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3 MK{XM(fibrous nature)

@ A= (hardness)

o
1L
IS
rE

=
HO| G= 0F2 0] Ciet M2 LIEH = M2 EAM 2 AE (hardness)O|Ct.

0
e
Hu
&

Mg e
B (hardness): HE EHO| F517{Lt S2]= 200 st Ho|ch EMBHOIN Lot ohms Hxw
OprE EHO| S HA0ID R, 2H|o| kR0l et g Fzol ti it

ZZY(toughness)tto 12: A E2 M=t T2 E| 77X HILX| E E4=5t= SHO|CE. EHO| B= o Chet
g2 2= 3=, MZ7H K| = of et MehS LIEH = 2HdS FEHof Strt.

o

Rl

# NoteBase



ol

2HS 71 ofl CH

A

17

fofl =201

OH A
=1o

ol 7IHE

E
S

=

=

t27|(bubble column reactor)= & OF2{0]] Q= 7|4 247

—

Z Ht27|(fixed bed reactor)d|ME= IHZ0HE &
[=]

ElH

b

|5% 212 7](moving bed reactor)= M| X7} EHST| LHE S 0|Lt 7|4

~
S
C

inl
@71%

@

ol

~ Sl
=

0]

®

ojn

H
—

Xt Ato|2]

=4 stof

ol

=

=

2 A Z0f AXE
| 2 oH=CH HES71H| 7t

L
—

b5
(<]

tOd ®MIxt2fof] 11
otEZ, fAlE

MxE s d

el 7|27 AH &2

HR2| 7|M| 24712 Hof| 7|HE Fetet LT[0 o

SN 7| M 2 AH| 7

10

3 0:0|SZ H37[0M= 1Ml Y XHA7E S 7] S 0| SSHHAM FA|eF HEoIL, SHOILL 7| AH gz

IHE HS7|eF AEELE

= HollM, ZoH iXte| 2Ix[E

| S AIZIC

o

-

jod
TH
]
mo
od
]
o

Uy
I

oIx
=13

H xt= DHE|0] AX| GCL 2= SE=E= QAT

ol HA 2l0|3,

=]
Kir
or

0l0
Gl

K0
o]

ES

PSE:
H=

'0| OtL[2} 'RSdH= HOH Xtet RA(2|

# NoteBase

H2gtol R4 Z0K2|

.
o
—

=

st
=

=
=

C}. o|mH9

=
S

F

.
[e]
—_
N
ot

F

2
(=]

o

7
()

Of RMXMEH HS

oj et Al

=

o

Xt

ol
=



=]
e

Pl "E, 7123 Ml

A

AFY, Hlof2t

=Z

Atz

T (block diagram)

A

ol

=
=

O]
@
®

T (phase diagram)

A4S
ESRS

3™BSE X (process flow diagram)

@ HH A Z &= (piping and instrumentation diagram)

E|

ol
%0

712t Mo M= MR S MISHA] LIEFALE, SO

=
=

H|<} b 2k OfL[2t HE - 0| F, 7

Xt
S

AEE(P&ID)=

S
o

Ll

IH

ma

7

=
[

Mo S= LEH

712t o

=
=

HH 2t AIE = (P&ID): ZH|2F B 22| & 2HA[0f L3l B 2 AF, ®E - 0| Z, 7|

M =HOICH A

X[o|H, ®Mof M2 M2 A= - ®o X Afo|9] M=

Bl

Mol 27

—_
—_

LtEfEHCY.

= LIEFHCE,

-0[2 2} Mo M= MNX| AMHLZ =felsta{H

HHEAI S =7t 2 RStH.

ol

B0

Of Ct=LF,

Lt b

# NoteBase



el mf, ¥l 25 M(feed

(-]

o |

OH

=
x—1

28 22 (feed stage)2 2 FYULl= 571 SE 5 0.5 molo]

9. 50 mol% A2} 50 mol% B2 M El 212 (feed)7}
olg

line)2?

@Oy=3x—-1

@Qy=-x+1

®y=

@y=-3x+1

=
m

e

E

Ul
&0

3x — 10|C},

=1 mol

tE y

2l

nE

1 0.5 molO| LR 2=,

E282 7z =0.500|C}, xet y= 2t

= & A9

orl
<k
El
oK
0
K

12 1 molZ A
1.50]C},

=

o
—_

1+05 _
1

AlZlch.

2to|ct.

]l

—

12 SoI3iCt Tt g =

okO
[=

t

2 ERYLE LIz FXt

E2 8= A2l 1 mol?t 25N 0.5 molE &¢

2.
=)

2 ZgMey=3x-18g,

#

—10|C}. 2k A

|l

4.7|187|9 B 7|87|= 1=

@2 Alap LK

# NoteBase

Ch x2ty7t 2280|222 7|27(2t BH0| = Tl 7t 8iCt.

b

—

-
[



W)

Al

o
M

o ocal A
= g

Al
Al

Navier—Stokes

=
[—

]

s

Rrr
Bl

CEZ9|

@ Ot 7t

Okl

El

il
%0

Navier—Stokes

E9 25 HM2#A/o|Ct.

—
T

ICH=

Hh

=
10

o d!

tCt O 7101 7= A2

s
o
—

|AIO
Alp=s

0]

o — =
= ?:‘I:Ef. =,

Al
Al

t™H Navier—Stokes

2t
| 23 HM2EAlo|Ct

H

HYSHat S5l Atoj2f H|

|

Off cct

o AQICt, 2Lt

=
—_

LIEHLHT, Navier—Stokes Alat €| K52 sl A48t

# NoteBase



= 11. ZH7[H7L Ol &7 [H| HE BHAS ZANOE UFAE £ Y= ZUUS ZFE NEH?

1. 2xte] 2717t 242
Y- /ANEPS ]

JELPU=S
O =
@, c
@L,C
@, L, C

Het o

Zreist sy
LHO0| o™ X} ALO|7} HO{X EXt XpH|e| fm|et BX} Zt el o] Heks FAISHY| &Lt 2= HE+F0|
OfL|2t S5 Q=0 H|d 2Xte| E23 72at7t M 0|4 7IX1I01| 7p4ct.
BHI|E a4
O|&7|Hl= 2Xt XtH|e| RI|E FA[StD, 2Xt AtO[o]| 21290 2t ZSHX| gb=Ct11 7ot 7[H|O|Ct. AH|7|H| =
0| &= Feho| ZE3| O™ O| &7 |H| HEff YHAIS ZAIR Q2 DHEHT}

7. 0:CHE Z720| 22 M 2Xte| A7|7t 2245 J7[A| TA| £I|ol| A 2Xt XFHI7} XHX|SH= £ 12| HI S0
ZfORZICE, w2t 22X 2I|E FA[SHE 0| &7|H el Z7HFofl 717t L.

e

2T ROMX|H 2Xte| 22 U X|7F 2ot At 2h Q1= 9] MTiA Heko| AHZEILE. Wh2tM '2 =7t

-1 o
STE'2 2RI ES£E'QZ DNOF ST 227t FOMX|H 2Xt9] E2F AHX|7H AKX 2= o| ks
©)
MO

W

0z
=
2
Hu
40
=
ot
N
o>
_ljl_

C.0: 22 2X0|M 2f20] SorX|H 7|H|ef =7t Z0FX| 1 E Xt Ato]2] W 2|7} B ZICt. ofof et
=Xt 2t I=o] Feko| 2OtX[ 1, 7A| HA| FL|of| M EAH AHH|2| £I| 7} XbX|SHE HIS = E0{EL.

O|&Z|Hofl 77t AXl= =2 11t £0|H, 0] ZEF2 @0 s et

# NoteBase



ol

F&2 *ZE(leaching)O|2t11 T BiCt,

OH
21

@® 13-

2|7} H]

=
b=

e
[
—_

@ 37 9

i =2gf=2l 220 2atHolct.

(¢]
=

@ FEZ0Hof| Cisl |A

&l

il
%0

| 83l =7} H|X51H &H =EE 22, S8

= I 2e[of 2ot o|Ct,

Pt JOM| FM|E =0|= 20| OfL|2f M| &

Z(leaching)o|2t11 T 3t

1
a
Z0|LC}.

0i7t SRe HH2Z 0|SAIZ!

ol bis xz2 =

A Eoet H

=
—_

Ct
7t 3= XtO|

bl Xto| S

=]
[

=]
)

b Atol2|

OH A
o

£ 0[&3t=

®0:7|ZFo| A
XISt xto] 7t Q!

fujny
o
i

0l

2 4o o

#

# NoteBase



==

@ Al0|EY

X

Ok EL

|
H

&l

il
%0

Hhu

=
10

H |

# NoteBase



otCt.

.
o

| 22 20,000W - m222 XSt DXt

ol

| FH[m]=? (T,

FE D
HMEE IS}

i,

ol
=

CHEXH Hol Lo} o F 227} 2}2} 500 °Ce} 100 °C

-
st

-
sty

HMEE=0.5W - mt-

10.01

20.02

®0.05

@®0.1

E

Ul
&0

2ot H £HE= 0.01 mO|Ct.

| 2

E

A
=)

oF

q" = KAT/LOIC}, Z=0{%l 20,000 W - m™2&

=
—_

SEREIER]

| 2 XS AT 2t 5HH,

o

A

Ccol Ke

400 °CO|C}, 2EXt=°

500-100=

=
[

100 °Co|E = 2 X}

t.

500 °C, 2|8 2=

=
[

EXhLR 25

k==
—

= 400KE AIE3iC

X7t 2oz AT

A
T

£ FH ol

A

20,000W - m~20|Ct @M E

0.01mojct,

" —

0.5W-m-1-K-1,8]%2¢q

— 0.5x400 _
20,000

0.01 mo|H, @9

=
—

FEX ol £

0ot

ket =

# NoteBase
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E 19. 1 atm2| &=soflA] 42 Act HE2 BE 7 HE 20| 7|-A SHAS 0|20 ALt A2of|lA] B2
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£20. 142 0.1 mQ! YSH £AS 0|83 %WA§4ans*n%a%ﬁgzummo|g m
wohs ¥ UPal2? (B RHl A WE HEE 22408 g-cm3,0.1Pa-s0|3, Qe 22
Alg BEsi)

11,080
21,280
(3 1,480
@ 1,680

ZHerst o

rlo
S
I

Hagen-Poiseuille 2/0f| t=H &M
m #7te| =& AM2 1,280 Pao|Lt.

FOZ 2L LA D=0.1m, 2 20| L=100m, 8= p=0.1Pa-sO|Ct. W7 R52 4 cm/s=0.04 m/s=Z
SHASICE YT = 0.8 g/cm? = 800 kg/m>olCk.

M & 2tA: 2X|0ll M Hagen-Poiseuille 412 PHESICID FO0 2 A S| ZF0M MM Xof| 2
Qeia g FICL BF R4 vet LI D2 AgstE =2 0|ct 0f7]4 APE= Zo| Loil 2K 2 Alojm,

=
= 27t AE S0{7HX| =0

AP _ 32x0.1x0.04 N
THe| Zolg ARAM: T =22 5702 AlAKSHH 12.8 Pa/mO|Ct. O] 2 1 mOtCt 242{0] 12.8 Pa™

MA| &4 Z20[7H100 mO[E2 AP =12.8 X 100 = 1,280 PaO|Ct. 0| k2 2] 1,28001 s{=StCt.
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