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® Nernst2| 2t

@ Vander WaalsA!2 o|2%trt,

x| Z=Qk0|
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16. L2 &

Joule - Thomson Al4=(u )0l CHt ©HOZ 22 A
27
dP
@uU = 2 Fo|EICt
gl
nefoflM kol Zrolct

O &7[H[of|+1 Fo|Ct.

U= SO,7tAE 400°F 2 RE| 1600°FIHX| S5

P o2 JhgstE 1 3tk SO,R40] 400lb/ming f X
':e £ = 9 Btu/min@!74? (EHCp = 12.47 Btu/lb mole°F
|Ct.)
@ 93400
@ 93525
3 98525
@ 103400
18, BHSIHFSOM HUEOR RENEES0| UOjLHE FRE?
OAG>0
@AG<0
®AG=0
@NAG=Kc
19. Gibbs Duhem#l0| C}3 A2 HA|E ALRE=? (Th X, iMdE2
oz, Wi, ol wmmny 2 i) =0
@ Lt S(mol)»7t LHEE EL
@ S(ml)r2t 2=7HLHY H L
® Z(ml)=2t H&20| 42 22
O 221t 257t ANY AL
Ct=2 carnot cycleOi 2t3t HHO|CE & 2l A 22

@ 7t Ato|Z2o0|Ct.
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21. 3

22. 17|2t0] 760mmHgel 22 0|8

24.

25,

= SI A= LM E 2422

@ cm, dyne, erg,

@ ft, Kmol/m3, m2/s, cal

@ lbm, Btu, Q , pm2

O kg, N, °C, sec

504 kgf/cm? £HQ| 2 SHAKS}
™ Zatelvt?

@ 14.7

® 1.0336

10Vol%ESE|0f QT 2= 20°C, 2= 740mm
—I E74I ESEE %= FLSHH? (TH20°CH A
F2 80mmHgO|Ct.)

@ 100.0%

CHROIM XFRE(F; + Fy)= HorRI7?

F1 = ®HS0 =S717 BEIHH 25 02
MeE
Fe = &322 I Zst-SMH0| TEAEHH S
£ M2 ARk
@1
@2
(3 ]
@4
0°COll A 100°C7HX| &tAo| W & HEH2 Cp =6.987
cal/gmol - K O|Ct. 0°CEE A|&f6t0] &

9| Aol AEZT| F7}17} 1cal/gmol K 2HE
AUA= 0|4 7|H 2 74 BHCt)
(122.50K
(2 33.86 K
(3®222.0K

O 333.6K
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26. 30°C,760mmHgOlIM 37|52 +Z7|20| 30mmHg0|11,0] 2
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|22 0.0533kg/cm20|C}. O] mf Al &=

AR(A) 20 [bO| 2

28, Tig 22 Bey

29, EEMEHOIM 10012 C,Hg(g) 2

30. o|&7|H| AQl Hd

31
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F20| LofLtr QYo (EEZ)feed molar
flow rate= 100kg-mole/hr0|1 C,H,2| 4 4t2 40.0kg-
mole/hr7t MAHEICH CH,4 2l M 44H0] 5.0kg-mole/hr7t HH

£| 10 UCHH methaneoll CHet ethylene?| selectivity= 0F

(})
CoHy = CoHyt Hy (F)
CpHgt Hy = ZCH,q_'[EI!'}
Q171
mo | eCH,produced
@3 = 0.05
mole feed rate
mole feed rate
@S5 =
mo leCH, produced
moleC.H, produced
©5S =
moleCH, produced
moleC.H, produced
@5 =8

mole feed rate

—

0| CyHg

2t 8|
C,Hg ()0l EIZIE=T17 (Et,
ct.)

@ 134g

@ 141g

® 157g

@ 163g

82 C,=10+2X 103T(J/mol°C)2

LIEREHCE. Of mH 0|47 |%| A2l 2molE 0°COlA 100°C7HX| 7t
Fot=0| 2act 2 Zorelsf?

@ 1000 J

@1010J

32000 J

0 2020

5%wt Nast4TROHO” Nast4 lOHzO lkgo Mo
300wt Na,SO, %8S OHS {11 BHCt 506N2,S0, 4 8%
AD[7} RSN (2 Na, 50,5 K12 : 142, H,02 X2 : 18)

@ 0.24kg
@ 0.56kg
(3 0.86kg

@ 2Ry



HXHEHME CBT: https://www.cbtestpro.kr

+3SB7|AKT)(T) 27| 7IE2H 20032052252 4

32. X|FAOIM 70 kgB2 A7 LI7HE AZEO| © (BEIIAE
=4.9 m/s?)0ll A= 27| (kgZ)7t L0} =712

36.

37.

D 70 kg=
@ 140 kg=
®17.5kgs
O 35kgZ
33. Of2He] HH2 Al o|g3to]
1
C(s) + —0-(g) — coO(g)
z of B @S HArst
B njelsh
C(s) + 02(g) — C0-=(g)
A H = -04,050 ka/kg-mol CO-
co(g) + ?DZ{D} — C0-(g)
A H = -67,640 ka/kg-mol CO-

@ -26,410 kal/kg-mol CO
2 37,025 kal/kg-mol CO
(3 -37,025 kal/kg-mol CO
@ 26,410 kal/kg-mol CO
34. AH7|Hof Chet MEfUHAO R 0|81 U=

o AN
X 4l(Van der Waal's equation)di| A 442~ a2t b2

DE SHE A2?

M a:atm ft3/1b mol, b =ft3/1b mol
® a:atm ft6/1b mol, b = ft3/1b mol
3@ a: ft6/1b mol, b = atm ft3/1b mol

@ a:atm/1b mol, b = atm ft6/1b mol

35 RHZE 40%2| 22 Rt EME 20| 10%7t ==
£ AXCL ST 1kge BLE 22| ¥2?
@ 113.3g
2 223.3g
© 333.3g
@ 443.3g

39.
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e & 2 TolM2 2 7|2+ A H,0fl et Clasius-
B 2AI7ESHIE W27 (2 Pr= 371,

=T = = AT

7| &at Heto| = Rmlo|Lt)

Clapeyron A9
TE HOIRE, Vo Vs 242
© dp*/dt=A Hv/[T(Vg- Vt)]
@ dp*/dt = TA Hv/(Vg- Vt)
® dp*/dt = (Vg- Vt)/TA Hv
@ dp*/dt = A Hv(Vg- Vit)/T

0°C,1atmoilA 22.4m32| 7kAZ H B0 M 500kalo] EE 7t
SIRSM O] 7tAS| 2= HCH E[YE=ETF? (B7tAE 0l

712 20 FAHAFEX S22 6.5kal/kgmolO|Ct.)
@® 57°C

@67°C

© 77°C

® 87°C

@ CN

® BM
® FH
e 483 8=

HHYE 7E5t| Aot DLFAIHOE

Al o 2| |2t A0
Z=0]|C}.

= -

®

Mo 20l H22| 5 M ghol| 28 3l E
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40. 1latm,32°FO|A 1lbe] 22 1atm,300°F &5
S Wt ge? (2

=2

=7|2 HSHA|F|
E9| Cp=1Btu/lb °F,&3&7|9| Cp=
0.4 Btu/1b F,latmoilkl A Hv=1000 Btu/lb)

(1 1015.2Btu
2 1115.2Btu
© 1215.2Btu

(@) 1315.2Btu

[32+=] Eel=

Z (202H)

FERMLOH H2?

x

41. o2
@ 7tA
@ Hj

® zigy

Z20|=4 AH|

O ==0|=4 x|

2. FRYUM q 4 2 71871710 (B)ol 5l PR
OF-EEEEEEEE

@ 1% 578 332 32

® B3l 3L P

O =31 57|12 232 32

DHY A0 T MY ST ¢S %7

@ I F30| B Ttx| Y3 Lholl DFECt
@ YHHOR R FHS BTk,

© 2012 Hi3EY 2T ATt

@ UHE 40 M Jhfotoll ExfpCt

rte & IHEEIt b 2 2e?

OLTE:

@ ol

®s=

LEESE
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46. HH 120f 0.1M 9| picric acid & 7HX|

45, ZEXt S (constant molal vaporization)& 2<
50kg-mol/hr2 AUCH Q2= 1/2 0 T3}S7(0|1, 1/2 0| &
Sl AENE 50kg-mol/hr 2 S0{7tH ZEFehFH|( reflux
ratio ) = 2 O|C}. O] if reboiler 0| M ME[= B7|0| £ =
[kg-mol/hr]=?

@ 150 kg-mol/hr
2 100 kg-mol/hr
(3 200 kg-mol/hr

® 125 kg-mol/hr

= H0j| M 12 E

7rstE wWl 2l A7+ 0.5 o|2tH #IF S0l M picric acid 2l
skEe?

1 0.013M

2 0.023M

© 0.033M

@ 0.043M

47, B8 %7| BE TF, RS AlQ| 2t FUT K| 42| S bt
O

2 UEll 227 (a2 U xas O 0 oo

L3 TEo| SEEM g0 B8 Ho| £|X0| S|

c})

o B 2710, 88 £F 0014 1 4ole) 2, 27 2
1

o £ A7 1, ER £5: 0014 1 4olel 2, 27 BE
0

o EY I S8 EF 0014 Ljole) 2, 21 2
1

@ =8 7|9 S8 E5 1001 M 1 Afo]2] 2}, eHHBE < 0

UM BAIZS| 22|17t dofLt= &
AS LIEH = 802

® EHORE (skin friction)

@

B RREF

F2&4 (head loss)
(free turbulent)

O HENOHE (form friction)
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© 24217 422t Hlojct
@ g BT Hlolct,
® FHI WA Hlo|ct,
@ 223 BT Hlo|ct,
51 =AM AZ0l 2AH 0| st NHOR SX %S %
o7
@ t7] F9] CO2E = H200] M E 2AE 4 ict
2 migge] SAHM2 Q2I9t 22 KIS 2 Sate
® s
® SHE &2 2E0N 2 TS| BANE Wt

52, EMAHXIE

20| w2t g
sdolct.

&= FAMe Y

o

xtoif of8h LtEfLH=

A O]
T M

SItAZ
® 28120 it
@ SAHH

M2 3A et

® sHlol 72 22E

30 xt=?

22 (Equilibrium Moisture)

I'-III

(Bound Water)
& (Unbound Water)

£ (Free Moisture)

1>
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55. 70°C, 1atm Of| A Of|EtS 2t B EFS2

56. 0.5kal/hr -

EH2 9| 23HE0| A Atat 7| Ato|
LS 0|2 A2 m 7| Mol ofEt=2 Ol EEEL27? (B, 0] =8t
E2 0|ARHO Z JHESEIHH 70°COl| M a4t of|EH2 T} T E
29| 57|42 22t 543, 857 mmHgO|C})
10.12
@ 0.31
®0.62
®0.75

m - °C o @MT™ = Z 7%l 25¢m
S0{ZT 7t 29| LY 257} 800°C, 2|

FHelHE= Tt
2Z7050°C L

CHOIHE m? & Fa A2 S al/hr - m2 QU712
@ 4,500
22,500
© 1,500
@ 750
57. 5EE ZHSeWHORE X| g2 Ae?
@ =M (dew point)=H
@ U&7 5H
@ 83X Hot ZH(S271H SHoi M)
O &527IM9 g =X
58. REUFHI|T T EX £ B H (float)2t st 2E0| 26l
|YS FHt=I|RE?
© ZEI0|E (rotameter)
@ #IE2|0|E (venturi meter)
(3 22|m|AD|E (orifice meter)
@ X220t (ultrasonic meter)
59. ChEEA2| 7| HH ol A 2l A< (distribution

coefficient)7t 1.20 0|12,
YT H2?

HHZH0] 0.2 AUCHH 7[&oi A2l

@0.16
©0.24
®6
@1
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. RAZLHUHE ERES

2
2 X|3of| o[t OpEtAAS

1 Ut Reynolds 27t 100021 & 65. OfH EEo| EoliutS2 1kt #HS O 2 99% tHA| Eslfst= |
Aitet of AHE|= Fanning 419 6646 X7t AREQJCtD T

Ay OHCHH, 33% 7HA| 28lsh=0 R &
OFE A~ fOf 2422 7t Ee|RE=R
©0.012 @ 1000
@ 0.016 1210
(3 0.020 © 580=%
@0.024 @ 2215%
[42t=2] 2223t (202H]) 66. S10| 1002 0|1 space time 5min 2! mixed flow reactoroi|

gt Chg Y 5 g2 %27

61 BHSEASHB 7} HSSI0] SRSt WS R 1 vto| 4y
[ A+B-R © 0| #2371 120] 2089 ¥ 2 S H2|E 20| Ut
20| M7IC} C}S T} 22 vhS 4| A=3S o @ 0] BHS7|= 120 0.200] BISEE K2/2 50| ULt
CHSHA 442 R 2] 4448 817 /8t 8IS 8 520 2427

© CBEZ 3 A strt,

01 #1871 1201 1002°) 918 2 & H2IZ 520/l
@ CAZ 37 3ic}, Cf.
= Al A
@ CA, CB= L <2 8lC. 67. CHS BH0l| Chol Cs = AICHZ 517] 93t A1 20| ZIso2
@ CBE Xt iL}, £ 7127 (2 E; =10, Ey =25, E3 = 15, E4 = 10, Es = 20,

Eg =25, E = Activation Energy)

62. vt & Ar20f st Al d(In k)/dt = (MRT + E)/RTZ 0l A A 1 R 3 3 5 "

=1/291 ZE? L, 4, ~y

O £=0|2

3

OX2-HM2-X2
(@ Ho|Atefo| 2

@xe-ne-xe
® ArrheniusA!

@ I|HERRSE

@ 7|HIEX7F S0 EHO| SXHEICH F 4
[

O Z0i=0) M2 SHH s = UHBICE, g N

- 5
® E4EolE Heet BuEaEol Urt
@ ZMHH M BH20] LojLt MM Z 0] LIEFCE, M

0 e Tc2s)

64. K, B ST 2IZ2 YA USE §IY

A — B 'Erﬂ-ﬁ'g

@ yA= k1PAGAOB- k'16B
2 yA= k1PABA(rB) - k'16A
© vA= k1PA(1-0A-0B) - k'16A

@ yA=k1PA(1-6A) - k'16B

-9/16-



HXHEHME CBT: https://www.cbtestpro.kr

+3SB7|AKT)(T) 27| 7IE2H 20032052252 4

69.

70.

72.

12l A,B,C & mixed flow reactor 2} plug flow reactor2
Ztzh ChE2| AZ %t 240[Ct 1 Kt o] &be] HhSollA T2 Aol
Ol MMEQ| XS X; 25t O B oMo M ES AE X,
ZotH, D2 COoMe HYZ dE X2 oIRE W S2 A
27
X [%s
7
2 st 33
Xi N ¥
(35 A) (ass) (2&C)

@ X1< X3< X2

@ X2< X1< X3

© X1< X2< X3

@ X3< X1< X2
HSEE Mk HelE?

@ (mol/cm3)-1(sec)

@ (mol/cm3)n(sec)-1
© (mol/cm3)1-n(sec)-1

@ (mol/cm3)n(sec)

K
| =
OE X 42 A2?
@ B3| i st &719 sE7F 2L}
® ool o| 4N =3t HHST|E 2EE HASHH o[ &4
2 8t2 7| (plug flow reactor) 7t EICt.
® 1 X EESOM Q] HetE2 o[ M &Y HtST|HCt =8
BS 7|7t eha Zstct

OflEtO] 273°C Of| M S =23l & ol 24t 0|4 X| = 7500cal
OIC}. 546°C Ol M EZol & = 273°C Ol M SEoH & i £
CHS HH O B2 =01

®2.3
@5.0
@175

0 10.0
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FAIZtof CHEt HHO 2 BX|

2 A|ZHo| BiBtC},

O M| FAlZto] FatEICt.
FAIZHO| 2Tt

7| 4HHS0|H SZHAIZEat J|F Al ZHO| ZHCt.

74. plug flow reactor 0| A phosphine 2| & 7| A 2ot
4PH3(g) - P4(g) + 6H2 9| 1200°F Mo £ A2 -IpH3 =
10(1/hr)CPH3 O|Ct. &%t phosphine 4 Lb mole/hr @1 &

S20Il CH5H0] 80 % TotE LA =2

00

U= HHS7(2 37|

=7 (2ol mjo| &2 4.6atm O|Ct)
(1 233.6
© 233.6ft3
(385.2¢
@ 85.2ft3
75. Chs 2t Jglo slgxl 229 o] 7h2H| E2{a ¢87(9 3
ZAIZE T S LIEHHE 227 (B, 2= Habot glis B8 0ICt)

o —
s M
a C.Aj- Cae A
-1
® A
o Koy Xa
1
“h
@
a xﬂf Ka
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76. 7|7t CIE = =gt SEUE7|E HEE HZs 4370 oY 81. 3|2 Meets
3t MEHOR K| %2 27 (T n & BHSKI4E ojO|sict) (s) Kc
GlS) =
@O n>128t30f|ME Z2 8-S 7|7F HX| 2L0F StCt, 1 1 1
(—SH)( —SH)(—5S+1)
@ n<1928t80MEs 2 2t87|7t HA 2t0F $tC}, 2 3 4 ol
® FHS719 XM 37| = B SH L M2 M2 H2H Ao BI|™2?
Ct ®-4.53
o%#ﬂ’é%’—lﬂ S0 M = CHE 37(9| BtS 7|7t o] & 2 -2.89
xo|ct
3 -4.98
77. Space time 0] 1.62 20|11 Cp, = 4mil/2 0|1 }E S50| 1 0 -2.42
20f 1000 ml 2 23& = §E BtS719] £|A HEH22(2F 4
7t HAE 2R|QIL|CH HHEA| MEtT} sHAIS SHoISEA| 7| HE 82. [t &t 22 LIo|#AE ME(Nyquist diagram) 2 £E
2Lict) Alo] oH £ 2 TR of L Zol}?
#11m
@ 10520
@ 205¢
(-3 +) Re
(3 3058 1.0}
@ 4058 -
in:.reasmj
frequency 1,
78 A—R—S (kl’ k2) |_| I'%O‘"A-I kl = 1 kz 100 O|D=|
(CS/CAO)E7 @ Stable
@ e-t @ Conditionally Stable
@ e-100t ® Unstable
O1l-et @ not Known
@ 1-e-100t
83. L2 EEME=2H 22205 ZX|(Regulator problem)
of Cifgt BT E4E?
79. ChEaH 22 W20 M ky =k, = 1 secL O[Tt p 2] S Cp 7} ST
k. k., ¢ &
. + g
% o of A —s P —0 + .
HO2 5= A7t dojelop? R — Gy Gq -c
Q1=
@2%
H
®3%
@ 4% G,
(1)
1+G.G.H
80. H|7t 0 X} S0 A Bt-S0| A AR =0 HRPt 8t A|ZE2?
(E M7t HEl EHQLICH BHEA| HE ot sfH 2 =tolst G
Al7] HEEHL|CE) @
1+G.G-H
@ X7 59| A4 2Tt
© &= B4, ko g4t 2k, GG,
® £7| 552 45 B4 L 23 20t 11G,GH
@ 27| 20| £ Y4 Fot Y 2Ch G,G.H
1+G.G.H

(52t=] 3dEHo (202H)
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84. PID M[0{7|0fl M X|0{7] O] 50| 7t B2

427

@ I 0| S0{tTt,
Q=
@ H0{7]| Lo cHet H|of7|

@ SHEoMQ AZEX|20] E0{ =Lt

o SEo| "atzict,

E30| Zfopxict.

85. 9IX[2| AlzttHst 8l 2EEX| S
o= 2ok

@ Servo H|0o{7| 7
2 Regulator H0{7| 7

® Automatic ®0{7|F

@ Load MO{7|+

86. BIEetA Helo| 20 EM27?
O H|MY A S M Ca9 A O Het
@ H|MY D2 HAS MY O|2U YA O Het

87. 1

2 A2l ti¥ Z(Band

AZ719l

427

rir

88. LIS & 7hs¢t o 7{0F ot

Am

Ab4=(time constant)
= (sensitivity)
SEAIZt(response time)

X|¢(transportation lag)

ol HojA|2| SE

FEAEEE MO E

89. O{H HO{YEHE S

3psigdlAl 15psig7tx| H
X| HOtCHH o] iH ol 2=

,\ mm

@ 3/12
@2/15
®2/3
0 1/6

sen5|t|V|ty):

I_

P4 Trohs WHe?

90. HofA9| 2tEd

Thiele method)

@ oiA|0| = - El2f|H(Mecabe -
@ OfQls+EIQIH
® Zz|2t=H(Gilliland method)

O LI0|F|AEH (Nyguist method)

@ hofl lgtct.

]
® , - ol HEech
h

® h2of Hl3etct.

3
@ = of Hj|StCt.
h =

i
e
0
Hu
4

E{ h 2h2 =ofxl

ol
AN
Iﬁ THS USACL 0| L2 LAE &

92. 0| 2XtAH (Under Damped 2nd Order System)0i|Af
o

AO =

93. 1xtAI2l 2
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94. THH|et T Mo HA L= QI5t0] ®|of 22t} cyclingO] Lt

95.

96.

EtLh= MO7[=2(F M7t HaEl 2XYLICH BIEA

Bt o2 S =helstAl7| BHEHLITt)

@ H|Z| H|o{7|

@ H|2|-0| 2 H|o{7|

© H|2l|- £ Ho{7|

@ on-off H|0{7]

J2i0f| A9t 20| AEY 2 MEEIATL q(t)=20[m3/hr],

h=4m= HAMEfof| QICt J31H| t=0 0|SHE 2
25[m3/hr] 2 S7HAIH LAS 1 A|ZHoj| T2 0|9 ESHAl

h(t)=? [EF, HHER2Hq,) T 349 £0|(h)Zhel ZAAlL

0o = KV h (K=At4=)0|Ct]
§is=20("/4y)

=

—

—t

L
|

=
—
—
L
Il

©ht)

I
Mo
——
|
|
@

25+3
S'_+BS+E o| A|7kstA

0T

F(s) =

27
@ f(t) =
O f(t) =
B f(t) =
@ f(t) =

e-t- 2e-2t

e-t+ e-2t

e-t- e-2t

e-t+ 2e-2t

97. f(t) = e’tsin 2t Laplace transform f(s)=?
S5-1
O ——
(5-1)+4
2
Q—
(5-1)+4
SH
® -
(S+1)+4
2
o —————
(5+1)-44
98. +&2ld(Transportation Lag)2| MY&4E CHS 5 ofF
Q1747 (B, T = MIOA|2| A|ZHE 4 O|LC}.)
@ G(s)=e-1s
a
G(s)=
= st+i
a
® G(s)= =
gr?®
@ G(s)=
TS+1
99. CIS & H|2|0|2 Moj7|o] MYBt4-Z LIENH 2127
2,1,=3,Kc=0.5)
P(s)
® = 0.5(1+3s)
E(s)
P(s) 1
@ =0.5(1+—)
E(s) 33
P(s)
(3) = 0.5(1425)
E(s)
P(s) 1
@ =0.5(1+—)
E(s) 25
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100. E}% T2 FoHe A2 0| R0{T! Q| A|ARIS HQl Z10| 103.38H HENE TEMAZS MoO; - Al,037 ZOHE ALt
), dp(t)2] EHE2tA HES 212t Qi(s), Qy(s)2ta & i =727

@ Platforming

git
{SJ
Qi(s)

Ot B2 FO{RIS 712 (ELR, 7 Ry Mt @ el lomming
LIEFLAT Allf A= EFHZEO|CE) ® Ultraforming
q|ft} O Hydroforming
104.2x}2+0] 1.0X 10* g/molQl DEX}F 100g3} L Xtz
m A 2.5x10% g/mol¢! 1EX} 50g, 22| 1 %xrﬂt 1.0X 10°
: ! g/mol9l 2R 50g0] 215/0f IC}. 0] DEXHS | 41
= H 2 Bxtze?
hip) A h!((] © 16,000
A @ 28,500
—_— —
® 36,250
1 @ 57,000
v AR.st+(1+AR.s) (2+AR.s)
ekl ol 22 105,257} 90%¢! gkt D =0] 100kgO| ULt 0 & EA0| shat
1 2 MEEE P kgo| Fl=7f7 (B, iR =2l MW=132, &
@ A9 MW=28 O|C})
AR.st(1+AR.s) (1+AR.s)
- - ®a.1
1
® ®210.2
AR.s+(1+AR.s) (1+AR.s)
— == ©19.1
1
o ® 26.4
AR.st(1+AR.s) (1+AR.2)
106.0|2m 0] Q|3 X 2| I Mol BHRE He?
([61t=] =HetZ7HE (202H) 0|2 uetoli= EE7|S we7| 2 ZH= R-SO3+H+Y
Vol 4x1g Argeic
I101HI=HIBE 3 2| K| b RES MEIXOZ H|73t= 2 STETeE
XS 2ojo|ztst=T ® k0|2 Wet4=X|= Na+, Ca2+,2 Sitoto] H+E EHE
@ =2 otCt
© ol (3 0|2 WX E Y = MO =2 MIFEBHICE
S 0|2WEH2 0|2 WS4X|E XIS EHS ETMAIH A 2
Dbt © = o122 1 st 21010
@ ol2F¢
102.0|2FEN MBI2S ME|EZ 0|28t0] 1RO 2Fst= A HXHERIE CBT(App Store) :[H2 2]
2K (fuel cell)=? HXHEME CBT(Google Play) :[CHREE]

@ Phosphoric acid fuel cell
@ Solid oxide fuel cell

(3 Molten carbonate fuel cell

@ Solid polymer fuel cell
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107.M42 FHE2 Etste A2 E|0f JOLt AX|0f h2t XHO| 7t 112, 93EE oflof| Mets| 12hErel 22 712 me| MM =22
QICk. EfskA 0|20l CHSOA 7Ha B0| 2282 EXfS
| E5t4 2 olelol C0lM 7t B0l BA2E ERst " NH-SOH
SHEMZE SHE= H2? ©)
+ H; 50, — (O
@ LA 3tptE
@ =l |. (g NH 2 N H 2
2 31EE
. 2@ + H;80, —— (O
s 3}5HE
O = 3tet=E SO3H
A SsHE2
@ 2% 9= NH 2 NH 7
N L e Ol + H,80, ——
108.Ct22| HAZ HIZE S540| 45t =sAt0|l= 2Agst
HlZ=? SOsH
@ NHACI NH2 NH,
© NH4NO3 @@ + Hz280, ——
S04H503H
(3 NH2CONH2
@ (NH4)2504 113,214 0] /3t QMR ZBHo| TSt A F 9 222
Qo SIS oHME AZE AT £ QUL
109.7t8 A QCt M| =0l ZHakA Mozl I = =2
. @ P20585% B =0l DS PIAte RIZH 4 gict
T
. ® T 201M 10| 7|3tet A817} S Alof Lofiict,
=
oo @ CHEXQI AAH 2 o| M T O|Ct,
@ 72|

114.5t28ton2| B 7HAE Mitst= ZEH0| QULE O] SE0[A 8t
F 32t H0o{X|= NaOH2| 2 % tonQl7}? (B, Na=23,Cl
=35.5,0=16,H=1)
SRS A2NaCl + 2H0 ——> 2NaOH + H, + CI,

L

110.8t =X MZ2HFE SN A2 S delX|= ME STl ArE

&|= piranha 2427

@ NH4OH + HF + H20

@ 5.5ton
@ HCl+ HF + H20 -
.8ton
® NH40H +H202+ H20 © 9.0
.Oton
O HCl + H202+ H20 >
14.3ton
111.28PMO 2 AT 20| FotsZE LS ZEAZ ST HO{X|= 2| -
el Ao 1150125 MR REQ| BAS(Z,HA AA)H|H0| ALRE|S uh
ST T oo=C ! o9
MO R-SO3H
@ Hydroforming process
R-0SO20H . .
2 @ Visbreaking process
®R-Cl
© Hydrotreating process
@ R-S02Cl

@ Platforming process
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116.CtS & £Z ML E7| |2 W22 1I9LtEE 0|28 =0|1,1|7|5 = gil 52X 0|&8S0 £
Qtste] A QL9 HolA R ms SA|0f Mitsh= M=
O] @_NG? 27
=3]
® @_SDH H @ Le BlancH
@ Sesqui EHAtAQCHH
NH.
© @_ ’ ejot AQrHH
@ RH @ AHot AL}

117.Ct3 & CHLIE HX|2] B3(-)0M 2oLt HS2? 120.Solvay ¥ (22 L|Of 2CHH)Of| A &2 LOHE 2| ~3t7| 2{3H M

o AMEEE W22
® COFCEE~ 200426 &

@ Ca(OH)2
@ Zn—Zn2++2e- (OH)

@ Ca(NO03)2
® Cu2+2e-—Cu

(3 NaHS04
@ H2—2H++2e-

® NaHCO3

118.%0|2 S0l ALEEl= JHAIMI(Z0H)=?
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