.
~-10}
101
2 b 10,7 N\ 30
I NZ 20 N\

t (ms)
(a) ETE B

(b) %ﬁﬂ()}zﬂb
H7 EHEGERCEBEROLR

1800
1600
1400

1200}

1000} ' AN
800}
600}
a00f
200}
0:
0 2 4 6 8 10 12 14 16

Dc component of “a” phase stator current
(A)
F8 #MILEFOKXES LEEEEDMRF




1049 A EEFMR 7Y L 2 DCE— 5 Otk —17—

BTORTy FINERRT, M9 TIIMEEMy,,
MI0TIREEF c BRERS & 2 T ThEfER

L L7 729 Tid ,=6A, HI0TILy,=0°12 .

BEL?, Plary hu—5045 4 ik, Ziegler-
Nichols DFEIZE Y, AT v TIWEDILL LAY
PO ERIIZKD Iz, WTNEARERICLIHET
b, FIZSHBEEHROE Y BEEHEEEDL
ENELNTNS,

w*
\O
W
(=]

(rpm) (rpm)
2
T

[0}

9 ZRFyTHE
—AZE AR, Ea—

&T, HIO X 2EIC L THEEARIENIZE L

BRFGEAAIT I, RSB TEL Y

EiroN2, TOLEDORTF v TINEERI2ITRY,
M8 DEBKEREELD LI, wRXRDIHIERT,
Mo EELELEIIR9, 10LFERTH S,

7=—01787,+8.67(A) —30°<7y.=<15" (13)

R (LR T

10 X7y TiEE
—H AR, ERAT—

0¥ 4 PI - it
\ Controller © Ps";‘lgf,’;‘
] 6t
_.de
O="qt .

(A) Calculation of the variation of 6 at one interruption period.
(B) Calculation of pulsewidth.

(C)Inv. & Half-speed synchronous motor.

(D) Regulation of dc component of stator current.
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Fundamental Studies on Reéovery of the Arsenic
with High Purity from the Sulfide Sludge

Koki SHIGEMATSU
Jinichiro KUBO
Mikio UMAKOSHI

The ores supplied for producing non-ferrous metals such as copper and zinc, always contain a
small amount of arsenic. Most of arsenic is removed as an arsenic sulfide sludge in the pre-
treatment processes. From the arsenic sulfide sludge, authors tried to obtain a metallic arsenic with
the purity of a high level for which has been required in the field of semi-conductors technology.

The most amount of arsenic in the As:Ss sludge was dissolved at 60°C and for 24 hours by the
following reactions (1) and (2), and the aqueous solutions containing arsenic ions as AsO* or HAsO:

were prepared for electrolyzing.

As2S3+3Cl:+4H:0=2HAsO:+6HC1+3S (1)
As283+3Cl+2H:0+2H* =2AsO* +6HC1+3S (2)
The arsin (AsHs) gas was evolved by the cathodic reactions (3) and (4).

AsO*+5H" +6e=AsHs+H:0
HAsO:+6H"* +6e=AsHs+2H:0

(3)
(4)

The conditions for winning AsHs gas effectively were determined in terms of the temperature and pH

of electrolytes and a current density. The electrolysis proceeded most effectively at 50C and in the
pH region from 0.5 to 2.0. The amount of AsHs gas evolved increased linearly with the increment of
the current density of cathode within 200 mA/cm®. The other ions co-existing in electrolytes such as
Cu’*, Sb** and Bi** lowered the AsH: gas formation, whereas the Fe?* and Ni*' ions increased the gas
formation. More increased the concentration of Sb**, more decreased AsHs gas evolutions.

The AsHs gas introduced with an Ar gas to the furnace dissociates to form the amorphous arse-

nic according to the reaction (5).
2AsH;=2As+3H:

(5)

The optimum decomposition temperature was around 350°C. The arsenic obtained from the arsenic
sulfide sludge showed the purity of 99.999wt% and contained 0.9 ppm of Bi, 0.5 ppm of Sb and 1.2

ppm of S as impurities.
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WKOFRAA 2 EOKBRTERL, BBICHOE



AER TREBFIPIERCE

BleE F1FE

T3 AsHs R % EOFELEWE B I 28HE
FIhFTHbh TR,

2. AsS:s DKADBE

SFRSEOFHLBTRICBIIAEIERE LTEIX
I AssSSs Yy (OefikEsE (Bk) 124L) oR&EY
DILFEMREERLICR T, ShE 5B L1,
BP0 RSN OEBTEORILWOEE S
TWb, EHIZRFOTHEOM, =v 7, LY
RFMNEEDREFTA TS, COBYH»LERS
BECL o TEBMEVEELEL-DICIE T T As:Ss
PBBL-EBBETARLITNRERO v, LD
L, As:Ss DZROMKIZH T 2 BHBERY 134.0X
1072 TH 5ot LABKEETHY, AsS:h o
 HE (S) RBMLOEET ALELNDH L,

EE LI, &L OLFERIDICOVTRE LR,
WEFAZHWSE (1) XOKBIZE 5T As:S: %
KB T B HFEFHETCHRNTHLZ L2 RN
HL7,

As:Ss+3Cle+4H:0=2HAsO:+6HCI+3S (1)

37, pHAM 1 UTOEETIE, (2) RISRSN
BXIICASO A AL LCHBT2HEOELD
na,

1 R () b5 IRE S A ENEED AsS:
B (8:18) OLEER (ERY)

As S Cu | Pb | Zn Fe | Ca | Sb Bi
43.92142.73| 2.05 {0.179 | 0.029 | 0.389 | 0.042 | 0.011 | 0.008

E B M

1 As:S:BYMEKICEBILERAEDR
NI 3 -HDOEBREE

As2S3+3Cl+2H:0+2H*=2AsO* +6HCl+3S
(2)

SRS DFHERICH W EREEBE R 1SR,
¥4, WAL EEFEH, 90C T24hr F2E S
&, Z010g %500mem ¥ — % —I Atk % b
TEE#300mes L, Zh%60CICREL - HEM
IZEREBET 5, WIBAGOCERLIEZATHERETA
ORERA %ML, EEF R (3) ROKIS
k) RESED,

2KMnO:+16HCl=2KCl+2MnCl:+8H:0 +5Clz
(3)

HWEHAZ2Uhr REAALHE, REWE»BL
TARBWERARL /2,

BB RER2IIRT, ChEVBHL
X, FYWBYFOOFIIELITERL T
Wb, L2AoT, ZOAH%E, BRMRICLYO
Z2BRTH00EMBEE LTHWAS Z LATHR
HEFHENSE, LPL, i, W FITAHBNVIZ
VATAL EHMOERAF VO ETEBERLTEY,
INLDA L VN BRGBREGET AN E ) »H
THEUENH D, '

2 IZHEE AseSs Bep10g %25, 40, 603 X UN80

#®2 AROOCICHBWTERH X &2hr RERAATY —
FL I LEEDIBPOTEIER (AsS: BiHh)
(¥248) 109 ICX ¥ 2 ER%)

As| S |Cu |Pb| Fe |Cd | Bi | Se | Te | Ni

44.00| 0.15 | 0.12 {0.012|0.016{0.006 0.057| n.d. | n.d. [0.0005
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BRI O EORE I T 5 EEBTRE

CT—FIARE - 72K300meP BRI BEDE
BEOREE(LER LI, 22T, BEERIT 4)
ﬁt%%Ltto
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B L-EBKICORPEEEZ AN, 0.INODX
SFEBA Y s (KIOs) B zHML 2030 M
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B 1maEmLzEe 2 A TEMA LA LK400
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2@ EME pHOBEBRIRZENEFNR (B) BIU
“(6) XTREND,

AsO*—HsAsO: : E(V)=0.55—0.0887pH  (5)
HAsO:—HsAsO: - E(V)=0.56—0.0591pH (6)

(5) BXur (6) Xk vy, BB pHOLD L &
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Abhb, LA L, FEREITIIASO /L
HAsO: 3 F 0 &H 5055 il BIb S iz DB B
DTl vy,

3. UREECKBRNER

3.1 EB
FFOELZT2ECKRAERERAEL, EXoHT
Fole ZOKBHIZVERENS8g/LL B LD
WEOEES MY A (NaAsO:) 15.26g ZftiK 1 ¢
WCEERE L, HEET pH 2051 LA, FRIC44
L22e/tDVKBEZROKBHOIFARL 72,0
AEBCTHW-ERMEOEBEXH4IIRT, B
M (BREELIOmML) IS5 AMT, o2kt
EREICAN, BEREBROREZ+ 1 CUAOKEET
— BB L. BRICIAEREEOAETHV
725, BRIIBHRPRAF L LTHRBLENI L
AR LD A THERE Lz, TEREEZHV
THENDEBREE CERTMLITo7, BRI
0 ~200min & L7, BFEHiX pH 2 — % — % &l
Ledss, 0.IN ofE%* EEMZ T pH 2 —E I
Ro72,

BREO pH 2B TRABL TV S0, BERY
SIZERETANREE L2, /2, BEY»HIX AsHs
HADRRETLOEHRE L, THHDMHTAHA

®)

(2)

1

(1) o ABEEH (6) Ar HAHEAM

(2) BiE (B£K) (7) Ar+AsHs % AHEHO
(3) Bt (SAtR) (8) Ar+Cla ¥ AHEHO
(4) BB B-—avRy 5 2)(9) BEbEERS

(5) pHA—%—
M4 UFEEECKERODEREE
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B 1 100me pH :0.5~3.0 i %’fﬁit(!‘iﬁi
BB 0 0~200min | EWHHE 1 1.3~100mA /cm® L L.//
OFIRIE 1 8.8, 4.4, 2.98/¢ |1 4 > 1 0.0IN-Cu®*, Ni?*, ' !

Fe’*, Sb**%7:i3 Bi®* ’g ]
BRIRE 1 0~T70C Sb** £ i : 0.01, 0,02, 0.03N M og | i

o {

| ® o0 OFRE
LA-AHBEPLHFREINDE I, FXYT— ' 04j W 22mg/ ¢ |
HALLTTNVNIT Y HAREBEA L, ERL / e 44
AsHs FREF ¥ ) 7—HAL LD IZEITNT, 7 i A 88
TORVABIE (7008 VA3UTSZF VAN 0m —
NI UEERTSg E T Y 15g RMACHELZ 0 10 mg;%;&&” 60 70

D) \ZEpN, —ERE S L CEEREEAT R 1T '
OOt N E5 AsH: 5 RO R IE T BRAFO
FDEETITS27, VERREOHE
D EDOEEICL Y ERICRIZTOERERE, BRIE
DR, pH, #FEAF VBIUBREEOHEY ,
HEARH - HAsO:4+6H* +6e=AsHs+2H:0 (8)

TRz, TNODOEREMEE I ITIRTA,
L BREMIIVEEESSg/l, EMBNOEIRAT,
pHO0.58 X EBHEES.5mA/cm? (Bifi20mA) &
L7zo 72, £BFEAF OB E2ANDLEE, UF
B REHI8.8g /L DKEHIZ0.0IN OARHMY A 4 >~ Hidt
FIHKREWERABL 720 BHi 1 4 >~ 1iF Cu®,
Ni**, Fe?*, Sb* Ik Bi* & L, WFh b iFHKR
OB EBR LIz, 512, S A4 Vizown
T130.028 £ UF0.03N D/KBR AR L 72,

3.2 EBEAPOUVREBENERICRIZTR
ORIBEDOEL S IFEOKEBWICE T 2 EHER
OER*HS5IZRT, 22T, WMEIOEEEL2R
TH, UBRIZL BRI VEFRT DI
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W TRLZ, &Y, ODEOTHERERED
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ROMRTH B, ERIN-VEOHEEITHER
MHEL ) OBEICA RV, ThHEOEROFE %
FHEEE LChET 2L, £EREI20.025mg/
min & FFHfE1.55mg/min D1.6% 2B X3, B
FEIENZ LI B,

DEofERLY, BERICBTZEBRISE (7)
BIU (8) XTRbEND AsHs T A DFAELS
WHELTWwWEEEZLND,

AsO*+5H" +6e=AsHs+H:0 (7)

£, ERSHRORTHEBOSRIITEBORE
FEMPIRE L T L0OPBE I, COEEYE
BERRtE X BB LR, 7EVT 7 ARD
OEDBEEKTHLZEDHBHL, LT, B
BTk (9) BLU (10) KORBDBEL TS L
HBIND,

AsO*+2H*+3e
HAsO:+3H"+3e=

As A F Y OWHEBEMIIH A Ay OZFN L 10.3
VETHLIEI NE, As™ e HIZRBICHEY
T, OFPEIHH T LR SINE, STHLAD
FEAsH:s R B7-0121%, BEMOKERF
3MH & BRRE TS LRITE R Sk v, JOR,
KEBETFIIOERERET LHEAEY, RS2H +2e=H:
&) He T ADBBERTHILdHNV/D, L
72 %85 T, @)bln(m)ﬁwﬁmklbﬁﬁi
HICBEEDOUOEIHE LD THS 9,

L2L, OELZEUCKBBEOERSHEIIRFICER
TS BORIEIEHEITRETNE LD LRI,
(7) ~ (10) HISHSHBEBREEm TED L ) B A A
ZZXALATRETVWLDOYD, ZOFEERZITTIZHHEL
2\, —7, HEBEER T RIG2CT =Cl+2e
PP NIERENABBE L,

3.3 ERAOBERN AsH:s H XDERICRIZT
% -4

im0 ~70CO#H T,

=As+H:0 (9)
As+2H:0 (10)
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o 30 ;A | pH
A== 40 s AL 0T =08 4
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R RER R L RREN 6 ORT, Thi
D, 0 ~50CHOHHTITHEIHNITIL AsHs OF
ERIZAKEWVD, 60CTIRABICKA L, T0CTIR
Foll AsHa TARER L W &5 h 5,
ZDXHIZHEIRA AsHs TADEFIZRIZTT#
EREWVD, 0 ~50CHOMTIIEREF D AsO+ R
HASO:DBBIEARE L L bIZKEL BT L,
WIS/ P EL BB ER AsHs T ADREE
MG THWEEHATHAH, —FH, 60CLLED
IRE T AsHs " ADORBEEPB®I/NE & 52 8H
ELT, BEOLALLHERRACOKERE
FEDB/NEL 2B, 2F) H' A Y OFBOKT A
RELOTHFAFPRELR T kb0, #iC
H AR %K LT AsO* R HAsO:%z E DS
BE|ERITIENBITONS, FITHRTOCT
X, BEER»SBEAICKEORENBE I NIH,
AsHs F ADFEEZZED Lo lz,

COEBRERNS, OEZELKBENEERTH
LOFEL AsHs AL LTEINT BB EDOERIED
BEIIS0CHEIRBETCHLLER S, T2, Wik
DFREEDIZ AsHs FADORERHREMST 5 0 ~
50COREHEICENT, K6 DREHROARE R
DITOEBREEERZLTCFL=9A7ay b7,
L) AP OER b AV - 2FET S L,
17.9kJ/mol DEHH SNz,

3.4 BMABADOPpH Y AsH:s H ADERICRIZT
-7

Kz, pH0.5~3.00&iF T pH 4% AsHs 7 A DA
BACRIZTEEYRE, BRI L, TOEEZXT

b Ny S

T&h, pHA05251.5FTEAT S L AsHs
HADOFEEEIHEMLTWEH, pHA 20563 %
TTIE AsHs T ADRBEEIBAL L TW5HZ L35
b, AsHs FADERIX3.2128 X7 LH 12 (7)
& (8) RMEHI DT, H M+ v h%wiiL, oF
D pHAVNEWIZE, AsHe T ADFEEEITKREW
39 CTH 5, M. Pourbaiz? IZ& % &, BFEBEDF
HELEN % E(V), BREBRTO AsOT4 4+ ViRE
 (AsO") (mol/¢) &3+hiE, BET S AsHs
ADGE Pass & BT D pH L BRI ARTE
bd3hd, :

logpasms(atm) = —5pH+log(AsO*)
+50.76E°—19.17 (11)

AEMBEO E THEL T RVWOTEDEITS
MHRVA, (11) R, HHB L TH pH 2/hE W
B pams T REL L BT TH B, pHOS~1.5D
HEICBVWTARERE RS OFEm & £ 2HEHIL,
BEOLZAHETIEIZ VA, H 4+ 2% iTh
XEBRE T HAADOREENIKELL LD, AsHs &
ADERPFEINL 2D TII L LHEEL T
5, —F, pH2OU LTI pHAE KR EL Lk BIT L
AsHs HF ADEEEIZ/NE & o 7245, pH0.5~3.0
DFFH T AsHs A E RO &E pH 13 Z O EERE R
PHEFTIFHE LIZ W,

3.5 BREBAPOEEFEFRHMA I AsH: X
DERICRIZTTHE

AR L7290, MATOUORL2BIEYE LTHE
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5o ZDI, 2IZBREIICZOBRYEKEBE
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Rz, OEOHHZ2GET S S 14V DRE
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FHMEE EHMEHERIBL LI BI LB
L7225, 2OBBEHAEDOEZAHLATERY,
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EMBEVRORE MY 5 ERHTRE —25—

BIZEEIT 5, FICKEOHE, BREEDOLRIC
I OHHEBMBAEBEED/-OHLEICLE LT
BENDE, FITINLOFELHARL/-D, K10
DEEHROBME % AP T OEFEE (mg/min) &
LCRHEL, ThonfEx»EBREEICH LTS Oy
FLTCHR, ZOHERLKINIRL:, K1LZIEZ
D1%100mA/cm*EF THDESICKEVWERFEE I
LTHRLNEF—F IRLTWAEDY, EWEBREE
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B, T, AsHs FADEFHIBEREBEED LRI
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5, COBREFEEOHBETIX, AFEAEEOHIMC
o TIRICREMOXREET IR L TD, BRIC
HHLAVOERFLEALTASHs TR EK T 5
AEEIFTFICHEINE LEESIND,

4, AsH: H X » 5 EFEVFEOEIR

VDEZELKBHELERTHETAHZ LIZEI D EE
L7z AsHs WA Z TNV T H AL 1) 350~T700C 12
BELI-BERFFOEHAENSENICEE,
(12) R X h BB % T S TOE X BN
L7,

AsHs=As+3/2H: (12)

FEEREE X MI2R Lz, BROBIC L VAERL
72 AsHs FRZ= 7 A LA CREBEINA T VTV
HAZHEEENT, EILE—H15%EEREB BT’
(SbHs & A % B %), HEEESA 1 %MEtEmw (H.S
ARBE) 2EALE, HR20LEHOEAEDH
AESEICAD, FORLHBICRE LT AT —
VOBFPTORRERL, TVIVHRAEKETA
BHERESSHHNE NG, TV I Y H ZADFHEIZ20
mé{/min TH b, BRFEDOREIIT VANV —27 1 R
WVHREMZIDEIEL, +2 COBET—EREIC
REL 7z, F7, HEX AR EE AgDTTC— 7 un
RVLABRICES, BAEREEICL > TEIED
AsHs " A% EE L, HHRRICOEITELHEE LI

(12) KOKBIZBEDFETFT—-F 1282 L, S
I TH Y 2h566.44kd DEBAIETH S, L
Ao T, BORIBREIZEWIEEOEQEIZIZAEF
Thb, EBERZHISIIRTA, FHEEYIRED
Bl B3 ASHs TADGBENMETL, OFED
EUNESEL 25 ED3D 5, 350C TIEHRFHE
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HAZT B L OETER LTS EEZOND,
L2L, AsHs FARFERTIIRERETRETH
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ek 15

R4 ASBMOBER, EBRNERS SUHIEERNG
AsSs B o | BUER (g) | BREE (C) |EHER (hr)

fR ot 10 60 2%
o BRERE | RSN
wamoen TE L PH 0 emd)| ()
40 0.5 3.5 24
SRR (C) | SR (hr) | oS AR
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350 24 20
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LARKBBEDOEMRR AsHs A DBSRIREIZH T 5
BB ZIZIZHO NI Rol, #2T, EBO
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FEEINT B0 —BEDEERZITV, UTORKER
= YA

Ce AzRR&EAL L, AsSs BB O OE X
HAsO:% 7213 AsO* & L TKRBWICHHEHR S Z
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An Example of Teaching Mathematics with Self-made Textbooks

Yoshiyuki YATANI

These several years I have taught mathematics using textbooks of my own making. I did so in
the first year classes of Mechanical and Electrical Engineering Departments last year too. In this

paper I report about it.
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English Education Utilizing the Internet (3)

Masatoshi YONENAGA

This case study is the second of two reports on utilizing the Internet in English education for the
5th grade students of the 1997 class of the material science course at Kurume National College of
Technology. In this class, titled “Practical English”, the author has put his educational target to the
improvement of presentation skills with English. That is because the graduates of college of technol-
ogy are highly expected to work abroad or under the English-speaking circumstances at the offices
or the factories, even in Japan. It can be said that English has become a MUST for the students of
tomorrow.

Taking into consideration of the today’s situation of English as the international standard
language, every language teacher should make an effort to innovate his/her class with state-of-art
techniques such as the Internet and translation softwares, so that he/she does not need to enforce the
students with ineffective repetitious pattern practices of the old style.

In the first report, the author has mentioned the tremendous possibilities of the Internet in the
educational scene. In this second report, therefore, he reviews the students’ learning activities of the
second term, and at the same time, he shows how effectively the students could utilize the Internet
as a great tool for their presentation.

The author promotes the utilization of the Internet in the language learning sector, because of
its enormous capabilities, and he also gives the suggestions that our teaching staff should work hard
together to find the effective way to practice both English and computers for the future of the

students.
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Global Warming

Michitoshi Iwakiri

Today I would like to talk about global warming. Did you ever wonder

out global warming? Why Is global warming generated?

First, | explain the mechanism of global warming.;
1earth surface are warmed by a sunbeam. An earth surface sets the Infrared
ys and will get cold. When the sunberm disappeared, temperature should fall if
ere are no exchange of heat except for this matter. But atomosphere has
sorbed Infrared rays given off from an earth surface and then has heat up,
ere are some gases (o absorb Infrared rays In atmosphere. A creature can be
:pt alives by this moderate balance . However, the density of greenhouse effect
s In the atmosphere holds a rise by expansion of human activities.

1 this account, Itls in heats Inthe and the
rface. Therefore, temperature on the ground rises, and then the earth Is
arming.

The greenhouse effect gases Is known to be carbon dioxide (Cd@.
ethane, nitrous suboxide and CFC which is sald to destroy the czone layer .

particular, carbon dioxide Is the largest ratio, and mostly affects warming in
ese gases. It Is drained from fossil fuel such as coal and oil in iarge amount.
; a resalt, temperature will rise by 2 centi-degrees 100 years later. If
mperature rise by 2 centi-degrees , how will the earth grow? At first water of
e sea will expand, and the aretic ice will be partlally melted. It Is therefore sald
at the sea level rises. Islands of the south area will sink, and encounter with the
unage of high tide Is promising. And also there Is the fear that a forest
sappears by a change In climate, and precious plants and animais become
itinct. There will be the area where the natural disaster of floods Increases
:cause of an Increase In rainfall. Adversely, there will be the area that a rainfall
:creases adversely, and the ground become a desert . On the contrary,
arvation and refugees will increase in poverty area of the subtropical zone the
oplcal zone else, because food does d a
ntagious disease of malaria is spreading, and cause fear of bad influence to
:alth,

Kyoto conference was held on the other day In order to prevent these .
Ings. Japan declded to reduce 5 % of the greenhous effect gas given off at the
»nference. This reduction ratio cannot achieve the aim only by an effort of
ernment. You must know that efforts of companles and people are required.
nd | say that we cannot prevent global warming even If this reduction aim would
:achleved. This alm Is a first step to prevent global warming in the long term.
<13 curently difficult for us to forsee technological innovatlons, energy
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Water Pollution
ate We can reduce a quantity of use of synthetic detergent and soap. We can
reduce the quantity of soap and synthetic detergent used to the half. A bleach can

Shinsuke Tokuni Ea use person of axygen system. We can save water.
As a more separate method, a method as separate sheet 1 Is thought about.

‘The method use that air increasingly comes In contact with BOD,the BOD in water
decreases. And the method Is decreased BOD in factory dralnage.

I'm glad you could all be here today. The theme of my presentation is
ter pollution. In this presentation, I will explain water quality sate injapan and
aseres for water poliution. Then, | want to start my presentation.

4. Conclusion

In conclusion, this time, I think about a problem of water pollution and |
was good really. Because | can know situation of water pollution in Japan. Water
in Japan Is not very dirty. But it seems certainly difficult to maintain the present
state of things. Therefore, our effort Is necessary. But environment problem Is
not water pollution. 1would like to consider other environment problems, too. |
end announcement therefore. Any questlon?

A standard to measure the degree of water pollution Includes next 3.

1-1 BOD(Blochemical Oxygen Demand)

First, I explain about Blochemical Oxygen Demand, that is BOD. Thisisa
antity of oxygen spent when organlc substance In water Is oxidized. Butan
zanic matter in water becomes food of a mlcrobe in water. When an organic
itter s resolved by a microbe, oxygen {s used. BOD Is dirty Index sea area and
«tlands.

1-2 COD(Chemical Oxygen Demand)

Second, I explain about Chemical Oxygen Demand in other words COD.
e organic in water s used an oxidizer by the acid. This Is a method to evoluate
> degree of contamination of water by measuring the quantity of oxygen spent
1en the organic substance in water is chemically deposed.

1-3 DO(Dissolved Oxgen)

Last, | explain about Dissolved Oxgen, that is DO. This is oxygen dissolving
water. And when DO decrear,oxyzen In water short and life of fish is
reatened. And when DO decrease, there is generated a polsonous gas, 100

Situatlon of Water Pollution in Japan
“The next, 1 talk about the situation of water poliution in Japan. Please
atch fgure.1 about the situatlon of water poliution.
From Fig.1, you can see that the sea achleve the environment standards
id the wetlands are dirty. But an inland sea and a river of a city are polluted.

Countermeasures of Water Pollution

A cause of dirty of a river and the sea Is called life drainage. 55 % of the
silution of a river and the sea comes from a kitchen drainage. We may that doit
3t to send In a dirt from a kitchen. 1 exarmined about it.

OPolish liquid of rice can water plant In garden and wash tableware.

Ol use the entrance and do It not to divert which it is eaten, and to
:wage.{I use stockings)

©l cook it not to leave.

On-Site Green Technique (OGT)

- a Category:Waste Liquid and Sludge; Data No.422
N
-\h / l | - Japanese version is herg,
4 g §
1 \ £ 5 g - - BOD measures by aeration of factory raw water
] @
+ + + 13 1. Objectives
- o Since factory effiuent tr was only sedil Yy ion by PAC
poly i ium), it was for the of COD, S§ but not
2 for BOD.
e
o Recently, BOD In factory affiuent is rapidly increasing and the company looked for
1 possible ways to treat or reduce BOD.

1987

2. Description

© As air increasingly comes in contact with 80D, the BOD in water decreases. The
company installed a hydro-aeration-pump unit in the raw water tank for factory
effluent,

"

0

1983
standard achievement rate (BOD or
coD)

1985
Year
Fig.1 The turning of environmental

1981

A
1979

P aand

\
NREAN
/ | ] ' 3. Effects

1977

d g © BOD in the raw water slightly reduced.
§ 8 R 8 8 ¢ R & 2 °F 4. Keywords
(96) JUBLUDABIDE PIBPUEIS BJUBLILIOIIAUS © Waste liquid and sludgs, Proper Int ion of
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Global Warming
Chie Hirashima

My presentatlon Is "global warming”. The gas density called greenhouse
t gas such as carbon dioxide, methane Increases, and temperature of earth
ce rises giobal warming.

:chanism of Global Warming
The surface of the earth produces infrared rays when heated by solar light.
use the Infrared rays are absorbed by greenhouse effect gas In air, and it is
«d into heat. This heat now makes the earth warmer. But greenhouse effect
ontinues to Increase recently. On this account heats to be limited to the
sphere inslde and the surface of the earth Increase, and temperature of the
This is giobal . Figure 1 shows current explanation

.

“hange of Quantity of Carbon Dloxide
Greenhouse effect gas is various matter. There Is the following matter.
an dioxide, Methane, A nitrous suboxide, Ozone, flone

A figure Is contribution rate to globai warming of these gas. It is carbon
de that influence global warming In greenhouse effect gas most to
rstand It from a figure. It is clean that the carbon dloxide Is increasing since
1dustrial Revolutlon. 1t Is known that the concentration of the carbon
de has fluctuated for the past one hundred sand years, during
:e age etc. However, after the Industrial Revolution, It has been increasing
e rate higher than that in the past. Moreover, the Increasing rate is becoming
°r In recent years. A figure shows a change of carbon dioxide density. Once
:andard density of carbon dioxide was 280 ppm . It rises In about 360 ppm
As for greenhouse effect gas having increased, human activity becomes big,
hat lon of oll and coal dis as a cause.

mperature Change of the Surface of the Earth
Because effect gas average ure of the earth
It rises 0.6 C than a figure during past 100 years. When greenhouse effect
/il be Increased at a current pace, it rises about 2 'C 100 years later and
nue rising afterwards. For example, this tempareture rise same as Japan
: 1o the south for 100 years by 300km.

A Change of Tempareture-
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4. Climate Change by Global Warming.

It is thought that the following climate change happens by earth global
warming. On land, drying, growing deserts in half drying area move, and the
decline of the forest Is thought about by Increase of ralnfall concentrated on. A
volume | by ure rise In the sea, and a glacier melts and
does It, and the surface of the sea rises steadily. As a result It Is predicted that 15~
95 cm rise than the present, too, and water level of the surface of the sea
continues rising afterwards in 2100. For example, it is a rise of the surface of the
sea water level in Bangladesh. A coastal place is buried in water rises 50 cm. The
daytime in midsummer that exceeds 30 C when three times of average
temperature rises becomes two or three times.

In this way global warming begins. After the 19th century, 0.3-0.6C times
earth total average temperature rose. The surface of the sea rises 10-25 cm. And
a glacier retreated, and a quantity of snow decreased. Changing our lifestyle, for
example, saving the quantlty of the electricity, lead big effects to preventing
global warming.

S>OD>>>>>. >

Changes of the Concentration of CO2
and Methane(CH4) Gases in the Past
150 Years.
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Rainforest

Machiko Nishihara

onditlon of the Rainforests

Through this century the rainforests of 40% in Africa and 50% In central and
uth America and Asla already disappeared. The Fig.1 shows the findings on
-rease In the rainforests. And the forests of 16,800,000 hecteres which Is equal
3/4 of Japanese malniand s destroyed every vear. In this situation the
nforests has been exterminated in 100 years.

Maln Cause of Decrease in the Rainforests
1) The slash and burn agreculture
There Is about 300,000,000 people to do it In the would now. The soll of the

nforests is striktly sterile. By a lot microorganisms inhablting the forests foor,
rpses of are ly or d. And thelr absorbed
- plants which grow up to high. Besides, a lot of rain washes the surface of the
fland cleanses it. So only 0.1 % of the nourishment is seep to depth

cumutlated of 5 cm or more on the face of the sofl. Of course, if forests Is burnt
swn, cultlvate grasses and the crops can nourish with the ashes for two or three
ars. But the nourlshment Is used and carryed out, and the sail horribly eroded
4 Is abandan. Reproduction of that is difficult, and need the some
nturles.

2) The Commercial Feliing .

There are many cases that felling traders doing commercial felling is
sconcerned with the forests management. They are going Lo get woods and
;ually to look for the forests of high productivity. But as soon as volume of
-oduction of the place decreases, they go to look for a new site. The rainforests
\nnot expect natural afforestation of themself. The F1g.2 shows that most of
;untries exporting tropical woods are located in developing countries. These
Jvernments measure increase of the expect of woods for the interest payment
d debt return of ioan . This promotes the commercial felling more.

. Suggestion to Protect the Rainforests

Efforts to malntenance the rainforests have so far failed. It is a cause that
\ls methods weren't compatible with respect of countrles with the rainforests. So
me International organizations are going to develop a new maintenance method,
1 which change a part of the international debt in countries with rainforests for
stting the malntenance area of forests. ‘Those people who suggest another
\alntenance method, In which pay the amount of money equal to denefit by
-opical woods for International agencies such as the United Natlons except proflt
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countries which {mport tropical woods. It will be many difficult problems to
realized these systems.

But it can be considered to expect considerable effect when enforced.
It is important for the ralnforests not only to be conserved but also to be
reproduced. Calcurating from the planting cost of 80,000 yen per 1 hectere, the
cost is estimated 1,344bil. yen only to reproduce the forests which Is destroyed in
one year. So it is proposed that high custom duty Is imposed on cheap woods
from developing countrles and then is devoted to reproduction of the forests.

4. What Are Things to Do Now ?
Japan is the largest country which damages to the forests indirectly. The

Fig.3 shows the countrles which import tropical woods In the world. As you can
sée, Japan is the largest country which damages to the forests indirectly. We are
careful for these things, the situation surrounding the rainforest wiil be better.

+ Use a recycled paper

- Stop using of a disposable product such as paper cups and chopsticks

« Refuse the direct mall which Is not needed

>5>>5> >
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On the Results of Achievement Tests in Mathematics for the
Freshmen at Kurume National College of Technology
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Since 1981, the standard achievement tests in mathematics have been given annually to the 200
freshmen of Kurume National College of Technology (KNCT) at the very beginning of the academic
year. The main purposes of this test are to make clear how high the students’ capabilities are and
to make use of the tests’ results for the mathematics education at KNCT. This report analyzes the
data from several points of view such as (1) the relationship between the entrance examination com-
petition ratio and the levels of the newly coming students, (2) the relationship between the scores
of this test and the grades after a year passed and (3) the transition of the scores in each type of

the problems.

After deep considerations about the data, we conclude that the most significant factor for the
students’ academic development is their own efforts toward each objective.
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