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S4—1

RUNNo.

fcltl 

( ttitl/Afii]) (ftM/ABD
m 7k m ($) Mmmn

•fSSMfs®

wp - 1 wv - 1 KFfl- (kcal/ni
• h -°C)

25 1. 0 0 1. 0 0 0.6 0 9 12 8 9. 0 4 8 0
29 1. 0 4 0.9 9 0.5 5 9 4.8 9 0.2 3 9 0
50-1 0.9 8 0.9 8 0.7 4 7 0.9 6 9. 7 9 6 0
30-2 0.9 9 0.9 9 0.7 1 8 0.4 7 8.5 5 5 0
35-1 0.9 8 0.9 7 0.6 9 8 7. 5 9 0.8 7 9 0
33-2 1. 0 1 1. 0 1 0.7 9 9 5.7 8 8.5 4 4 0
34-1 1.0 4 1. 0 4 0.7 6 8 0.3 7 3.9 4 1 0
26-1 0.9 3 1. 0 0 0.7 5 7 0.2 6 9. 9 4 5 0
26-2 0.9 6 0.9 7 0.7 5 7 2.8 7 5.2 3 4 0
26-3 0.9 4 0.9 8 0.7 2 9 1. 7 7 8.2 5 1 0
26-4 0.9 4 0.9 8 0.7 1 9 0.2 8 5.7 2 8 0
56-1 0.8 9 0.9 6 0.6 2 5 9. 4 5 6.7 2 4 0
35-1#$ 0.9 4 1. 0 1 0.6 5 5 3.4 4 5.6 2 5 0
35-2#$ 0.9 4 1. 0 1 0.6 4 5 3.6 4 9. 7 1 4 0
34-2#$ 0.9 0 0.9 6 0.6 6 8 13 7 12 2 9 0
34-5#$ 0.9 3 0.9 9 0.7 1 8 2.4 7 7. 8 2 1 0
34-4#$ 0.9 5 1. 0 0 0.6 9 8 2.2 7 8.4 1 5 0

151-1 0.9 8 0.9 7 0.5 8 3 6.6 3 8.6 1 3 0
151-2 0.9 8 0.9 6 0.6 0 4 7. 2 4 5.9 8 0

■-------------

RUN No.

% * ±

(ttiSJ/Ati) ttifl/Ato
m (%) mime

/ tji

• h-°C)
wp - 1 wv - 1

A3
KFA

150-1 0.8 3 0.9 3 0.6 6 513 4 6.0 9 0
150-2 0.8 8 0.9 9 0.6 0 6 0.2 5 2.8 6 0
1 04-1 0.9 0 0.9 6 0.6 9 1 5.0 2 2.6 8 0
104-2 0.9 4 1 0 1 0.6 0 16.0 18.3 5 0
104-3 0.9 7 104 0.6 1 3 0.6 2 5.0 8 0
1 04-4 0.9 8 10 4 0.6 0 3 5.4 2 8.2 7 0
1 05-3 0.8 9 0.9 3 0.5 7 1 1. 4 16.0 8 0
10 5-4 0.9 7 1 0 1 0.6 0 16.0 1 0.9 6 0
1 06-3 0.9 6 10 4 0.6 1 1 4.0 12.5 6 0
10 6-4 0.9 5 10 4 0.5 3 1 7. 9 1 4.0 6 0
1 06-1 0.9 7 10 0 0.7 1 2 0.4 1 9. 4 1 2 0
1 06-2 0.9 9 10 3 0.7 1 217 16.0 1 1 0
105-1 10 3 10 3 0.5 9 2 as 1 8.1 1 2 0
105-2 1. 0 1 1. 0 1 0.6 2 2 3.8 2 3V 1 0 0
1 1 0-1 0.9 6 1. 0 0 0.6 8 9 4.2 8 3V 6 4 0
1 1 0-2 0.9 9 1. 0 3 0.7 2 9 4.3 8 5.4 3 4 0
1 1 0-5 0.9 0 0.9 5 0.6 6 1 0 0. 8 5.8 1 9 0
111-1 0.9 0 0.9 5 0.6 7 1 0 0. 8 9. 6 5 9 0
111-2 0.9 3 0.9 9 as 8 9 8.5 9 2.0 3 8 0



E4 —2 ^/$7kCD7kM

pH nh3 -n NO 2 -N NOs-N BODs TOC COD cr 7%./ -71/ T-S S 2 SO42- n ~^rV-y
RUN No.

(-) w/z) W/z) W/Z )

29 6.5 0 2 0.8 <0.5 <0.5 7250 5540 1 0200 3300 4.6 5 <0.5 <1 3.9

35-2 6.0 2 34.8 <0.5 <0.5 1 2960 5730 1 6670 6400 <0.3 <0.5 <1 7 5.6

26-3 6.15 56.2 <0.5 <0.5 1 3770 6480 16170 6700 <1 <0.5 <1 7.3

26-4 6.18 36.2 <0.5 <0.5 14120 6420 1 7570 6600 <1 <0.5 <1 1 1.6

34-4 (B) 6.0 3 9310 4820 7490 4300 2.8 /
,/...

34

150-2 6.0 4 9740 4160 9910 3700 1.5
/
/

/ 1 02

110-3 6.0 2 5100 2920 6070 2020 <2
< 28.8
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6^:. Cl - C, zK^}, CO'COz ^^0^^$f±#mL@mo##

Sr^A/ j;Z/8 R ca$^#)§L[m#oB#§:^;^T^V^

6^/ 5-6 ^C6 2:^^: A/ (|g 1

- 4 ) o

#mL[W#^5-6@g^|#^^^—^0#^^^T06o 

WJg#(OzK#^fz^^fi-CV^6 tcDk#^L 6fl6o 

Cm)
H/Cit, 59

( fa^Z^Ha)jaZ^7^y -;y^%#o^<bo#^$rim 1 - 5 ^^=i-o

5@#mL^z^9@#

)§L#^J) &IEI i - 6

##Jom^Ama 5 @ g #^JO#^L @#0##$:^ ^ Az T# 6f\
^ ^ PB9iC#^{bL'TV'&V^^%L#5o

#m^—^f)#&^L-C^:5o ( im 1 - 5 )

H/C jt, AzKm^^T659##^^^L^zKm(0#iJ^(Ha)joZ^AMm4:o^# 

#^#(077^^3 v(fa)^^\

Ll-3[ggr±#< ^#L 4 ( ^ 1 - 5 ) o

- T i/^ y - h# ) ^, coMi^^f#T"C3 @#mL#mo

4[gBm^ zK#<b^Z^^^ibo@^ 
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±yEo^#0-<-7.2:Ac6#^|om^C#M^.

^#LTV^5 t O ):#%. 6fb^o 

W 8RCO%#

8 R C (D#^j^^lJg:fT^A:^m&:l2l 1 - 7 ^^i"o

8 R C OH/C # ZCf P8 ( n° V /7oT# ) 8 R C 059###^# (fa) ^g| 1 - 8

##JO#mL#fGK: Z6 8 RC0%)^0^<b^, #^IJO^g{b^j:b-<6 ^##1?^



SRCf#<OHS, HI-B8, BI-P8

^^fbL, 4 [nl&V' L 5 ^ ^ So

( HXCjsZCf fa#) 

fC&So 8RCC##^b#,

C-C^fbU-CV'S 6flSo

M

A @#IW^C

Ca, Mg^,

MJ^^py^##TSo

^|Ff^!J£ri§ 1 - 5 k:, 1 -

6 k:, 1 - 7 fc^fo

1-1 Ok:, EPMACD

#^^^imi-ii, i-i2^^i-o@##(o#^^^#^oM#^imi-i3 ^

Tjk'to

@##(O^^^CaC03. CaMg (COs)z, 8iOz, F^i-xST^ (^ 1 - 6 

|3l-ll),^#(Om^#-e^^V^ CaCOa, CaMg(COa)2 

^^^L^Ca,Mg(D^#^j;D^gcL^t^T^D, 8iOz ^S^p#(0#I#T&So 

Fei-x8 ^ Fe8z (#%# ) ^ ^T^So t t (D

Fei-x8 ^ CaCOa (CaMg(C0a)2) 8iOa

CaCOa L /bt^t^6flSo

^^13; D ( g| 1 - 9 ) o $/c, ^#^#T-e^c^:L"CV^S/b

( m 1 - 12 ) o

< St(D^#^6^/S(^l-7)o ^/b,

D ( |g 1 - 10 , 1 - 13 ),

- 13 ) o 

B. ^czKzK#

1 - 8 fc^-fo
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[f^rfb fbTV^V^
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2 Wc-%rfb&&^L 9 67h^^yp-k^^#fF^

#,%M^ 500%X #i#5El!300%G "

#^^#L9^J:9^L/bo
- I4^a3l|g|§:lgl-I5fc, ^§rgll-16 fc^To ##gV^.

b §ri^ 1 ~ 9 iz7js~f~o

3 9



L X

a . a a

B . -b/v ( 5 0 0 mA „ #@# ) 

c. y y v v

D.

6 ^ 6^c6o

LTto

X, #^0#T#Ty,h&##L^:o

p • -o T (0?-###

C ft ^

A.

B.

c.

^ tl b §rL tcftn^k

B.

O #S^ h < Jjtk<D—WLX'fa 6 Soave-Redlich-Kwong^S:^t i“6

N#^M^ 5 0-5 0 0%% gl)0-3 0 0 %G(0#a-e##L, $S 500fX&^&il,-C^&#J 

^mh^-jtL^o M& 350 GWT, m^ 250%GUT(D#@'C^10%^m^

#(D#@$r^)66 ^ 3 0%m^<0#^T&
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% m # #f m cwt^) -JC S E #r iCWt^daf )
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11.1 3. 2 4 3. 7 4 2. 0 6 8. 8 4. 7 0.4 0. 3 2 5. 8

# 1 —2

4 6 0 C
E ti 2 5 0 &y/cm

i # fm

^ 7 ;; -am @#r(l : 3 : 1
M m

# 1 —3 5$$fJj /£

anW!£ck 5> #r 7r *<$
(i) JIS-M8812 K#%o
(2) J I 8 -M8 8 1 3
0) #* ' AG-1 00TH# ) ' CO,CO%,

Ci -C^
(4) # #j m # JI8-K2425 K##L,

8RC( 25^)K%Ln - 4r 7 2 5 0%%), -< x 7 ( 1 0 0 ) ,
tf D y x ( 5 0%% )

or #

© zk . . . . . . . . . . . 4f h i 8 o c@#
© . . . . . . . . . . . 4<h^^mi8 0C—4 5 0 ic@^
© SRC@# .. . . . . . . . . . *'hA^m4 5 0 CR±m^

(6) NMR 1H-NMR(Bi,R-2411) 
i =C - N M R ( B , J N M - F X 6 0 Q# )

(7)
© PH
(2) M 7 ;i/ * ^ m 
© TOC 
© BOD,
© COD^n 
© C OD
® NHt-N
® n -^4r ^ vtiEWfl
© 7 ^ v
® TD S

V T S
8 8

& m
c i -

18-K 0102(1981 ), 12,1
is.i. #mmm( ?H4.8)

" 2 2. WS&S’cS
// 21.
// 17.100TCK^y'%^-7yy/y#*!)l>^K:Z6##^@m
// 2 0. =^DA|*!)^lcj;5liltl
// 4 2,3,
" 2 4.2. fti * ?£
// 2 8.1.1. @i|^S28.1.2.4 -7^ 7 7^7
// 1 4.2
// 14.5. # # M #
// 14.1. #^#%(GFP&)

%mmzK^#^&JI8-K0 1 0 1 ( 1 9 79 )10.1.'6m( 6&=iv<yi/
// 3 2.2m#zKm(nm^&
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#1 -4 a 0^1 JlrX

RUN NO. FA-1 A FA-1B FA-1C FA-2 A FA-2B FA-2C FA-3A FA-3B FA-3C FA-4A FA-4B FA-4C

#$o#. ( kg )

7t — 21.5 1 8.9 19.2 1 8.5 1 9.1 2 0.3 21.4 2 1.7 2 0.4 2 0.9 2 0.9 2 0.5

H2 t/ ^ 0.4 8 0.4 8 0.4 8 0.4 8 0.5 1 0.4 8 0.4 8 0.5 1 0.4 8 0.4 7 0.4 8 0.5 1

ft 2 2.0 1 9.4 1 9.7 19.0 1 9.6 2 0.8 21.9 2 2.2 2 0.9 2 1.4 21.4 2 1.0

x
(kg)

•Se
1 5.3 1 7.5 1 8.5 1 7.8 1 8.5 1 9.8 1 9.8 21.2 1 9.3 18.2 19.5 2 0.9

% m m ^E 1.9 4 0 0 0 0 0 0 0 0 0 0 0

t7i/^ 1.0 5 0.9 4 0.5 0 1.06 1.1 5 0.9 9 1.1 7 1.1 5 1.1 3 1.2 3 1.1 2 0.7 8
#

ft 1 8.2 18.4 1 9.0 1 8.9 19.7 2 0.8 2 1.0 2 2.4 2 0.5 1 9.5 2 0.6 2 1.7

MS „
/ 0.8 3 0 0.9 49 0.9 6 7 0.9 9 2 1.0 0 1.00 0.960 1.0 1 0.9 8 0 0.9 10 0.9 6 6 1.0 3

#*6#
Z~-\ AHg -5.9 4 -5.3 2 -4.9 5 -4.8 3 -5.4 4 -4.9 4 -4.0 6 -4.3 0 -4.1 0 -4.1 7 -4.4 1 -3.8 8

CO + co2 10.1 1 0.1 6.0 1 1 2.0 1 2.0 9.9 7 1 1.2 1 1.2 1 1.7 1 2.9 10.4 8.3 2
i

h2o 1 7.7 1 3.2 1 5.4 2 0.9 2 0.6 2 0.0 1 2.5 14.9 1 5.8 1 8.7 1 8.1 2 0.5

£ Ci 7.2 6 7.1 7 3.7 8 8.8 1 8.7 0 5.7 9 8.0 8 8.2 7 8.2 2 6.9 5 7.5 3 4.8 9

# - 180 U 1 5.0 1 6.6 1 4.5 18.9 1 5.7 1 1.0 2 7.2 2 5.6 1 5.5 1 4.4 1 1.6 1 7.6

180 “C ~ 4 5 0 X 6.7 4 -4.2 0 — 2.4 4 -7.6 5 -3.26 -8.8 8 -1 8.8 -1 6.4 — 3.8 3 9.0 6 -4.5 7 -6.1 7
&
H + 4 5 0 *C 4 8.0 6 2.9 6 7.1 5 1.1 5 0.8 6 9.1 6 3.9 6 0.8 5 6.6 4 2.5 6 1.8 5 8.8



m 1-4b 0.1

RUN NO. FA-5A FA-5B FA-5C FA-6A FA-6B FA-6C FA-7A FA-7B FA-7C FA-8A FA-8B FA-9A FA-9B FA-9C

( &, )

i; - 22.1 21.4 2 2.4 2 0.1 2 0.4 2 0.0 2 0.5 21.2 1 9.8 2 0.1 20.7 21.7 21.1 21.2

H2 fi ^ 0.4 8 0.4 9 0.5 0 0.4 9 0.5 0 0.4 9 0.4 8 0.4 8 0.4 9 0.4 9 0.4 8 0.4 9 0.4 8 0.4 8

It 2 2.6 21.9 2 2.9 2 0.6 20.9 20.5 21.0 21.7 2 0.3 2 0.6 21.1 22.2 2 1.6 2 1.7

^J5%# ( kg )

%
21.3 19.7 1 9.7 1 9.4 1 9.9 1 9.9 1 9.3 20.2 2 0.3 1 9.1 1 9.3 2 0.9 1 9.8 1 9.6

# # % 0 0 0 0 0 0 0 0 0 0 0. 0 0 0

# # # ^ 1.0 1 0.9 7 1.3 0 1.0 7 1.0 6 1.0 6 1.2 5 1.35 1.24 1.19 1.20 1.2 5 1.25 1.1 8

ft 2 2.3 2 0.7 21.0 20.5 2 0.9 2 0.9 2 0.5 21.8 2 1.5 2 0.3 2 0.5 2 2.2 21.0 2 0.7

0.9 8 7 0.9 4 5 0.9 1 8 0.9 9 5 1.0 0 1.0 2 0.9 7 9 1.0 0 1.0 6 0.9 8 6 0.9 7 1 0.9 9 7 0.9 7 5 0.9 5 5

AH2 -4.1 5 -4.4 2 -4.2 4 -3.1 9 -4.4 0 -4.5 1 -4.8 8 -4.4 1 -4.8 5 -4.2 6 -4.2 5 -5.0 1 -4.6 1 -4.2 6

1 CO + co2 9.8 8 9.7 8 10.3 10.6 10.7 1 0.4 1 2.4 1 3.8 1 2.6 1 3.5 1 3.0 1 1.2 1 3.0 1 1.8

h2o 15.8 1 9.6 1 7.9 (1 7.4 1 9.2 19.6 1 9.7 1 4.6 18.8 18.8 1 8.5 1 4.7 1 3.6 21.7

Cl -C4 5.3 4 5.9 5 8.6 5
j 6.7 0

6.8 8 6.8 9 8.4 6 8.0 7 8.5 5 7.7 5 7.2 1 8.3 6 8.1 4 7.8 1

#

ifi

-180 U 1 7.0 1 3.5 9.8 5 1 4.3 1 1.3 1 6.3 1 6.9 1 7.2 7.8 9 1 8.5 1 8.8 1 5.7 14.3 14.8

1 8 0 ”C ~ 4 5 0 °C 8.9 8 7.9 6 9.1 1 4.8 4 1 1.9 6.9 8 4.8 7 4.9 5 1 0.4 -1.1 5 -0.1 2 7.3 7 5.7 4 2.1 6
H

+ 450 U 4 7.2 4 7.6 4 8.4 4 9.4 4 4.4 4 4.5 4 1.8 4 4.9 4 5.7 4 6.5 4 6.5 4 6.6 4 8.8 4 5.5

#1 —5 Mo r we I I

Ca Mg N a K S 1 A 1 Fe C 1 S

3.9 2 6.5 3 0.7 01 0.3 3 3
L_—

0.1 4 1 0.009 0.1 7 0 0.2 6 0 0.4 0 7 0.0 3 6 0.7 3 4

Wt$ d. b (i)im##r (2X5&MI:(y7X-7

m. 1 -© i
AshCWt#) Ca Mg S i A 1 Fe

a # % 9 4.2 1 9.5 8 3.2 0 7.0 5 1.2 3 1 0.9 5

F 1 4 8.8 2.7 4 2.4 9 9.1 1 2.3 7 1 3.7 4

• Ash base (W t %)



m 1 —t mm# x
K IS K IS

149 149
# @ C^) > 294 l

88
44 < >294 I

88
44 <

CaCOg (Cal.)
+M- ff -h ± ± ft

CaC 03 ( Vat.) t r t r t r — f +

CaMg (CO3 )% 4- . -+- -t ft ± f

S i Oz -H- it "f ft ft ft

F e t - x S if it it -h -f +

NaCl — — — f- if ±
-fff- V — r y Strong, -|-|- Strong, -(-middle. -}- Weak ------ not d e t

mi —8

^ B t #f @

pH ( - ) 9.6 5

M 7 * 1) % ( mg/1 ) 9,3 8 0

TOC ( ) 1 7,4 0 0

B OD5 ( ) 2 2.3 2 0

( ) 2 0,5 4 0

CODcr ( ) 2 7,9 0 0

N if- N ( // ) 2,9 7 0

n -^4 4 ( // ) 69 0

7 ^ y ( ) 4.4 2 0

TD 8 ( ) 589

V T S ( ) 582

8 8 ( ) 3 5.0

^ S ( " ) 9 1 0

c 1 - ( ) 5 5.8

—4 5—



1 -9 UX h
g§§, (i)

Tag NO. E #

V - 1 101 HES #m:io^ y-^-:Esm^zm

MS ." sus 3 0 4

^:mMM#

^mEtl:30 0K (^FfES 5 2 5K)

suma: m

V - 2 1 xX ##: i^ ^- * -:E^m^zm

MS : s u s 3 0 4

: mgjm#

^mES: 3 0 OK (##tE^ 5 2 5K)

• 3s im

mm&m: ^E^^,

V - 3 X 7 ", X ^ 7 ^ #m : 5 o Omz x - ^ - : Esm^zm

MS - s u s 3 1 6 ( 2® su s 3 1 6TP * s c h 2 0 s )

smE# s K c mm-E^ 8 K )

soo r

iS-EiEM • E L

V — 4 ## : i o 0m^ y - * - : EM#^z#

MS’ s u s 3 0 4

: mmm#

SfflEjl 3 0 OK ( HxEtES 5 2 5K )

30 0 C

Ta g—NO.
V - 5 x - * - :

MS : s 8

/ — tt — : £E
s u s 3 1 6

3 0 OK

: 500 c

( )
ESSSi ’ V h

—4 6



Tag NO. f± #

P - 1 Z&&A2S (1) #m • 3 0 0mAA-X h n — 7 ( £E )

#® : s us304

T h □ — 7 •" 16 Omm ( 7 ]) 7 7* — E • 0 5 0 )

7 i — Ft. t° — K i 60cc/min

ixttEA : 3 5 OK

t-7-: 200V,0.75KW,4PGS#M(m^)

EiSAA • V ~oy h

P - 2 %&Agg (2J 8? Atofiti P ~ 1 <h FO 13

- 7^7-^ h#(UTT 6K STM #)

• ^ - 7 - : p - i t

- 7y-, ( P - 1 2: )

C - 1 # ^®aSls @rn:$bi^/min

5 00 0

t-7 - : 200 V , 0.4KW,4PG&##(3E^)

: v -<yy h

Tag NO. f±

Z - 1

X - 1

X - 2

H - 1

H - 2

v ^^.7 77 

f-7 -

■pfc^m. fc — 7 —

7 - ^7- :

500Kgf/c»*

#@R#EE A : 2 //

180 OH A 80 0D A 82 OW 

: sus304A^2

:-t7S'y^7y</<-(Al 2 03 + SiOg ) 
A#J : 5 &$ ( < y 7 ^ yy h )

J#$#7 50mm

F7l^@ : t 7 ^ -, 77 7 4^<-( 7-/^)

b-7-##: 200VA6KW (g^mm)

2 0 0V,0.4KW,4P 

: v-<;y h

m ±

: 0 280 AH350

k-7-## 200VA1KWA27

7 - ^ - : ETim^zm

: 0 240 AH350
k-7-@# 200VA0.7KWA27
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3 1 - i

13 l - 2

13 l - 3

13 1 - 4

3 1 - 5

3 1 - 6

3 1 - 7

31- 8

3 1 - 9

3 1 - 10

3 1 - 11

3 l - 12

31- 13

3 1 - 14

3 1 - 15

3 1 - 16

7-;%. h ## 7 P — h ...............................................

...................

!lLT^fffl7P- .................

EEtfW ............................................................................

Sffltotttt ............................................................................

.........................................

S R COjSfflESUifSS: ......................

src ©ss$s .. . . . . . . . . . . . . . . . . . . . . . . . . .

ta##osgE$ .......................
H®ti@f4ltE*@EE ................................

fiBrffiOTnXE^? ......................................................

/cfi ......................................................

segraaii®fi*«ift ....
s?a*Eat$¥#aij$SE ..........
siaiEaEEEaiiEse em 
«?a»EatEE«aij$se (9%)
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wt %

6 0 p

5 0 ^ 

40- 

30 - 

2 0 - 

1 0 -

HS

o

°-------- o
o

o
o

7 Or 

60 - 

50 - 

40 - 

30 - 

20 - 

40p 

3 0 j- 

2 0 

1 0 - 

0 -

HI-BS

o

o o
o

o o

o o
o

BI-PS

o

m 1—7 src

9

0.9
H/C
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0.7
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o
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EI1 -8 SRCCDSiEfaB
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2.

(i)

p-'y- h gr|g2 - 1 - 2fc

8RC^l^zK#(DPDU^e"C#A^^,

h^^v^^)^z^i^zK#PDU-e#a^

5o

p • !l

(i) M f4 ^ PI $1hSw

1 ^zK^(D P D UT'#3E^il^ 8 R t ?)&6 0 / ^

1 ^(DP ^ h &i-&o

#§rfr^ 5 o

: ##8 R C

: #e 8 R c 60
(ii) ^ ^

:m

#i-^o

§r^jmLi:#^i-6o |#m. KL#Mk:%&2:

05@#&gxo#i-o

8 R C##c# &;!#-#-&o

###%#. 8Rc#m§r%#m#^i^mD#%.i:,

6

:D : wj#, m#s R c# c s R c ),

5 9-



(ii)

Oil) # #

2-1 tZTFiro

^r^JS £ L T y-ti' 'A h /1/nL -y ? ^ n-^^ri^v.

m - ^ 1/ /-/l-O#—CfL 1

fa#§r^flffl|g2 - 3,4,5C^i-o

v^/bo i#:zK#%# L-C^^

i-6fc^L"C. ^##"00^6

^ ^ ^ L/bo

ja z u /b s R c z 2
- 4, 5 IZTjk-to

- 6fc$2:^-C

^f-o

SRC: K###L Fe

#m# : m@A#L NMR
: #m@T#,^^450 (O^^uyb#

450€!^±@^ (SRC) ^ K###r

450"CWT@^ ( ) #%W@mo
t,kr v ^yol^grP s. L°u

-<y4fyoT#^&BS. |^#^4r-v-y

(###)

(i)

= Pi + P2 

Pi :

P2 : ( ##l# )

60



mm#=Pi + ?2 + ?3
Pi : o (o&ai# c )

P 3 ■ ^F^Hs^Pil

2 - 7 ( ) , ^ 2 - 8 (

(li) # 8 R C p#(OK^

#m^$r##@L-C#6fl^#A 450TCW±^^ (SRC) 

6 ^'CV^TggL Tto 

1^2- 6 

g|2- 7

g|2- 8 

1^2- 9

m 2 - 10 8 R c#^(0##

%/-

sttfcpet zr> mm

zb.

m 2 -12 

(iii)

#^J^Z^P8^, 8RC(D#^##-x(Dm&$e^il,€tim2-13, 14, 15 t: 

^i"o

Ov)

R C(#(DK^*^^%.6##§:m2 - 1 7 fc^i-o 

##jcomm#a^&m2 -18fz^i-o

) ##4%^:

a$#T# 6o

mfp^tffv - 74- r^v7\
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6o %^-c.

t § i 9 t 3&Jn "t* -5 h <5 o

j; ^ 6 /c#), 9 k A#j(D#^^^

(ii) #8RCf#(DK^
^#(D-v-yyvy7\

SRC^K^ad^/SX. ^KWJ^L-ce&LV^MfRl^^LTV^o

TV^ k#^T"C# 6 ( 3 2 - 7 ) ^

c 2: ^

< %3o COC ( 32 - 8 ) z)^

( (3 2 - 7 ) o c 3: ^ K% ###%(D

##fcZ6to-r, v^<7 7 -

ioooppm @^^-e#K^oT#-e&6

^6^#t6fb6o ###/###= 9 / 1 CD i: L"CV^6 (39 -

2 ) (D^C(D#|o]^$)6t)il/'CV^6 2:A6^6o 

J%K#iA^M#8 R C#^c j; -o-C#^6^% ^(D##^8 R CcDWJ^^IJ^ (^2 

-3. 4)T#g#Hf|-0^;5:TDo ^(DC^^-<7-t:y,

Oii) SRC^O^cD##
#^03:^^, 8RCO#)A^|%K##^B#^-#.x.-C^D. L^t^74fy, -^4r



SRCm^^BI-PS

(-< v-tf v^#-ek° v ###^<7./ -

#8RCp#O^Km^^V^ ##^7/

- HI -B8.

BI-P8 8RCp#(D%#m^

m#a D js D . #^(j ^ L-Cjg^l^ ^ OT^)6 6 ( |3 2 - 13 ) «

sRcop0. %%#m-co±T^^o#m 

^ A/ 6 ( h vo#^im 2 - 1 4 ) ^ SR Co[^&

m##oB8 5%-c^D. cwap
6^ii,TV^5 6fi,&o

#^J ( 7"e h VNMR^C

&j#,5iao, a%K#fF(cZ^#B9#m$r^;^6##'C^<bL"CV^ 

V^(g|2-16)o%^-C, 1 ^zK#^0##YA^g%K#^J ^ L "Cig^T & 6 ^
"S o

(V) ##E#@TO^

(#S R C^(DK^#)

um2 -12 )o

u^i-6^ 6ff, c

[E]^@-e 2 5 2: #0# 8 R C^oK###^###TO 15-1 OZ/h

#-0^)6 C 2: ^^L-CV^6o

i S R Co%# ( i^7K^^o#fp^#o^#§:^^^ ) ^ J:

^zK##fF^jsv^%m#S R C (%%K2:M,;t SRC) o%#k: Z D . 2^7K^oM^
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\A-

iHc Z3#:@{b&im3 C ^

75^,56^: C 2: t##

(/)—o-e^6o 

h. ^ 2: #

A. L-c#mu#6c ^^#qi^L^o

B. #^#p#(DK^a$:1000ppm

c. 2^

4"# <d SHE ~x? h & o
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^mzK#OOg&r±< LTmA^mA^^/J^ <

■5) M Ir] JL b tl fc o

(ii) MA(D##^^^#^(1.5-3%)(7)#^^c,V^-C, 1##3##(1-1, 1-2, 

1-5#), 2#j#2##(2-2, 2-6#), joZ^3##(0)t#^#g:^mL^o 

0 F R 6

6^, - 2 1 f:^i-j; 9 ^Z, MA#A#o^gr##^j$:^6C

2:

2##(D#^^##^M##(D^^^^^M7K#A#(DOg^/J^V^2 - 6##(D^ 

( 9 8-9 9%)
(Hi) im#^ 2##(oMm#m^it#^m§rm2 -1 oc^-#-,

OFR=2 3.6c77L/mz (0^#^^, V^ffUD#A(O#t^(DMmA(O##^^ 200 - 

600 ppm, 97-99%-C^D, 1## ^ 2##'T#A#%jM#&^o

i^O F R# ( 4 7.2cm/zm) ^, ^2-10(Dj:9 < &o

CcDMB^LT^,

^#T,6o
W ##%!##( Ij33;^3##) T(D0FR^mmA##^, #(D^A$OM#^gI2

-22 t/^to

o FR 3ocm/mz
^$)(0#^A#V^^, 0FR^23m/mz

3: -^/co
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- s sRccoma^fK^m^mcmm##)

- 6 .....................................................................................................

- 7 wm# (@###) .........................................................

- s #M4x# (mm##) ................................

- 9 i##k 2 ................................
- 10 1##Z: 2##(D!t# .........................................................
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E2-1 mitumm-m c )

% m

RUN-Xo fh M ## ) SRC/WJ # m # SRC#

v. kg/ cnf m i n -h/T

DA-504 2 30 5 2 5 76.9/23.1 1 / 4 x -b" x PP12 - 3

5 0 5 2 30 5 0 5 79.1/20.9 If // it

5 0 8 2 28 3 4 1 71.1/28.9 1/ 1 VI" 3: X n

5 0 9 290 3 7 1 71.6/28.4 It // n

5 1 0 3 1 0 4 0 1 73.1/26.9 ft // a

5 1 3 2 90 40 1 70.9/29.1 It // 5-1 SCJH:6%)

5 1 4 260 3 0 1 68.4/31.4 It
X 7 n — A
th X

PP12-3

5 1 5 200 29 1 66.6/33.4 ff n — ^ y x it

5 1 8 392 4 5 1 72.7/26.3 If
m -

7 X V'— VI-
tf

5 1 9 3 10 5 0 1 72.3/27.7 If
h vi/ 3: x 4- 

m -7 x 7'- vL
If

5 2 0 290 4 3 1 71.7/28.3 If 1 VL- 3: X 5-5S
( JHz : 3.5%)

5 2 1 29 1 4 3 1 70.7/29.3 n // 6-2S-2
( 2IH2 • 4.7% )

5 2 2 190 3 1 1 69.0/31.0 If tf PP12-3

5 2 4 28 6 5 1 1 90.1/ 9.9 If If //

5 2 5 290 4 3 1 79.3/20.7 If ft

5 2 6 2 9 0 4 4 3 0 72.6/27.4 If If

5 2 7 290 4 5 30 71.0/29.0 If It
^ Cz&z : 3.5%)

5 2 9 292 4 3 1 73.2/26.8 2/5 ft ppi2-3

5 3 0 29 2 6 0 1 72.2/27.8 1 / 4 It It

5 3 3 A 292 4 3 5 74.0/26.0 ft ft ft

5 3 3 B 294 4 0 1 5 74.4/25.6 ft If ft

5 3 3 C 296 4 1 2 5 73.2/26.8 If tf ft

5 3 4 292 4 4 1 74.5/25.5 If It

5 3 7 238 4 1 1 72.0/28.0 If If

5 3 8 296 4 0 25 75.7/24.3 If
y 7 y B
120 o T F A 6 — 1

5 3 9 2 96 4 0 2 5 72.5/27.5 ft
y v y A
2 10—240

tf

540 3 3 3 4 5 2 5 72.1/27.9 it
y 7 yA 
150—180%) tf

5 4 1 2 20 4 0 1 70.3/29.7 If 1 VL- 3: X PPI2-3

542 368 40 25 73.6/26.4 It
y 7 y 

FA6- 1 FA6-1

5 4 3 28 2 4 0 25 73.9/26.1 2/5 -4- 7 B
120 c ^ T //

5 4 4 3 1 5 4 0 25 74.3/25.7 1/4 y 7 -y A
120—150

tf

5 4 5 29 2 41 2 5 71.9/28.1 2/5 1 vu z: x ft

5 5 1 297 4 0 2 5 72.6/27.4 1/4 FA7-1

5 5 3 288 4 0 2 5 71.6/28.4 If FA9-1

5 5 4 29 1 40 2 5 71.2/28.8 U tf
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#2-3 TOflit-Jf (

RUN - NO
IE B

^ SE ft :t] 8RC/^m 8 RC m

1C kg/^cm2 Z/h ±/T

DA- 4 ' 230 54 24.6 86/14 1/4 h FA ^ V -

5 270 53 12.3 85/15 // if tf

8 z 290 53 12.2 85/15 u n ii

1 0 230 53 U.8 91/ 9 ii tf ft

1 1-2 230 53 5.0 67/33 tf a n

1 2 290 52 18.7 84/16 a a FA 7 - 1

1 6 230 55 12 85/15 1/19 n F A 9 - 1

1 7 // a // 85/15 1/9 ii n

1 8 // // // 85/15 1/4 n n

1 9 // // // 85/15 1/9 ii a

#2-4 m#sRc)

PP12-3 5-58 6-28-2 5-1 8 FA6 —1 FA7-1 FA9-1

yB )£r- P 4 30 4 30 4 7 0 47 0 4 6 0
Inn 57L v,

EE Ii kg/cm2 1 5 0 2 00 250 2 0 0 2 5 0

h 0.9 1.0 1.5 1.0 1.0

H8 1 5.9 1 0.6 1 5.7 2 2.6 3 3.8 2 3.0 1 1.5

BS'HI 3 8.6 3 7.2 3 7.8 3 6.6 3 0.4 1 3.8 2 5.6

PS* BI 3 8.3 3 1.6 16.2 14.8 2 0.4 3 7.4 4 0.8

PI 7.2 2 0.7 3 0.3 2 6.1 1 5.4 2 5.8 2 2.1

Pc Pc 6.8 2 0.0 2 5.7 1 9.7 14.0 2 2.4 2 1.2

0 8 0.1 74.9 6 9.7 7 0.8

7U
H 5.5 5.2 4.5 4.9

ft N 1.20 0.9 2 0.9 1 0.9 6
fr

S 1.1 4 3.5 3 4.9 2 5.5 4
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RUN'NO
1 1-2

SRC F A 9 - 1

BS • HI

PS • B I

#2 — 6 # ^ ^

# #T &

7C # ^ #

C . H, N HzO. NO+NOa

6 L. ^ n T#hHT/&0

S ^IkLTSOz, SOa^L, HzOaK^e^^rTNaOHT#^

Ash

Fe

#

HS

HI

B I -< >• -fef y // If ft //

PI t° ij -A ;y tr n ft n n

-7 2



h2-t mmm (M'&mm)

RUN-NO
!###::&#

r kg] r kg ] f kg ]
OuT/iN

DA- 50 4 4.0 0 2. 7 3 0. 8 2 88.9

505 4 0 0 2. 5 5 0. 6 7 8 0. 5

5 08 4.0 0 2. 7 3 1. 1 1 9 6.0

509 4.0 0 2.7 1 1. 08 9 4.6

5 1 0 4.0 0 2. 7 7 1. 02 9 4.7

5 13 4.0 0 2.7 3 1. 12 9 6. 1

514 3. 6 3 2.3 3 1. 06 9 3.6

51 5 3. 1 3 1.97 0. 9 8 9 4.4

5 16 3.8 1 2.4 2 1. 16 9 3.8

5 1 7 3.7 6 2. 2 9 1. 05 8 8.6

5 18 4.0 0 2.8 7 1. 02 9 7.2

5 19 4.0 0 2.8 0 1. 07 9 6.7

520 4.0 0 2.7 0 1. 07 9 4. 1

521 4. 0 0 2.7 0 1. 12 9 5. 3

522 4.0 0 2.5 9 1. 16 9 3.8

524 4.0 0 3.3 8 0. 3 7 9 3.8

525 4.0 0 2.9 9 0. 7 8 9 4.3

526 4.0 0 2.7 3 1. 03 9 4.0

527 4.0 0 2.6 9 1. 10 9 4.8

529 4.0 0 2.7 8 1. 02 9 5. 1

530 4.0 0 2.7 5 1. 06 9 5. 3

5 33A 4. 0 0 2.8 7 1. 07 9 7.0

5 3 3 B 4.0 0 2.9 0 1. 0 0 9 7.6

5 33C 4.0 0 2.8 5 1. 0 4 9 7.3

534 4.0 0 2.8 5 0. 9 7 9 5. 6

5 37 4.0 0 2.7 7 1. 0 8 9 6.1

538 4.0 0 2.8 0 0. 9 0 9 2.4

539 4.0 0 2.8 0 1. 0 6 9 6.7

5 40 4.0 0 2.81 1. 0 9 9 7.5

5 4 1 4.0 0 2.7 3 1. 15 9 7.0

542 4.0 0 2.8 6 1. 0 2 9 7.0

543 4. 0 0 2.8 3 1. 0 0 9 5. 8

544 4.0 0 2.8 8 1. 0 0 9 7.0

545 4.0 0 2.8 0 1. 10 9 7.5

5 5 1 4.0 0 2.8 5 1. 0 8 9 8.0

5 5 3 4.0 0 2.81 1. 1 1 9 8.1

554 4.0 0 2.7 8 1. 1 3 9 7.8
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#2-8 )

RUN - NO
(kg)

m m r kg ]
OUT/IN

mgs#

DA- 5 65.3 18 8 3.4 40.8 96.3

8 ' 18.3 3.3

1 0 1 9. 5 2.0

1 2 54.4 26.3 5.1 1 9.7 9 4. 1

1 6 45.8 20.4 5.3 20.1 99.9

1 7 48.3 28.0 7.6 12 5 99.4

1 9 48.3 33.7 7.2 6.6 98.3

#2 — 9 1 C OPR = 23.6 cm/min )
zk ^ mzk@>#m mmzk^#*

fd % (ppm)

1 m# 2 7.5—33.7 0.41 — 0.60 34— 67 9 8. 7 — 9 9.3

2 ## 2 7.1 — 3 7. 9 0.00 — 0.59 61 — 150 9 7.4 — 9 8.3

#2—1 O 1 MW£2Mlfe<DttM ( OFR =4T.2 cm/min )
^imzk##K

(ppm)

zk ^ 

CO)

1 m# 1,30 0 — 1,90 0 90 — 94 18-21

2 ## 3 00 — 7 0 0 96 — 99 24 — 25
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im 2 

im 2 

m 2 

im 2 

2

im 2 

im 2

g| 2 

m 2

M 2

im 2

m 2 

m 2 

im 2

1

2

3

4

5

6

7

8 

9

10

11

12

13

14

15

16

17

18

19

20 

21

.............

..........................................................

...................................
- ## .............................................

..............................................................

— ..................

mm?)## ................................................................

..............................................................

8RC#^(dB# .........................................................................................

SRC@(0## .................................................................................................

..........................................................

p s[n]4%$ ...............................................................................................................

8RC@4%$ ...................................................................................................................................

..........................................................................

wjco^m .........................................................................................................................................................

- i/-^s h## ..........................................

-1,2,3 ................................................................

oFR^mmzK##m ................................................................................................................
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0.5

02 —T —'k ri# b ft fen k

8 0



0.5
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0.1
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SRC it

02-10 SRCm^O##

] 25 30 ^

5-SS FAB-I6-2S-2 5- IS FA6-1 FA7-1PP- 12-3

02 — 1 1 SRCSO^S

8 2-



(:W

12-12 mmmmvmw

m2—1 3
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R
C

O
I3

W
 (#)

90 -

* 60

E 50

120°CJ^lT@e 150-180°C@^
FA6-1

12-14 t p s mum

150~180°C

FAti-1

@2—1 s mmvmmt srcbot
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00 -

HojHo

72.1 Ho Ho70.0

Ha] Ha

HaHa

9.5Ha Hal0.3

210-240°C150-180°C

12-16

: h a: >-

E]2 —1 7 II S R C CDEy^ei^TL^£>§^§

—8 5—



02-1 8

2 m3 l~2irf/h 2 0 0^
: 2 nf

12-1 9 5 ^ i/--> 3 hsi

—8 6—



I °2
j| 

JL
-i N/^

“fl
VP30 VP50VP30VP30

®2—2o-i =1 mm-

02-20-2 *if0i^7K3#Amm =2mm=

1 2&Z0:2

02—20—3
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m2 —2 1 OFR 6MTkBiSE

A—Al 1-5 //

/ 4/

0 R F (cm/rain)

E12-22 ORF ii©MS

(^
)



3.
(1) bSBfcJrSfffE

-f.

SIlltcEfflLfcyy. H1070 - y- b &H 3 - l cit, $*f± 2 *?!]£, D , **

liCftLfcgftfiSRC, IIJ, tottis J;yH2 A'^-t-fcSo 

srcb, i<**SJxfi:-®ho.i hy/s-<7fit (EvSiEixt£$) "Cf#e>tifc 

EK»iS:I(i!IiSE ( 7 5 7 '7 ) Ci>W-T, #RSRCSr?t, ^<0#K S R C Sr

WJtliLT, S-bA'SSTKfl-SrBfc* L Tf# ^ tlfc tOt-(H3 - 2 ) (;•?: 07p- 

SrSto

yAv-bttSrft-^L AWfeSr^±L, S,51116 Sr L- fclgEffl L fc„ irto

bittS}" SrilE 3 - 1 iZ. 73>'f"o

MEiirBKS irtV'5 Ni- Mo *tojti;E$rEffl L fc0 ttoffiESrS 3-2 tc8E:9-*$r 

03 - 3C, 3-3 tst,

H2 A'AfiSE® H2 ,+: y ^to =fc to Sr ^ to £ $E,fl L fc„ 

mEt0H2 S »-y. SrEffiL/E„

p-

(i) tetttoEUBto

MfS#@MK##Sr^##, *1*1 Sr N2 g#L, ifcaEC®b SrSESLfcSL 

#EtoEfb##&M%i-So h2s »"* Sr-^trH2 #y & 200-315 C <0 MttJgic j®L, 

to n *"y. to H2 S e$^An »'Xtoten(C —sL fcttil(0 t #, Ifti^Tlfetot L 

feo to|, SEL-C n2 ^tMSrlStiittcSflti.

(ii) SStoHS
1 it*8sTEKB9SV'SE*frTAf#6EfcV' < o^to SRC Srjg&l-CjgJSU 5S-L' 

d-Uggr-EK^, yt7 cT$a-c###y -r - K* y 7

(iii)
#EoE#Eto#-T#, *l*lSr N2 «tlfEiaS77 h Srfr& 50 ftv>tH2 »" 

y.X*^ASr*#E#EL, S$S$yx b Srfrft 5„ ^toESfEE^frTA H2 *'*<o 

ail+to^SSrfi'/j: 5 „ H2 A'xfltlSrBEMHcESL, H2 *'y. Jr t & cm#!<o^ 

Sr#*6L6^6#@SrM%ES. ^fitoSS^SfStoSE-fiSca V Ato $r SRC

$E ( = . (ii)tlB#) CfflPfi, SE.$rttog$SrfiiT$<o®EtcESfE50 

RtEeSfitofiS^—$-e, * 7 *' y. fij$ <o SE ^ t$l£—$K Zj: -?tc t 
-3fct^*b-cSI*^Srlflte-t-5o



SRC ft S R C 5 WlB-i OTJ® * £*851-

t 2jl9HSLZc^, • 5i$ii*ni§|9|-t'ifc5o

Mi|S|—300-500 frfc 9 &?T*

(iv) # m m

t, SRC SlfS5rS9H; W 9 f ixlEtSo ffiiifi < I: ft 3 t (Sffi 

£§fifeL, SSfcE.CT®#

LfiaittMSrES1-5„

•■ 9I!mI*18 
(i) toffi®:

5 i 5 fc^-SI5fcgV'gl)$:*x7S:^?,5E«i-5„ 

*Lic»ttRy^SttS#:Sr-$«'f:o$g6J: 9 36#L, —Ztm 

t5o

Smctitf 5)tettS$ ( toE*i:7FStta*l:oti:) 3 - 4 fc»1-0 Effl
^F~^7 -i ? -,+:-^ s7oi t\ ircofidlS.y

1465-*$:$ 3 - 4, 5 tCTjt-f o 

(li)

ESOS-tir/fccoiifijeBSilifi, src, 'Mtt-e$>3„ %#*#

3 - 6 , 7 tC7S"i"o

(no a- #

iSHftii y y/Hc-DV'"t*-*£W§:fj/j: ^>7c0 it b "CSI$L fcfl-fftX i fiikroji 9 

-ei>-5o
....................NMR

RS RC............ Sfflfl-si], 7C#»#

H- s EC«S......7C#»#

5id<;...................E/SS-^t ( c,- c«, co, co2, h2 )

3u$$E...................7C*5-W, jteilSfc-Dffe,ns^jKov'

TS-#f Srfrij: 5„

US. — 250 C ............... 7cX53"fi\ •S’zMSJS

250 - 450 C ............... 7C#^#, S@ttS, NMR

450 1Cti,_h ( SRC) ........... 7C*»tlT, MJS-gU

5HFWi£ii i i 6"C* 3-8 Kit,

—90“



(!)

L-$jM$lj5i:tWtti L ft o
^A# : = 8 R C##oa (7^-Kfv^(D

m&miim)

mA=Fi + Fg

mm# : o^rnu^##)

mm=p% + Pa

3-9 fC^Ao

(ii)
3-5j6j;^3-6 ^C^Ao

(iii) ^ 8 R C (D##%

<omwefmcz&mRmm&im3 - ?^^Ao

j; D fa#§:|3 3-8 fc;uAo
^J^AS#MSr^6^^fLA fa#^f&TA^o m3-8fCjoV^T[m&#^j^jg#

P DU 0 (DM#= f 1//T y - h %

P DU - 0 (D[m&#^J=P DU - 1
1 1 

P D U - 1 p D U - 3 - 2
I 1

P D U - 3 - 2 (0[a4%##j= P D U - 3 - 4
f "■

P DU - 3 - 4

l 0 g AS

2 m g as

simgAS

4@S AS

fa#?)#%a##]-C8 R C Sr##AS k fa 3 -10

^SrMf4m 1 5 Mbgv^ci;) c> 591^ Sr 13 3 - l l fctjnAo

-91-



(V)

t)*iR$Kj3V'-ciES ( SAW ) ( it ESI) ©iwsgfflilfit^iHrfcftV'w-e,

4)$ti)R*toStljC|$VTB, itAlSiJiilitiAJ^L < t 5 J: 5 lc#)*tZ$SrSEL/-c„ 

^roSE^&ii, tf®tSZ$©EAl!!l$:IEl: L Tiltti(llzi:EAfljtc#L <45J;5 KitEI 
S5t5 4 roT*fc5„

Hlfc-<-^tCPD U - 10S EC ( 450 CUES,H I (

-P- "/EiSE ) »#$, @Kift ( SB -250US,6@E ) b @SJ ( 250-450 'Cffi&Wfr ) 

0iR¥. H20i3 iffH2s, NHs, KE**»'^to*)S*(OEB#E<bS:E 3 - l 2 £ 0 

3 - 13 CItj-cEo

EjS^jaiWUlJlX^wg^iSTwll 9 A'*5o

S ECMf= ( 1 - g R c 1} x 100

H I »#* = ( 1 -Ijgg J {) X 100

@eift3y$*= ( ^8 R C#
-) X 100

****-> * .00

P DU - 4 O 8 R 3-14

to

f l/d- y - h# ) 1/^- y - ^ O#^ 8 R CO

(V) -to#

8RC )##o'H-NMR^j:67K#^#om!l^m(m#^ib) §:

13-16 $Z7F-fo

(u

-9 2-



:#^^^ 750#^(PDU-6)T&D. C#:

C(D;

L/c^.

A#k:33^1% 3 - ^ Z -?/X

(ii)
&A.

3:6),

(DWz^a^lRt—^^^LTV^o (mE^:) T#J%

LTV^6(D-C\

7 ^ 4"^ j3^tr#2#^L#6 t (O-C&60 

PDU-2^z^PDU-3

(iii) ####2)^##^

A^##^±m#z D mm (##: ^%m#= 1 : 5 x ## 100

^#(0#^^ -^-cv^oC M3 - 4 ) o (_LT^^ ) (0

v^6(M3-5, 6)0 zK#ib^#(oac^^y-^(o##, 7K#<b^#oM^

(iv) wjco^mmm^sRcco###

2); i, Z 0#^ < 6^, WJgr^mT##^^6y p-k^$r

-9 3-



^ 6 c ^

PDU-

1 (OT^ h^f# (MfS^^ 360 €. ^^ 250atg. LHSVO.5 . 250-450 %:

T-C#, 400-500 M&#^J(Dfa

^L"CV^6 ( M 3 - 7 ) «

#^jco fa#}±. TKmmm^m^^^^-cmTL-c^D.

^(Dfa ##{&#,340 TCW±<D#^@^^. 

|W]^(0#^ fa #^!jO fa #^#< ^ 0,

O fa#(D##^##^^6#f%^^L-rv\6(|g|3-8. 9)o

250-280 0 (M3 -17)
8RCO#^J^cO###f3:. SRCOj#t?)B#&^:#6o #^jOfa

-10. n)o #^.

7 4- K;K yy^a^ 9< y ) 9 ^

@#^^6o CO#,#^PDU-2 ^j;^'PDU-3'(DTy. hT##L^o

(V)

z <d£M%^< i-5 n 0 fBEte£:rS£>5 r b ^tt50 %

[g^WJcOfa

#. SRO#$.

#k 8RC^&:&r#mT^#m^ZD.

f y^- y- 3: 6 8 R C##$ %:#.;% &####!: A,

(M3 -15)

WJ k Li:^7K#^ y^- v - h yy±y-h#^8RC^

sRc##$#yre%m#%v'o

—9 4—



(vD

-C0 3-4r "3% ^mL-CV'So

fikWiW'fo£rfj& y tiUM teMWt^/flizkY'p ?:^lt' # 6 c t h <5 0 4*
#go%y. h -C750#^o^m^A@^g:##EL#^(D-e, 4#<ojEmW3#6fi,;t t# 

X. btl50

7f f-o#8#%2: ) T\

Jl V'M$k<o llf^l t 4^H<o m§ ~c h ■§ o

(vii)

7 5 0 #f^?)#89]K<0#c#&im3-l 8,1 9,2 0,2 1 M^L/bo

It# 6^7 ^ < ^%{b7 %>$> <d k^XhtiZ o

-t(7)^^:. C^$-C(D 5 00^^^i^Ty.l'(D#^Cjt"<-C, SRC, ^^"^y 

/(<##( HI ) (D#<W^#V^g(D#$r^L^o

A. T^h^g<o#n#d^mm%L#;to gp^,,

^,fc#vx SRCO##^^#^^o

C. f y; hm@&M9 ( 3000-6000h ##) ^ gr^EL, m

111fc, SRc#o##(D^aogf-^(Dm^js



3 1

3-2 

3-3

3-4

3-5

3-6

3-7

3-8

3-9

3-10

................................

...........................................................

..............................................

.......................................................

..............................................

( -fr (0 1 , SRC )

( -tco 2 , ) ..........

............

......................
S^#%:

96



#3-1 L/^-y—

c 9 1. 1 6 96
Tcme^f

H 6. 1 3 96
N 0. 7 7 *
S 0. 4 2 *

IK 0. 1 96JfcTF

7k 0. 0 8 96

Fe 2 8. 6 p pm

r. a 5. 1 p pm

# M %■ $f Mg 1. 6 p pm

K 0. 3 p pm

N a 1. 5 p pm

ms-2

MoO 3 1 4.0 96
NiO 4.0 96

Aluwina Base Balance

#3-3

1/16^

kk # M# 230 ,%!/&

# ?L # # 0.6

# % j# 0.5 8 %/W

#3-4 >f 7-^8701 )

2 0 96<

6 5 9&<
0. 8 96>

1. 3 96>
1 96>
0. 5 *>
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#3-5 mm<& (31 >rfr)

# # (mm) m ^ ( ^ )

3. 3 —3. 2 6. 4 5

3. 2 — 3. 1 3 8.7

3. 1 — 3. 0 3 5. 5

3. 0 —2.8 1 6. 1

2. 8 > 2.2

3.1 3 mm<£

#3—6 zk;Wl£S# ( 1 , SRC#^Ozki#i^0 )

N o
(D

m *

(&%/W)

E U LHSV

(/h r )
Feed #

( l/h r )
H=Oil E

SRC# # @

1 3 6 0 2 5 0 0. 5 1. 0 15 0 0 m 7k 7?s
SRC

zk?#^ 
y — b ?ft

2 3 6 0 2 5 0 0. 5 1. 0 15 0 0
zk 7# 

SRC
1) -^-yf

2 — 5 3 8 0 2 5 0 0. 5 1. 0 15 0 0 R ± R ±

3 3 6 0 2 5 0 0. 5 1. 0 15 0 0 R _fc r ±

4 3 6 0 2 5 0 0. 5 1. 0 15 0 0 R ± b.p. mm
^ix^-y— h

4 — 4 4 0 0 2 5 0 0. 5 1. 0 15 0 0 r ± r ±

5 4 0 0 2 5 0 0. 5 1. 0 15 0 0 R ± r ±

6 3 6 0 2 5 0 0. 5 1. 0 15 0 0 r ±
zk ^ i/

* y - h

#3-7 iS^JcDTkSRJ^ )

Nd
(&%/W)

E tS

(/hr)

LHSV
Oil Feed
#0f/hr)

iVOilE
(Nc/6)

# m @

0 3 6 0 2 5 0 1. 0 2.0 15 0 0
B P ## 

yvy-y— h#

10 0 0 3 6 0 2 5 0 1. 0 2.0 R ±

110 1 3 6 0 2 5 0 1. 0 2. 0 (Sf ± R ±

110 2 3 6 0 2 5 0 0. 5 1.0 r ± R ±

12 0 0 3 6 0 2 5 0 1. 0 2.0 r ± r ±

B.p.m#^i/^y- h# : 2 5 h u^%o

-98-



M3 8

e & e &

7C $ ^ # J I S Ai 8 8 1 3 K*#x K#%###-?

cog .HgOtL-c

S(d:##KXb

SOg 6 UT^#o

I # ^ # Ke:d:8 o o°± i o zk^a

^ ^ 7 ^ v y ^ (4: x b ^#o

3 ^ X # # AST

N M R H-N M R , 1 3C - N M R K X b Ha , Ha

Ho iy X tf C. a Lx Brown—La dne r

&K z b

% 6% D ( =, 7-

-y— y\ tR y ' * v t? )

TgHg CgHe CgHg C4H10 LO

(10%

Hg s, NH3
it m # ^ f99L&&K X &o

m 3-10 o s

# # @ m ^ i ^ n

±# ( # )
^ % ±

» T

6. 1 4 6. 3 5

6. 3 1
6, 5 7

6. 6 5

—99—
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9-(l) SR-PDU-1 E3—9

Na

T ime Feed 

kg/ h
H2

<t>
Feed 

kg/ h
Oi 1

*
Fi 

kg/h

o d Oi 1
*

off 

kg/ h
gae (=Wr)

%
Fe 

kg/ h
e d F r o d u 

kg/ h
c t r e C O V

*

1 4.0 0. 1 3 3 1 0. 5 1 1. 1 3 6 8 9. 4 9 1.1 0 5 8 7. 0 4 0. 1 6 6 1 3.0 9 1. 2 6 9 1. 2 7 1 0 0. 1 3

2 1 6.0 0. 1 3 3 1 1. 1 4 1.0 6 5 8 8. 8 6 1. 1 3 5 9 4. 7 0 0. 1 1 9 9. 9 0 1. 1 9 8 1. 2 5 1 0 4.6 0

3 3 5. 5 0. 1 3 3 1 0. 7 0 1. 1 1 4 8 9. 3 0 1. 1 6 3 9 3. 1 9 0. 1 1 7 9. 3 5 1. 2 4 7 1. 2 3 1 0 2.5 4

4 5 4.0 0. 1 3 5 1 1. 2 9 1.0 6 0 8 8. 7 1 1. 0 9 5 9 1. 6 4. 0. 1 1 8 9.8 6 1. 1 9 5 1. 2 1 1 0 1. 5 0

5 7 8. 0 0. 1 3 5 1 0. 7 5 1.1 2 0 8 9. 2 5 1. 1 1 5 8 8. 8 5 0. 1 1 6 9. 2 2 1. 2 5 5 1. 2 3 9 8.0 7

6 1 0 2.0 0. 1 3 3 1 0. 5 8 1.1 4 0 8 9. 4 2 1. 1 6 3 9 1. 2 2 0. 1 2 2 9. 6 1 1. 2 7 5 1. 2 9 1 0 0. 6 3

7 1 2 6.0 0. 1 3 5 1 0. 5 2 1.1 4 8 8 9. 4 8 1. 1 5 0 8 9. 6 4 0. 1 2 0 9. 3 3 1. 2 8 3 1. 2 7 9 8. 9 7

8 1 4 2.0 0. 1 3 6 1 0. 5 2 1.1 5 5 8 9. 4 8 1. 1 3 5 8 7. 9 3 0. 1 0 9 8. 4 6 1. 2 9 1 1. 2 4 9 6. 3 9

9 1 6 6. 0 0. 1 4 4 1 1. 3 0 1.1 3 1 8 8. 7 0 1. 1 3 0 8 8.6 2 0. 1 2 4 9. 7 0 1. 2 7 5 1. 2 5 9 8. 3 2

1 0 1 7 8. 0 0. 1 4 2 1 0. 8 1 1.1 7 4 8 9. 1 9 1. 1 6 6 8 8. 5 3 0. 1 2 1 9. 2 0 1. 3 1 6 1. 2 9 9 7. 7 8

1 1 1 9 8.0 0. 1 4 7 1 1. 1 8 1.1 6 9 8 8.8 2 1. 1 9 6 9 0.8 7 0. 1 1 0 8. 3 9 1. 3 1 6 1. 3 1 9 9. 2 6

1 2 2 1 1. 0 0. 1 3 9 1 0. 6 1 1.1 6 7 8 9. 3 9 1. 1 1 8 8 5. 6 4 0. 1 1 0 8. 4 4 1. 3 0 6 1. 2 3 9 4.0 8

1 3 2 3 5.0 0. 1 3 9 1 0. 4 6 1.1 8 6 8 9. 5 4 1. 1 2 0 8 4. 5 6 0. 1 1 2 8. 4 6 1. 3 2 5 1. 2 3 9 3. 0 2

1 4 2 5 9.0 0. 1 3 9 1 0. 4 4 1.1 3 8 8 9. 5 6 1. 0 9 5 8 2.5 5 0. 1 1 2 8. 4 5 1. 3 2 7 1. 2 1 9 1. 0 0

1 5 2 8 7. 0. 0. 1 3 2 1 0. 2 0 1.1 6 4 8 9.8 0 1. 0 9 3 8 4. 3 0 0. 1 2 3 9. 5 0 1. 2 9 6 1. 2 2 9 3. 8 1

1 6 3 1 1.0 0. 1 2 9 1 0. 1 8 1.1 3 6 8 9. 8 2 1. o 9 0 8 6. 1 8 0. 1 1 6 9. 1 7 1. 2 6 5 1. 2 1 9 5. 3 5

1 7 3 3 5.0 0. 1 3 1 1 0. 6 0 1.1 0 8 8 9. 4 0 1. 0 8 0 8 7. 1 4 0. 1 2 1 9. 7 6 1. 2 3 9 1. 2 0 9 6. 9 2

#
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9-(3) SR-PDU-3

NO. T i me Feed
Ay/h

H2 Fe
Ary/ h

e d Oi 1

%

1 2 4. 0 0. 1 7 7 9. 7 2 1 0 8 6 9 0. 2 8

2 4 8. 0 0. 1 3 7 1 1. 6 7 1. 0 4 0 8 8. 3 3

3 7 2. 0 0. 1 2 6 1 0. 3 6 1. 0 6 6 8 9. 4 4

4 9 6. 0 0. 1 2 5 1 0. 5 5 1. 0 6 2 8 9. 4 7

5 1 6 4. 7 0. 1 2 8 1 0. 7 5 1 0 6 0 8 9. 2 5

6 1 8 8. 7 0. 1 2 8 1 0. 7 5 1. 0 6 0 8 9. 2 5

7 2 1 2. 7 0. 1 2 8 1 0. 7 0 1. 0 6 6 8 9. 3 0

8 2 3 6. 7 0. 1 2 8 1 0. 5 6 1. 0 8 2 8 9. 4 4

9 2 6 0. 6 0. 1 3 9 7. 1 2 1 8 1 0 9 2.8 8

1 0 2 8 4. 6 0. 0 0 9 0. 6 1 1. 4 7 0 9 9. 3 9

1 1 3 0 0. 6 0.0 0 9 0. 7 8 1. 1 5 0 9 9. 2 2

1 2 2 3 8. 6 0. 1 3 7 1 2.8 4 0 9 2 8 8 7. 1 6

1 3 3 6 5. 6 0. 1 3 5 1 3. 5 6 0. 8 6 0 8 6. 4 4

1 4 4 0 6. 4 0. 1 3 8 5 7. 9 2 0. 1 0 0 4 2.0 8

.Oil

%
Of f
Ay/ h

%a s O^)

*
Feed 

kg/h

Product 

kg/h
r ec ov.

9 5. 6 0 O O 9 8 8. 1 8 1. 2 0 3 1. 2 5 1 0 3. 8 1

1 0 7. 0 2 0. 1 1 9 i 0. 1 3 1. 1 7 7 1. 3 2 1 1 7. 1 9

9 5. 6 4 0. 1 0 7 8. 9 5 1. 1 9 2 1. 2 3 1 0 4. 6 1

9 8. 3 1 0. 1 0 5 8. 8 5 1. 1 8 7 1. 2 7 1 0 7. 1 3

9 4. 3 0 0. 1 1 1 9. 3 6 1. 1 8 8 1. 2 3 1 0 3. 6 8

9 1. 7 7 0. 1 0 8 9. 1 3 1. 1 8 8 1. 2 0 1 0 1. 0 6

9 2. 4 0 0. 1 1 0 9. 2 3 1. 1 9 4 1. 2 1 1 0 1. 6 7

9 3. 9 9 0. 1 1 3 9. 3 7 1. 2 1 0 1. 2 5 1 0 3. 4 0

4 6. 0 3 0. 1 1 7 6. 0 0 1. 9 4 9 1. 0 1 5 2. 0 4

5 3. 7 5 0. 1 2 2 8. 2 3 1. 4 7 9 0. 9 2. 6 2. 0 0

9 6. 4 6 0.1 2 2 i 0. 5 5 1. 1 5 9 1. 2 4 1 0 7. 0 5

8 6. 4 1 0. 1 1 3 1 0. 6 5 1.0 6 5 1. 0 3 9 7. 0 7

8 8. 4 5 0. 1 1 2 i 1. 2 2 0. 9 9 5 0. 9 9 9 9. 6 5

4 3 5. 1 6 0. 1 2 0 5 0. 6 7 0. 2 3 6 1. 1 5 4 8 5. 9 6

kg/ h

1. 1 5 0 

1.12 0 

1. 1 4 0 

1. 1 6 7 

1. 1 2 0

1.0 5 0 

1. 1 0 3

1.1 3 7 

0. 8 9 7 

0. 7 0 5 

1.118 

0. 9 2 0 

0.8 8 0 
1.0 3 4
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9-(2) SR-PDU-2

Na T ime Feed
kg/h

fI2

<*>
Feed

&%/h
Oi 1 

$
F r o d 

kg/ h

.Oi 1
#

Off gas(=N^)

kg/h °h
F

&%/h
eed Froduct r e c o v

1 1 6. 0 0. 1 7 5 1 3. 0 2 1. 1 7 2 8 6. 9 8 1. 1 9 8 8 8. 9 1 0. 1 5 2 1 1. 2 9 1. 3 4 7 1. 3 5 1 0 0. 2 3

2 3 9. 5 0. 1 7 9 1 2. 9 5 1. 2 0 3 8 7. 0 5 1. 1 8 3 8 5. 6 0 0. 1 5 8 1 1. 4 6 1. 3 8 2 1. 3 4 9 7. 0 7

3 6 2. 0 0. 1 7 7 1 2. 9 2 1. 1 9 4 8 7. 0 3 1. 2 2 2 8 9. 1 2 0. 1 6 4 1 1. 9 6 1. 3 7 1 1. 3 9 1 0 1. 1 0

4 8 6. 0 0. 1 7 2 1 2. 4 2 1. 2 1 1 8 7. 5 8 1. 1 7 0 8 4. 6 1 0. 1 6 2 1 1. 7 2 1. 3 8 3 1. 3 5 9 6. 3 5

5 1 5 7. 0 0. 1 7 4 1 4. 1 0 1. 0 5 8 8 5. 9 0 1. 0 8 0 8 7. 6 9 0. 1 5 4 1 2. 5 2 1. 2 3 2 1. 2 3 1 0 0. 2 5

6 1 8 1. 0 0. 1 8 3 1 5. 2 3 1. 0 2 1 8 4. 7 7 1.0 8 0 8 9. 6 6 0. 1 6 3 1 3. 5 0 1. 2 0 4 1. 2 4 1 0 3. 2 0

7 2 0 5. 0 0. 1 8 8 1 4. 8 7 1. 0 7 6 8 5. 1 3 1. 1 0 0 8 7. 0 3 0. 1 7 2 1 3. 6 1 1. 2 6 4 1. 2 7 1 0 0. 6 7

8 2 2 9. 0 0. 1 8 6 1 4. 8 1 1. 0 7 1 8 5. 1 9 1.0 8 0 8 5. 9 1 0. 1 7 0 1 3. 5 1 1. 2 5 7 1. 2 5 9 9. 4 6

9 3 0 3. 0 0. 1 6 9 1 2. 4 1 1. 0 9 2 8 6. 5 9 0. 9 4 2 7 4. 7 0 0. 1 5 9 1 2. 6 1 1. 2 6 1 1. 1 0 3 7. 3 2

1 0 3 2 3. 0 0. 1 0 8 7. 9 1 1. 2 5 6 9 2. 0 9 0. 9 7 8 5 8. 5 1 0. 1 0 5 7. 6 8 1. 3 fi 4 0. 9 0 6 6. 2 4

1 1 3 3 9. 0 0. 1 7 8 1 3. 0 6 1. 1 8 6 8 6. 9 4 0. 6 5 5 4 8. 0 2 0. 1 6 9 1 2. 4 1 1. 3 6 4 0. 8 3 6 0. 5 8

1 2 3 7 1. 0 0. 1 7 4 1 0. 2 6 1. 5 1 8 8 9. 7 4 0. 9 0 4 5 3. 4 4 0. 1 7 9 1 0. 6 1 1. 6 9 2 1. 0 3 6 4.0 6

1 3 4 0 9. 0 0. 1 7 5 1 5. 5 0 0- 9 5 6 8 4. 5 0 0. 9 5 5 8 4. 4 1 0. 1 6 5 1 4. 5 9 1. 1 3 1 1. 1 2 9 9. 0 1

1 4 4 3 3. 0 0. 1 7 1 1 5. 4 4 0. 9 3 6 8 4. 5 6 0. 9 9 0 8 9. 4 4 0. 1 7 5 1 5. 7 9 1. 1 0 7 1. 1 6 1 0 5. 2 4

1 5 4 5 2. 4 0. 1 6 9 2 0. 6 7 0. 6 4 9 9 7. 3 3 1. 3 5 0 1 6 5. 0 2 0. 1 7 2 2 1. 0 1 0. 8 1 8 1. 5 2 1 8 6.0 4

1 6 4 8 0. 9 0. 1 8 4 1 4. 3 6 1. 1 0 0 8 5. 6 4 1. 0 0 0 7 7. 8 6 0. 1 7 3 1 3. 4 5 1. 2 8 4 1. 1 7 9 1. 3 3

1 7 4 8 6. 4 0. 1 8 4 1 2. 1 3 1. 3 3 0 8 7. 8 2 1.0 5 0 6 9. 3 3 0. 1 8 2 1 2. 0 0 1. 5 1 4 1. 2 3 3 1. 3 8

] 8 4 8 9. 4 0. 1 8 9 2 0. 5 6 0. 7 3 0 7 9. 4 4 1.0 7 0 1 1 6. 4 5 0. 1 8 0 1 9. 5 6 0. 9 1 9 1. 2 5 1 3 6. 0 3

1 9 4 9 5. 4 0. 2 0 3 1 9. 3 1 0. 8 3 0 8 0. 1 9 1. 3 0 0 1 2 5. 5 9 0. 1 9 3 1 8. 6 1 1. 0 3 5 1. 4 9 1 4 4.2 2

20 5 0 1. 4 0. 2 0 5 2 1. 4 7 0. 7 5 0 7 8. 5 3 1. 3 4 0 1 4 0. 3 0 0. 2 0 6 2 1. 5 7 0. 9 5 5 1. 5 3 1 6 1.9 0

2 1 5 0 5. 4 0. 2 0 5 1 8. 3 9 0. 9 1 0 8 1. 6 1 1. 1 8 0 1 0 5. 8 2 0. 1 8 5 1 6. 6 1 1. 1 1 5 1. 3 7 1 2 2.4 5
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9 - (4) SR — P DU — 4

NO. Time Fe 
kg/ h

e d H2 Feed 
kg/h

Oi 1 Prod 
kg/ h

Oi 1 Off 
kg/h

;as ( 4f;r4r ) Feed 
kg/ h

Pr oduc t 

kg / h
re c ov.

<*>

1 5. 5 0. 1 3 9 9. 2 4 1. 3 6 0 9 0. 7 6 1. 2 9 0 8 6.0 9 0. 1 0 1 6. 7 6 1.4 9 9 1. 3 9 9 2.8 6

2 2 8. 3 0. 1 3 6 1 0. 4 8 1. 1 6 0 8 9. 5 2 1. 1 3 0 8 7. 2 0 0.0 9 4 7. 2 5 1. 2 9 6 1. 2 2 9 4. 4 7

3 4 6. 5 0. 1 3 9 1 0. 5 8 1. 1 7 0 8 9. 4 1 1. 1 5 0 8 7. 8 9 0. 0 9 8 7. 4 8 1. 3 0 9 1. 2 5 9 5. 3 8

4 5 5. 6 0. 1 3 7 1 0. 3 0 1. 1 9 0 8 9. 7 0 1. 0 9 0 8 2. 1 2 0. 1 0 0 7. 5 1 1. 3 2 7 1. 1 9 8 9. 6 8

5 7 7. 7 0. 1 3 6 1 0. 5 6 1. 1 5 0 8 9. 4 4 1. 1 2 0 8 7. 1 0 0. 1 0 0 7. 8 0 1. 2 8 6 1. 2 2 9 4. 9 3

6 1 0 1. 7 0. 1 3 1 1 0. 4 1 1. 1 3 0 8 9. 5 9 1. 1 2 0 8 8.8 0 0. 0 9 3 7. 3 4 1. 2 6 1 1. 2 1 9 6. 1 6

7 1 2 5. 7 0. 1 2 9 1 0. 5 5 1. 0 9 0 8 9. 4 5 1. 0 9 0 8 9. 4 5 0. 0 9 0 7. 4 2 1. 2 1 9 1. 1 8 9 6. 8 9

8 1 4 9. 7 0. 1 2 5 1 0. 2 1 1. 1 0 0 8 9. 7 9 1. 0 9 0 8 8. 9 8 0.0 8 1 6. 6 0 1. 2 2 5 1. 1 7 9 5. 6 0

9 1 7 0. 7 0. 1 2 2 1 0. 1 7 1. 0 8 0 8 9. 8 3 1.1 0 0 9 1. 4 9 0. 0 8 8 7. 3 4 1. 2 0 2 1. 1 9 9 8. 8 5

1 0 2 1 8. 7 0. 1 3 0 1 0. 8 6 1. 0 7 0 8 9. 1 4 1. 0 7 0 8 9. 1 4 0. 0 9 7 8. 1 1 1. 2 0 0 1. 1 7 9 7. 2 8

1 1 2 3 1. 7 0. 1 3 0 1 0. 9 6 1. 0 6 0 8 9. 0 4 1. 0. 6 0 8 9.0 4 0. 1 0 0 8. 4 0 1. 1 9 0 1. 1 6 9 7. 4 6

1 2 2 3 9. 7 0. 1 4 8 1 2.0 8 1.0 8 0 8 7. 9 2 1.1 6 0 9 4. 4 3 0. 0 5 9 4. 7 7 1. 2 2 8 1. 2 2 9 9. 5 6

1 3 2 8 7. 7 0. 1 3 6 1 1. 4 5 1.0 5 0 8 8. 5 5 1. 0 8 0 9 1. 0 8 0. 0 6 6 5. 5 6 1. 1 8 6 1. 1 5 9 6. 9 2

1 4 3 0 3. 7 0. 1 3 6 1 1. 4 5 1. 0 5 0 8 8. 5 5 1. 0 9 0 9 1. 9 2 0. 0 5 9 4. 9 9 1. 1 8 6 1. 1 5 9 7. 1 4

9 - (5) S P - P D U - 5

NO. Time Feed
kg/ h

H2

%
Feed 

kg/ h
O i 1 Prod 

kg/ h
.Oil Off gas 

kg/ h
(

<t>
Feed 
kg/ h

F r o d u c t 
kg/ h

re c o v.

1 1 2.0 0. 0 9 7 7. 9 8 1.12 0 9 2.0 2 1.1 1 0 9 1.2 0 0.0 5 1 4. 1 8 1. 2 1 7 1. 1 6 9 5. 4 2

2 4 4.0 0. 0 8 1 7. 4 2 1.0 1 0 9 2. 5 8 0.9 8 0 8 9. 8 3 0.0 5 3 4. 8 3 1.0 9 1 1.0 3 9 4.6 8

3 6 4.0 0. 1 2 8 9. 9 2 1.16 0 9 0. 0 8 0. 8 9 8 6 9. 7 4 0.0 9 7 7. 5 5 1.288 1. 0 0 7 7. 3 0

4 1 0 0.0 0. 1 2 6 9. 6 4 1. 1 8 0 9 0. 3 6 1. 2 6 6 9 6. 9 4 0.1 0 1 7. 7 4 1.306 1. 3 7 1 0 4. 7 1

5 1 2 4.0 0. 1 2 2 9. 3 9 1. 1 8 0 9 0. 6 1 0. 9 8 8 7 5. 8 6 0.0 9 5 7. 2 7 1. 3 0 2 1.0 8 8 3.1 6
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#^##7#^. 7i/A7-l'#&r7^-K^77^8:AL, 7i/±v-h^-o^M&

6 o

7. h &r^ 4-3 ^^i"o
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mn* 7 y — zK^}^#

]%A7 7 V

tO bz.
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^^czK zK^^-#

^ Z 9 Cg&E##L %?)-(% ^(oMM^A^im 4-6 fc^fo

(i) 4MK%3:
##4%^^^(0^2: < #:ajL^o

^EA : 7 4 - Kf y f (WV- 1 ) (O Z D t (Do
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Pz = (WE - 3 ) "0(0###
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(ii) #4%^

mA: (WH-1) (WH-2)

^Eta : Qi = 7. 7 V - &^^M^&TZm#i-6(0k:#L,;t#a

-122-



mm=Qi + Qz

^ L/co

Oil) J%A$
9 V k L^:o

7 P ^ j; D # &=h,/&:$}## gr^g#*:: L T#:Uj

^ ^ j; D#6:h,%#&aE#k:LT#mL;t&(0 1:
(D, zmommu^o

m^zK^#^^m!lL/c##7K^#§r^#2: L-cmmu^tOk, mzK^7 % -0^7- 
;L-7 vf 7 V ^ D ^ (O, 2#D #mL

tCo

dv)

Toe###&m#L/co
(V) -t(D#

^#^(DRUN^^V^-C^%L^o
#4%^:. - s^f,,

(i) #M4%^
^4-5 fc^i-j; 9 ^cwv - 1 (0 L

/u^cOT^.l'^^S ^ ^ ^-CV^6o

wp-i co^mmo##^, T^h#cowp-ico^hp-^##i-^^^^mf-6o 
cco#^i&-e^. ^yy<o

^ vy#%§r#gi-6^^$)^o

wv-i coi/-</i/^{b^l34-7fc^i-zr^<—wp-i (oetWj#

(ii) #4%^:
^4-5, g| 4 - 8 z 0 fc#4%^ ( m/A ) ^ 0. 5 - 0.8 ( 0.6 5 )"C&6o

§r^L TV^ ^ C ^ 5#@^,(0

^tl50



SsteSt t C.6frfee*$:l#XV'50X\ 

tl ifor-;* it®#Lf§5 ce 9 5 tflistis.
tiTfeEi6i-5I8** • g«i«

(iii) 18**
WlSSoi'i < Sttilfco

xn5-#r~4—5 WE - 3 i 9 f#6nfe*5-m

KF ( *>—/u"7 -f y ■>-v— ) 5)**'—X

B#@Ro%#5-#m ( *5- ) 5r$iFkLfclI»x9 u -*‘0*5-1: 

18*59 9-*oKF5-##&%*aLfe*5-#

5 !) - * O K F 5-ff ffi SrlEip t b/c*5-M

04-9 tStCl: < , XH^-W^-^iOfit K F5'W'<-50jIi: « feftfS Sr 

@6*** 7 o %tt±k&% k, X#5fr-<-^>KF5#f'<-^o#i^**& 

ft, 8 5 %ti±t; joV'xii, xoiiiq];»4g#x-*5o 

r ftct, SSRifffli 4-10 tsjtifei 5 **5-<oft;frtt,litM*^fc5 tfS$ 

$ ft <5 o HP t5, |!jC«&Roffl7L|*| tz^■^E'f' 5XH5-$t ( J I S#£) * Ji — a'7 a y y *t — 

fe-CiifeWLf|*V'*5-/j5, ^SK^SitoBeSrStj-^-SliKttttisn, -n-a-7 a y y \ 

-&X&tfl£ft/cX il:i540tfi6*i5o 

i]-,w a y -y \ 5 v - *0*5-$r#SL fee* i:@SK <oi3l 5-frffl
( *5-) J: 9 SitiLZcSfi^ 5 V -o*5#&ojt#M&*4 - 6 cS*o cold 

fctliC’i < , 5$r& C 4: 5 jSglt fe V' i: *JSt £ ft 5 „

;Bo*x*. fiE • E*ti$i**fe®$f4S®4:-§:t'rv'7j:v'<, I8**ic5$ < ®
i*5HTiSSES ( k toi)-eii5Ji5 ciLStt 6>ft5

ft IX 18**$ri6< ( 9 0%ux) *5lci*#jrn#m#:&*o##iBEWXl=*'r)&# 

2)4*5 ( *- h ? F-7'tc J: 5e$ ) ct«>6, flnBfflx-oBE^SLfroXJSSEJ: 9 
gv'gK**«4*# < fe5tok#x 6ft50

1 i^**SfEogSi: ITS, 9 0-9 5%W*oB***d4g*&*5db C o i 5 ft 

18**Sr)i»£Lf#5 ji*L *#fco

18**2)46 < &-5fe-oftXl8*5 5 ) -OKgttXff LX < 5(04-11), Xft

li!8*£ftfe*5-ri:ff6LXV'fe$FB1feBjfl2>4A9jiXtf (*£?ftoeg6)

18**»46< fe5fe^ftX, S^Ji: LX@|g*5jft5-2)4Ec. SSl/5Kitiri$Cfe k 

JtBC J; 5 feaSi»4* LX < 5fe»t#xe>n5o 18*5 9 P -oSEl* 18**2)46 

<45t X#* 5(04-12),

l8*fcRB#cift5-ri5rtW£n.3^, r o#65-1*18**2)4S< &5coftxSKXLx 

<5(04-13). r Offi|6]ti, 18** *4 9 5 %WXtfe5tHSSfe*e>XH5o

-124-



(mm##) (#m##)

LT^-;6o

A. ^m#^K:##&ism##

( 2 5 A ) §r?m#2: L-C#WL, ^ V - h YAo^mgrfjVx

(?#) ^gi4 -14 ^^i-o

hT^ ^W4 -15(0z 9^7^60 cco#f%

Grf-Prf < 104 Nuf = 1.36 (Grf-Prf)y

Grf-Prf = 104 ~ 109 Nuf = 0.5 9 (Grf-Prf) 025

Grf-Prf > 10" Nuf = 0.13 (Grf-Prf)^

C C T. Nuf : :% y -t A- h # [ - ] at temp, f

Grf : y ( - ] //

Prf : 7°7 V h C - ] //

T^6o

##3: D 4 - 1 6 D

Nuf = 0.0 5 ( Grf-Prf) 032 ............CASE 1

Nuf = 0.1 5 ( Gr f - Prf ) 027 ............CASE 2

tz tz L > Grf-Prf = 10^ 10e 

Z: % &o

CASE i : 2 m* E L-cmmu^#^

CASE 2 : i^miKHal $: l t L TStti L tzWb'n

^ : |g 4 - 1 4 fcEAL

2:6^T/5o

f y - h t (OT& D , 9 V 6
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L /S:o

0^4-22)

-f ^ p b 7 ^

4& ^ Sffl H0

7 V --C^gk:fT5%-C&3o ( ± - h ^ i/-

-yT^h-e^#m^r-e&6o )

L-C:t@L-CV^o

h . £ t £>

A. 1 9 0-9 5%i^±(D8%;K$&a^B5k:iW;L#& ^ V^
9 ^#L §:#^o

B. mmmmcNL-c#.

-127



^4 - 1

^4 - 2

#4 - 3 

#4 - 4 

M 4 — 5 

#4 - 6

^4 - 7 

^4 - 8

#4 - 9 

^4-10 

^4-11

( #### ) ..........................................

...............................................

..............................................................................

...........................................................................................

h ^ ^ ....................................................................................................................

^ v -cozK:&a#:ai&(OJ±# ................................................................

.................................................................

^^czK^zKg ..........................................................................................................................................

^-hfl/-7T^hCj3#6^%7K?)zK# ...................................

.................................................................



m4-1 )

b 7

Na

Z # # # 7C #

zK# C H N S

(96) (96) (96) (96) (96) (96) (96)

1 5 7.0 5 1.2 0 2 3.1 4 66.1 2 4.4 8 0.5 0 0.1 9

8 5 7.8 7 1.1 4 2 2.4 6 6 5.4 6 4.4 7 0.5 0 0.1 7

1 0 5 8.4 2 1.1 5 2 2.2 8 6 4.3 4 4.3 8 0.4 8 0.2 0

1 4 5 7.8 2 1.1 8 2 2.5 8 6 5.8 6 4.5 0 0.4 8 0.2 0

20 6 0.9 0 1.0 4 2 0.9 2 67.1 2 4.9 0 0.5 2 0.2 5

28 5 9.8 8 0.8 9 21.8 0 6 6.1 2 4.7 2 0.5 4 0.2 5

31 5 9.9 6 1.0 1 21.25 66.6 8 4.7 5 0.5 0 0.2 8

38 5 9.0 2 1.0 4 21.84 6 6.6 4 4.7 6 0.4 6 0.2 3

#4 — 2 ^ V— hii^TE^^^n:

F7A&

Na

C

(96)

H

(96)

N

(96)

S

(96)

3 9 0.5 0 6.1 9 0.8 8 0.4 3

4 8 9.8 2 6.1 6 0.8 3 0.4 2

5 9 0.0 6 6.3 1 0.8 8 0.4 5

6 8 9.9 1 6.2 6 0.8 8 0.4 5

1 0 9 0.2 7 6. 3 1 0.8 9 0.4 4

1 1 9 0.1 0 6.2 6 0.9 8 0.4 5
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m4-3 AX hSf^-K

RUN NO.
CKg/cm2G)

s olv/MAFC
W/h)

##m m
CO mm co mm co

25 3.6 2.5 4 9.6 148 1 5 3 1 5 3 1 5 A

29 3.9 2.5 31.5 1 5 1 1 5 3 1 5 5 1 5 A

30-1 2.9 2.5 2 9.9 1 4 2 1 4 7 14 4 1 5 A

30-2 3.2 2.5 2 9.9 1 4 5 148 149 1 5 A

33-1 5.3 2.5 3 0.4 1 60 1 65 16 6 1 5 A

33-2 6.2 2.5 3 0.4 1 6 6 1 69 1 81 1 5 A

34-1 1.2 2.5 3 0.0 1 23 128 1 2 8 1 5 A

2 6-1 2.8 3.0 2 8.1 1 4 1 143 1 42 1 5 A

26-2 2.8 3.0 2 9.5 1 4 1 1 4 4 142 1 5 A

26-3 3.2 3.0 2 8.8 1 4 5 1 4 7 14 6 1 5 A

2 6-4 3.4 3.0 2 8.8 1 4 7 1 4 9 15 0 1 5 A

36-1 3.1 2.5 2 7.8 1 44 1 4 5 1 4 6 1 5 A

35—1 C#) 1.3 2.5 2 8.2 1 2 5 1 2 6 1 2 6 1 5 A

35-2C#) 1.3 2.5 2 8.2 1 2 5 1 2 7 127 1 5 A

3 4-2 cm 1.6 2.5 2 8.1 128 132 . 1 3 0 1 5 A

3 4-3 cm 1.6 2.5 2 8.1 128 1 3 3 1 3 1 1 5 A

3 4-4 cm 1.6 2.5 2 8.1 1 2 8 132 1 32 1 5 A

151-1 3.1 2.5 2 0.7 1 4 4 1 4 6 1 4 5 2 5 A

151-2 3.1 2.5 2 0.7 1 4 4 147 1 4 5 2 5 A

RUN NO
CKg/em2G)

s olv/MAFC
■^7'J — at 

W/h)

##m m
CO mm co mm co

150-1 3.1 2. 5 1 8.1 1 4 4 146 144 2 5 A

1 5 0-2 3.2 2.5 1 8.1 1 4 5 1 4 6 1 4 5 2 5 A

1 04-1 3.2 2.5 2 8.1 1 4 5 138 1 4 6 2 5 A

1 04-2 3.2 2.5 2 8.1 1 4 5 1 40 14 6 2 5 A

1 04-3 3.4 2.5 2 8.2 1 4 7 1 35 147 2 5 A

1 04-4 3.4 2.5 2 8.2 1 4 7 1 35 1 4 7 2 5 A

1 0 5-3 4.7 2.5 2 8.7 1 5 6 143 15 6 2 5 A

10 5-4 4.6 2.5 2 8.7 1 5 6 143 1 5 6 2 5 A

1 0 6-3 0.8 2.5 2 7.7 1 1 8 1 07 1 1 8 2 5 A

1 0 6-4 0.8 2.5 2 7.7 1 1 8 1 1 2 1 1 8 2 5 A

1 0 6-1 1.0 2.5 2 8.9 1 2 0 1 1 8 1 2 0 2 5 A

1 0 6-2 1.0 2.5 2 8.9 1 2 0 1 1 9 1 2 1 2 5 A

1 0 5-1 4.8 2.5 3 0.0 1 5 7 1 44 1 5 7 2 5 A

1 05-2 4.8 2.5 3 0.0 1 5 7 1 44 1 5 8 2 5 A

1 1 0-1 3.3 2.5 2 8.8 1 4 6 1 5 1 1 4 7 2 5 A

1 1 0-2 3.3 2.5 2 8.8 1 4 6 1 5 1 1 4 8 2 5 A

1 1 0-3 3.4 2.5 2 8.2 1 4 7 1 5 1 1 5 0 2 5 A

111-1 5.1 2.5 2 8.4 1 5 9 1 6 6 1 67 2 5 A

111-2 5.1 2.5 2 8.4 1 5 9 1 65 1 68 2 5 A
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#4—4 ij'^jrrTjfe

P H JI8 K 0 102

nh3-n 7 a: y -

N O2 N N—( 1 ) 3:^1/y-^T < x -

N O3 N M7C> N — ( 1 — 7 7 7" A-- ) 7-=f-\y'y '7~J ^ 7 • .XA-7 7 —A-jH^

B OD5 J I 8 K 0 1 0 2

TOC JI8 KOI 02 (##)##-#####%

C 0 Dcr JI8 KOI 0 2

;iy- JI8 KOI 0 2 4—

T-8

S2~ J I 8 K 0 1 0 2

8O4"" J I 8 K 0 1 0 2 Jk^&

n — jis K0102

JIS M8 812

Tcm^# JIS M8 81 3

^ 7 V -cpozk### * —A-7 4 7 y-y —&
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m 4—5

RUN NO.

# ^ iR 

( m # / A # )

# 4% 3c 

(m#J/A#J)

#2 A $ (#)

#

(Kcal/m2- h -TC)

Z # # K F #

xWP—1-<-x wv— 1 ^—-X

25 1.0 0 1.0 0 0.6 0 9 1.2 8 9.0 4 8 0

29 1.0 4 0.9 9 0.5 5 9 4.8 9 0.2 3 9 0

30-1 0.9 8 0.9 8 0.7 4 7 0.9 6 9.7 9 6 0

30-2 0.9 9 0.9 9 0.7 1 8 0.4 7 8.3 3 3 0

33-1 0.9 8 0.9 7 0.6 9 8 7.3 9 0.8 7 9 0

33-2 1.01 1.0 1 0.7 9 9 5.7 8 8.5 4 4 0

34-1 1.0 4 1.0 4 0.7 6 8 0.3 7 3.9 4 1 0

26-1 0.9 3 1.0 0 0.7 5 7 0.2 6 9.9 4 5 0

26-2 0.9 6 0.9 7 0.7 5 7 2.8 7 5.2 3 4 0

26-3 0.9 4 0.9 8 0.7 2 91.7 7 8.2 3 1 0

26-4 0.9 4 0.9 8 0.7 1 9 0.2 8 5.7 2 8 0

36-1 0.8 9 0.9 6 0.6 2 5 9.4 5 6.7 2 4 0

35-1 G?) 0.9 4 1.0 1 0.6 5 5 3.4 4 5.6 2 5 0

3 5-2 cm 0.9 4 1.0 1 0.6 4 5 3.6 4 9.7 1 4 0

34-2(#) 0.9 0 0.9 6 0.6 6 81.3 71.2 2 9 0

34-3 (#) 0.9 3 0.9 9 0.71 8 2.4 7 7.8 2 1 0

34-4 (W 0.9 3 1.0 0 0.6 9 8 2.2 7 8.4 1 5 0

151-1 0.9 8 0.9 7 0.5 8 3 6.6 3 8.6 1 3 0

151-1 0.9 8 0.9 6 0.6 0 4 7.2 4 5.9 8 0

RUN NO.

% # 4% 3E
(m#/A#)

# 4%

cm#/AW

4% A# (*)

^ # 

(Kcal/m2- h • 1C)

=[ # # 

fM-x

K T # 

#U<-xWP—1 x WV— 1 x—-X

1 50-1 0.8 3 0.9 3 0.6 6 5 1.3 4 6.0 9 0

150-2 0.8 8 0.9 9 0.6 0 6 0.2 5 2.8 6 0

104-1 0.9 0 0.9 6 0.6 9 1 5.0 2 2.6 8 0

104-2 0.9 4 1.01 0.60 1 6.0 1 8.3 5 0

104-3 0.9 7 1.0 4 0.61 30.6 2 5.0 8 0

1 04-4 0.9 8 1.0 4 0.6 0 3 5.4 2 8.2 7 0

1 05-3 0.8 9 0.9 3 0.5 7 1 1.4 16.0 8 0

1 05-4 0.9 7 1.01 0.6 0 1 6.0 1 0.9 6 0

106-3 0.9 6 1.0 4 0.6 1 1 4.0 1 2.3 6 0

1 0 6-4 0.9 5 1.0 4 0.5 3 1 7.9 1 4.0 6 0

106-1 0.9 7 1.0 0 0.7 1 2 0.4 1 9.4 1 2 0

1 0 6-2 0.9 9 1.0 3 0.7 1 2 1.7 1 6.0 1 1 0

105-1 1.0 3 1.0 3 0.5 9 2 0.8 1 8.1 1 2 0

105-2 1.0 1 1.0 1 0.6 2 2 3.8 2 3.7 1 0 0

1 1 0-1 0.9 6 1.0 0 0.6 8 9 4.2 8 3.2 6 4 0

1 1 0-2 0.9 9 1.0 3 0.7 2 9 4.3 8 5.4 3 4 0

1 1 0-3 0.9 0 0.9 5 0.6 6 10 0. 8 5.8 1 9 0

111-1 0.9 0 0.9 5 0.6 7 10 0. 8 9.6 5 9 0

111-2 0.9 3 0.9 9 0.5 8 9 8.5 92.0 3 8 0
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m4-6

RUN No.

<o#zk$

(*)

KTfia

—-X

(9^)

%## #

(9^)

34-1 5 8.9 2 8.0 2 8.9

36-1,2 5 8.4 2 8.3 2 8.6

35-1,2 (H) 60.1 2 8.7 2 9.4

34-2,3,4 #D 5 7.4 2 7.8 2 8.1

151-1,2 5 9.2 2 7.7 2 9.0

150-1,2 5 9.0 2 7.7 2 8.9

104-1,2 5 9.8 2 7.7 2 9.3

104-3,4 5 6.7 2 7.7 2 7.8

105-3,4 5 7.6 2 7.8 2 8.2

106-3,4 5 8.2 2 7.7 2 8.5

106-1,2 5 9.2 2 8.2 2 9.0

105-1,2 5 8.4 2 8.2 2 8.6

110-1,2 5 7.1 2 7.2 2 8.0

111-1,2 5 8.5 2 8.5 2 8.7

#4—7 fcmmmtB&cDttm

RUN Nd
h

(Kcal/m^'h -U)

h'

(Keal/m2 -h-'C)

15 1-1 1 30 1 1 6

15 1-2 80 80

1 04-1 80 1 1 1

1 04-2 5 0 83

104-3 8 0 1 00

1 04-4 7 0 7 5

1 05-3 80 60

1 05-4 60 33

1 0 6-3 60 5 6

1 0 6-4 60 5 5

1 0 6-1 1 2 0 20 5

1 0 6-2 1 1 0 123

1 05-1 1 2 0 1 1 6

105-2 1 0 0 94

-13 3-



#4—8

RUN No.
pH

(-)

nh3-n

(mg/^)

N0% -N

(mg/4)

NOs-N

(mg/4)

BOD;

(mg/4)

TOC

(mg/4)

CODor

(mg/4) (mg/4)

T-S

(mg/4)

S2

(mg/4)

so,2-

(mg/4) (mg/4)
29 6.5 0 2 0. 8 <0.5 <0.5 7 25 0 3540 10200 33 00 4.6 3 <0.5 <1 3.9
33-2 6.0 2 34. 8 <0.5 <0.5 12920 5 7 3 0 16 67 0 640 0 <0.3 <0.5 <1 7 5.6
26-3 6.1 5 3 6. 2 <0.5 <0.5 1 3 7 7 0 64 8 0 16170 6700 <1 <0.5 <1 7.3

2 6-4 6.1 8 36. 2 <0.5 <0.5 14 120 642 0 17 5 7 0 6600 <1 <0.5 <1 1 1.6

34-4 (R) 6.0 3 9310 4820 749 0 4 30 0 2.8 3 4

1 50-2 6.0 4 9 740 4 16 0 9910 3700 1.3 1 02

110-3 6.0 2 5 100 2920 607 0 2020 <2 2 8.8

#4-9 *— MCfctf3£j5E7jc<Z)7kW

RUN NO.
TOC 

(mg/^)

COD^

(mg/^)

7 :c / —
(mg/^)

n---
## (mg/^)

c r — 15 3,7 7 5 7,3 0 0 3,2 3 0 282

c r — 13 4,0 5 0 8,2 0 0 3,4 10 284

c r — 19 2,9 0 0 7,8 2 0 3,3 2 0

#4-10 5 U -OS®

NO.

!K # # #

7" ^

2)
solv/C(MAF)

# #
( )^K# 

m *

% ^ 

(mg/^)% l) Kd-y—

WD- 1 100 f 1 70.4 M # IK 2. 0 2 7 0.4 230 ( 1 8TC) 1.1 7 6

- 2 5 0 1 0 6.5 // 2. 5 1 5 6.5 1 34( 4/ ) 1.1 68

- 3 5 0 1 2 7.8 // 3. 0 1 7 7.8 154( " ) 1.1 5 5

- 4 3 0 7 2.2 2. 8 9 8.9 88(2110 1.1 2 4

- 5 3 0 86.6 // 3. 4 1 1 3.3 1 01 ( // ) 1.1 2 2

- 6 40 8 5.2 // 2. 5 1 2 0.8 1 0 7 ( // ) 1.1 2 9

- 7 3 0 6 3.9 #IJ # 2. 5 9 3.9 82( ^ ) 1.1 4 5

- 8 30 7 6.7 // 3. 0 1 0 6.7 94( // ) 1.1 3 5

2)#l#^(d:zk^ll.5 96 , 3.3 96, #^%^U:zk^0.5^, K^3.71^aLT^fL^fL#f#o

#4 — 1 1 ##%7 V—, ^7)cX3? U — fcc£0"£/i£;&0:7cl^^#T$n:

7 V - J3H zK ^ 7 V - 6

RUN NO. c H N s c H N S C H N S
(*) (96) (^) (96) (96) (96) (96) (96) (96) (96) (96) (96)

26-3 6 5.4 2 7.2 4 0.8 3 0.3 0 7 6.8 2 6.2 1 0.9 6 0.3 7 8 9.9 4 7.62 0.7 5 0.2 2

26-4 6 5.4 2 7.2 4 0.8 3 0.3 0 8 0.6 8 6.1 0 1.0 1 0.3 8 8 9.7 5 7.5 6 0.8 2 0.21

34-4,#) 5 7.7 4 7.5 2 0.4 9 0.3 0 7 0.7 2 6.2 7 0.6 9 0.3 8 9 0.5 8 7.4 8 0.3 3 0.2 5

1 50-2 5 8.7 7 7.4 0 0.5 2 0.3 1 6 4.4 2 6.7 2 0.5 8 0.3 5 8 9.8 0 7.1 5 0.3 0 0.2 6

104-3 5 9.1 5 7.3 0 0.5 4 0.3 1 5 9.2 7 7.0 8 0.6 2 0.3 4

106-3 5 8.8 8 7.3 0 0.5 4 0.31 5 9.2 1 7.1 4 0.5 7 0.3 5

106-4 5 8.8 8 7.3 5 0.5 8 0.3 2 61.60 7.2 1 0.6 2 0.3 4
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Bt=

g| 4 - 1

gi 4 - 2 

(m 4 - 3 

m 4 - 4

IM 4 - 5

(g) 4 - 6

(g| 4 - 7

w 4 - 8

(g| 4 - 9

[g| 4 - 10 

|g 4 - 11 

|g 4 - 12 

|g] 4 - 13 

M 4 - 14 

g 4 - 15 

|g 4 - 16

|g| 4 - 17 

|g 4 - 18 

|g 4 - 19

|g| 4 - 20

21

22

.....................................

...............................................................

...........................................................

7 y -h .............................................................................

...........................................................

...........................................................

wv—i(0t/-</y^Xb ..................................................

.....................................................................................

...........................................................

.....................................

....................................................................

7 7 U .................................................................................................................

........................................................................

i&M#-v .............................................................................

h^2:AT(0^# ..........................................................................................................

Z D ^c^^Nuf ^ Grf -Prf (0^# .........

..................................................
7[#!K^ .......................................................................................................................................

3^-/1/ ; ( 7 y 77^ 7 ^ 7-3 $## )

7 - (0 ( 77 77^777-3 *## )

3^-7 < ( 7 7 y ) --

...................
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E4—1 E^/Jx^iSiE^x hSS7D —

# 8 (mm)

@4-2 Jgm/xCD&Jt^Tb

# 8 (mm)

@4-3

136-



137

x

#



138

1

WV~ 1 © V"<ju

§
T

(mm)

t---------r

z

1

300

#



^ mooo

5000-

lO O

23000

If f K cal/h

IS 4—8

0 50-

(56)

@4-9 fl%7kSSIij;*(Dtb^

LATENT HEAT OF 
EVAPORATION 2.4 3

MJ/kg
RAW COAL MOISTURE 
CONTENT 2 000 g/kg

Monolayer

CapillaryMultilayer Bulk

200 400 600
MOISTURE CONTENT g/kg DRY COAL

@4-1 O Ey£7k-8-©SWB®

D. J . Allardice, D.G . Evans : Analytical 

Mathod for Coal and Coal Products, 

Edited by C layence Karr, Jr, Volume I, P252
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@4 — 1 1 X7U—<D&$

( p - $ - cd pa] ; 3 0 rpm)

14—1 2 *7 U—(7)SJg

@4—1 3

—140—
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Tav. CC)

14-1 5 hL 6ATCDR#

C AS El ! Ir 2 m <h U "C tti

CASE 2 : " " 1 m "

(|i%!4- 1 4 #.#.)

-14 2-



143

RUN-151-1

106-2

E4 —1 7



100 98.7 100
~1

O the r

—

s

M.O 36.7 36.8

S

N 7.5 2.4 7.5

$/

C 57.7 5i.8 M.9

OUT OUT

DW- 34-4 (W

Others

DW- 26-3

Others

DW- 26-4

El 4—1 8

O 2 0 rpmXl Omin 

0:20 rpmX2 Omin 

A : 2 0 ipmX3 Omin

04—1 9 ,K—)

—144—



o ; 3 0 rpmX 1 Omin 

□ ! 3 0 rpmX 1 Omin 

A ! 3 0 rpmX 1 Omin

@4-20 Jl = 77)1=54 -t—3*f£S )

6:20 rpmX 1 Omin 

0:30 rpmX 1 Omin 

A: 4 0 rpmX 1 0 min

@4 — 2 1 = 7 7 •> hA'-0^1
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12 5 10 20 50 100 200

(a)

m4—2 2
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St

#5-1-2

/
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5-1 -1

$gx^frx#3 #a,#fBWE S m # %

500 % 3m%i

# m ^ ms ^3
230% 1180%

350 % 40 "C 5 6 SUS 304

#t m # m ^
a# ?*&

106% 710%
350 % 40 "C 2 6 SUS 304

%74-K^yy
350% 1055% 280%

250 % 17 0 C 20 ~ lOOcc/ti

M f£> #
p^S ^S

13% 37% 1500%
250 % 500 “C 199m6 SUS 316

as $

118% 370.5%
250 % 200 °C 150m6 SUS 316

aS r§3 $
108 % 376 %

250 % 40 °C 100m6 SUS 316

5-1-2

# # # # @ a# #a # #

^7 v m # # SUS 304 1 7 0°C 01 % 216 0X6OOH 126 1

x 7 v SUS 304 40 0.1 150 0 X 300 H 56 1

HzdtEm
Ht m ffl Hr EE f§ SUS 304 60 350 70 0 X 550 H 26 1

SUS 316 170 250 0.2—26/h 1

s m # SUS 316 500 250 60/30X120006 3471/ 1

& PU t§ SUS 316 500 250 100 0 X 280 H 26 1

^ ^ SUS 316 200 250

Tube She 1 1

30/60X20006 150ASch5X180H 2

SUS 316 200 250 3 00X5 2 OH 0356 1

SUS 316 40 250 3O0X52OH 0256 1
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m 5 -i-1 ^ ^ ^ - h

—15 0



151
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(2) -o V' -C CO

^OD, SRC(07K#Mlc;

co##^M^^c#^ coM#^-DV^T#-<^o 
^#L/b##^ov^-ct##§rfr^ybo 

(i)

Si4 Srll^fco

B. : AE 2 0 0 atm

3 8 00 

Eiffel 3 hr

SRC 4 0gr

## 1 0 gr

S 0.7 gr

C. SRCcoMK : <^ZK# ( 4 2 00, 15 0 atm , 1 hr ) LT#
bhtc^tict>3r«El@L, 2 8 0 °C/ 1 5 mmH g ( SE8IW 4 2 0 U+) 

SrgfiS BCRfc. tOltfttti 5-2-1 C/Sto

D. :

SRC conversion

HI conversion

Oil ij%$

1 ~ SRC
ftj&^SRC

1 -^MJfcSRCfoPHI

SRC^coHI

^ 4 2 0Q"@^

^tj&S R C

m?L^$ zK#EA&(_^_200 )

N2 %; /i//^± y — 7° h *5- "J 9 1800 )

(ii)

^#(ONi-Mo/A6203 ^.^ C0-M0/A62O3

I: t (c, 1:26 0^ 5-2-2

1 5 3—



h (SRC conv.) t i$<j&i* L btlft V'Q S?LW* b

hgl 5 - 2 - 1^^-f Z 9 kx h h t l#<

#) 6 iU 5U Co ^ Z D t §r^:L Tto L ^ ZKDtftfrfo

##<%##&

L. 8 R C^7K#Mj^fcmv^

#,%.& 6TCo %(/Ni

KL##^±#V^##(NG G) g|5-2-2fc^1-Z9fc^#

80A h 3 0 0A

L /t 8 R C #h LTlOO-2,0 00, f ^a9fCf±^ 5 0 0 <"6w<Og

#x:ffl6 0A

fLfc^^L-cv^^f'r^^o h&3<od;6ooA

@^(0±#^afLT&6 hv^9 h.

h^m#u ^ 6o

C ^ 6 fc D h ^

&o

m#(D^^#'r^^a9^^^$:^L^Ni-MoXA6203 grm^T. 8RC^K^MfG(D^ 

#a9M^#hL-c#i^. Mm^^^T^(C5- 4 2 0G") %^mfb7K##^(Ci-C4)

(l)

±-bf 1/-7&SRC 4 0gr. ##20gr$r{i:j&^400tk 2 0 0 a1m 

& 1. 5d>& 5#^^^-C^x.T^^c##^(:§:l@"<l^5-2-3

8 R C^zKm^#^^-C#h#^^ffrB9^^mi-^ o Xd(8RC)y

dt (D^Wlfr b> E -t-^'AIxftS te$Li£k £ il 5 0

(ii)

a#%^m=-C&5M^(O##& 3 8 0~4 5 0€ <D#@-Cm^/bo 

5 - 2-4C^L/to h*k: 8 R C^fb$ti^<
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tit# o i 9 t ^co_L#^_hH ^TL $ 5 SnzIL ytiiitRttof&T
i-^)Cko

C(DJ:9^8RC

A. 8RC4:(DK^( IOM)d;Mmc##L-C^##{b?X X

B. 8RC^^mM#z)#M?L^##L,

#<7)H@ b ?Z 5 bil50

8RC4;(Dl0M(0m#^O####^%#fFm. SRCO#

(i) 8 R

1 0 0 cc (O Ni - M0/A62 Os §:3&# L ^ ^ V\ T. 3 8 0

ISOatm 8^=03hr"'T^8 0^^8RCem^^^r^:o 

5-2-5fc^L/c:o C?)fW]SRCiWk#k

z)^ ^/Co

5h<^5h#T ( iE9fcXH)S ) §rfjvx -^r cDSnJl: £rl8 5-2-6 Ic^L /co

@^Erh, ofc.o

wt T#Tt 2.5wt% (g5-2-5^

1.6%4) ^ PT^7<Hf--ee

-toa&E&gi5 - 2 - yc^tak

Fe , Ca ^^^^#fC^^LTV^(OfC#L Na, Mg $T#ALTV^ C k ^

^WaAMdc#?) 8 R C#;-e(0#^B#^N#Li:V\6 t (0 k#^. 

99W'-c%V'dA

6Na.Mg
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(ii) 8

8 R e,

^C"C, SRCgr^J^ 

Z 9

71/77.7 7/1/77 B I * T8

7 7. 7 7/1/7 7 BS

t—
1

W*

% HS

^^#L"C, ±-h^y-7§r^v^

T380€, 2 0 0 atm, 3hr O—^0^^$r|g|5-2- 

8^^RL/to Cfi^^yi/T^7 7^TV, 7^7 7/^7 7, iA(D#^ 4 2 01C"@^^

8RC(0#^^#:§:^7T, HI^^$oM^^8RC$r^#L,

6^,6 C 2:^^, 8 RC(OM^%$:^^E—6ft^o 

cco#^,

3 6 51C

E^t? 2 3 0 atm 

8 V 0.5 hr"1 

#4# C0-M0X&62O3

g#8RC :

L - 5 6 -5 : ## SRC

L-56-6 : B8-SRC(##8RCOB8#)

L-56-7 : L-56-5-C(OM^^^:#^6#@-C1801Cj^T§:^^

L-5 6-8 : BS-8RCf:KiH##SBC(DTHFE##)&i|&0. 8%WH 

i^, ^o#^m^-ca-A/203-c##^:#Lyho

E3K^&##4 0, 6 0, 8 0, 1 0 0 vo^^

A. m<b Efb^J 2.8%t-Bu8H##

2 3 0 atm 230 “C 8 hr



B. 2 3 0 atm 2 3 01C 48hr

R C 8 R C Wb$(D^{bg:m 5-2-10 ic^L

## 8 R c i 7 6 5 0 0

(L-56-5)oL^L, C08RC^6BI^c^g:^^L/c8RC-e^-e(DZ9^^{b 

^^<Mi)66fl/^V^(L-56-6)oX^ B8-8RC^Ash ^&W0LTt^<b#m 

^6ii,^:v^(L-56-8)

LT, ##8 R (D

B8-8RC(0#^%^Ash WPB8-8RC

6^1,^:^ -^/co

U±0^^:^6, AshO##^<6-<

8 R Cc#^ B I 'C&a C ^

8 R Cc#(0 B I^^(oa$3

%. 6fl6o

(L-56-7) CfL

^ 8 R C < t (OT—E g < ^ D ^ <SV^

^-CV^6 6fL3o

2: ###-0# %(/':: ^ §r^^L-CV^o

SRC , HItB8-8RC(057%ZD#<36 ^^.C/H fa t

#%. 6fl/^,o 

. & 2: #,

(i) 8RC(07K#M^;^#^^, #&WL^#(D±

(ii) 8 R

(iii) 8 R #^c-< V4f

^fbgao—CT&&C kd^d^/ho



5-2-1 -

5-2-2
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ms 2-1 RCtotttt

H S H I * B S B I * QS
2 4 4 3 3 3

H s:

H i :

B 8 :
B I : -<
Q 8 : 4rV II V

( W t

7i:S55"frffi

C H N 0 8

8 4. 5 6. 3 9 1. 0 7 8.0 9 0.2 1

C W t ^ )

#5-2-2
# # 5% % # ft SRC

C a t. No Ni Co Mo fLSm Conv
A 4 1 4 200 0.77 4 2
B 3 1 5 270 0.44 37

C 3 2 0 160 0.3 5 35
D 3 20 250 0.6 5 39

E 4 1 3 190 0.9 3 38

F 4 1 2 29 0 0.4 6 3 3
G 4 1 2 19 0 0.9 5 39

■ m / gr—cat. 

• c c/gr—cat.

SRC Conv. : W t ^

—1 59—



im 5 - 2 - i 

5 - 2 - 2 

gg 5 - 2 - 3

(g 5 - 2 - 4

g( 5 - 2 - 5

(21 5 - 2 - 6

|g 5 - 2 - 7

g| 5 - 2 - 8

im 5 - 2 - 9

im 5 - 2 - 10

.......

.....................

.....................

SRCcD##^:^^  ̂ .............

8 R

/
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50

40

30

#

20

10

SRC

@ Ni 

O Co ^

0.4 0.6 0.8

PORE VOLUME ( cc/gr )

1.0

15-2-1 MScDfflfLSmchStt
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PV
: 0

.9
5C

C
/g

0 81

o

<

E-^
<
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-LO

-co

_ T—t
- CJ>
- oo
- t~-

- to
- LO

::

- co

- (M

- co

0 91 0 VI
I 1 I--------- 1----------1--------- 1----------1—

0 21 0 O'l 0 8 0 0 9 0

(o/oo)

0 t 'O 0 2 0 0 0 0
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100 r

o—

Hi -Mo/AI2 0 20g

SRC 40g
400°C , 200 atm

405 o

X 430

420 y

-380

SRC Sb ft $ ( wt# )
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40

ei 20

N i —Mo Catalyst
so# SRC mmw

380°C 150 atm 
LHSV - 0.3 hr-1

Qi 1 (180-280°) 
O

—O'

o
Gas ( Ci -Cs )

-O-

------------O

O

O--------q-

SRC

HI 5-2 — 5 mmt

gRc^o^ma

Na 0.0 5 ( wt# ) 
Ca 0.0 3 
Mg 0.0 7 
Fe 0.0 6

0 2 4 6 8

HI 5 — 2—6
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40

□---------------□------------------

0-------------------------------'----------------------------- J------------------------------- 1-------------------------------
o 20 40 60 80

SRC tRO HI# wt^

15-2-9

Ni -Mo
380°C 200 atm. 3 hi 

SOLV/SRC= 1
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SRC# %

Run No- (SRC) HI B I ASH C/H f a

L-56-5 76 33 0.42 1.1 0 0.7 3

L—5 6—6 BS 57 0 0.0 5 1.0 7 0.7 0 3 6 0° C 2 3 0 a tm

SRC/S OLV, 1/2

00(Oin B S + Ash. 57 0 0.4 Cat. Co —Mo/A12Os

L-56-5

05—2 — 1 O SRC £;5ti(Z)gBr%1b



(3) ^T og###

Fe 6tl6 c ^ < ^0 6^TV^o

SRC t l%C Fe C ^ g:?

Fe mm& BEmzaw# ^-c##d-§:#

fc O

(i)

A. M fS : 3 0 0 cc###^^^--h^I/-y§r^^^"C(B]^^j[5"CfT^/bo

B. : SRC 2 7gr

Solvent 54 gr

mm e-7ux-#m;5

C. SRC(C#K: $^'H^- ^ J: ( 4 2 00, 1 5 0 atm , 1 hr )LT

2 8 0!C/15mmHg (#E##

4 2 0€"^) &:M#S R C 2: L^o 5 - 2 -

D. :

s R cEib$ = 1 R c
SRC

# K% $
i±j&^SRC

(ii) 'iife^IVi VK £
A.

4 2 5%^ 2 0 0 atm. Cat 1.3 5gr ( 5 wt% vs SRC) 1-5 hr ^X.%:

B.

2 0 0 atm, 3hr "CM^^r 4 0 0-4 5 0€ 5-3 -2^^L^:o

M^2:##^SRC^{b$^±#f^^, #^^$^ 4 2 5C U±-C{&TL-CV'<, # 
^Bgfc 4 2 5C^#^i-^o
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c.
4 2 5TC, 3 hr 1 0 0-2 4 0 atm ^§:|2I 5-3-3 fC^L

/to 2 0 0 atm

2 0 0 atm

D.

4 2 5C, 2 0 0 atm, 3hrT#^§rl-10%^^%.-C^^^, |g5-3-4

-e&6o

E. 8RC#mo##

4 2 5E, 2 0 0 atm, 3hr,Cat5%2:LT8RC#^§: 2 5-5 0%2:^X.'CL6 

"</bo ^^im5-3-5^^:L^z)^ 3 0MT-f#SRCWb$&:#TL, ^'^(0

8Rc#^^i%<m^c

4 2 5€, 2 0 0 atm, 3 hr.

Cat 5 8 R C^<b$ 4 0%, *&$ 3 0 % C

2: 

e.

A§rfz -?;to

#m## 420C^T^^@^^ 4 2 0 -1 8 0E2: 1801C^^#jL-C^:L^o

A. MfWfW]###

MfGM^4 6 0"C, 2 3 0 atm. Cat 5 % & L"C, 1 - 3 hr

$§%#&|2|5-3-6K:^L;to
8RC^{b$^^MfEB9^fR]-kL, 180^420 °#(D^m^2hr T#±#§:^L, 

^(0#, #Tf& 1 8 < C ^

8 R c 6#, fz L^"C

-d(8RC)/dt^#TL, -d(oil)/dt(D^^±#<^6^^^180y420°

B.

El; 2 3 0 atm, 2hr 1: 430° - 480$T^%.1: L 5

-3-7C^f-^. 46 01C-C180y420°
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C. 8RC#^(0##

8 R C 2: 5-3 -8^^:L/c^^:^ 6

b ^^i) §o

t

4 6 01C 20 0 atm, Or=2hr

Cat=5% [8RC)=50%
8RCWb$ 6 0%

180^420°^$^$ 33%

1 8 0°" 7 %

gj^(D 1 ft^,

^x £ k £>

8i)(c^yp-k^^L C ^ "^^:o
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im 5 - 3 - i

5 - 3 - 2

(m 5 - 3 - 3

5 - 3 - 4

5 - 3 - 5

gl 5 - 3 - 6

|g 5 - 3 - 7

gl 5 - 3 - 8

8 R

8 R
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100
425°C 200 5# CAT

SRC ! Soln = 112

0
400 410 420 430 440

^ fm CC)

me—3—2

450

-17 3-
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lOOr- 425°C,3hi,5#CAT

(ATM)

15-3-3

100 425°C, 200kg/3 hi 

src : s oiv = i : 2

^ 80

m
&
% 60

U
«

40

53

O

o-
SRC

20
X- “X"* —■

-O'

0l---------------------- L
0 2 4 6 8 10

M# wt # % SRC

B) 5 — 3—4
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425°C, 200kg, 3hr

5#CAT

8RC&1W (wt$)

HI 5 — 3 — 5 SRC

u
D5

4x

£

m
X

*

PI 230 atm 

T:460°C

50 r
Cat : 5

SRC: 33

180-420

0 1 2 3 4 (hr)

JxFit^Fsl

@5-3-6 frfcmm<Df'W
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M
h-

K
 wt ^X'jSRC

O

60 r

50 r

U
P2 40 - 
in
S’

& 30-

#

10

0 L 
0

ax'

20 40 60 80 100 

# #E (wt#)

@5-3-8 srcmmmm
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(4)

'i

Perkin Elmer 2 0 4 #7C###f #t

JI8 K2 4 2 5^#%

Hmbm TN - o 2

s R c # - #t

^ am# - H#ibm T s - o 2#%##^##^^### 
y ^ x/p###]5.&f-< x-iz xzp###

^#1 g(:m^#^jioomz $m%., #x^

^) -c%3imAL. am^M^^#m-esv^##K##$:#iE

##^S
c ,i H##f

K # #
N # #
8 # #

l xsaio 

o 'h-NMRSJ^

0^:%#- JNM-P8- 100#^###NMR 

8 R C^^Preasphaltene #^ b V > X -d= ##

Asphaltene #25.<> Oil # fcl 9 r3 p /h A A - d :MWi

ZK^##^, Har(^##zK#) : >6.0 ppm, H« ( a^zK#) : 4.2-2.0 ppm

H > ( > SzKS ) : 2.0 — 1,0 ppm, Hr ( r SI>_hzKS ) '• 1.0 ppm > tLfc0
o 'a ONMR

0 JNM- FX 1 0 0 Fourier Transform NMRc

X° X7X. X 7 ;i%x X#%^7Xi x 7 ;t/x x#^ THF##o Oil ## ^ ^ p

A - d ## k b Gated - Decouplings^ TflJ^o

#(###3:, Ca^CBB#^#) : 6 0ppm>, Car(^###c#) : 100- 

170 ppm ( Ch ( zKSib#<S ) : 100 — 129.7ppm, Cb ( AS>iz<S ) : 129.7 — 

132.5ppm, Cs(@#M#) : 132.5- 170ppm], Cc=o :

170 —190ppm h L fz0
o GPCMI^

##LC - 3 A###^ P-^lo ^XA^A - Styragel 500A 1 * E 100A 2

2.0m&^o 313nm^gm$UZ-C#aio 

o

KNUER mmm?#mmo f v y x^^
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O GC-M8#J^

&#GC -TAGPrF##^ f P -7 h 0# ^

p -r Y ^ It 0.2 5 mm. 0 x 20 m Fused Si 1 i ca / -Y t: 7 V — " 0 V - l.oi " 0
^7A^^80G-2 8 0C. #^3g^3G/m%o #a^#f^-Y^^fb%g20eV, 

/f ± 1 9 0 G. 2 #0

o Brown - Ladner ^ ( /H~NMR )

fa (jrmmmm) = c " iK - ~ ^2-
C/H

a ) =
Ho/2 + Q/H 

H«/2 + O/H + Har

Hau/Ca ( )
Ho/2 + Q/H ± Har 

C/H - Ho/2 -Ho/2

n () = Ho/Ho + i

»

f a =
Car

CaZ + Car

Cs
Car - Car

Hau/Ca
Car - Ob 

Car

(i) m#sRc

S R 7^/ v, 7;%7 y/i-T vja

7^,7 7/ixTy^

5-4-2,^5-4-3^^L/Co

7^77/1%

fa ^.^'n
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k: S R C & D 2:#^ -t

-^-^M$r!K#^ 4 2 01C. IS.Oatm Ihr SWS#k:#^-C

L/^ 8 R C ^ - X^gMtc#: ^/Co

(ii)

-3/c S R C

@^^##^^-e#7h^m#^LT^^8RC, 180X420%: 1801C"

S. N^#^^$r^5-4 - 4 ^^L/-Co

^^^^Co-Mo/AZgOa^Z^Fe ^"C&D,

#:% 6fX C(D^v^i7°p

R C(D#^^<b$rj[K#8 R C Fit#i-6 ^ Hi , Bl ##^±rWc^/j/L-c 

#fc@^^fcfoV'T##-e&^o gpt)8RC§r 4 2 0U+@^^#AB9^^^C-e 

t, Kfb#K:B s R c ^

"C& o

Mt:#L<m^5;t3WC7cm^#n NMRmij^$rf%vx

-4-5 [ZtfL ft o

H/C^Har^E^fa
mamm^#LTv\5(OK:#L, n/c (o#T, #

8 R 6(0^, 8 R

W$&T}t EOJ X91 ft o
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C (0 j; 5 K: ^ rm 9 ^ ^-0# T (0 ^MM^G fc ^j-

^ Tio t co ^ #x.

t> t”b ■§ o

&<!:#)



5-4-1 SRC <0## ..................................

5-4-2 7^ 7 7/^7

5-4-3 .....................

5-4-4 .................

5-4-5 ^ISSRCC## .....................
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E5—4—1 SRC 0%#

V
■\

S RO

CO

H
I • 

B
 S

B
 I • 

T
 S

( y
i/T

^X
T/

L-
TX

)

MW 4 6 0 2 9 0 6 5 0 8 0 0

H/0 0. 9 1 1.0 2 0.9 3 0. 9 0

fa 0. 7 5 0. 6 7 0. 7 7

n 2.0 2. 1 1. 8

$ 1 0 0 4 1. 9 2 9. 3 1 6. 3#

# 5— 4 2 7 X "7 7 VU7->"9-ia

* # # mt #

7U
c 8 4. 9 7 96 8 6. 1 2 $

H 6. 5 7 % 6. 5 3 $

N 2.0 5 96 2. 2 3 $

S 0. 5 9 96

5. 8 2 96 5. 1 0 $

^ f # 6 5 0 6 2 7

^ f m 5% (14 6.0 H4 2.7 N1.0 02.4 S0.1 045 H41 N02

1H

N
N

R

H a r 4 1.6$ 3 5. 0 $

H « 3 3. 1 $ 3 5, 0 $

H /3 2 1.7 $
3 0. 0 $

Hr 3. 6 $

Bc

N

M

R

B! BS lx S 2 9. 9 $ 2 6. 7 $

7 0. 1 $ 7 3. 3 $

( * # 1k ) 3 3. 9 $ 3 1. 1 $

( m 3B ) 8. 9 $ 1 3. 3 $

( # # ) 2 7. 3 $ 2 8. 9 $

¥

#

iB

n

# m Brown — Ladner^ 1 * C-NMR % m ^ ^ m

a 0. 7 7 0. 7 0

CHs ,
CH i

0. 7 7 0. 8 7

m# ^ 0.3 5 0. 4 5

1. 8
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# 781 # gf # #

7C
r 8 8. 5 8 * 8 8. 0 0 *

H 7. 5 1 * 6. 6 7 *

N 1. 4 4 *

# S 0. 3 1 *
# 0(diff) 2. 1 6 * 5. 3 3 *

¥ # f # 2 9 0 3 0 0

ft ?- m m (12 1.1 8H21.5 5N0.2 9S0.0 30 0.4 0 C22H20O

*h Ha r 3 4. 3 * 3 5. 0 *

N
Ha 3 0. 9 * 3 5. 0 *

M HjS 2 8. 6 * 3 0. 0 *
R Hr 6. 3 * 0. 0 *

13n
2 4.5* 2 2.7 *

^ ^ # 6 7. 5 * 7 2. 7 *

( * # ik ) 2 6. 9 * 3 1. 8 *

M

R

( ^ ) 6. 7 * 9. 1 *

( # # ) 3 3. 9 * 3 1. 8 *

8. 1 * 4. 5 *

% m ^ Brown — Ladner^ i SO-NMR & * ^ ^ # a

a 0.6 7 0. 6 8 CH2-CH3

S o'flniur/f’a 0. 7 9 0. 9 0

n ## fe# <; 0. 3 4 0. 5 6

n 2. 1 CH,

OH 3

#5 — 4— 4
* K5 s R 0 180/42CP 18CT # # #

s N s N S N

m # s R c 0.2 1 1. 1

# # 0. 2 1 0. 5 8

® Se Hi fi£ % 0.0 2 0.6 9 0. 0 1 0.3 2 0. 0 0 2 0. 1

m%5%% 0. 1 6 1. 1 0. 1 4 0. 5 6 0.0 0 5 0. 1 1

H I B I

m # s R 0 7 6 3 3

^ ^ #1 5% % 1 4 0

#7^ 5R #15%% 5 9 1 4 |

4H& w t *
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#5 — 4—5 ifclxfc SRC <D‘\±Vt

#)*

7c # ^ # # a m #

H/C N S 0 Ha r f a a Hau
(la n

4 6 0 0. 9 0 1. 0 7 0. 2 1 7. 8 8 4 1 0. 7 8 0. 3 5 0. 7 3 2.0

4 7 0 1. 1 2 0.6 9 0.0 2 2. 3 7 2 1 0.6 5 0. 4 6 0. 6 8 2. 5

5 0 0 0. 8 4 1. 1 1 0. 1 6 4 7 0.8 1 0. 2 1 0. 6 6 1. 8

3651C 230 am 

4 6 0 C 230 &m

S V=0. 5 hr 1 C o-Mo/A^ Og

8T = 2 hr
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(5) 8 B

!#(#&T6SRC$r##B9k:@%L-Cj3!K

L^L, ^zK#L-C8RC&#j&L, ^(D8RC^M^%^zK#LtoiHbf6C

<& <5 o

#r##Rfr#%#^BrT(DO.iT/B b^#T—#;zK#f)^f(=§:^

b ?#B9^^W^^T8 R (DfaM

L-C#mLgl 5 -5 - 1^:

7F\sfCo

Cfb^6. < & 3 2% zKm<0###a%#L, 8 BC^$(D#T.
CO±^^L"C#6fb/:##8RC(0 

8 R C@C/H^^' fa^±#^C

^L"CV^6C2:^^^^7Co {SfmiMfG"C#6

fb^8RC@^iA^^V^

r —#;zK# J ^ r %^:zK^ J cfL^4-

----3"C&6o

@I^^&M^T(D^MJ^8RC(DM^&^^V^-C^, cc-ma###;

M^Tco^MJ^s R cco#^^5-5-2 

L/Co ##8RC^mv^T, 2 3 0 atm, ^=2hr TM^M^g: 4 3 0P

4 6 0°^.^4 8 01C ^^tM^&fTV^^c#^6$MJ^8RC§:[m^L, -tO^/rOSRC

k*fc|g^^^L /b—^/co 

#V^MfSM^$:m#L-C[g&^fl/^8RC@C/H,fa^#±^

SRC ^##LT C ^ d:##"C%V'C k gr^:#L-C^^ t ^

%. 6fl/6o
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i t»i>

(i) SRC ftfKStoXtK*#® s r c

-ov'-cKt#L/t#S$-i**SS;)$@iUS^Etvg, ^6% s R CM fa ti»< . XXft*
8soEE.tt»;<ST-f'5Ck»*»>!), —ft, rft«*fl=£18:6u a»flc«Srfta-ft1-5fc 

ftOllr-J z):# ibft/to
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W5-5-1 SRC 2: Z

S R «k
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4X
$W

t#
#S

R
C

 
C

/H
 

4X
$W

t9
gx

'fM
A

FC

3 0

2 0

1 0

0

GAS

L
430 450 460 470 °C

SRC RfS#

(AC

425° 200 atm. , 3 hr . 

SRC/BES = 1/2 
R. R. F Cat 5#x3SRC

[15 — 5 — 1
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S R
C

W
W

 , Wt ^
1.4

C/H

1.2

1.0

o

4 2 5 °C , 2 0 0 atm. 3 hr.

SRC/BES= 1/2 RRF Cat 5^ vs SRC

40 h

o

C onv20 -

1 0 -

28- 11

ms —5 —2



<7 # O a!

iZk L ;to ^ /c.

LT\

(i) 1 ^zK^K#

fi/, i-Tfcggw^c^o/co

50h>'/B^<<P^hy7Vh-ei--eC^:(D)^#^^'C6fl/TV^6^k o.lhv/

f-^BW5##fC#V'-C t#g(D—g%&g%:BL T, 5 7

g:#t@i L Tv^6o

e. yp4zX^f#(D^#, ##fb

6o C (0 y P -b y e "k x

57^mc^(0T:% h gr?^LTV^6o

50 h v / P ^ h y 9 ^ h (O0#T —f gr##LT v ^ - y V v y@T(D#^§r

5 C Z: $r?-^Lyv^c

(2) mK^#

v^-ci^7K^$r, 2^zK^(DzK^^(0@d^^@Ay#^^^#^##T&^^L a%K(Dyp

%%$r(D#%rc1 ^czK^^o#^# ( ^y ^ L

-C{Emu ^ 6 ^ # 8RC^(DK^^ 1,0 0 0 ppmi^TcT^6#i,6 c ^

#^c i^zK^TcozKmm. mKWJ#(^m^^zK#^j;^z:^zK^y7-v- ) jo
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LTV^6o

(3) Z^zK^K#

0#m 75 0e^(D#^^^
#$r#SC ^ b:b&-C(D^W^^ 6, ^l#D

*3 v^r tiMSiBteoH L v^SttoB* bti ?ifr-o fct)'^ b <d~J}^X Sr^ffli" s

57^g±%(: 3,000 ^^. h &fr%9?^-0

tk ^ o

p. @^^z2<^2KScoRJ^5$S<7)t — ^

4^ £ "C CD y- X h ti 3 6 0 ~ 4 00 C #fD 3 6 0 °C £4mjt L fcfcib.

400 — 430rT(DT-^ $r^^i-6g'#z)^^o 0 & 6@jg(D#

CfL6cDT-^fi 3,000 #^#^CD##(Da:l#^^V^-C#%T6 C ^ ^=t@LTV^o

h A V f ^CD#mj-&fT9o

(4) j% ^K ^ #

<. 8%^K^ y u -(D#{bT^ h

* !%zK^ 9 v -MEzKz@-e^MfcMfL/zv^A^fb3:@'rMf[;%&{ST^^6#a2: ^ 
5^#§:%#L^v^ % fia C ^ ^

b(D%^$: 0.1 h v/Q-< yf- % h grfy^ 9

V"/bo -t(Df#^^J^#^il,^(D-e, 57^g^^(DTXh(D

#E% §r#t@ b X V^ 50

V -gr^#9^#^-efl#fc^p -i/3 y,

6. C(D#W&fr%9/&*X 57^ac^^^.;

y 3 y% % h (D#%$r#t@iL7v^o
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(5)

4%

T>#§:M@f"5±T^, < ^L TV' 60

mt). 7 ^ v#^^7%y^m##4,ic#&ii,5a##acfm#

fk^#§r T^^f-6 /cA(0 t (DT^) D .

SR^#gr##CLTV'^V'/5:A, zK^^AIA. ^?L^A5^^1:^V'T#^^gr^q%.6^#

7)'^, 6o

u
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