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1 1 2 0 — 1 5 0 °c<o#j# 3 9 ##y& ) -ctt^ ^ k - ^ ^

y^z)\ :%r<7)#$S#Ly^, #,

7V^$— —fo.6.,
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15

0 1 2 3 4
AP Catm)
Pressure

Gas Permeability through porous Vycor Glass
El 1

Permeability
barrier thickness

2.95mm 1.45mm
He (4) 12.0 32.0
N2(28) 60 15.0
02 (32) 4.7 13.5
Ar (40) 3.7 —

(10? kmol/atm sec) 

at AP:1atm
# 1
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O Experimental values 

□ Literature values 

—Calculated line by Antoine Eq,

Temperature (°C)

El 2
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3 %^TT& 0 K5^J5%#<0##M#?)#&X#7'c t ^ K %f]6^#A^A[^C h A^^flAio 

$ A:AJ5%L y 7

f- %% so, (D%fky

D 4 somK

1. 5 %T$) 0 80s ^ 2: fiA:o

l%_Lf) C h ^ L tiMt#, % c ^ A^#$ fi, A^-o c €>

J%50J%;5MA:8 5 0 C h A^6. ^^<0%

%-x v 9 y^mnma900 ^ ux.^o

3 *{k*m##Kfs<oKsw%±hr&;5&t u

t, &;%Koi't-f€»##

%%:%ELA:At

(DT %#MA^%o ^ #fkzk# (0A^@S^7 K %:%,/:26C t A^6»A^

K Aco A:o CCDCh (10# A ^ c 80g, HI, Hg8 ^ Ait 7 f 7 ^

5 TP L t ^ %o i%t^K fdtf % -/'< 3 - ;i/ 7 ^ (0^#^#gA^I% ^ c h

A^6. MMK:b^%j%M'mK^l'tT^)'%f7c)A:o 6 0 0 °C, ^6

K 8 0 0 °C 3 B A: m?L^@^K^ikA^Ac < A^Ac 9 #%#:&

^ChA^$fiA:o LA^L, 9 0 0 °Cj^_Lt:(lA^Ac0 1R#A^#t^0 8 0 0 °CA^g^# 

^6fl%o #?LW- y ^

#Kc^t ^#%#g%rg^-(A: h c 6, #?L# 2 0 0 A 4 5 A A 7 K

it#Lt^###-C3 0%, a3m^T10 0#0#;jnA^m26ibfiA:o LA'L, -<-%(0^7

^<D#, m?L#0.5

— 2 P<OA-dfy#Koi't L A: A^ < ibfiAc A'c A:,, C fiP, <D C ^

A^6, % 2 0 0 A t d^g(Do Z -k 7 ; 7 ^
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SrW^L^o

v^o T^^t80s^%em<D'B#B&cyL^^^^yx)%rm7cL, #7C^tt^fSe^(0W#g

&4 0 — 5 0%J^T-C(i:a^i o 0%j^TK(&T

T%o ^±(D^m^P?J:Oi%e#g(OM@oR^^^#h%:6 5o 3^C(0#m^:f5KA^%

so* t a ?H 9ik7km^%r ^ 3o

2CHg0H + 80s + Is ------------ > H2 S 04 + 2 OH,I (1)

h2so*------ =------- *h2 0 + S02 +1/2 02 (2)

2 CHaI + 2 H2 0 -------—» 2 00 + 5H, + I, (3)

2 CO + 4 H2----------- -► 2 OH,OH (4)

6. 4- # (D g% @

So

. + ^9^^4'9^KML'T:(t, m#^2: a 9#

T%^[p] ^ L l / 9 y - ^ 9{b7k^%:^#T6 ib

%o ^ S 7 ; v 9 ^#(0gg^ &##"%:& &o
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l. # % ^ B

( 7 ^ ?)^:S1kffl9b )

2 m % B #

f-/>%#f)zk##ia&#?)M5S%rfT5o

3. #%#t@(Dp4#

(1)

(2) 3

So

4. % ^ (O # i@

Bg^4 9%& yp-k

^ IX < ^ 7 - ^ T/k ofFJSK, 4 p y b y 7 x H %#&:#% L

Bg%50%& yp-k^7;^7-^(Dg6:&,

3 A:,

6 ^ tK, 7^2:

yp-k^#j^m#EPg^gy-%rfro^o

Bg% 5 1 7" P -t 7, 7 ; ^7-fKO#, ^7-77 7%#gf 7 7. T A, 7" P -k 7»

7 P-y<7 7'yA(D g##|EMbK z %&&3i5&?ir S h t K, ^-@y
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c (Df"f ^ <D7 ^ k: V % -f #?#&

0%

## L^o

5.1 7/1' Vj?gim.!£i7\ CJ13R S'J

r/m 3^f5-o^ %o

m2&fS Mg(I03)z->Mg0 + l2 + 2.5 0z 

Mgl2+H2Q->MgO + 2HI

(1)

$%KZ %t2:KL-C, -%^^-emfrf

K- 8.538 X 10"exp (-53.21 XIOKRT)

m3Ml5(U Mgl2-6H20-»Mg(0H)I-H20+HI+4H20

K= 3.555 x 1 0"exp ( - 25.01 x l 0%RT )

(ii) 2 Mg (OH) I - H20 -» Mg2 (OH)31 + HI + H20

K - 1.598 X 1 0"exp ( - 41.13 x 1 0%RT)

(iii) Mg2(OH)3I -> 2MgO +HI i H20

K - 1.093 x 1 0'"exp( - 37.02 X 1 0XRT) 

CC-C K ( 1/min. )

T & & ( °K )

R # ^ $E #% ( 1.9 87 kc a 1/kg -mol -°K)

(2) ##y 7 V h <0#%%:%^

^#7"7XhOmm6L-C, zk#%^miNrnyHr^#@L,
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to ^L-c, giiK^Lt!R3:^m^%6K, m3Rf5me^#%

(3) v'aX

/ e ; ZLIX—^IJ^ Bt#:

# * -k

%a-f tt,

{# 1 &f5(0 3 ^ #i@#IJ#

#5 4 ( 3

7k#, 3^#, arHkzk#,

#-C$) 0 , C.^lP)<DA^$ %K##f %{&##:& %o
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Hz 1.12Nmyhr(50)Oz 0.56Nm^hr(25)

12 2.54 kg/ hr(10),
O2 0.56Nm^ hr(25) 
I2 0.224 Nm?/ hr(10)

2

MgO 0.40kg/hr(10)

MgdOs)2 3.74kg.-/hr(10)

13.91 kg/hr ( 50) 
106.60 kg/hr(420) 

13.91 kg/hr (773)

HI 224NmKhr(100) 
I2 1.1 2Nm?/hr ( 50) 
Hz0 5.6 Nm%hr(250)

MgO 0.4kgZhr(10) 
12 2.54kg/hr( 10)

Mgl2 13.91 kg/hr ( 50)
MgdOa)z 3.74kg/lir( 10) 
HzO 13.91 kg/hr(773)
Iz 10660 kg/hr (420)

1

HzO 0.9kg hr(50)

HzO 8.51kg/hr(473)
Iz 93.9lkg/hr(370)

MgO 2D2kg/hr(50)

Iz 12.69kg/hr( 50) 
HzO 4.5 kg/hr(250)

Hz 1.12NmXhr(50)
HI 3.03 Nm3/h r( 135.11)

Iz 1269kg/'hr(50)

MgO 2.02kg/hr( 50) 
Iz 11929kg/hr(470) 
HzO 1301 kg/hr (723)

( * F*Hi-mol/Hr7f.~f )

1. 12 - Mg -9"< ^ ( 7.K S it 1 Nm3/ Hr



1.

fk #A

^ F*S H 200 mm , # i% 650 mm

75mm, 470mm

M 200mm, #$ 1200mm

Mgla • 6 HaO • la

'■-MgO

A 7" y - # ^9# 400 mm, 3000 mm
4r /L 7 200 mm, M 5 1200 mm

if A '> — J\y i)^%

HaO, Iz, HI, Mgg

Mg la • 6 HaO • la;

# A# # l '

p*9@ 400 mm , 1## 900 mm

-24-



5. 2 3

3 ^ f Zl/OM 2^fS"0& 6 3 / A

^ci'o % c -c, mi mpg<D^ ^ v - ^ L-c, is (sus

#8#, Ni&I/CueAl3#, Ta, Zr#5*)&^8@(7)##m##(-k7^

#$ ^l'3 *m t, 200 C - 800

L /:o

C/fm

1-7/7"

,TRCtTRC<TRC> /f^

( R 2 — 15AAA j

I2 rj ■—A- h h y -y y

25-



#2

200°CX5(f' 300°CX 50"' 500°CX 50"' 700°CX50"'' E! # #pA,^Pf VJ {Iff:
I n 1 n tK'a I n as# I n as-& -Tj

8U8-304 B A B B A B B B B B C c 0

-3 108 A A A A A A A B B A A A P

-3 16 A A A A A A B A B B B B Q

susm
-3 1 6L A A A A A A B B B B A B R

-3 17 A A A A A A B A B B A B S

-3 1 7L A A A A A A B B B B A B T

-347 A A A A A A B B B B A B U

-316JIL A A A A A A B B B B B B V

4"=. 7'n — y^rvi/ 
(7:3) A B B B C C C C C % M

(9:1) B C C C C C C C C C C C L

y'X -T P d — B A A A A A A B A B B C c C

- c A A A A A A A A A A A A W

- C27 6 A A A A A A A A A A C C D

cue#
N i

- G A A A A A A A A A A A A X

i xa?.vi/—6 0 0 A A A A A A A A A B B B E

- X B A B B A B B A B C C C F
-t vf. vi/ A A A A A A B B B B C C H
*---- - >/ f 20 A A A A A A A A A C C C I

dxaod-800 A A A A A A A A A B C C K

-8 2 5 A A A A A A A A A J

M — y ^ A A A A A A B A B C C C G
7 vi/ ; — V\ A A A A A A C A C % N as
C/ vi/ a — # A A A A A A A A A SB B "

f # # ^ y ^ vi/ A A A A A A B C C % A "
fa ~¥ Wk A A A B A B C C C % Z "

8 8 A A A A A A C C C C C C Y

# # m #

g^Gjad, A B C

I

1/
L-Ci'&o

-O.'%o

H
MOD*

2.5mgy dm2 dayJiiF 2.5-250 250

fPffifii^Tfi t L tzo 
( Ifc'affi F N# )

25 m.d.d.— 0.114 mm/'year

26



# 3

a% # 45 K # #
( kg/cm )

IK # # (kg/cm)
700°CX300^ 500°CX300"

7 V 7 7' 7 7 2 4 4 0 3 7 8 0 3 3 8 0

6M?L$
7 y h%#E 

(RG-3 4)
2 5 8 0 2 16 0 2 10 0

1^ 7 7 ; 7 %
# j§% % E 
( CWK-2 )

2 6 4 0 2 6 8 0 2 9 7 0

9 9%7/^; 7g 
% j5% E
(CWR-10)

3 7 2 0 4 4 8 0 4 7 4 0

1% 7 ^ f 7 g
4^ 7 ^ 7'
( CA- 1 6)

3 6 6 0 % %

A - 7 i-; 7%
# # 1* E 
(MB-G)

4 3 4 0 5 0 0 0 4 6 3 0

A 7 -< h %
% # * E 
( C B )

5 16 0 4 6 9 0 5 8 5 0 4K±

^3^7.7^; 7# 
m # t$ E 
( ZB-1681 )

4 8 0 0 5 8 5 0 J|K± 5 5 6 0

^ «b a&a666^n&^ip-%?^)%o

(1) 3 0 0"C ^LTT'tim

8U8#-Ni^^'Ta,Zr It —

&#:&#%# L,

(2) 5 0 0°C— 7 0 0°C(D^6i#j^-CH, Ta,Zr

Ni-^^(.t^-^TP<C,G)^r/K8U83 1 08

27-



(3) -t?; yf + 4'la](D^^^^#'CH 5 0 0''C —

7 0 0%

6o^/cL, ####*,

m#;) m# ( #^^%3 f $ ^ u

o L^, ^

6o

6. 4" # (O s^ @

5%%2 ^K##f% h ^ 4)K, ( m l

A#o#0, 8##^^#-^#$^#^#, 3n%, m%#<oM%?j5^tK, #

L yz 5 /&#%>: & 6 o

-28-



1.

( (^ "o' f" < 7 /> O #% )

2. #3%B^

v<< o ^ h 7" 7 X

3. Bf##ta(DF*m
(D ^$^±o#%efrDo

4. 1^^(DSii

(1) W6#0 4 9 4:Mmm2%

t ix ^ a n ^ -? • ^ — 7 3 i Jf ^0

2FeS04+l2+2H20-2Fe(0H) 804 I 2HI . (1)

2 H I = Hz + I 2 . (2)

2Fe(0H) 804 = 2Fe 804 +Hz0 + ^0z (3)

(DW:^ik#&iS, (2), (3)W:^ik#&^-e&6o

(2) 9B#D5 0 4NM:E#%'#

4 9 L (1)0 MIG o Fe(OH ) SO4 Z CX(3)OMlGO#k^M

<b#:b&^7tO-C pH ^ ^ (f (l)O^^C# i: Fe% ( 804)3 t L -CmMT#7C 

L, m M # o *# i%# % e f? ^ 7t o 5 0 w-c&r&L %

7/>^^K^To L fL i: a 3^^-? . — 7 5 6 L' D o

2Fe 804 + I2 +H2SO4 =Feg( 804)3 + 2HI (4)

2 H I = Hz f I 2 (5)

Fe%( 804)3 + HzO= 2Fe 8O4 + Hg 8O4 + ^ 0% (6)

u Ttd&m, cz-, SO4"-, FO4'" ^o 4 fL % 6 ^ om
-29-



=b o ;t o

(3) m#0 5 1

#L^o fabt,, 3!>#, ^^^6%mmib#^K%e)5:#;@-C%@e^DAf6

gL6KI^"C,

0, m#6L-C#?#m#Eeq

& El 6 3 Ez K#%)^C, Ei-Ez ^ ^

JG =

-nFE ^A^^JG^Lir^T—Bkca]

fiZ)#, Pt

W:# % Eg K & < , Ir

Tto %#W: HI L^OT, ^K Hz -Ar, He-Ar 6 L' 9 HI -Hz

°C O <b # , &6^#A'TM:99%K%af%^t,

s.

5E e )£ (C O O T

<D%OKO^T##L, 3^k."^-^-$ij#K%'gA6Z9K,

3 h ^ ^ K Is" o%4%Kl%%OT:&t),

Izaq, Is", Is" #<DM#&ggW'KL;t<,

%$*±br67t%KW:, x,

-30-



Fe2+ #m

T 7 mo ^ <6ut"0@A6^6, Fe^+ <D#&W: 13' K% L t 25 — 1 0 f§ < 6

I'tn A & 6 ^-XKmfrf^C. 6, Fe^+ OM### 2 Omo^/^-sec

i% < ^ 6 (D "C , T^%^{j-@#^OMK##LTFe^-»Fe^+6L, I" 2: ^ # L ^

%R5#-t^om#m(D@##15X25c%z K^LTm#

5c77f-cii,'(:

m%m#8iHC3G'r

5o^mo#%6%mi:%6KL-c, ^

Km@±S3####om##4 3am, 1.6

m&%0 ^ ® # E -c W:, m # # # #: E

KW: Hg -Ar ^T?,

#jg, L/4, L/2, 3L/4, HI-H2-I2 ^

Qe = -^- • -L^_
1 -xg Xg

== a e xe _ ff e ( 1 ~ xe )
fffxf fff(l— xf)

#W:[a]4%$^$.<PF#f%o %f, x^, xg #^59^8%

mi 6m2Tg,6o i o o t:,

mm# 7 5 %] 6 u $ % + ee#omfrf % & 6 #&<&&%„ m##
-31-
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e;Kmmf66, ^K$o±#\,'^-c^mKem^m/UT^6o

— ^, (5)^:^^^-CfF@L-C^%6, m3, 40I$K^I), #^*^6#^L7t#K

6 ^ ^ ?to

Halfway Feed

j /Top Feed

Bottom Feed
Theoretical'

Oe/Q^t

Feed p. 3L/4

mi. m 2. ^ & A 7t
6 # 6

er o.5

Bottom Feed 
Ha)fway Feed 
Top Feed

Ok/Op

L/hr

Key Feed Location

ms. m4.

- ^ — F ^ 6 <D ## - F y#$ 6 O R#
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6.
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/j^@

2. #0E B #

3.

(1)

(2)

#B%<o#m7k#maw'6, A5K#T&67k#^^#3r^#LTm o

m^mi§m^LTemi-6c&rnw##^#w^i-6.

4. % ^ 0 ii@

8g% 49-50^

9 ^ ^ tK,

> - 7 - ^ - -r / ^ 1^1# K, ^ p -7 h y? 7#g&#A L

T, m#grfT^o

Bgfqs i#

=ft / > ' 7 - ? * p v -/ -^

&#{f L , #*5 1. 4 7 K%/c^ (om^7 Lyh. C fbK Z 0 , Z #

34-



f fi 6 o##maEg * y? A

5.

y?A^#m L-r, * 

^ -070# & a, ^ J:[f ^ ^

^ogE^&r

X7/-y^LT300-4700 7k##igK^g^j)P^a ( 7k

#^,Oz: > ^ C°^<k + ^ Oo: > h P t^ib ) & ^ O g ^ 3: ^ /i, f ^fb ) &

7k##igom%#&^#L/h. $6K, A

Ay,3:^/L =?'-&±i#4m'6#a<^m^LT, 7koMm##KZ67k#$^myD

Tkomi

a#^#y o s o L-r

5 5%@^^T*#T^6C6^#J^L/:. :&IW&A;08W^ LT#mf 6#^, y

o t 7 omy, joZLKf ^(±$A^O##K Z -O T#6 L < #

4 0 0 0@M±a'^—Ago g 7°n t 7 g#0^#H^mo^

/O^Wdx A& < 6

o%\ 7^ t^a^c^my;, tt$A^o^#, *3Z(;A^^o#^jt§rX7 / - y ^

C 6 Z)^A\o /&.

7k#motom^mKMi-6*#%#%o@-cn, ^a

!?&DX)^##^aALTHO^^, 7k#03g&&#;gLf:. 4-t/>T-7

y / -^#5Zn6 O#&^U-TimaK#0#%&fL5i@S#A&#%, $> 6V^lt 7 $ -y 7#0

ma^7k#mgr^##(-t, ^%M#id'%&R5#&;K>y!?%g|f 5 j; ?

% -y y / c ^, Am^maTk^MK* LT^^^-c&

6 C 6 . jy Z [f t 7 ^ ? 7 ^#^^7 K* LT§§i/^ ^ 6 , ^ «!: A> 6^#&0##I$MW 1

@amm^pm^aT06z)\ #j#a&^ 2500-3000

RK#o#7 7 p -7 h y? 77: i a##f$gma>C), 3 0 - 3 0 0 c. c. @&o^#o%±

$r#^L/k.

-35



6.

t 7 ^ vygr^-^^vy'-f^c^ gr## LT ^ .

7k##ig(0A;fj?) 9 g), 6 < gr Z 9 ^

AA^$r#Km#f Cj&k'

gr|% <'^ A K 7°y ^ * /b - < F g:#Aj LT^^(0#:E^ $r c &

T&S.
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1. # % m 8

2. ef % o g #

(2) 7kmik%^A^KfpU.

3. WSatmiom#

(1)

(2)

4. % ^ o #.

Bg#049^gE.

%m#mKC3W-c#ML. ir(Dm@T TiCo, MmNi,, MmCo, &fl6(D

^A<D7k#ik#€)^m^#:. 7kmfk%0*;mE,

B8%05O4f|g. TiOo M: TiFe *##

Ti^^A^Oo (A

TiaeLaaiCo

TiCo , MmNig K^^TW:. 7k#&m. %&

-37-



omojigUEW&fT'/'. fL3 oim. i o otmi

U^o

^^5 TiCo a^Z# MrnNi5^e^(D7k#%m. am#%(D%&e8#K. —

Tii_xA%Co ^ TiGo,_^A^ , Mm^^A^Ni^ 3 ^UMinNig.^A^ C A :

tKio-r. *memm##6UTeiu^#ee#-f6z:, soe^e^mu^o -fab 

t. TiOoi.^Mn^ ^zo: TiOo^^Fe^ ^A#**ibe%(D#mEem#). *#%m,

^e-ATW:, x(Dj#±

6#K*#fk%<Dj##Eid:M6>-f&#^^^U. MmNi^GozB 

%(DT^&&t^8g6%)^KU^o

5.

(i)

TiCo^^IO:MmNi5^eAO7k#gT0E##6U'C(DmB[^±^M:^&fc&!)K.

Ti Coi_% A^ ( A : Mn , Fe ) ^ Z [/ MmNi,_^B^ C B : Mn , A1 )

Ti Oo^^Mn^ ( x = 0.0 5 -0.5 ) T#. x Oi#AD

j#*u. 7k*<k#(D^5h—TiOoZtij#^:U^

Ti Coi_x Fe^ ( x = 0.0 5 — 0.5 ) Tld:^ 7k#it:%(Z)##EW:TiCoi_xMnx Z ()

r%<„ 7K##"##ld:TiCo

TiOooL5Mno.6^Z[/TiOoa5Fea6(D7k#ik%N:-tfi^fL 90°,7 0rTlatm 0

##E. 1.6, l.lwt^O*m#%m^Z[/-11.2, -lO.lKcal^^^ #4=5%

TiOo*#<b%Clatm, 130°C)^ZD:^mmC-13.8Kcal/^^^g^ )

cimi# 

m)

-38-



PH
300 200 150 100 50 20

MmNi zb Co 2.5
MmNi 45A1 o.6

MmNi 5

TiCo
d 10

TiFe

1000/TC°K)

^K(STU. x = 0.5~l. #^K^^TU:x=0.35-0.5T##L^#m

MmNiteMnaG ^ICXMmNi^Al&sO#^^ 3 0t:Kt.y-6zk#<k#O##BEM:

-39-



2.6, 3.2atm( 3 0°C ) . 1-5 , 1.2 wt^, ^g%#k-4.2 ,-S.sKca^^g^

MmNig *#<k#(Dm#BE#14atm(30C). ^aK#-6.4Kca^/^g^ ^^]

)W;. 3 &4i^oeAU:MmNi5(D#^e%#

-C#7t^6K^D. zk##mm##KmU7teAT&&&<!:&99W'KU7%:o Cg|l#m)

e^#:&j:#/a-&(D=ixh)3r#^U, &4iiT##U7t/e-A0^@efr^. 

6u-c±#se^e^tf%,

(2) *#emE/XTA(D#%

W'K-f&7t#.

Bg #0 5

^ n % * m B

52. 4 Ti,_xAxCo ^ Z[/ TiGd,_xAx # * n Bikm 3 6#$^A
35-eA&mw&7K#(D%m. %m 30 # % m

± A # #
4^ # IE A
H ^

52. 4 Mm,_ x AxNi 5 M'B'ife ( A : T i , 30# % ^ Bibm 3 6
oaiemw&*^(D%m. %m ± A # $

0% * m
f # JE*
5 ^

52. 4 Mm Ni5_x Cox ^'□"iz ^ ffl ^ ± A # # Bik^ 3 6##^A
m

30# % #
f # IE *
H 5g # ia

52. 11 u-co^mzKm ± A # -$: 7kSl*)Lf-5yX
4b#0FF#&#K^w-c #n ^ m T

3o # % #
IE*

3#"
M#m= mm i m=

-40



6. 4" # o M
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l. % 31 B

)u

(2) ^ c^^B#hT^o

3. # % Ft @ n #

(1) #^mmmAmzk#ik#KDM^ 

A#(Dzkmfk^5KMT6mm, %m,

zk#<k%(DR%^^ $ o

(2)

4. ^ O # 3@

M i t W#%: 2 7C^<D l^T&5C^&#L%:oMg K%T%#%(D Mi

(0A^&%o <%%o Mg

^Mg-Mi^^(Mil8.8%a%) <OTF^Zk$Kj:a8 0la]4)zk#mK j^zk#(D<9mL

%*%u, jtmmm^BET&KzomumL^^, ^(D#(t^3myg@m^

(2)

^:o ^ <D ###^S ^ ErMn^iOTk^-fl:

Lt##KTC^"C^%C ^

s. # % ^ m m #

(i) #^m#mAmzkmmo
42



ixf -AS:^ - ^KL/i^A(D*#YkKoi'-at±f T#%^KrT#^#g(DigL'#r

^Azk#ib% ( Lt. 1 ^#5 2:. Mg

H* <0 Ti (i 2 9 0 °C ) , ^ 0 Ti (0(&L' %:#L y^iie#, MgZn , Mg*8ba ^z):,

27C^ik'&#HiMg:,N:L(.T,= 2 5 0lC)'"C&5o C(DNi ^#<D@#A#-(:@#L^:37C^^ 

^KOi,'-C Mg,Ni

^K%m%K(tMg C Ti = 2 90 "C ) 5 2: L^,^<D^f5Am%:#&%^KMg

Mg ^oZIfMg-1—'20%Ni #(#KOV'-Ctt,

RfS^&KOV't^^L^o Mg-5%Ni O

%E ( 4 kg/of ) T O, t V V*

%HkZ 1 0 P)T2:, ^^K^%e<kT6 c h^#9P)^2:

g otm&t-c, ^#=1-3 ; / =

S. K —5e L X ^' b £ kfc, <0 itiS 2: ^SlIOMli' b ■? tcQ

Mg ^oZU( —a<DMg-Ni^AAOzkmfkK^mmil^m2:2: tK#XT6^, Mg;Ni#

Ni #mKZ%K5A&€,<@m(tMggNi(D^j^KZ%2:#^^^, —

1/2 MggNi + H2 -> \S<i Mg2NiH4

Mg + 1/2 Mg2NiH4 -> MgH2 + I/2 Mg2Ni

AK MgH2 K^EikL t fbg # t MggNlH^ 2: ^ %(0 "C, Ni ?^^nK Z c>

Mg t m-c^yc 2:#&%<,



(2)

b 7 ? fz %zk##3!^T^K^m*mfk#%i5mT% g^-c,

z 5 ^ L-c^a* m#it.

- h V y ^ ( p^##l 0 /,. 8U8 3 16#, P*3ggK7-^

*- h V y c t, h,

^7 - 1 V y - 2:K Z 9, * - b V y

c h, %o8&d:M4:<o &a %#>

K,

^^KfGl'&l^cO ###(%, 16 0^X 5 0 0 5. 5 kg T& 9,1^

ggKtt Mg-5%Nl(Dzk#fl:#^ 9. 7 kg 1 5.2 kgTzk# 7. 3 N%f #

# 1 0 Z<DgE#(D *' ^ ^ ^ (1^) 140^x1000% 1 5^#-C, 1. 5 Nm'

T&%o

6. 4- # (O 5% @

(1) Mg-Ni#^^ z o ^ P)Kf , Zkm###%(D^^@A^Zk#'fk#MDM%o

(2) ea^<y^m#^*- b v y ^(DgkAcT&j%;

(3) 7k#^0BE#(D^^C*-bVyv)Kzk#%:^#T%#^#)

(4) *m#a&#A'lb7k##^:l6^<OI'7yf,
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1. # %

/j^B

2.

8.

(1)

(2) ##K#0O#%

7k#^f)iK!k6 NOa;

###8%K ow -c{&m#%, ^ $o

4. % ^ (D # jl#

W

NO* l/'Slb3T±#<3E#!)L'#'/'&<!:3:m^U7to

OgfA^H^ >Bg#> A%#% LPQ>^ 5( %/>-$#

zk^ & 6?) T # & jp !#^.-e] D #-$

T^#UT!t#U

[ H, + CO]^ X [ 0„] = K

7K#-m<b7k^ C CH, , G,H, , C,H, , CgHj ^Kow-rA<7)^m^ Z[X NO*

K#kAK l 0 ^ ( ^# ) ?)%#Ht7k#S&zk*Kgs%D-f & L 6 T

0 0f§Kj#±U, 2 0 - 3 0

# ^ U "J Yft^bfi'fto
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#oB#3I ^UM #^#%o##s#)p?94-B#3^m^%J-##'#*

^ 1^94-^!^^ ^ c n "ON 9^4^^#^

(z)

n#*^-j=K ^ lY^a.? ^ 94-^#^ "Hw^o r c n(-

^ ^ r, 2 g Z O ) > ;M( f ^^Xzq}M-#X/

##^%#o >g^o s '3j_±g}a_ ^ sol-yem&

#g^^XZ '?94-#$(#^)^oz^>KJ.#^[al

o 0 0 E T s Q T ]^###>Ko#m
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^ A6#K#a : o. 3 oy (100 - 145 ^ ^&3.) ^

49-



( ^Mik= 1 ) #ia#% r) 6 4)#A#^<^K%U. C & U < #ft

oo,o, ^mik=# 2)K^w-c%^6

& (: ^ fi&o

QB#0 5

% J@ B

No a Mm ^ 111 - J$
'!' 5-1 m H
eg %

Bik3 6 (#)

eg %
f # % 5 56,345~350( 1977)

7k#-^ik;k#mmK^u-& NO* eg ^
?)%e % E 1 56,686 —69l(1977)

NOx Emission and Flash Back 
in Hydrogen Flame.

eg % 26-th 1UPAC
OJ-106
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#f'^K^W-[^r(Dmg%6#m#^lD:#^6(DB@#eU^^7to -tOB#:. CNb^O,)^ 

(M^O)^s 7 0 OlC? 1.1X1 0"' 0"' - , #^0.9 2 & C

tB L it0

^ X T c PWA -29H„0) 6V^CV7T^@g( PMA 2 9H,0) €»###% ^0^1 

ma%#&i#mm;5#=3r#mu7to PMA^^zkom

i 5-

8 0 t, #%mg 7 0-9 5^<D#@P*9T^^'C^&&6^^^mU^o _k#S#&#TT 

PWA - 29 Hz 0 , PMA ' 29 Hz 0 Olt@K -tO^&EIK^'fo

U. 4 9, 5 0 ^&K—5

-53



t /c

50 40 30 20 10

10 -

E= 1 3.7 kj /mol
PMA-29H.O

E — 1 5.5kJ /mo 1

|g PMA-29H20^ZD:PWA-29H20(Dit@K(DM&

tTt. U^S'J^T^^<D#@7)LAV^m^CX,PMo^0^.nH2 0, X:Na^, K+, 

NH^, Rb^, Gs"^)

10°-10'Q-«=

~ 54 —



BS#]5

^ m a B ^ ^ ^

5 2- 5 lE # # ^
# D # ^
s ^ # m

4 4 [a^:^

5 2- 5 # n ^ —
i@ # # ^:
5 % # m

##.<k#%^^4 4ia^:^

5 2- 5 mikz SO^
ib#l[S##:<Z)%^l##t&

^ m iE z
H ^ ^

4 4 ta^^

5 2-10 u ^ t v 7 T f # %
)S 3 88 #
^ # m
S ^ ^

# 8 ta ^oBib#N##

5 2-11 4^ # %
js 3 ^ m
m # ^
H ^ ^

^ 1 8 (a % % #4 ^

# K #m= 2 #

6. 4^ # o M

Kc)WT4#.

#&&„ i

(D^#6U-C#y6fL&o

%&-±-CK. ^o h z/#%

#T^6#e^3^^z)iau < ^ ^ 6 arjEwmu&o u^ua#:mm@6

-55-



1. #%^B

/J^B

2. #% B #

^ 7- A &r#^ci- 5 2k /c c T (D K#^^g#A $r M 6 ^4c f-6 o 

(2) j: 0 t #&-?##-?#:& t (OgrM^T^^AK.

3.

§rfp]±$ -k-6 A. & #%##: %-? #: gr ^ (t 6

(2)

L, #*^#grfr 0 .

4.

K3§L, T##Eg^&#@ & 6 A# 6 t (O^a L &#T

I/"'/:.

%%4 ^MjoZC/t 7^7?

&6y?x^i##^^TAg:#AL, ##%##, -F##

#(c LT, &K#= 1/'$^ 0. 5 W(OHj^7&:#^:.

5 l4Wcl3i/\T#» —

-56



j: 0 , A. &

5 0^m

#, C^,&rIMA,

6#l#-C&6t#9jgfL^, 5 1^g

PT#BT&6C 6 &9%6;MC Lit. aw:#^#;%x

#%fi, R&m#m^a^7°7x-7^RK##& ( y?%--7 c VD ) ^(0%

2-2. 49^^ @####0##;?#

7X7- h-^^(:Z6$###i@^g&r##L^. 5 1^g ^mE9^f&Kj:0

7 <7 h/ h V -6(Oit#K 

j: 0 t

to

5. #%RK#<7)mg

l-l. 8##R%%#::ei;:=--/Kr)#f#

*^g(i , ##0###%%#^ 7 T A (7)%#^§r#i-6gR^ -C& 6(D -C^

y -/MR. ##m@, ##*,

f - 3 ^ ^ i/ a ^ LT-t ^ - >^# % it & 7 U / h

#J9# K 6. -7 7 ^r > y & & L -7 7 4" > 74&# H

-3%.

2-1. 49#^

-57-



A 8 $(0%%e ^ ^ L/c. =z - L

9 #*55 0 %f&-o

1-2.

^ 1 0 0 O-C^igg

#^§rfr^^^#^Uf7k6^i/% 3§#f ^ ^ -/woft 9 ^

m^coTk#, M7K#&#LT^mA#:?)m

1-3.

L-cmdD^miL-c#m$f

#jh#

-?m;watmmmf);kmEd:iS < % o J: o ^7k#(D#m^^a < u

i -4.

# &rff 9 C E &# %. it *';% &r 5 0 ^ ^ ^ ^ A 5 0G# & #tD

i- & c 6 K j: 9 ##C/ x x A(n±*@{kK#o T^ C $r#g6 c 6 T

$)6. 3:

LTf>^K7k#§r@^6^#^A9, t#S#

##p*ggP(07k^lE^ #^ t — 6 j: 9 t #^l#E, t V% im t A

i - 5. M < > t=° -y > %#!#&?)##

M ^ c A A f) % %T(i##j

58



6 C A: % d> & & 3 t„

i -6.

a^x: K7)fMc LaCoOs , PrCoOs

ctb^m#<b#rn@w6<#ii# ut.

%# ^ LT %u ^

LT b\6.

1 -7. %####?)%%$

fbK j&b\ A: b' ? # ^/b 3 LA'L c (0%*#^#^#

< /? X-7 / y Y #K J: 6^%%^ j:

<, ^##K#b\7/b^7#gr)t^#A:LT^9tA

(0%#/'7 / (0##j:j.tu(%','a%#-e(/)#m, 7

'b ; 7#^, & L T^v4(}6 2 & dU)A'., A:.. 7 /b ; t#< -M

J4 fb t |uj b' "C b' 6 <(,(/)& ALU; 4i 6 „

2 - i. am M * % m # # # % m ^ # # % # ^ iw ^

( 600-80 0 'C ) -7 6 c 6 ^"m-c

(k ib(i, '<C#I % M$;t- f^im "C g: '41 #7)'^I"] J-. i- 6 c 6 A':#^ "C # 6 /O':, '6 %fI: 7 ;b 

^ ^ 71 & L

-tcT, -/^&C7 6#m^

mm ( esm) z am# & w#%#%(omfuft^&et 3 t«

7 Z 3 -7%&V#:gr%&A: L, ^

/b 3 - 7 &- K - 7° L t &- K - 7" L t >Ub 3 - 7 , j#fk =,/</!/ h - 7 /b i: 7 ^ ,

e*fk3/<,b s -#fk7 > ^ 1 0 0 o-cmm^^Kz % % ? v --

7^'&ff<C3 t#%, & K - 7° L it ^ /b 3 = 7 <!: 3 ,< 7. h - 7 /b ; 7:##

A: to#fu#!t#4b-C b\6 C A: L t. |gi]#t gr^xLt##gr^#

L, %#Kmb't^mik7Ub3 37M

z s^rnsr#< t v,:; mm&K J: L m%tp^

# ^ t A: K Z 0 #j 7k *& % ^ fb t A ^ 3 t </) -^, gl'j ^ [i'l 1^ fJ ± a m % ^ ?)

— 59 -



y/ix ^ 7, A y Y h & i:

X'yf&Kjt^T5K##g^#<, 7°7X-7CVD&(D#m

gr^^LT,

2 -2.

=" = i/y & 5 WZ Y y h 9 7

^ e ^ zzT c & c z 9, -? ^

##, #@##, 4-^^^7-^##&^z9

L^Y v h 9 7^^fby/> 3 ^y ( Y 8 Z ) /b.

YS Z#i^#fZ, 7 -f ##&#Z#f*;m#EM^#&KZ Of##L^t(O^A#

8.5 mo^%joZ%7l2mo^

% Y 8 ZK^TM# 9 5 0 t

* & 2 9 y^K Z 9 Z 9 6 0 OTj^Tl?^ ^og( <T T)*

T - ' <7) y D y h % 9 , 8. 5 % Y 8 Z<^#^<D^ 8 0 OT& < T#Zb# 9 z)^

c^. Y 8 z#^m(c#:A z Y(D z
9 HB#t6y)^MK#WgrmA^.

1-2. ^#:i/^7A(Dy:#'fbO/^A(CfZ%#(D#^'fb^!Z'gT*)6^^

UT, c 6 tc % a<o-c#ig&#

6.

— 60 —



i -3.

1 -4. 1 A-4

2-1.

vD&^#MLT#«m(oM^emA6. mm## 

&#&###, a#:###, #

±[i-6o

2-2. @#=m#%m#m%m##KMi-6#%

*@fa % A, 3 -7#MK i 6 &:# A,

61-



1. Bf ^ m a

^mg A#

/j^mg

2. Bf # a #

3. Bf35#ti@(DM#

(1)

(2)

^, y- h^#K «k D,

4. %3R<Dil#]l@

S§ % 4 9 £f- j^[

- #mu,

W8%5 o^g

(1)

@g#a##L:tK#&N*a4kL,

%#%4r^E)A^KL7bo ^Tt:,

V\ HO, GO(D#m@M(O^A\

^ ^ ^ c ^Zo

(2)

&z=%\ - ##0^0

88% 5 1

(1)

-62-



(2)

%K B^E) A'K L/:o

5. essRKmm#

(1)

5^T-r*±%

^D^u - isoo(^ i. 2 \ 1

- X- 9 y 7t#f <LA'^E)A^ TkcTbo

L7to

(2)

;/ ,J y ^ y^]m#ki"%7t= &%&##% a Li:, A #(:%#.

^v ^sKrnmu. ^

^ <6:#A L"C\,' <

g| 3 :%tf- K^^9( 8 0 0 0 3 -?/# ) "C V - 1/ y

##m# , vx,i/fL@D, #m^mmiOaO^#-ef#-c#%c^^8ap)^KL^o

6.

;%%#K @NOx{bK#%a#^6^%o L

63-



gmh, EGR&)(bN0x#m##^^6A^T^C:«b^,

@NOxfh&

lg|6Kti±Eo#m%^:^%$tj#7t:(t-r^<, #Kjm-CON0x^5%##^#%L^

#j#f 7^%o

64



id
^a

7i (
PS

) 
rc

)
n=1500 rpm

ej.57

m (°BTDC)i\w



(/)

CL

-ey

//S

.UP*

01 "ATDC

66



0.52



# % m B

^^B

/J^B

2. 3% B #

demean, #Ykzkm#(D^#^ihKMT%*#K#^

m^T%n

3.

(1)

zk#o-^y7^yK3sif%#;&g5ik?)#%'t(3:, 5i^mK#ibtL

IBjl^@)&IKff:L, Cfi&?cj5%T&o

(2)

## yK# AL, %o C (DKj^(D

(3)

#6o

4. % ^ (D # m 

(i)

%#j:9 rigE#:*#;m±'o#%j

fc^^otzko, 4 9^g(t#dj%#miE&^S&KK;L, zk#(D#(ijKZ%@^##A(D

ma^#%L/:o 5 )<%#-&#a.<o#9&iB#c,5%,

iam#a c - 19 0 "c$ -e) 5 1 yK*;tf %

68



— 69 —

s romia#* ^

a / 9 i ) ^

S 2 0 (

X: /= < OZ l ' ns)

( »/ 02 i m#w '

n#fgg%- /1Z ^#02L^ "SQ^ %A#5f#

rim%^a%m'MG'%J-3FW% (oes/moSOT—( 088/m

'^ii*

ir 'i^i

m m ^ ^ % m s

3-1?#—0,q< GT%%

%#oTag^#o#q>#)|zm^ (E)

%#C##[K#G)%W±0)*#)|Z## (2)



(2)

#<kA, BE^gt, v-r#, #m#,

8 A 7' 7 y ^ 6» ^-T, KlSH^CP?^'''

kSSBrnL %:o -7 ^

(3)

^m^<oAmzkm<k%co;#Ae:bA^gK^Au^^A^##^-^

—^IJkLlIMg ^A#7K#ib#TW: MgQ.gNio.i Hz , Ti 
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