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{Abstract>
Present Status and Problems of Shredder Waste Disposal
Kazuhiko NIIKAWA

This paper summarizes, the present status of shredder waste disposal. This also describes the problems on
the development of new techniques for its disposal.
Key Words: Scrapped automobile, Shredder, Waste, Disposal

Modern NMR Spectroscopy and X-ray Crystallography :
a different approach to study the structure and its function of a protein.

Sakae TSUDA

The NMR spectroscopy has been utilized widely for a elucidation of the structural change of a protein caused
by the change of pH, ionic strength, temperature, and ligand concentration in solution. The X-ray was less utilized
for these study excutable easily in solution, but is utilized much for the structural determination of a protein. Such
difference has ever lead to the situation that the NMR relied on the structure solved by X-ray and the X-ray argued
its struture in reference to the conformational change elucidated by NMR. However, recent developments of
NMR spectroscopy made it possible to determine the three-dimensional structure, and the X-ray techniques has
also been developped to clarify the structural change of a protein. This review compares the recent development
of these two techniques, and will discuss about the future collaborating interaction between NMR and X-ray.

Key Words: NMR, X-ray, structure, troponin C




Application of 'H NMR to Quantitative Analysis
—Determination of a small amount of ordinary water in heavy water and
paticular components in human urine—

Yasuko HIRAMA

'H NMR has been used for determining a small amount of ordinary water in heavy water and paticular
components in human urine. Integrated intensities and calibration curves were used for determination of proton
concentration in heavy water, and the method has been applied to determination of the amount of surface hydroxyl
groups on silica gel and porous glass. The value of hydroxyls obtained for silica corresponded very closely with
that obtained by a reaction with metal sodium in a liquid ammonia solution. Using the value of hydroxyls
obtained for silica pretreated at 823K, the integrated intensity of infrared absorption band for surface free
hydroxyls on silica was obtained as 4.4 X10° [litres mole™* cm~2] on the common logarithmic scale. Internal
standard and peak-height comparisons were used for the urine analysis and errors in the method were of the order
of a few percent. ‘

Key Words: 'H NMR, quantitative analysis, external standard, surface hydroxyls, urine components, infrared
integrated intensity

A Mathematical Model for Fluidized Bed Combustion of Coal
—On a Sub-model of CO/CO, Product Ratio—

Minoru TOMITA

A new sub-model to predict the CO/CO, product ratio in the numerical simulation for the fluidized bed
combustion (FBC) of coal has been developed based on a homogeneous film model combustion. The calculated
results from this sub-model were compared with those results from the conventional sub-model.

It is found from the comparison that this sub-model predicts the CO/CO, product ratio considerably will.
without any adjustable parameters.

Key Words: Fluidized bed combustion (FBC), Mathematical model, CO/CO, product ratio



Pretreatment of Fermentation Feed for Lactic Acid Production ;
Liquefaction of Potato Starch in Lactic Acid Solution

Mikio MORITA and Yuji YOKOTA

The liquefaction of potato starch, catalyzed by lactic acid produced in fermentation process, was carried out
as a means for pretreating lactic acidfermentation feed. Liquefaction yield and molecu-lar weight distribution of
liquefied starch fract-ions were largely depend on pH values of solution. The feed was effectively liquefied in
lactic acid solution of which pH value was less than 3.5, under sterilization conditions of 388 K and 30 min. Starch
in potato or its waste was also hydroly-zed into smaller molecular weight fractions, compared to soluble starch
commercially available. ‘

The potato starch liquefaction proposed is consi-dered to be a useful method for pretreatment of lactic acid
fermentation feed.

Key Words: Potato Starch Pretreatment, Starch Liquefaction, Lactic Acid Fermentation, Potato Starch

Raman spectroscopic analysis on artificial methane hydrates

Tsutomu UCHIDA, Takashi HIRANO, Shinji MAE and Hideo NARITA

Methane concentration in artificial methane hydrates was measured by Raman spectroscopic analysis. This
nondestructive technique has advantages to detect the location and concentration of methane molecules in the
hydrate. Raman spectra of methane molecules in the hydrate were found to have double peaks, which were
resulted from methane molecules included in small and large cages. The methane occupancy ratio in each cage
was measured on various samples that were formed under different formation conditions. The cage occupancy
ratio was found to be mainly depended on the capturing mechanism of methane molecules into cages. The
diagram between water/methane ratio and Raman intensity of methane hydrates allow us to obtain quantitatively
the methane concentration in the hydrate by Raman spectroscopic analysis.

Figure captions :
Key Words: Methane hydrate, Raman spectroscopy, cage occupancy, hydration number




Coating of Si;N, Fine Particles with AIN by Fluidized Bed-CVD

Shigeo CHIBA, Yasushi OHYAMA, Kazuyuki HARIMA,
Kazuo KONDO and Kunio SHINOHARA

Agglomerates of 100 - 250 gm consisting of Si;N, primary particles of 0.76 ym were made with a rotary
vibrating sieve. Si;N, fine particles were coated with AIN by gas phase reaction with AICl; and NH; in some
fluidized beds of the agglomerates. The cross sectional distribution of AIN in the agglomerate was measured by
EPMA analysis. As a result, uniform deposition of AIN was obtained at relatively low reaction temperature and
low gas velocity.

Key Words: CVD, Fluidized bed, Si;N,, AIN, Coating, Fine Particle

Vapor-Liquid Equilibria for the Difluoromethane(HCFC22)+
Monofluoroethane (HCFC142b) System

Takashi FUKUDA, Isamu TAMURA, Hiromi TAKEUCHI and Sogo SAYAMA

Though noh-azeotropic mixtures would offer the potential for significant improvement in energy efficiency of
heat cycles such as heat pump systems, there are few data on working fluids for low temperature heat source. So,
we plan to select and measure the equilibrium characteristics of non-azeotropic mixtures of HCFC22+HCFC142b
for low temperature heat source.

The experimental equipment employed for the measurement is based on a visual glass capillary. The
procedure is based on the dew and bubble points method.

The pressure coverd was from 0.06MPa to 16MPa, and the temperature were 253.15K to 313.15K. PVT data
and gas-liquid equilibrium data were obtained, and the results were correlated by Soave-Redlich-Kwong equation
of state and binary interaction parameters were determinrd.

Key Words: heat transfer medium, mixtured medium, gas-liquid equilibrium under low temperature and high
pressure, measurement apparatus for gas-liquid equilibrium, HCFC flon, heat pump
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e B|I% Yoy DR AW
BB B [29~126]68~19.5(2.1~86 {132~16.1] 3.1 ~ 145|213 ~363 |1.8~72 |04~52) 24~67 27.0 ~ 52.1
(n=23) 6.7) (12.6) (4.3) (14.8) (8.2) (27.3) (4.2) (2.2) (3.9) (43.0)
B NS 0~58| 0~ 75{06~14 [11.1 ~43.8| 49~11.0{21.5~562 | 0~3.0| 0~33{65~132 30.5 ~ 64.1
(n=23) (1.9) (3.4) (1.9) (28.2) (8.6) (37.7) (1.2) (1.1 (8.2 (45.4)
Hi P BE & 0~ 130 0~ 16| 0~ 42| 31~13.0[ 13~ 35| 89~199 (2.8~ 46|04~ 64|23~ 237 [0~4.6 513~ 740
(n=23) (8.1) (0.7) (2.5) (8.1) 2.1 (12.7) (3.5) (2.3) 1.7 (1.5) (59.3)
() PIRESIE

AT b, BEIEMAEAELEGRSE 3 BeEREEH LY
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REHHS 2Ly 57— 22 QBRI & BB

RI BHEIBAFDT7AF v 7K R4 a2l yF—FZXbOWERGITE
AU = 2 - 2 1. 6 (wt.2) I ¥ % #H @& (wt. %)
7&K e ’ 1 4~2 1
A B s A& Ag 2 1. 6 (wt.2%) & kS e 4 9 ~5 09
B E Kk ¥ 4 ~ 8
L il AR D A - i P 1 2. 8 (wt.2) 3 &= 1 5~ 2 4
3L v = = - - 12 e SR
. JT * 5 # & (wt. %, daf)
g L= = = sl 11 1 (wt.2%) C 40. 4
H 5. 0
A U = F 1 9. O (wt.2%6) N -0
(@) 14. 0
7 N U - - 3 1 (wt.2%) S (Total S) 1. 6 (1. 3%
PREEHERE)
e =z U P ;- = 3 1 (vt 2%D) Cl 4. 0
= L)) g Ei-2y i =2 O W) |
= H kY 0. 15 (g/cm?
ALV #HF A = U 5 o 1 2 (wt.2%) ) i ® n =& 3,600~5,200(kcal kg
AU B = o S S 1 O (wt.2%6)
o - = =~ O. 9 (wt.ow IR 5 ISR &) ICER IED n—~X 4 it iR
(hsr) #2izLogr (Ph), # k174 (Cd) HnES
b == d — i O . 7 (Wt .26
BAEENTWE59,
FRCHEIE T n—~X Y VBRSO HE B S
=SNG ERELHRTH 5, <, BiERZrYoF AN, ZBHM, 72770V %
&, BRI Y Eb), 24, Ny TF)—%KD
3.2 »aby =5t OWKFIER EBAZLZbDEEDNE, HEGE (LL) a8 s

R AT 2V y F—F 2 DT EDNE, »THE,
RBEREMED L UTRISIEZ R TR LM (F)
DI2DH14~21% EE\, K315 ~24%, 1835 EBE
KR EADORITRSI53~67%, RO C(RE)
1340.4%, Cl GEF) 5734 % &< S HE) 7 b ikhe
TESHL.3%EZTN T EDT, BB 721347 2 1kic

7% ) DIFAKE A 20 SO, AHRET B, Vol oy
F—=FZFORFE, HIVEREIIH-TIZIH
LOBREMEIVETH D, 2, Y2y F—F 2}

REHRGEPZNZFNA0~30%F £ > TwbH, I
TIRAFy ZHOERRICHRT 200 Bb 5,

Vaby =2 MCERTLERBREOERRBR I E
IZ2nTHE, DA ETIIBM4SFERETERISSHHIE
ENTw2 (R.6ER), ZoERICHEYEERNY
2 by F=F 2 OELRBHEREF 3R TOEBY,
PEREM AR D 5 B BENERIBE DY FHUE (K. 8 %Fﬁ)
BHEZ D DDIFA LN N,

RS EEBY 2y S =72 FRGRBER
FH | I. L |[n—A¥YY

Rl | iR | T-Hg Ccd Pb As T~Cr Cu Zn Ni T. Fe | T. Mn
Je (%) (%) (mg/Kg) (ng/Kg) (mg/Kg) (wg/Xg) (mg/Kg) (%) (%) (ng/Kg) (%) (ng/Kg)
ELn 28.8~53.4| 5.4~ 9.6 |0.52~1.95 | 6.6~15.1 | 0.61~0.86 | 7.6~15.7 | 347~ 477 | 0.46~2.89 | 0.47~0.99 | 141~376 | 6.15~7.23 | 4211 .09
(n=3) (38.5) (7.1) (1.22) (11.4) (0.72) (11.2) { 345) (1.39) (0.65) (292) (6.71) (73%)
L * 2.6~ 5.4{0.27~2.4| 3.9~ 23 |0.19-0.48 | 1.3~ 6.5 100 290 | 0.056~3.6
(n=3) (4.2) (1.2) | (2.3 (0.3) (4.2) ( 167) (2.3)
RUMH | 22.3~53.4| 3.1~ 5.6 | 1.14~1.69 | 10.0~35.6 { 0.29~0.39 | §.1~11.4 | 253~ 619 § 0.20~7.73 | 1.03~2.02 | 298 663 | 6.22~11.9 | 6971 .00
(n=3) (29.8) ( 4:3) {1.49) (2.7 (0.33) (8.6) ( 418) (2.88) (1.48) { 436) (9.37) ( 891)
FUWH, * 2.2 0.63 8.3 0.31 4.2 8.3 13
(n=1)
R | 9.3~81.5 | 1.7~ 4.2 1.49~5.40 | 22.8~220.0 0.33~0.38 | 8.1~19.0 | 483 705 | 0.71~3.05 | 1.51~2.98 | 3761 050 8.29~20.5 916~1,910
(n=3) (18.1) (2.7 (3.26) (%5.3) (0.35) (11.8) | ( 607) (1.66) (2.06) (737) (13.9) (1.480)

Eeeo (O IMITTEYE
[EPR] B fi s fTd

XN fi: BABERMP LK (1990.10)
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JedE TR SRS 715 (1998)

&6 FHRBOFRBLLZONE £ SRS EUEZRED RO HHEHE
H # BB FERELZS(1973) (ERZFLRUERERYICHAINEERLLEDD
BEGS BHEEAARERAEST)
& & EXEERMIIEEIND O Byrns
EFEHMEOREF & SBFOLH R (SHABICED)
P 0 55w L[k [7asiksen | mEzhroce
________________________________________________________ #(lg)| KE. T ZDELEY B D E | 0.005ng 5L
HOE B K Hisk 2| HRIVA, Xidzofeet (C) | BREICOE . 0.30glT
BIU TR 3| $8. RFzodah (Pb) WL D E | 3mgblT
PH 5.8~6.3 4 | Y et (0-P) BEICOE | 1oghlT
""""""""""""""""""""""""""""""""""""""""""""" 5 | AfE2 oaftat (Cr) BRIz D% | 150kl T
_____ ?“@“ﬁifjlum“m"m"m"mfg“m"m"m"m"m“ﬂ 6 | vE. Xz, EoLEW (A) BB E | 15ngll T
b= E (C) E-$7: 7| T ikE (CN) BR#BILCDE | ImgllTF
e 8| PCB BE#l2ico%  0.003mgll T
®EdHE 200rpm 9| ryzmDIFLY RLLZDE | 0.3ngBLT
________________________________ ﬁt 3 & :d~5em 10|F+370nzsLy BELLZDE | 0. lngll T
#e xS FfE (Hr) 6
B & 5K Frad 730508
1 umGFF  3000rpm
g7 JERBIY 2L MEHEBRER
(41 ng/2. 8L p HERRS)
HE
¥ pH T—Hg . Cd Pb As T~Cr Cu Zn Ni T—Fe T—Mn
AN
B |A 8.0 <0.0005 <0.002 AO.OZ '<0.01 <0.02 0.03 0.14 <0.01 0.01 0.10
% |B 7.8 | <0.0005 |  0.006 0.48 | <0.01 <0.02 0.11 1.10 0.04 0.05 0.15
#|c 6.8 | <0.0005 | 0.008 1.93 <0.01 <0.02 0.38 3.80 0.05 0.89 0.85
® | A 7.8 <0.0005 <0.002 0.04 <0:01 <0.02 0.16 0.25 002 ........... 012 019
B 7.8 | <0.0005 | <0.002 0.04 <0.01 <0.02 0.39 0.30 0.02 0.06 < 0.01
g’ |C 7.8 <0.0005 <0.002 0.02 <0.01 [ <0.02 0.20 0.18 0.01 0.04 0.12
.Tﬁf& A 9.3 <0.0005 <0.002 0.01 <0.01 <0.02 0.11 004 ”.20,01 0.01 < 001 ‘‘‘‘
9% | B 9.4 | <0.0005 | <0.002 0.03 | <0.01 <0.02 0.30 0.15 <0.01 0.08 | <o.01
| C 7.8 | <0.0005 | 0.007 0.03 | <0.01 <0.02 0.55 1.10 0.10 0.10 1.04
(A B o Wik

4. ¥R }RIEFRIFTOENR

Yol F—RHbET AR T Ty T IR
THRET LR MHIIBRLEICELTEY), HETE
I FEABAEEELAE TOML I L DG 3Ty
2, B, BEB IR, BMESOMHEL LWL
DERRHIR I AT 2 R IELTH B, A1k, Fit
7t BRI OGRS NG T E L b h WA, b
PED LS CELORVEICH > TIHREREZDLDOD
EAME, BB A CRfTOBERIE—EICHEES N L
FUE R 7w, AT, ¥R MAOKBG 2 G L
F52Fy 7HIFL L L L ABELRBAETHY, BE

fLE Rl Z AN R L CHEOHMAT S 2 & bRk
22T RIF IS b7,

WA bR e LCIBBREERET I RF v 7HEeEAT
FEEEY # EIAREHMEL S 5T L 2745, kX7 5 v 7N
TALE TR, S RAET 572 Mgk, kozEF L
T3 Do AEA L HlE &2 2457, BEIERL
R D RIEN L FETEEL NS,

HHEIC BT B BENEBBT OB RIKI? 245 LU
BEILTWaBNT 5 v 3T AN ERTH), —
WABE Y A POBIT7TZ > P LREILTWEA, Y=
Ly S =T 2 DL BET S AFy 7 O E EHE
LTS v McB LTI 5RO TH
Lrnwzib,
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BFE#MED =L v 7 — 7R LHEOBK & MR

—FEEDONEZ R E L ERESAIFO R
i, KBILTHREBIRAN, v—2 ) —F 5K, X b
— G —IFHEREDH LY, TNLOBANFTT A (&
T RFy 7 ER) BEHEMTAEE, KoL) uH
7R AP LOMBEIrRET B EFEL LN, ERE
R S>RRBICEDLS T o ADBAEFLE L L 5,

(1) DRBIRIF AN L H—RENEDREE, KEDOTES

2 b DI
(2) v—2)—=FNLrFR . INCREBEADIERT S
2 F w7 DItE

8) RbF—=A—KHN I KEF»HroLDZIFN, KIEFD

yiRie]

@) %7 MFAKR WO LSRR D@ EAL,

FEL T A b DI

BHIZEF =27 otX & LTHRILEE S0

(1) EBELREZ&THRNREYOEE/ LR

(2) BT X BOFEREY, 121X NOx, SOx,

BWERTIRF v I ORETEEESNZAB IV
FA A ¥ v DM

(3) $ekamE v
&, REHHEEIHEA S IAWEIrLETHL L
LI X MEIP S

(4) 27 RIWERYE, 32 P v AT b

(5) BEAADEEIND 2 W IZEHBINS 2T LDEA
EPRBEE 5T wb,

LRERAFERREICAIIG L, AR H A E TR OB 4
——FHLICT R ORI T P ERLORET D

HLENTED, H) BRKEHESRTHAERZRESPATF
L7ERELTR. VIORT 7o ADOBREIHEAEINT
Wb, TOM, 7)Yty —, NEDO, H
AHPFFETESLEHFED L), 8 r2{k, SEE
BWIERLTE L EOHMERIED SN T2, 7ot
DI E WS 2B 513, LT T — 8 2B L,
WOFRTHF— 2 DEFREIIFRERLTWS, A RD
BEREANOHBICHET L7 AT H 5, EREHD
BHRITRIT D 74 —PEY F 4 227 4 —FERIIEHF
DITRD D B, RS TIIBECOFMIT TE L v,
L2L, AITHDEE A2 &, TRLX—DEND 7T
EFA ML P o) oREBRIFKEC D, BEN
WAL 3R I3 AN F—UUC L 52 X IR, &
LWIIRET Lok, EEMC L ZREEINESVLET
Hb,

5. X P ABEMNSEDEEY

S 2 ORBEMARICOWTIE, YHE, ARbD
2 MERAE T 2R B B\ IIERTH I AR 7
VN DEMAEDORRE % B, BIRTIRWTIDL ERE
FROEREICHY), ARORBEHFLRAIE L L%,
FIZH 725 TEOF A M EHERUCRRA 2 R s 0 1E4E,
QF N bOMEAICKIE L BEREMOBS, OFT
DBRPEREZL KR, ek D,

T RF oy 28R ZRBICET VR D OB TS
a2 HIRAM L REII SR ot TH S ClL S, N

R FIEFRDOBIMLIET S >+ Of]

¥ 3 BROMY, HEAS & =3
REEA A T — - Cl, Na, KL B8N AR | - FF TS O EF S
BRABERA T — BB RIS R, 27 ADHR BB LT DI RLE
BEFBERA T— | - BB X DIEA B O —JYz— 5L ER
2BV RT ATERL | - PER OIEAE{CER 0B by 27 A
5 2 3ERBF %
FEHEE (%)
SHER )
ERERR ()
#E AN ()

d|BSRE (B

2=y 2y FERIE
e VTS

SN O A LB o XM
ST B,

DENBNRERUEE C RS, IRDOTEREE AT T ERIE ]
2WEHIE L DE &8 CEIRZKRBBEC LD A AR D Fo A ORERY
Srfi o

R AN ()
SAfmy bFTY bR
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ALiEE TEEH MR ETLS (1998)

BOSHRICERT 5,
1) EX, wEORE

FANPIZEINER, FEIIENEBR TS M
BITT B, FABDEERZ TR MBI £ 505, —
ezl HCL & L T3,000ppm?® LI L, SOx & LTIL,500
ppm? LLEDF— 2 BB LN T W2 IR IEEEE
WRELMBEE LTHITFod, rAE K, 7 %D
BAHMETEEIN T 254, RAMBEG TOR ;e
THENDTHSGREZWZ 2VERH ), BEIGHIEEE
STEZN,

CNHIER, WMEEFRRRET AEME LTFAIA
IRAEZH#AL, [BEIRSICE YVBRETEHErEZ N
5755, FOHBATLHREINEIIOBHLLPRATH Y,
B 20%FBEIZ A ZBICRBT 5 LIk b, 25T
no2BETLILOE, FIZITERRFEESEDRED
MEY e 5H, ZOBARELHEDIHOD RIS, %
MEOEHD L, HER, MEOBRKICE L TEEF
DEMTHISIITRTH 25, 2 X b2t
LB BORETH D, HlFEReEERN (AR
DUEFE, T T 4 N —HROEH) OBELEAE,
Kozt 2EETIHREE LTRIDOLEND 5,

TAF XL ITOWTHE, BHRTR—BEEYFED
A RSA HRENT WS, s, HEEREDHIE,
COBERED b WITBEREERINbLE T 7405 —
BEFRANODEELEIHREIN T S5, BENZFD
KeEZLUVENDD,

(2) #XROKE

BEHH R TOHES 2 NOx 13500~1,000ppm & i
EINTWBHIE H S, ThermalNOy 13, FEEERTE
2LDE#EZL LNE, FuelNO, DEHER & LT3, Bk
b NEAZRG T EFHEENCELVWDT, &FE
RETIIAS OB ROBAPRLE LS, LrL
ehs s, B2 0E, NH, @i & 2 8 RETHAEED & 9
12, BEEOEM TR T H 5,

(3) BEHIRENEEL

BRTIE A MIIF LA LBRPEERBOG LT
Wb, FA T REBIARLEL2EE, ZOREICIZY
525 v 7 BiEROF AR, REAICE SN EREM
PEmT LI EEILND, VA MCIZEH Na, K&
A DEBESDL WD, RETOESBIELY
RS I BB E BE I LD, 2751, #i T A (Na,
K&H) LRBEL-SABERMEIrFB TSI 3%
Zboib,

(4) FEWgILTE

PeH 2 B IERAE L 25412, Pk~ B4R
DENDH 2wz BOD B0 LRy BEaI s EZilER
¥EI3F 213 % v — P EMLEE o %, BOD 3B )i
FEPRAT ILEND D,

(5) HiEER
WROFEITLY, BYARA 7 —0EREE» R
ENBDT, FEMBEHREIENRE T300~350C % LR &
LTWwbd, hie®, BEIGIEDOES HIEAF &7 -
Twd, EFENICiTwricZ AN —RIGIEL AR
T LR, VN TH D,

6. ¥ & Y

PR 77 v 7 IMTAETREIORET L 2Ly F—
T2, ABRETETEOEOMMSERAZN, 4%
L INERMEITST S I EIIRIFIIC L MEEIC iR
DTRELVIRILICH 5, P 8B 641, BEHER
2L VAL LR IC = AL X - E T 5 Z L0k
LENRTHY, CORBFEIZOREELELILNS, L
B LAN D, IORDORMIIBIE RILRBROMRE DB
BTk, ERILEINTWEA W, BIRTIZF R MIRFE
L72ilisal 7 7 » b oEKIT R <, toEEREND
BHBRBORRESEICTLIZILIITETY, FXMN
BOBAEOMBIIERLRME X—R L L THRL TS
ZEPBETH L,

LW TIE, FAINOEET AT 2 X EERA R
P ET A ALV U RET 0 XD BRICH
TLTHEY, M7otR2ilAAbE2F X DiEEL
WL RATFLARRELTVWDS (K. 38W), FHRTIIRAE
BHOLBEAFFERITELVIRILICH 205, EWIEX,
HATILEE IS b > TR N F — % BT 5 HiE A
ANLZERMECTWHDLEbNENT, FHITE
75V P PRBRENLIERWPEFETEILDTH D,

51 B X &

1) 7V =y Dp¥rokry—f | "EEMOLE R
UBERBHEED OOFEMHE, Yabyd—F
2 b aFreikEE”, BHIS6, 5743 A

2) ¥N—E, MO B, fEH, KA O, iiE
TEBRBBRPIERE" 8525, PR3IF3IA

3) HASREHS®E "R 75 v 7 M AETRE>HH
KT BRI (F 2 M) ORI BT A FEEEREE,
1991. 5

4) BAREB ISR . “#4/F=2—2", No.85

5) ANNEMETF, #E—, B, “F 1 EEEYY
ST RELTIERCE", pp. 423~426, 1990.10

6) AR, “FEEMLE IR 2 E GRS EI0E £ E
KEEEL, pp. 104~107, 1988
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NMR & & > X7 B dne ™!

(¥—7—F : =%t NMR, X-Ray, Rfifks~n, 237 8)

EEH

1.3 LC®»IC

19804Ef A, 24 2EFHTALKS: (ETH) o Wiith-
rich Bu# 37 g CHEFRMTH 727 3/ BRTARE
o da-TIF9—FHA S —FoFIRF b

(a-amylase inhibitor Tendamistat) 4 LikfEE %
NMR OF—2 75 F 2B TRE L. —H, 2D ¥
2B DM XS D o R v —7
2k NPT W2, 2 S NMR #E & X %5 131986
ENHFELED J. Mol. Biol 12BN, WHEDOEELFE
FRILTH B I EWmhotabd, T ki3, 7237
BoZ Kot AR, X aEasrEs CUF, X
kL wg) RIS NMRIETH EH 605 2 L 250
L7z &R, b XEERFERICLINBEI 5NT
WA Y 7 X7 B OIRKIETEH TORERE LR Th TORg
BEHFIIRLTHHHEERTRHRICE 572

bk NMREZ, )7y FIRE, RE, HRE

pH ZZ{bictE & v BORBELDOEHT 2 /T L
+ 2, ZOBZIAXD NMRFETIE, BHCXBETL
DI AKERE DR EINS Y V3B FRIEME L,
F0) v FEESOEILICH ) REBRALZFHND L
SHEDLDHED T2, Fr ¥ IRy P OMEERE
13, 2k % “NMR H5o XERAE" £ v o) BfRIZ—
FEHFLAIRELHREIESTZET L D,

19954E 3878 T, NMR 12 & 1) SLIRHE & i S ey
v %2 %P D B(Protein Data Bank:http://www.pdb.
bnl.gov/) I B I N T w3 b DD EIZH2T0METH 5

(mutant b MTA 1S L T2 28d . BRORERE
YEPEAE v 7 DRSS D7 7 ANE LT H DY
Aoz EHTIEMEKR), UKL, XiR
FEICE DRESNA Y 37 BOEIIH3, 000083 H 2

(mutant A7 1AE L TR 72358), 20, &
Eedi T NMRZEICE D RESI NS VR BOBIZX R
X3 LRI/ TFTLRZ V. LL, 4256
7 HFiORE T NMR 12 & D HRE SN2 8 37 BEEK
1372572 D3METH N D, D EIIED FAR B TLOREE <
CHELTWAI LTk 5,29 LAHUKIT, BHEN NMR
i XEEOBEIRED b D L IFRY - eARITEAL
LTwaZEefbesd, BL2LTERRILE) ZOR

* 1 HAKSFAE, Vol 38, No.1(1996) 6684-88 (HA4E
Sae &) EREEFED)
* 2 AKIRAEWLEN

%2

N

25557

AR T, BHiO NMREEZBWH LW v 37K
BESETFZRE Y D L5 e b kRt LRER, FiED
Bap 25 S % XHREE L ORI B W THMT 5, &
72, WY 55 L WHES RIS & o FEEHsE
PRI T 2, 75 LTEM®IC, NMR EOEH & X
FEOEFEEWICENE D L wWEOERFEEGZ
2T AT,

2. BHENMREICL B 7 oo EBEREE

B NMREIC L B8 v BREEDPERLTOF
JETHED LN DL,
1) BEFIFEAWCENDS » /7 En BC/PN I
NMEERREICRET 5,
2) & 6N T~ IERD SR
135,
3) 27 MIVEFEN L, ZEEAFRS L OMWE DR
TSR E 152,
4) ‘BoNEREWHLIREEFEICLINES,
CHLHiz, NMREZETIRMESLOBRELEL L
v, 2D I NMREBEGBERRDWATHDLLER D,
FHEICRWTAX LR BTy 7L, 1) EHdEZH
D BC/IN T _NWAKZEDLZ L TH D RIRDS V37 B
PRORT 2 B4R FIZH, 2C, “N, YO 4fEHTH
295, 209 B 2C L0 13 NMR 2/R3 3 N i3 NMR
BRT D OOBESE G, R, ToH T NMREHIC
B B0 H T TH B OB R 2 BT
LoD FED, BRI, A b\w» 12C, “N 2 BRI »
5 1BC, BN IcE X2 5, BlH BC/PN 7 XNVEKE
2Ly bIFTHE, EEKATETENRL (HD
W ZERR IR L 72) BIfRICH B TH, °C, N o NMR
[ER AR AR LBEWZEZTDAD . 2)

255 NMR 227 L

DRF oy 7B ERTNMR 27 P L, Z DR

XNAWEER 7 ) IERT I L THELND THEA
v—27 %, 34hic tH, B3C, "N o NMR Bz & -
72 3RTEZEM EICBRAT 2N TH S, ZHOMEE—7
118 VI BHFNOETHT S/ BFREIC W TR
AN, BrOBEICDIL BRRIREICH 5 O
GEIREERSSR) #5252 itk b, JofBHE, 3)
2B HERAIEERS LR FRIEEERE W) J LI
RN, FOF S BEOBERFHT 5 LTOWH
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NMR 2 % ¥ 237

EHREEEE LTH-5NE, BERTEIZE, 2XR0A
1) 2= b 1) 27 2 (Embedding) %%, A1 % B BB Ekx
AMEED, 2ol —Fy F-T==) y E 2 Wk
EINTWwbB, WTFhoKFiED, mfica—A1r 3 =<
2R S TICeEl Y —F L L THEMSRG R T
MEREEEREET A2 HE LT3, WERINS
DFEOHRAF R TH D, TITEEIrLELI L
13, NMR it Bk & 9 ik BEEER R OFE A E 4731 T
TEFEEZET 28I, BEICIES 37 BRI
WIRGEL: ‘o XLV FEET I ETHHY (Hlw»
“AREORARELRY HHK %2 /E> TR IS, X
RQBADELZ L ERL), ZORMEIL, &) EMEYX
FREEEERZ LY KRBICEL LW L TLYRRTE L
Vo DB, NMR ETCIEHROBEE 2T L THEY
DIEE BT 2 2 L —HITH 5,

3. RO BEBERTEICEHTENMR ZOMEX

2 I BOREE R EIZ BV TIHRD 'H-NMR % (1
RKICIEK) o 2 RMED—DIL, RETELF X7
BOREI»WHTRITEECREINTWEZETH
272, F1UE, “NMR{E5OEE S 112 e 128
WO L D RE->TWE L) BRICERT 5,
1 2 1I3600MHz DEBIZ B F A WI25a, v 7K
RN T 5 'H-NMR E52BlbILsDILEE6,000Hz
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Fig. 2 Calibration lines for proton concentration

" in H2O and D:O mixtures. Three lines

were measured for the same standard
samples in different years

Table 1 Reproducibility of the H-D exchange
and 'H NMR method for the determina-

tion of surface hydroxyl groups on silica

gel*
[mmole/g]

Sample Run 1 Run 2 Run 3 Average
No.1 1.79 1.97 1.88
No.2 1.77 1.90 1.84
No. 3 1.84 1.79 1.82
No. 4 1.84
No.5 2.01
No. 6 2.05

*Silica was dried iz vacuo at 573K for 20 hours.

311 >AFNREKBEOEE
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H-D &gz L Y E/RPICEREL27 e b &% NMR T
ER LT, BHABREZ KD, H-D #3105 1L
NTPREITET LI 0 -7, REZEIZB T2 E9
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o TRIBBEERHE Y S/ —NVENBRZ—KTDIENWZ
%,.Table1 i ZDERELT AVWIRBAOBREOBREZ
R, 3 No. 1, No. 2, No. 3 [3RIBEER/ED 55 2 12
FaEL72b D TH B, Run 1, Run 2 OHEIEISHEIZE B A%
B0, B UEERE 2 HOTEEL T 5,88 No. 4,
No.5, No.6 %72 Run 3 DRI 33K 095k, 1E8e
HEOMER, NMR BIZE 2/ " H & 3£ BIiT-723 D
Th b, REOER & NMR BIE TA 5 B2 IR %REE
ThHHIENbRPrD, 156 R EKERLD P E 1.88
mmole/g I34BF M) 7 AREER ORI EAWTR
¥ A1l 1.85 mmole/g X B < —3k L, ZDHENFEERE
HOKBEDEEICFIHTE L Z EPTH -7,

312 NAaA—NHSAELUHBIEHEDREK

BEOEER

ZILEY 5 ZHILFP ORDEF & 7T AKEOEE &
RO T TRES T 572012, Z2HMES S 22 ~FHAF
NYLSH O TREREL, 75 AKEICHE - fokEE
B2k H-D &ffuEz# T NMR TEE L7, KH
QLR A5 ZHEFLICIE DO HYRE L% { e 50T D0 nfX
bhicEX % /—1 CD,0OD % F\vy, CD;OD Hicf - 72
7u by RER LR, 20HA0NMIEEREHTIE HO
REAY /) -NZEPLZLOERAW, RN, a—
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Fig. 3 The numbers of surface hydroxyls on
Vycor glass treated with different hex-
amethyldisilazane (HMDS) concentrations.
L] : results from H-D exchange with DO
and use of H.0/D.O external standards.
O : results from H-D exchange with CDs
OD and use of H.0/CD,0OD external stan-
dards

Table 2 Surface hydroxyls on silica gel pretreat-
ed at different temperatures, determined
by H-D exchange and 'H NMR measure-
ment

Pretreated
temperature 523 598 673 823
(K]

Surface
hydroxyls 3.17 2.32 1.47 1.03
[mmole/g]

WBFr 5 2 CER S NIFRAF OH & & LR E O
BERT. REEDOAXHAF N SHFL TR 72
%é\? b7 AREITIZAIL. OE/nm?® BFEET 5 2 L
TP h. OBFEIIFIRINZ 27 bV CERKEER S
BHIENZZ L i2X ) EFITF LN,

)T T UERE SREBCEECEET 5 BELK
IS ZER DR EREEE S D bbb, BE(LRIE
EBICRE T 572012, EERORERKBENERES B
Z7 72, Table 2 ICHILIBE DR 2 2 Y A4 VK
KERBEOEEER? LOT, HM 22 bhi 823K
THILE L7232 ) A7 NWVACIZIOTRBE D ATEET 2 2
EWGH 12D T, 823K DEF/KBEENEEBME L HWT
D) AR IKEEFE D F AR ENAE SR EE 2 W L,
4.4X10° liters mole * ecm™! A& 5 N7z, T DRI ENLIL

PGEEZ HW5 Z L & EE/LRE 2 FRIMRILA ~= 7
FTERNICRFETES LIk, TV TFUHy
) A REDWNABEEE 151 TRIB LTS Z &350
o7z,

33 RE2OEESN

PROMEE I I HREBRAC L 2 HES B L Er s
BAwoTuwas,, NMR 2 v 5 S, 28, il
E DKM RN LT, RP DD WS bR &
FIRECFE, ERTE LT, HEEFN Y- GE) &
DB FELBET L 2ORFOBERARTDERS
T 24T - 728, FREVEL 2 BijALHE 7 Ui NMR CTHIET 25
&, BRI OKDK E LRI RO KDDL 7 F N DB
RRIHT B728, KDL 7 FNERIRNIC S D4 B
L Tk Z:§ 5 @I homogated decoupling %% Fiv 72,
ZDHETIIZR (¥ 4.8 ppm) DILAED & 7 )V D& A
BEZ OFWOMEERITLDOT, FOREIrHETIK
EL b0 TS DX IRDREREIR L7, &
Uz &Y 0~4.5ppm KX 6.5 ppm & WIREGED S 70
PBRUTE 2, £72, RERO pH B v 7T b icE%
BTV FNERIET 572OFTOEFRTDT I 5
N7 O pHARTFEDRIE 3 1L72% IR &S a v 7 F
WABMAZZEROEEEZ—EICL, ¥IHANLT T D
HEWME DSS DAF LT 0 b o OEEHS 1 mM L45 k
JIELTCEROREE LTHHW, RARTIZS
ppm~4 ppm IZEED L TSNS EL N A>T 7Ta—F
Ze W % R LEERRASE 5127 & 2 W 2 DR IR % 46 <
DHHETH 2 &7, T<ENY 7 FAOBTIIRESE
DIREEVEH L B EDERT, 2HROBETHE DRSS
TERTDIHE, BRIV L -2 E30iEE B
WICHERTH - 72, Table 3 12 ¥ — 7 5 & R U5
6RO IERMED B &R T, TR+ 5 %LU
AT—EL, E—VEHIOREZHNLI X TES

Table 3 Comparison of relative peak height with
relative integrated intensity for 'H NMR of
urine components

Components Relative Relative integrated  Concentration in
(chemical shift, ppm) peak height intensity urine (mM)
DSS
1.0 1.0
(0)
alanine
1. . .
(1.46, 1.48; CH3) > 1.6 0.63
citric acid
(2.50, 2.67; CH,) 7.0 7.2 4.3
creatine
(3.03: CH,) 38 41 16.1
creatinine 45 45 183
(3.04; CHy) 7 ?
TMAO*
(8.27: 3CH,) 93 90 12.4

*TMAQ: trimethylamine oxide
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2RO FTEFNBIER L2,

F o —RFORETRE T ABRERIEIE, XD L)
LHDTHD,

T. M. Linjewile & {3, ¥ » —R+FRE DB ST
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Re =(¢+28)/{n(1+&)+U—¢¥—8)} (2)

v="(a/B)/{(a/B)+1} (3)
&=ks{1/2(a/p) +1}/k A{(a/p) +1} (4)
n—= (kcdp2/4Deff) 1z ( 5 )

Z 2T, Derr (IEENOEIILEIRE, d, ITRFRE, ks
ERIE (A) ORISEEER, ks ZRIS (B) ORIpE
BEE, ke 3B (C) DRWEEEEHTH 5,

CO/CO; )WL R DBEHNCHAH L2 B ERITRD &
S LDTH 5,
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Fig. 2 Comparison of CO/CO. mole ratios from IEA-model with those from Eq. (2).
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Fig. 3 Effects of bed temperature on combustion efficiency and coal feed
rate from the simulation based on Eq. (2).
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Table 1. Operating results from S50MW-AFBC
boiler, EPDC, Wakamatsu, Japan and
those simulation resulits.

Operating conditions of 50MW-AFBC boiler ;
Bed temerature 833°C, Gas velocity 1.5m/s,
Number of tubes 200, Ca/S mole ratio 3.0

Operating Simulation results
results IEA-model This model
Feed energy, MW 77.3 77.2
Vaperization, MW 40.7 40.2
Air ratio, - 1.1 1.2 1.2
Coal feed rate, kg/h 13,260 9,738 9,730
Lime feed rate, kg/h 1,950 650 650
NOy, ppm ' 170 815 851
SO,, ppm 70~110 103 103
4. 2 & 8

R OFENRIEO I EFNVIZHEWT CO/CO, £
PHETAH LY 7EFNVE, B tHEEN O
EICHEDTWTER L, 2OV T7TETNVE IEA 7V
ALY 7NV —F L TCSPLIT 2B L, feknzh &
kst L T L w72 7V OFHE 217 - 72

FORER, L ER L2 7 —F »TCSPLIT. S,
IWBERERTE, SOV T7TL—Fr2flsdr s
Y2k, vialv—3 3 ro@BtombErEEIn
5z ENR T2,

(e &)

AWZE R D B 12472 ), AL X — - FEREBINE
AR (NEDO) ORIERBO L 20 L EELR
Bty [EA-AFBC ## ETFL2FHEADS T ONT
gREIHhERZITE L2, SRRLTREHOR
»#ELET, 72, NEDO - FiBIREASEHANE R &
Bon A vnN—DhErPbEEXIHEEZTE LI
EomBoEEELET, 2512, KRBITKREDERE
EHIE, kR RkFOFEERS L CEREERATE AT
ZERRNEAARE DR L ) B E TNV OV T ORI,
BELITH, CHERZITE LA, S IRELTES
BHOBERLET.

Nomenclature.

Cu,0b =concentration of water in the bulk phase,
kmol/m?

Co,» =concentration of oxygen in the bulk phase,
kmol/m?

Dery  =effective diffusivity in the boundary layerof
the particle, m?/s

do =diameter of the particle, m

ka =rate constant for the reaction (A), m/s

kg =rate constant for the reaction (B), m/s

ke =rate constant for the reaction (B), 1/s

R¢ =CO0/CO, product ratio from combustion of
char,

Tg =temperature of the fluidized bed, K
=temperature of the particle, K

L

=stoichiometric coefficient in the reaction (A),
=gtoichiometric coefficient in the reaction (A),
=dimensionless parameter of eq. (5),
=dimensionless parameter of eq. (3),

fr e R ™ R

=dimensionless parameter of eq. (4),
Literature cited.

1) Preto, F.: Technical report QFBC, TR 87.1,
Queen’s University, Kingston, Canada, 1986

2) Oka, S.: Notes from IEA-AFBC Mathematical
Modelling Meeting, Montreal, Canada, April, 1991

3) IEA-AFBC Mathematical Modelling Meeting :
The IEA-AFBC Model, Version 1.1, Aug., 1990

4) Linjewile, T.M., V.S. Gururajan and P.K.
Agarwal: Chem. Eng. Sci., Vol.50, No. 12, p.
1881 (1995)

5) Tognotti, L., J. P. Longwell and A.F. Sarofim:
Proc. of 23rd Intn. Symp. on Combustion, p. 1207,
1990

Appendices.

1453 1. [EAF#EE TN

FROTEIRBEICOWTOBEETNVIIRELHY,
70T, AFBC-IEA 7L I T WA DT IEA
o AFBC C¥IEHENBBE) ZESICHRESI NLKHET
FOLLFIT BT, 19874EH H 19914 IZBAF - {ER L 72
LOTH b,

BTN LED SRS N2 AFBC-IEA €71 (Vr.
Do7rarssig, A=V Fnrara—g THOHEBIZ
32 L9 12 FORTRAN 77 THENT2 D TH b, =
DT TI Nk, BEFNERTLIA L EL— S ITHIET
37202, EICARTBEMGEAEIEZ M2 THNRFBC) &
ZAF1F 2, BIE%RO T 1 75 413, FORTRAN 77 12 &
BENL—F L EMEANT TN —F I K DRI, &
A6, 00034 & K B BN L D TH 5. £ DREZ Fig.

AR, BA—F DA R 2R L2,

coFursalt, 52 H5NHEBBIEET, £¥IK
BICBITLTANLX— - WEIGL 2L T 2 ARNOMAE
B2 RDLLDTH D, 7075 LDRNDMEIZRD

30 —




(]

HNRFBC ]—[ COMMON )

DATINA

DATINB

PROPER

DENAIR

ST

VISAIR

THERMC

MEANPD

FRAGFC

LLL

—_—

PREDIX

—

—( PROPER ]

UMF ]

C BEDICOU-[[

WRITE

L

([ eMF )—[ DENAIR ]
I

ELUSIZ

¥

R()
[ HEATXC ) HTCIBT )—r{. DENAIR ]
EHTC!TR ) VISAIR ]
HTCBWL } |-( THERMC ]

DRYING J—[ TDERIV J—[ NUSSEL ]

VOLATM

TURNOV

M

VELODP

MIXVAL

MIXFAC

EELE

RIROTEIR B EEE T

___.l

I
[ voLcom J-—{ voLNox ]

[ _coauTt }—( CHARTR )+

—( CSPLIT |

| SHERWO

—( QGENRT J—[ csPLIT ]

| QTRANS ]—[ NUSSEL

L (emeet)

- BEDSIZ ]-[LFINES ]

—( CARLOD J]—{ CRRECT ]

- NITROX

—{_vsPLIT

(_RrecvcL ) TuRNOV

L Cwiaox )

[ uMusE )4 caLciN ]

L (suRe )

( sTARTR J—{ PROPER |

]—(_cspurt ]
)

— FSATUR ]——{REDUCE!]

[ EULERS ] MODEL )=
PRESET |}

—{_IPHASE )

XFACTR |

[ CHERXN T GASGAS |
REDUCE(3)

—( voLaTv J—{ReEDuce)]

—( EscaPe J——{REDUCES)]

L{ LCHARC J—{REDUCE )]

(mooEF ]-]:LGASGAS]

{ REDUCF ]

LFREIEBD] ( PROPER ]
( EULERF )
{WRITER @]
WRITER 5]

Fig. A Structure of the IEA-model.

— 3] —




AL iE TR FE Rk 5715 (1998)

Ik -oTws,

D TEWIZ, FHECLELYHEER, TN/ T A —
Y DT —F EREBRSEEOFIT, EIREM, ARke
FRFv—, RIRALEDT—5 2 AT 5,

@Xkiz, 158, KRELKE, AL X— -  PEIEOT
et % L CRREREOELEZ KD 5,

Q&\WT, FHIBHNZEIFMICHEL, Zo&KLNLIC
DWTEFHHlA ZANTE —-WEIERHET L, 35612,
REB AR OVWTOZAINY— - WEIEZFEL,
BINE DRV FENREERNICIIRT 5 £ THRVELFT
H2ITH, 22T, HEMLIRE, AREGEDS UMW
FRHOSEM & =Y a VIS BT 2808, B,
B2 E SR T 2 BRF L ALFERED 7 F v 7 X & 3
ICEHE L TWw 5,
@REBANEIUWE L 28, FWwT7Y) —FK—FA
DA AR FET 5,

ORBIZ, V32— 3 ORI THA
T 5,

AFBC-IEA €F 0L, 28—V FNar Ea—2 THHE
MWL ERNZ LHTH ), FORTRAN 77 THlE
TWARDTREESD Y, HH, R XRPLPTW
BHRICZ>Twd, 72, HERFOFMT—2OMN
PHREL DT, EE-RBEFLRT W EDREERYVDH 5.
—%, AAT BB T—F 5 £, POREDIRREN,
$/2, eI AR BIAREOVADPAH—T
HY, 77 0rT AEOBMGREBEEITOWTHMEA
B, BIEANTZREDRELHD, SLIHEE - WEOR
AR - T\ b,

{822 . [EABBEBEFNDOEN—F L EHTN—F
71275 ATHNRFBCy 2 BT 5D EN—F v L&Y
TN—F v DEFRE FDORERER LITITR T,

[HNRFBC] : EHIKREICBIT 2 AROTEIEREEE
YIiab—var§RRHaETes
7 b

[COMMON] : E£7w7 3847 N—F o CTHEET

AF— nIBHERETRET L7 74
Vo

[BEDCON] : H#hEoEhiEsk, Bkt B
BIVBEICBI TNy 3 VHHE
LUAAD A R D ¥ DEFEMEET

HY %,
[BEDSIZ] D ENE PR T ORI & PRINE L 2
AHT 5.
[CALCIN] : ZEMtREOFEZECEINT, A
IREDRBEEI A 2R T 5,
[CARLOD] : W#EBMNICBT24LRKRT v —DREST
i & HRHREE 2 /T 5
[CHARTR] : 52 b NRBDOERT v — DB

[CHERXN]

[COALIT]

[CRRECT]
[CSPLIT]

[DATINA]
[DATINB]

[DENAIR]

[DRYING]

[ELUSIZ]

([EMF]
[ENOVER]

[ESCAPE]
[EULERF]

[EULERS]
[EXSAIR]
[FINES]

[FRAGFC]
[FREEBD]

[FSATUR]

[GASGAS]
[HEATXC]

[HTCBWL]
[HTCIBT]

[HTCITR]

— 32 —

TR, ABEEEE, SREUREL, BUNR
Be E OB EFTR T 5,

D ERFMOT RARA S EDIT A —

MR LB R7 2 v 7 2 EFHHET
%)0

D RIS BR T A BALFEN T T v

7 ARFET 5,

L skl (Regula-Falsi) %2 £179 5,
DARF e —DOBIRIC L O TERIND

CO & CO, DENILZFET 5,

AT -2, EREEEANT S,
T VIal—varnldoT—9EA

h¥ 5,

D52 LB B A EROBES

AT 2.

DRTREE SR T R E HIRESTS

K 12T 5 & CORM, SIERREE &
UBLEFAHE % 2K TR EE000K (2T
5% TOMEEFET 5,

DOIRUHE URLF D500 2 BT SR AR

AIHET 5,

D REMLEARE D R R R E T 5,
D H R L NRE CAHERMIT X D KETE

ez AT I ZRET 5,

: SOZ (\.'. NOX @}im%%?{ﬁﬁ—%o
CEEEuleriEicE D 7Y —KR—FiZB

TS EIT )

D EIE BEuler R L D REIBNICBITS

Wa et

DB s AREHEE L EREIIOW

THFEREZAHET 5,

D BLTFOREFEIC & o THERTT 2 kLT

RS EFHT 5,

DB EBIERIC L - TEEZ 5 HRAD

BHLEDBROKES T2 FHT 5,

D7) — = R B AR R 12

DWPIGF L EERE LY T 5,

D Eeny e VI ERIMTERT AT

20T & BFENLA R BEN AL E FHE
T2,

DA IE LT, T RBBRD T

AEADT T P AREET b,

CARBMREE KD B 72 DR PN HY

To

D EESNENRBREERET 5,
D ENE NOEREE DRBURER Z R E T

%o

D REIENOIREE O BEHEBGRE & /T

"y 2.



[IPHASE]
[LCHARC]
[LIMUSE]
[LSTFDR]
[MEANPD]
[MIXFAC]
[MIXVAL]
[MODEF]
[MODEL ]
[NITROX]
[NUSSEL]
[PREDIX]

[PRESEF]

[PRESET]
[PROPER]
[QGENRT]
[QTRANS]
[RECYCL]

[REDUCE]
[REDUCF]

[SHERWO]

[STARTR]
[STOR]

[SURE]

[TDERIV]

D REIBADRIE LY~V

DB LNRER

RO BRI

P XNy a YHESIEMEOM D T A

WEHTARTDT7 T v 7 RA2EtET 3,

DART e —DBRBEIC & BT A

77y 7 A%RET 5,

DOBEEANC & B IRBEEEE & GREIE Nl

MEENST 2 5HT 2,

D RROMEE EFE Ca/S HicEon

T, ARAOHEEZFIETT 5,

D AR, RIKA, REIREHNOKT DT

KT 2 FET 5.

DIRAE M Ik > THRENE Wk 24

Pf%j_ 6 o

CREIBHNOAR ERIRADIRAEM

RS 5.
7Y == KRR 5 v 7 2 &%

y)) ,&%ﬁf—t%t V4 }‘j_%)o
D REBIRBNRORT 7 v 7 2ERD, #

aHERNZ Ry P Y5,

D ARTF e — EDOARH—KIEIZ £ 5 NO

DETLEE 2 FHH T 5,

CTRTFEFOFD EOBDX v M

ZEHET 2,

CARECAIRADEERES L OO 2
EOVIAHERE R EE T 3,

7N =K== FADFEV VBT S
ENTE, EENE, T2 PHE
T 5%,

BT 5N
B, SERE, TAoEPEET S,
BB ER, v

boY—, 2oV E-25ET 5,

D RRT e —RFOBBEIC L 2B FEE

REFHT 2.

DREEL T BRITF S ) OB E)

REHHT .

DRTOMEERE S AU BRF v

— DR ERE T 5,

L REBNOBEREOT R LR ET 5,

7 ) —=R— FRDEACFED R Z

HT 2,
CREIENICBIF AR T =y R

BERET 5,

CRRDE LEROWMRMSE Y b2
5¢§§3%¢®RT§ITE%EU%}¥J@T 5’115

FIHEAT Do

:Em%m;a&xmmmﬁmmLF%

RIET 5,

D AR E ZIREICET 2 ETOR

KT DIRBEDBALEEE #5HE T 2,

[THERMC]
[TURNOV]
[UMF]
[VELODP]
[VISAIR]
[VOLATM]
[VOLATV]

[VOLCOM]
[VOLNOX]

[VSPLIT]

[WRITER]

[XFACTR]

11883 .

ERDBIREE 2FHT 5.
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¥1 TCSPLIT; 7’ "5 4

SUBLOUTINE CSPLIT(SIZ)
C CO2/CO ratio formed duling char combustion.
C Changed by M. Tomita based on T. M. Lingewile et

al.

C Chem. Eng. Sci., 50, (12), 1881(1995).
INCLUDE’common.f’
C Convert from the mole fraction to mole concentra-

tion.

YXA=(1.0/22.414) * (AIR(3)/1.01325E5) * (273.

15/TB)

YO2=0ON*YXA
YH20=H20N % YXA

C Reaction rate constant for C+02=CO+CQ2.
YKA=3.01E5% EXP(—17.966E3/TP)

C Reaction rate constant for C+C02=2CO.
YKB=6.0E7 %« EXP(—29.790E3/TP)

C Primary CO/CO2 product ratio.
YALBT=70.0 * EXP(—3.070E3/TP)

C Effective diffusion coefficient of gas in the bound-

ary film.

YPH1=YH20 % % 0.5
TEF=(TP+298.2)/2.0
YDEFF=9.741E—10% TF % %1.75
YKC=1.3E11* YPH1 % YO2% %0.5
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YKC=YKC % EXP(—15.098E3/TP)

C Thiele modulus.

YTHLM=(YKC * SIZ % * 2.0/(4.0 * YDEFF))
* %05

C Parameters.

C CO/

YPSI=YALBT/(YALBT+1.0)

YZETA=YKB % (0.5 * YALBT+1.0)/(YKA *
(YALBT+1.0))

CO2 product ratio on surface.

IF(YTHLM .GT.1.0) THEN
YPRTS=(1.0+YTHLM - YPSI)+(YTHLM—
1.0)%* YZETA

ELSE

YPRTS=1.0+YTHLM-YPSI
ENDIF ,
YPRTS=(YPSI+2.0% YZETA)/YPRTS

C C02/CO mole ratio.
RC=1.0/YPRTS

C Weight fraction.
PC=RC=*PP(1,1)/PP(1,2)

C CO weight fraction.
FCO=1.0/(1.0+PC)

C CO2 weight frction.
FCO2=1.0—FCO
RETURN
END
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Table 1 Properties of Starch

17.4wt %
82.6wt%

Moisture
Solubles (starch, protein etc.)ca.

100 - .

’ (a)

i i A
0 1.0 2.0 3.0
Concentration of Lactic acid(%)

Conversion(%)

100 *
(b)

Conversion(’)

30 1 1 1 1 1 |
2.0 4.0 6.0 8.0

pH of Solution

Fig. 1 Relation between liquefaction conversion
of potato starch and concentration of
lactic acid (a), or pH of solution (b) Lique-
faction temperature ; 388 K Nominal lique-
faction time ; 30 min
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v 02 Li R
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temparature ; 388K
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00 time 5 30min

h L
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logM

Fig. 2 Molecular weight distribution of potato
starch products liquefied at various con-
centrations of lactic acid
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Fog. 3 Molecular weight distribution of liquefied
potato (a) and potato waste (b) products

PED &z, fEeits L THHERHOAL S
TSR B s EI R I & 3 15 B E DALY AT RE
Th DI WG olze POBARMFICERTET 5 HVEK
T 2 WALBR B 05 F RIS TR SRRk O £ 1L
0 VI TR, BERVFSFRENIIWILE
bIERTE 7

i

ot

1) PR MY LT BAERRE L RILTS, B0
BRI O (H DIET) & & bic, Mk,
2) FBEEEN LR L & L ISR E 5 TR 1
5 TRA~BH L AR 1), BERTESTE

— 36 —



FLER FERE IRl o) I BT 2 FF5E
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TEN G HFERC LB SHl I b,

[ &

AHRORE 2 RILTH 724 R —y 7 2 B RES T
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Nomenclature
M =molecular weight [kg * mol~]
M,,=weight average molecular weight [kg * mol™']
w =weight fraction -]
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Z = AR AEICHW R —DRE D> SBET 235
PRWMLT, ZORBIVAZ OEEZHET L L
2k ->T, RPToAKRNEn, 2RKd72, Z LTEDfEE
TRUANRT MBEBELERETAILICE ST, T
Y ARY MVERE W bRk R KD R ER T KDz,
BEOWERREE LIRELHY, EFzhCldn
BV v INVEBREACWTHEEZTT -7, 314 FL—
FREIOEERREL, Z0%BER S E T, SR %
RS TrLROEEFRAE L, ZOLHITLTH
HNTRIE DB EFEE I3, nn DFL0% & REED 7z,

3. ERERBIUER
3.1 STUARI ML

FTHEOIT, ForGRTHELNERERREL TS
o B4z X P A4 FL— b EkEDMEIZ 52

Intensity
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ARNILAZ A Fr—LtDF= 5 RE

AT PNVEIR L2, FFEHPAT L FL—1+DLD
T, B D LD TH %,200~400cm™" & 3000~ 3800cm ™!
KA LNEE—-713, KRG FOIRBICGERT 22~
MUZHIET 2, SNLDE—=2FAF v 4 FLr—}
HRICIALNTEDY, E—7nBERLIZEALYFRL
LDOTHDLIER b1z, TDIERE, XF A
FL— T 2R 27k0FI3, KICUIkEEICH B L&
HINbd, "M FLr—boERiEE (X288 »5
RGFOFEARIBIIREVT B Z EAEHEINTEY
(Sloan, 1990), 7~ akic k- TH LRI
INEXHET 5,

—7,2900cm YPEICR 5N B E—2 13 A 5 3 FDC-
H iR B E 2 227 PV TH 5, skPiziz
ARG HTAPFEAEBFELE WIS, ZOE—7
PRSI ANE, 2235 FLr—=bTHDEn
JUENTEDL, FIT, ZHOE—72RETHI LI
FoTAZ A FL— RO REFEEZRD 2, £
FNA PV = DAY v HFDART PNDOETZ
FEICHE L7202 4 FOBWRTH 5, THRITR
SN B &5 122913em M £ 2903em L 12 2 DD E—
7 HBRIE 7, SERIREED X & B RIE L2sE R
2916em™ Uz 1 DD E—= 75 BHIZR N A b, X 5’ v
NA RV —=MTIEA S 30 2 BEOIRENKER
LHIUNEEINE, INLBKRyr =Vl i —vrh
TDA Y G FORBPIRELZ KL TW2 2 E2 513,
DEN2HHNS —VOKEINES) 2o, r—YUEE
BT BKRGFETr =D A Y v 5F L OMBIER»R
0, IREMRIBISGEWSAET 2 EEZ N5, EakEE
(R2ZW) »obhrbliiz, " FLr—F0k&H
WZRBRT—DENT =D 3 I 1DEATEEINT Y
50 AR FRBEDELLIZLEINDIEEZ LN
b, E— 7L &2 LEESELND L1
FEINB AT FABREEIZDWTIL, 2903m ! il B —
I8 Logos 92913m™? {380 E— 7 5REE Logis D REW,
e T Laors & Logos & 13, FALFILHE 5y FDOPNE G —,
RKEWT—VIZHEFNT WD AP UHFITABT B L%
ZbMd, TOZEREATZINL FL—rD5=r5
HREIC L > THHA I TS (Sum et al, 1996),
3.2 Br—CEEELLOKE
77/X«7F»@ﬁfi,%$m 72 CHEGLICE
H5¥ oo FRICkElTrEEZLNE, FITELILR
?VVX&7bw%§%Mi¢%:km;of,A4F
V— P DOSKEG FREIRD 5N 53T TH 5,3.11C
BWT, RANETr—VHICEETBX v FraL
THETEDLZ EFbh-72DT, BRICEZNT WD
AZ o FOEFELLERFEY o7, I —v, Ky —
PVHANDRA G 3 FDEER2ZNEFN 6, 6, &7 5 &,
HAERELIT

05/(9L:3 12913/12903 (@)

ERTIENTED, P2 XA VG FPBET IO
BHREETHEEFEZLNLDT, Bo5N D EERLI,
ZDRXT A Fr— bRABHFAX S U 2R A F
NORFITRED L THENG, 22T, ZHHFEREN
EREHDE AT L > TED L) IZBALT 20 % T2,
R LITHHARAREO K/ £ 5 )V ([Chzo/Cenalo)
WA (P, #5MPa), #¥HEE (T,, #274K), #
R (R, #I500rpm), #HEAEREE (x), HAFEL(6/
BRIz, ZOERPLLIAH LI, [CHZO/CC}M]O el
KRE ke FREVIZE 6/0. HhS T ehbhroiz,

K1 AFonAFLv—r—U R 6,/6, DERK

SR
[Ciz0/Ceuislo Py T, R x 05/ 8.
(MPa] [K] [rpm] [min™']
2.4 4.9 273.2 430 0.017 0.90
7.0 5.0 273.6 500 0.068 0.81
7.0 4.9 274.0 450 0.052 0.77
11.4 5.1 273.7 440 0.103 0.74

([Cuzo/Ceuslo * MHHIEAREDIK, /X & EIVI, P, & HIMAIE
J1, To D AIMNREL, R :IBIEE, « ! IR E R

DENDAL T BEIEL, ERENE &L, XS
YARFM =TI AFRIZC wWEEZ LNDL, &
NFETAZ S FL—bhDRNTr —D~DEFELIZ
DNTUE, EREGHICE>TEMTEEEEZ SN TY
I Tens, ARWFRIC LY, EA RS R R
BEIZL S TENT DI EDHBOTHLM TR -T2, &
Do, FEOFHETTERIN XS N, FL
— MDA TR, ERFHICEELTWS L
Z oMb, FRCVIHRESEREEIC L > THARLL
BITEI Db, N Fv—rDhEBFR]LIZA Y %
FOTr—VHANDB) AFNFIBRIEEFELTWEI L
PWRERINTZ, CHDXAHZXARBHTIE, X5
ANV —t DI RBEP S, ZOREIPERES N
TRl EDEREMHEWMET LI LN TELEELLNS,
3.3 KFBo#E

BEUED? 5RD 5N BIT0RIE o, &, T2
GHIZEBZARZ PVBELORKICE ST, T2
N7 PIVEEER SRR R KD 2 IRBE R KD, S
YANRT PR LD, Logis & Loges EDHITH B, #axd
SRED IR L vwe o, WEHEICHWRY ) a v
7 R I THRAR L L 72,
K4lzv)arnser 27 M THRIBL LS <
VEREE 1/ &, BRBIETHE LA 0, £ O
Kzrd. RPOESTHEDFHME, ERITHEMED
o 22EHERT. COXDPSL, AEMDIELDED
HLYNDNDT 2 A7 MVERE LRI E DRETICIZIE
DB S 52 &b b, 2 b DB EIBIEC
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7272 LARRBIREKI3490.7CH B, COREBMEAV S &
itk D, A Py — FRBIORIEE FPEETRET 5
I EHARRIC T o 72,

4.3 ¢ &

FERBTIRT ZAREE LTEHEINTWE AT
4 FL—PizonT, EEINTVETRAREFPIRT
WETLFRO—DOELT, V—H—Fvrakiked
5 L7 R RO BERIFEZ T 2. ZOFEER, ZoOHE
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PEELRZEZS, ERENTZAZ 4 FL—HD
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KL — DRy VEEZANL FL—bRANDA S 55
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5, ™A K=+ hDR Y VHFRE, ¥V NDEE
B & HIERTEE  FEEMTHIE TE S L) 1Tk -T2,
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PR R L, KR0S rakllEr 6, TR
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iEhfE CVD IEIC & 5 SN+ D
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THE BRI

#

BALI Iy 7 RIFHEES T 3 v 7 RO ZHEDFFHE
%1H_ &4 5 A" (Niihara, 1991), #DKREIZRIF A XD
WSS 1058 IRTET 2729, BRE 4 BRFDARKEE
PEETH DL, BABRKFERENIEDIS, ¥ — FK
BT EiC b 5 % SRR e (CVD i) TRIGHT H &
LHERH LD, ZOHEY—FRFITTI 7R
— ¥ =i bk, BEEDTD ANV FY LRI
2, DL HEEFICB VT HIREMLEREIC L > T
+ um U Lo EAZER L, MFICHREMLT 2560
A>7p ¢ 7> (Chiba et al., 1988 and Morooka et al., 1988)
728, ¥ PRI OREREARE W ILUSTRENE R R S5
THEAMBFARDO RS D 5, TNET, RN
R E2HAWIEALT Iy 7 AR TFOARITDOWTIE,
SizN,~TiN & L* Al O,-TiO, R#EAMK T (Kobata et
al., 1990) "R A LN T Wb, £ L b &, fHmkaa
A AR S PR & 7 AR IR FET A2 LTWD
7, FERFNIARD T v,

ABFSETIE, TR SisN. okl T & HELICE L 72K
& 3R L CHERRZERLL, TRENE T AICL, & NH,
DTG & ) EEEARIC AIN 2 &, Si;N, ks
F# AIN THEL 2. Z D RIEIED 72D EFED 77 A 5y
Bk 2 B - 2RBIR R DS 2 FE L, RKIDIRE,
A ARG E 3B L OSSR R E RPN O AIN Hritisr
ich 2 5B r et L7,

1. XBRERESLUTTE

EEREE OB % Fig. 1@)ICRT. N, 2%+ ) T &
T HEREBH 50 AlICL FRREFERT A (NH,) % BXUF
E L 22BN AR BRIOEICEA L TWwa, ¥+l
PHREERTZDFEIIA T —a b —F—T
P L 72, Fig. 1(b)i 3 IR R i 5 B F L DX
PRT. (A)B=BEFHEE T, SMU» H)EIC NHs, N,

% 2 [P T 0, Vol 22, No. 2 (1996) pp4l2-415 (fb
TS L D REF)

#* 2 FRFRERBEAMELE

* 3 RFEZ RN F—HPEETHE

* 4 JbiEERE

AL - BEE

IE St | Pl 3]

Hkr

AlCl; 245 L7z, BARIIIMAD 5EIC60mm, 20mm, 10
m& L7z N, G HADE LI k77 b a—T72%KEL,
WEE T ERRZ, RIS TTIEREERSE, HSER
CEELAT Z DMGER & KpERE XA Lz, FZ7 7k
F 2 — 7 TEHICEBEERIRATE 2 &) ICHEZ &R,
N, 12 & - T NH; »NEHNEBERAT 202808 L7z,
(B) 1ZPIE#510mm, BRAIRES40m " EEREE & L, NWEE
5 AlCL, %2, BRIRED 5 NH, 248 L2, RESRIC
NH; A LI W X9 ITHERE 1 ond Si N, &R 2 7
72, (C) 12 (B) o WEIBDGEHR E FAVW 2 Wwib Y 12
PR 1w / )% 5 ARBREL 72,

L7z SizN, ChNEFHEE £ > b8 HM-5MF) i3,
P — KR F R0, Topm, FERIIARATH - 72, T OHL
T RERIRENAE O G B 1< & 8RS L KRB IS & B
EEIE S UOEEIRIBRGICEAEHE LY ICE D&l L,
106~150um, 3 & U212~ 250um o> ~FiEE k1 FEAE B
DEEMR T FBL L7z, 2 OBRED HENTERE 138,738 X
102kg/m* ¢, BET 3R HEFE132.809 X 104m2/ kg TdH - 72,

FTRIOEHICEEEMRE TR LT N, TiREHLIELh7 5
BEIPTHE L2, BREBEEICELR LA TERETR
2UHE L TR 2 Bt S &/, AplRo AlCL 13433~493
K OB TR S, N, IR L TRIbE~ e L
72, AICl; DFRFEEIZL.37X107°~1.20X 10°mol/s D
HC—ZfHICRE L7, 272 Ny, NH; 3ZEEBTENEN
7.50%X1077"~1.12X10"°m*/s, 5.00X107"~8.33X107°
/s DFIF TR THE LT,

stk DA T XRD(Cu-Kea, FEE3SKV, F &
20mA) I & - THESHT L, #kix SEM (JEOL #,
JSM- T330A) TH £ L 72, % 72 AIN 4 1 I3 EPMA
(JEOL %!, JXA-8900M) Iz & » CHEERKE D Al 744
kD2,

2. REBBRBLUER

Fig. 1(b) »K)ings (A) T, WEE & BRI TR
2R L CHIE ZREMLIRED S & L7208, ISR Y
£ B o T AlCL H BARED 28R TR KA
KE Lo T2, SHUIAER L7z AIN 2S5 EdICHT T L7z
feheHFEZ LN, FZ7 FF2—7TFHD N, i3 NHs &
AlCL, DHEFHRAZFEICEHIE L TwinwI Eh3mh-
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1. NH3 cylinder 2. N7 cylinder

3. Mass flow controller 4. AICI3 evaporator
5. Thermocouple 6. AICI3 granules
7. Distributor 8. Electric furnace
9. Reactor 10. Ribbon heater
1

1. Particle collector

(a)

agglomerate

draft tube
\/‘ ° ;gilomeratc
o ; :
v 4 v packgéjed m’

N!{; }l/ﬁlf N'H3 NH3 AICH NH3  NH3 gicp, NH3
N2~ alc
(A) (B) ©)
(b)

Fig.1 (a) Schematic drawing of experimental
set-up. (b) Fluidized bed-CVD reactors.

720 % 2 TRIBE (B) 12 B v THEE D212 Si;N,
A E FIRT 5 2 L2 X D 5 EER~D AIN DATHIEH
SIREERGIE T & 72, U Lk~ AIN 20T H L CH%E
TEEEDDH 72, (C) TIFRIF ) RERHE{ET, XL 4%
EDWES AIN 2 L CHIZET 235405 - 72, — ik
i, A RISERB D A EAR IS L TR 20T
T&EL72HKIR, KBE CEBMERERZ T2V, KK
TR EDSEFHE» SEEINAT TR 5 L 5 I0BRE
TOERENFDHDLEEZLNDL, 2D rEiRe/) 2
WD AIN OFF SRR RS oA s L TR
SRR DRI ZERIELZBET 200 TH ), oIk
FEIESBNEELKRTEETH 5,

BEEEATH L2 AIN 3ERETH -0 T, SRR
#1673K T 3 B hnshJis | 7> #4212 FLAR CfiERE LC XRD
THMI LIz 25, ¥— FRFTH 5 SN, OEIFEIC
B LS ns, AIN o EFHEDER L, K2 SEM ¢

(a

D

(c)

)
-=
X

ERRORE:

[ S

50 um

Fig. 2 Effect of temperature on AIN distribution in
SisN4 agglomerate with reactor type B: (a)
T=965K, V=4.9X10 2 m/s, V,=4.8X
10° m/s (b) T=1033K, V:=3.6 X107 m/s,
Va=5.0X10"°* m/s (c) T=M35K, V.=
5.7X1072 m/s, V4=5.6X10"° m/s and (d)
T=1272K, V:=4,0X10"%2 m/s, V,=2.5X
102 m/s

BEELL A, DB CEHERDERICKE @
RNl -72, F72 BET HEEIZ2.969 X 104m/
kgTH D, RIGFIDMHEELERTRELREZLIZIEZ LNY
Vo & 512 EPMA 2 & ZBEE KB iR E 2 & W8 Al
mﬁ&ﬁﬁbéﬁL&@:&#QMNﬁv—Fﬁ%L

T L Twa ez shs,

EPMA ORZERERD &, HAERMED AIN O 2SI~
5.2 28R RET L2, Fig. 2 I LU, BEIEL 42
(20T AIN I ZEEEIEEAZ AT 2 Emb'H 5,
CHUIRIBIEED FH2 X » TRISEE AL, B
AR DEEEREANDIED IR 57009 BICK
IEPEITLTLE ) 2D THLEELLNL, LL,
Fig. 2(a), Fig. 2(b){ 3SR DS Z 2N 965K & 1033K T
H B, WEAHERES CEATRAHICRELE VIR
S\,

éﬂ;ﬁx%ﬁﬁ%ﬁméﬁ&aFuawmiam@

GLE T AIN ATH AR 1312138 — T & 5 7%, Fig. 3(b)o
&7L%ﬁﬁfiﬁ%%@%%«§<ﬁ&T%@ﬁﬁ%
bl bhrot, LELIITIHEERRNEL LT
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(a) (b)

I

Fig. 3 Effect of gas velocity on AIN distribution in
SisNs agglomerate at 1040 K with reactor
type C: (a) R=53~75um, Vc=1.02 m/s,
Va=147X%X10"2 m/s and (b) R=106~150
um, Vc=3.75 m/s, V,=198X10"2 m/s

10

50 um

— I DOHEEICE Y F o TWARD, TN TATREDH
DB THLEMETEDBICIE->Tn, ZORIT
LT LA METEET 5,

]

Si;N, D% 7 3 7 v ki % B CEERFITERLL,
B R b % FWT AICL, & NH, LOSHLERE
2k ) Z DEEARN AIN 2T 72, £ORR, Kb
B & AR Bl K RRET B &, BEERANE

IR0 & ) B—LegiiR o, Y7 I7ary
— N F R BT LI L MRRICE DI 2 RH L7,

Nomenclature
T =reaction temperature (K]
R =agglomeration diameter [um]
Ve =superficial gas velocity in center part of reactor
(m/s]
Va1 =superficial gas velocity in annular part of reac-
tor [m/s]
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JEILTRE A HCFC22-HCFC142b D
R~ O E

(F—v—F D BEREE, ReEE KRESERRTEE, @ TFRNERSE, HCFC7ry, b= hKRr7)

fRH BEE, WA

1. ##

FKENBEZH L E— bRy 7 oshFEL2mLEIE5
FEO—2 L L TEEESEEROYENEE»H 5, B
5, B ROEAEEITIEARDHMBIC L » TE DA,
Tm DELT 272078 F - BHREO BRI BT 2 WA
MM OREZES, H—EEREHW A5G TIS
S TEDZDOTIRBENSEMT 2, T2, BAEARDR
PREAZIELZLICL > TEFEMICALETE— K
CTDMBRBENZBIENTES, LPL, 20K
B FEMICIITEETH 278, REBE ToOIERTHRS
WARICBET 27— 2 2RO TLL VDT, E—FRT
HALINDY I ab—3 a2k BEHOPEETH - 72,
2T, KRRREZEFE L T2 b— bR T OBELEE
k& LT HCF Rpo 7o ViRAEARTh 2 HCF22+
HCF142b %28 E L, 2O T —5 23Rl L 72,
72, RERIC & 2 KBMEDFHE 217 - 72,

2. RREECERREE

2-1 BE[KREHIEEE
2:1+1 JBEER
[URTEEORIE SR E LT, Pty S 2 EM
ErHv, EHAVEEZRLIEIFICL->TEIVA
WOBRBE OB EBEL, Fa—haliEz 525
ZHRA L, B, [EEEMNICED? L2V
MORADERE 2 EAT L, ZOLNVOAEY 2O -
<Y KPR 7 THEMET 2. ENP LR T 2I2oN0T,
Z DRITEREE, 0, FRMICREFIZER, fLEER
SRR, B, BEICE—Hoksxs, 20
PR — DR 5 MR & B 5 2IRETHEDE L,
ZFDRDP-V-T e LN X L DFEREHRIET 52
EWTEBY,
2.1+2 BEEE
EEOMEZ Fig. 1 ITRTAEBIIRERL 57 53
BlA 2 IRATHEEE, T 2B B HT L, (EIRAE X
Z DWMERERES (F / —87 v 527 )VBERER FG

1 FEX AL X —HPETAEY
* 2 BRIRERSTMELTD
* 3 CJLYEE TR ATHISEAT GUiR)

H*, BKA

ST, ) BRE

2DRP #)), /KEBIZ L 2MET A », FEeLNDKEL
NN DFAR ) EE (ERET TERRNERGEE

VC820L), EHEIEL (Sutf Ly RHEKEENL
-, 2900A EY) B ONEERIE S (£ T35 D641%8 1/
00— RF—BEN—H) 675,

WESEGSFERFME=—NEB L — FTHD E & bIT,
RIMICEBZEALSE EEREEEZREL, —FREIE
=72,

1) P

gt v Fig. 1D & 3 12300mm, AIEE2.6mm, FHE9mm
THb, LADRIFADFREERDOEIVNLVICE
WTRREL L TERECREL L, vV EaRENX
YTV =23 v OREEIZLEXI0T*MTH 72, 2Dtk
JVAITTER2. 3T TR 1 H 2 At wSEETICERT
72 R —FVIROBABIZ L »TInE LT3, LW
etz B L, FERE~DEEEZX -2, (BRETTE
NWANDHBEDRATARBEATL720ONDHTAEE LT,
LD TEICHIMD A S A2 by b EHAL, 2
AT RAEEERDOMEXLY . 6Mpa LI ETH - 72,

Tl e VB O IEEAE T H 5 KRDO LV ~VIE, i
HEUN FERGEICHANE T LV EA A S 2 L CEBHE £
NV ERFABREICHER L, Y INMTERRE (=28
THIE L7z R SFHARY) OFBRMEIT+2.5um TH-72,

(2) ]Eﬂ[ﬁl?‘g{

HME L7 ER RO 3R (3223, 15K ~353. 15K T
H B, FHEIE60cm (W) X 30em (D) X 65em (H) TH %, 8
RO ARICITEIRFH S ) 2 v lE Hwiz, BEREIC
13, ZAH200V, 1.5kw O FHEPAREHERED B A » HAR,
200V, 2kw Db —F —Z AL b —5 —DEHITE
WEEEZ ML THRE L, EEHEEZEOR, Bhi
WOWE20cm, BATE 30D X ICPFEEL@ZEE, 2
DOWANCHIEEG, WHa I, E—F 2R T72, &
B, LOVRESSEHIBE - BURSRETS oMzt %
TR Y, A HKEBIRICERR D 2 RO K ER
FERIE, T, SMNELSEEBEAOEE L ESE
MTEDL LI T, EEMORE L EWIC15 X 48cmD iR
DB T ABEPRY) T2, 0B, ZEBEHS XEMR
TEIC U AT NVEERTTREL, BECBTIYS
A NBEADFROFEAE 2 HHI L 72,
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1. Sample gas bomb
2.  Mercury manometer
3, Vacuum pump

i, Toepler pump
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Figure 1 Schematic diagram of the high pressure vapor-liquid equilibrium measurement system
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Table 1 Results of Equilibrium Vapor Pressure of

HCFC22
Pressure [Mpa]

measured vapor ~ measured vapor
TIK] pressure of pressure of Benran® Ieitgllacﬁ))ta

boiling point dew point ’
313.15 1.5337 1.5340 1.5341
303.15 1.1920 1.1920
293.15 0.91036 0.90858 0.91009  0.9099
283.15 0.68140 0.68091  0.6789
278.15 0.58434 0.58401
273.15 0.49822 0.49781 0.49792  0.4979
263.156 0.35476 0.35467 0.35473  0.3550
253.15 0.24513 0.24530

Table 2 Results of equilibrium vapor pressure of
HCHC 142b

Pressure [Mpa]
T[X] |measured vapor Riedel® ‘Watanabe Kuboﬁta
pressure et al.” et al.®

313.15 0.52263 0.52241 0.5259
303.15 0.39291 0.3935 0.3928

293.15 0.28875 0.2894 0.28906 0.2929
283.15 0.20762 0.2075 0.20756 0.2099
273.15 0.14500 0.1450 0.14498 0.1459
263.15 0.098125 0.0981 0.09812 0.0979
253.16 0.06432 0.0640

3.1-2 HCFCl142b O REHAEHER
BiTE & AR 0EERIC BT 2 AIEKR % Table 2 (278

L, iR 720 57, Riedel®, ARHE L9 DT —7F
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DEIHIZE R L Rk E2® & +1.96kpa LINT—E L7z,
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Table 3 Measured Vapor-Liquid Equilibria Data

for

Non-azeotropic Mixture of
HCFC22 + HCFC142b

Mol fraction

Vapor pressure

Vapor pressure

of HCFC22 of boiling point of dew point
[—] [Mpa] [Mpa]
T =313.15K
0.000 0.52263 0.52263
0.0372 0.55343 0.53482
0.2717 0.76389 0.63726
0.2867 0.64449
0.3278 0.81053 0.66671
0.5080 0.98164 0.78531
0.7053 1.1922 0.97899
0.8231 1.3235 1.1469
0.890 1.4019 1.2750
1.000 1.5338 1.5338
T =303.15K
0.000 0.39291 0.39291
0.0372 0.41742 0.40154
0.2717 0.58104 0.47930
0.2867 0.48524
0.3278 0.62263 0.50205
0.5080 0.75920 0.59272
0.7053 0.92536 0.74347
0.8231 1.0332 0.87542
0.890 1.1921 0.97303
1.000 1.1921 1.1921
T =293.15K
0.000 0.28876 0.28876
0.0372 0.30876 0.29552
0.2717 0.43665 0.35306
0.2867 0.36089
0.3278 0.46983 0.36984
0.5080 0.57557 0.43786
0.7053 0.70550 0.55301
0.8231 0.78422 0.65560
0.890 0.83204 0.73292
1.000 0.91036 0.91036
T =283.15K
0.000 0.20763 0.27076
0.0372 0.22257 0.21247
0.2717 0.32076 0.25392
0.2867 0.25726
0.3278 0.34645 0.26697
0.5080 0.42754 0.31358
0.7053 0.52657 0.40207
0.8231 0.58635 0.47864
0.890 0.62219 0.53949
1.000 0.68141 0.68141
T =273.15K
0.000 0.14500 0.14500
0.0372 0.15608 0.14788
0.2717 0.22996 0.17772
0.2867 0.18009
0.3278 0.24924 0.18733
0.5080 0.30987 0.22051
0.7053 0.38178 0.28517
0.8231 0.42803 0.34305
0.890 0.45438 0.38776
1.000 0.49814 0.49814

Mol fraction Vapor pressure Vapor pressure
of HCFC22 of boiling point of dew point
[—] [Mpa] [Mpa]
T =263.15K
0.000 0.09800 0.09812
0.0372 0.10664 0.10040
0.2717 0.16047 0.12071
0.2867 0.12239
0.3278 0.17456 0.12773
0.5080 0.21869 0.15146
0.7053 0.27232 0.19636
0.8231 0.30421 0.23790
0.890 0.32361 0.27141
1.000 0.35478 0.35478
T =253.15K
0.000 0.06432 0.06432
0.0372 0.07047 0.06573
0.2717 0.10842 0.07862
0.2867 0.07993
0.3278 0.11846 0.08180
0.5080 0.14941 0.10036
0.7053 0.18721 0.13075
0.8231 0.20978 0.15997
0.890 0.22343 0.18497
1.000 0.24531 0.24531

k=0, iFjD & &, ki =k THb,
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Table 4 Characteristic values and parameters of
HCFC22 and HCFC142b used in SRK

15690 T T T T T T T T
13729 - HCFC22-HCFC142b .
11768
= 09807
Q
=
[ 0.7845 08526
3
7]
7]
4
a 0.5884
-10.7845
0.3923 4=
0.6865
0.6865
0.5884
0.5884
0.4903
0.4903
0.3923
©
g 0.3923
; 0.2942 4
3
@
@ 0.2942
(-9
0.1961

02 0.4 0.6
Mole fraction of HCFC22

Figure 8(a) Comparison of vapor-liquid equilibria
between experimental data,literature

ones and calculated ones

equation.
HCFC22 HCFC142b
Tc [K] 369.30 410.29
Pc [Mpa] 4.987 4.041
® [—] 0.2206 0.2294
m [—] 0.8202 0.8433
m*
a [N o7 0.80860 1.2319
m? -
b [=] 5.3309E-05 7.3106E-05
mol

Table 5 Binary interaction parameters

Temp.[K] kij A X AY
313.15 —0.013 0.005 0.005
293.15 —0.011 0.004 0.004
283.15 —0.011 0.003 0.002
273.15 —0.010 0.003 0.003
263.15 —0.009 0.002 0.003
253.15 —0.011 0.006 0.008

AX:_%Ixcal—xexpl/n, AY=.§1|ycal—yexp|/n
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