12 &2 229 AlH JIMeE dl2lD(virial )AtE gAEAS 20 C+S2 carnot cycledl &8 HY0ICH. & 2427
2003E E J|AF LEHAA H 2 3 ~2t5 oo ol go= WGt UsSat 20, 2= 1+48'P, &
- - B'(T) Ol2i8t YFo| JIXE St =S o6t & Jb. Db AFOI20ICH.
IAES L SBEHE0N E=IS | NN ENXBE Qe 0/AIIHS ALY HIWEE HEH &=0i? L. Zi2Fo SR SBSICH
32| Al 1110 | 3AI 2} A Ch. 1 882 & Z9° 2500 °/6t0] ZREC.
Jb. 2O Lt. 3ct. of. HIJI® ¥J|Ro] ¥EBS JHI|RO YEBE0
HAIE2HXE SO31=9 20| BHEAl HIZ5H010F & LICH Ch =0 ch. dlue = gttt 2 = ALk
S =) R Z=Oo| 2|2 ©ss =}
HAZS: stogost Tp- S (b 4)Z BNSE DTSl BIONE A 13 Eah & AOIS LA 22 BelS Bee 85
5= Ob. BY AES WH U Zols § 1w M 2u=: st&sdSE
Ct. 2ot H 2= et. Zoist X 3=
1 OS2 022 2% AI0IZ200H THA S 2D T.0A b bP
9 GESICH 2L S A029 /\‘| e olu Jb. exp|1+— Lt. exp| — _ - C oo
og SESIG. 2 S o &AE 8 0l R RT 14 SO0 A2 JIHIt =0t AS O LIEHLHE EIHAIE
2010t P b TotOA B AR0 JHE MNEs gryer
C exp[ﬁ 2t. exp P+ﬁ] - 21 12 = SI ©9H20 2AHE 2 ?
A 8
J}.A-B-C-D-E-F-A ’;:T' “““ Jt. Raoult's lawE O|&8tCt. 5 L I
U A-B-C-F-E-D-C *_ ] 8 MNTSE ST MW= DY F2E wE E4 23 L. Henry's lawS OIE8HCH, E[' . dgt”e’ - a[' o Emo{g’ s, cal
Ch. A-B-C-F-A ? 3 Of CHE' GOF TO J2HZE = 2 TAE 2427 (&, 6= Ct. Nernst2l ZUHE =S 0|8t - 1D, B, » A - €6 N, » See
et. F-C-B-A-F 2A TS0 K OICH.) ct. Vander Waals&lES OIE&tCH
o E D
(meEE) ot on ! Lt : 15 SSUEUA OlAIIHMC =I| 2240| fatm, ZZetei0| 22 12120l 760mmHg2! 23S OISt kgi/cm? P2 EHALGEH
G =l G (ﬂl)lgjl 10atm Ol AHEZI He=? o H0telDt?
2 o= T WA o BH MY A22(S, HA S I 5
Soezq=E 90) T T Jb. AS=RT Lb. AS =2.303 RT b 147 Lt. 1.0336
Ct. ! et. i Ct. A S = 4.606 RT 2. AS=RT- In5 Ch. 29.92 et. 1013
Jb. @EJIe E82 n = (AH)s/AH 2 LIEFMCH, G o}féjl o | Mk
L. “ZO0A MK 2XIA2 W= -A H OICH. { i 16 C+S = Joule - Thomson HI==(u )0l CHEt Moz 22
Ct. HBIOAM MIUR XAl s:—J u du OICH. T T Ae2? 23 ZAN HMO| 10VoI%ZEEE 0l YUCH 25 20°C, 2
2. REZHAM MUK 2XIA dH = - u du OICt. ) . 740mHg O] E&So| 27 LIS Wz o1 2
9 1 mole2 OIAJIXMIH 1 Il 0C OIA 10 JIY22 2= P (SH20COIAl =238 BIFOl ZJ|2t2 80mmHgO|C}. )
HACH OS2 = 0L BXS FRAS I 2= 59| S e
3 2B pY Cvol 2t0] LS O[ADIHIF & A O - o
2 BE TS 432 I OS S0M 82 227 RIS EAEI L 2gud e golc. ot 10.8% . 80.0%
( ) Ct. ®EE& 10/CH. Ct. 92.5% 2. 100.0%
Jb. S8 2= (isothermal -
o oh. OI&ADIMoA ZOIC
Jho el g2 BEAL 0 Ol Lt. S& 2=(isometric)
Lt. SHELEZS BtEAl 0 OICH. Ctod of=
Ct. &g 2 =(adiabatic) - L
Ch. W8 olldXIe #Hal= 0 012 HOol €0l SH&CH. 2h. HIDI® 2=(irreversible) 17 IOILatol A= S0.IAE 400°F2 26 1600°F K & 24 THS0N IS T(Fi+ Fo)s 001D
2. WS OIHXIS #ist= 0 012 HOIA 20| LI2HC. ' £ Bmoz Jsia . S0,220] 4001b/min [[H Fi= oS0 3010 BEMHN US B URE
10 23 JIEN AN0 UE 02 RAHAS EAGD U SN FES F Btu/minelor Fo = £39 ZTW T30 BLUH0 UAS Tel
= o ©,Cp = 12.47 Btu/Ib mole’FOICt. S
4 2D +301% 220l BEGS AEHUN FRES & o S@ 27 (.0 / ) o
=9
b, dU = TdS + PdV Lt. oH = TdS + VP 2t 93400 Lt. 93525 o 1 Lt 2 Ch. 3 2t 4
- == — Ct. 98525 2. 103400
o0 L. 1 Ct. 2 2. 3 Ck. A = -SdT - PdV 2. dG = SdT + VP
) 11 Ol sieroiSol BENA0 S0 et OIS HA CF 18 SISEUSHA JLECZ NHLREUASOI LOUS S22 | o5 gCHM 10T &40 HZ 2 HBBES Cp = 6.987
5 Z2¢0| 500921 JIHl LDLIOIL 70T BREN SHY © MEESS S8STS = e U= . - ~
_ N 2 S 20| TAIECH 0 B 20| s Aoz 22 cal/gmol- K OICt. OCSE AI&EGIH Z KIt &/H HE56
= 200000m32] SHIZ0 SOIUCH OlAII M=ol 25t s = =L Vs = =e=E = Jb.AG>0 Lh. AG<0 o= .
. S1o9 OAIS AtACl AIERT Z1J}b feal/gnol K 92 Zt5
Of SHIzol 2l HAGHHE L0eIIt? = - _ 5 -
5 Inkp SOF 7 (2, AbAS OIAIDIME JFEBHCH.)
( )s>0 Ch. AG=0 b. A G =Kc
I}, 40. Lt. 43. oT
E[ j? g Ez[ a: ig ? EZ[ 5k, 22.50 K Lt. 33.86 K
- - 7O Gibbs Duhem& 0] CtE A2z HAIE ERE?
Jb. 0l BI22 EUUS0I0, STASH Tet K 20l 19 = C. 222.0 K cf. 333.6 K
AT > (X.dMi) =0
6 LS S 29 2388 U= AeDK Lb. 0l 9122 SPH20I0, 2EAS D2 Ko 2t (S, X @ 820 Z4&, W ¢ 420 2E2s4)
1 ZLOHEICH, 26 30°C,760mMHgOl Al ZI|ZS| £Z7|2H0] 30mmHg0| 2,0 2
Jb. 427kg * m/ked Lb. —— kg +m/ka Ch. 0 8122 2IBIS0|0, 2EAZ0 [at KOl 2t Ob. et S(mo)adh AFE AR SOIN E& £ZJ/22 0.0533kg/on20|Ch. Of T} AHCH
427 HECH Lb. 2(ml)%2t %0t AFE FL SEE= 000K
O 47i/ke o m o jkgen 2t 0] BI22 2HBS0|H, RTASH Dt K ¢t Ch 2(m)49k S20] 28 F2
7 ORI T 2f. 2l 25l YNE AL Jb. 55.53% Lk. 65.54% Ch. 76.55% 2}. 85.56%
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65%, BHAF 5%, 2 30%% OIZ0{& =8HAHA) 20 Ib 33 apol wreAS 0125101 O(s) + —-0x(a) — CO(g)2) 30 NSEo HUE o= A2 7 47 &8 )|, B8 £F, AWEE A 2% AT X%
Ol A 60% EAH30% 2 10%2 0I2OE Z84HB) 30 Fefol BrS A4S 018ot0i Cls) + —0s(g 9)2 22 20| LiEHd 2129
IbE HAS W XS SO FAEZH(%)S? HIS S HAFSIH 20r0ID) 2 OF, M4EEES RIS Ao DHAAHOF & SEAIZHS (B02 BT 4e /- 00 g = =8 T=9|
(B, SEAO| X2t AACHE Q=0 LIEHLD ABHE C(s) + 0.(g) — COx(q) o 20|C}. Sas e AT=S 0= =8 ===
o AZ3t0l 4emOICH.) 1o A H = -94,050 kal/kg-nol GO, U g2l R0M g2 S 8 et 28 TaE ws EEEM, 0, B8 MO x| SH2MOIC)
% BT},
1
b, 24 iz A CO(g) + ?Oz(g) — C02(g) Ct. 2AH4E2 EEs B0 UHsEI SEE L. It B8 xJ| 0, B8 = : 0 0lA 1 AOIO] 2,
z'so— A H = —67.640 ked/kg—10l GO oF, ATEO 225 DHAIFHO B SYAYBALO & S = ¢ 1
L 5 ’ - - _ -
36 o c oItk Lt S8 XJ| : 1, B8 S5 : 0 OlAl 1 AFOI2 2,
_ _ _ X =5 :
Ch. 44 30] 5 Jb. 26,410 kal/kg-mol CO Lt. 37,025 keal/kg-mol CO . of o e oA AL 2™ &g
- Ch. -37,025 lad/kg-nol CO 2+, 26,410 ked/kg-nol CO 40 a2 T N Los B S Tam 0T wSU= B ChoEE E0I% 28 S : 0 oM 1 AOIS 2,
ch. 58 10 R A, e A ~ 2 28 1
0 5o 2o S0 40 5 60 70 50 80 T (2,22l Cp = 1Btu/lb °F, =572/ Cp = 0.4 Btu/1b o, =8 2|9 28 T : 0 0IM 1 AOISI 2,
ERE °F, fatmOilA A Hv = 1000 Btu/Ib) SARES :
34 MMM st ABLHACR 02D Ys vy 2 SHEE -
A YAEA(Van der Waal's equation)OlAl &= a2t b2l 9. 1015.2Btu Lb. 1115.2Btu
CHSDH 22 38820l L0iLtD UCH (EEX)feed AASZ =T BHE A2 7 Ch. 1215.2Btu 2. 1315.28tu 48 B =5 2o 201 U0 HAEe =20t 20iL
molar flow rate= 100kg-mole/hrO0l0 CHs2l AAtS :EMELATFH*;*;P_LDD}i:%MEOuEEH-LLBmL?E
40.0kg-mole/hr Jb MAFEICE CH,Sl AAHO| 5.0kg b a tatm ft3/1b mol, b = ft3/1b mol A 30 2: o x &t = JHUM Sdots OrEsds ===
-mole/hrJt H8E D QUCHHE methaneOl THEF ethylenel Lt.a = atm ft8/1b mol, b = ft°/1b mol L= =TS COILE (ki o
SelectivityE oA 0teldt ? Ef a - ft6/1b mol, b = atm ft3/1b mo | It ::}D\II'E (Skln frlCthﬁ)
2. a : atm/1b mol, b = atm ft6/1b mol Lt &2 (head loss)
mo | eCH,produced 41 U8 & "ESKHMIL Ot HE? Ct. XIS (free turbulent)
. S=005—08 ot SHEROIE (form friction)
nole Teed rate (%) 35 PANZ 4%2l +ES HRE WS +EHLO 104} & oh. b L HI2201=8 A
L S = 0.8 TEE Gy - Gt Hy (F) = ARG, AW ke ST 2o 227 Ch Zge 2. BROISH X
moleCH, produced CoHyt Hy » 2CH, (%) 49 SH| 222 HZEO0| Ot 2427
} moleC,H, produced Jb. 113.3g Lt. 223.3g 42 FRE0HM g & 2 212210t 0 (F)0] H= d*=?
Ooge . 113, . 203, ) ) _
. of. 2D L AXN HIES JIEC.
moleCH, produced Ct. 333.30 ch. 443.39 O, HIEY %2 Iy AL Lb. ATH SIS 1 0ICH,
5y g = g mleCH produced L. Bt 5018 238 ¥< O+ MUI® sg20l2tD B0,
mole feed rate B Ct. ZotHE =& B2 =209 olal =25
36 1S 5 2= T KM 8 JISIE 8 WOl THE Clasius- o T mols mow 2o o SFUl Slotol =elEt
Clapeyron A2 81 2Dt SHIE A2 ?
Z=AEIOIA 100L2 CoHs(g) S XD HSISTIH & g2 (S, P B, T 2U2T, Vo Ve 22 D&t 43 DM =0 (Het 4¥€oz X Y2 2H4S?
CHs(2 )OI SIZSII(EF, 0] G SII0 S=0IRHe MArO| 2 21/0/CH) 50 Reynolds ol E2I% 2/0I=7?
0.950IC}.) Jb. DMl =201 Y UK &3 ol Q& SC. Jb. DAY MM DO H|O|CH
Jb. do*/dt = A H/[T(Vg - Vi)l L}, YBIMO2 &2 XX 5[} N ;;?}J'm:;:g‘ﬂ o
Jb. 134g Lt 141g  Ch. 1579 2b. 163 Lt do*/dt = TA H/ (Vg = V) O B2 UETs SES ARSI Fogs s gl ol
Ch. dp*/dt = (Vg - V,)/TA H e < - _ Ct. S 84802 H|O0ICH.
- dpr/dt = (Vg = Vi y 2f. YUHE Z2H0IA JFLEH0I EE B} o oo mAE D9 ol
AT AO| Mot mEto [ — 3 o et. dpr/dt = A H(Vg = Vi)/T ST o B R as
O&IH| ASl HIHBEIE G =10 + 2¢ 109T(J/mol T)2 14O E SHECop b 2 229
LIEFWHCE. Of T OIAHDIF A2l 2mol S 0COIA 100CIHX
o=l = Z OS5 a2t oHANLol IR = = = = > Y
o=t Bae e S0y 37 0C.TatnOil A 22.4102) A2 AT 500w %S ST U. tee ST g=NEss 250 saanll He #5202 &1 o
steis A0 2Cs B = . 2= of. 2205 2 =27
Jt. 1000 J Lt. 1010 J (j,f}},\g S:A?QIJ_HIIE =) X-IOIST.S;-_E’—T’_lX} @;Etg P } =
Ct. 2000 J 2k, 2020 J o= e T esessA Sees T = ol Mo o= Jb ThDl =9 C0, = HO0 SIHAE 2AE A 9IC}
6. 5keal /kgmol Q| CF. ) A5 HE2X Z%(constant molal vaporization)¥ AR |S= . Lo EZ = c2> oz =S= T A
20| 50kg-mol/hr2 AT AEBE 1/2 0l Z3EFI1012 L. 2l 8ol sAtde zelst 22 WHNE & 32
o . . o o o= _ = & == UL}
5%t NapSOs2=Z 20l NasSOs 10H0 1kgS = II5HO! 30%wt ot 57C  U.67C O 77C 2. 87T 1/2 0l L3Ol MEHR 50kg-mo/hr 2 SOIJHH =& e = u*o oM ot Tixtol =M s e
Na,SOiAEHMS 0S4 SHOH, 5%Na,S0.28 o)l o S 2H|( reflux ratio ) = 2 OICk. Ol M reboiler OIA Lt M= 22 =Z0A4 2 as sAds SEstt
feoniT S = T SS B, Rt ST SHT S SMEIC =] &G [kg-mal/hr ] =7 2. 2SO Met WEHE =AM D X0l oI LIE
QB 2(SH NagSOs2 X2 ¢ 142, HOE X2 : 18) 2dE= SJ19 = (ke-m/hr] =7 e maolD
38 Ut 34 rHS B2 -
Jb. 0.24kg Lt. 0.56kg HEAI8 Jt. 150 kg-mol/hr Lk. 100 kg-mol/hr
Ct. 0.86kg 2. ANRE Ct. 200 kg-mol/hr ek. 125 kg-mol/hr
- 0. L =SB s 52 A HIUXIE EOHAZ 4 Q= ¢@oz 22X oL
. GA 46 HIF 12 0 0.1M 2 picric acid 2 JIXI= BH HE 2127
TIRA0A 70 kgZ2l ATt LIJbs A0l & (Z20} U T 10 2 151242 [ 2UHH20F 0.5 02+ HIF Z0llAl
=T=4.9 n/2)HAE PH (koZ)It 0P T4 ' picric acid 2 SEE? )b, 222 D202 s}
Ct. BM Lt. =At RS 3 ST
b, 70 kgZ L. 140 ko= B k. 0.013M Lt. 0.023M Ch SX0l JIte 228 ol
C. 17.5 ko2 2. 35 kgZ 2. FH Ct. 0.033M 2. 0.043M of. HOS ZEUD SOt
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20039 & JIA LEHAE Xl 2 2 ANHYS o 66 =I 100# 012 space time 5min ! mixed flow reactor 71 Ol&4X =& BrSDI(ideal mixed flow reactor)0il CHS*
st s 2428 5 22 A=2? 4oz gX ¥ 127
NAES L SS(ES=20H s=ac | AgAR SHXE ol e = - '
ZJ| A 1110 | 3A|I2H Jb. Ol BHSJ1E 1 201 200 2 BlES28 M2l S Ob. BHEII el sE9 E79 520t 20
QULCEH. Lt. S8HHe OlaA S8 BEIIE NEZ HEoHH
XAEESHA= Se3t=et 20! BtEAl H=0t0H0F & LICH Lt. Ol BtSJl= 1 201l 0.2¢ 2 BISES M2E s Olat™ 2& 8tSJ1(plug flow reactor)dt & Ct.
ol UCH Cho1 Xt Sr20IMo Mese AN 28 22)280
AT ZHO YN AZTZS ZHB=H T EQ8 60 SHIF ZUS 552 521D AT Reynolds %It 1000 Ch Ol 91201= 1 201 5¢ o Br222 Ml S0l E8 WSt BA 260
AX=? o 22 XAl o DtEEas AME I AERH= QUCH. ch. &/24l gr2J|(batch reactor) 22 S4S LIE
Fanning 2 Ot&Jil+ fol &te? 2h. 0l B2J1E 1 20l 1004 2 gl222 Mg s W
b, BE &=2(Equilibrium Moisture) 0] QUCH.
L. Z& =& (Bound Water) Jb. 0.012 Lt. 0.016 Ct. 0.020 ct. 0.024
Ct. HIZ& =2 (Unbound Water) = w0l ol D= 30| 9l 5m Sco
o Ag H _ 67 s ets ol Cs E F ot /st 2&E 2&9 _ _
o A (e Noisture) H4n2: st22st Amos ge 2er 72 OIE0l 273C MM ZEH B MO &S KX 7500
cal OICt. 546C OIM E=2cll & W= 273C WM S=2oH
2D =2 BUE B2= |UI UREEY O SAY At R 3 s 5 _ o g0 20 Z 6O WE I
28 AOI0IA Sl ZELO T8 HRAHAS S5t0 PR 61 EFS2 A 2 B I} HHSEI0 SHGE MEA2 R D I W% [ T N
2 ZHAO LOECH Of ZAHAN ZELX AEs 2X of MAHSO| MIICI CIST 22 oAl i ﬁ+ g -~ R ot 2.3 Lt. 5.0 Ch. 7.5 ck. 10.0
%289 CHaH A Al S of MMS w=3]| 95t H2e = (El', E1 = 10, E2 = 25, Ea = 15, E4 =10
g“ DEEHJ Q42 R 2 4498 =5 HE BSE == Es = 20, Es = 25, E &= Activation Energy)
Jb. =2 (Ng) Lt TS24 (Np) o =A2?
Ct. 2il0I= =2 (Nge) et =2 (Nyy) b e - M2 - M2 L. M2 - 12 - X2 73 BIE0I0l Rec=E SEEO MIBAIZN HE d¥o=
Jt. Cg & 3N &tCt. Lt. C, & 2 A &t 2% %2 He?
5 sale G, e - M -4 ot D2 - 02 - M2
B2l HE=s9 =8 HAHD = - = = - - _
70C, Tain GiM G0 HEES =200 RS | Ch. G, G S Ch &2 gtTh 2. G, 8 & 8L, O BHS 2ol SLJL MBS HBAIZ0| BEHC,
A0 BEE 01FR10 AS M JI49 HE=2 =EE2? _ _ -
(& 0] BB O|ASUOE 150 T0CUHA S ot xRl EA = nlm o Lt B1S520] ANSS0/S MRAIL0l LRI
S OIS D HEEO molore 210t 3. g5 miolLy) | 62 EFEEE 401 TiEt A d(in k)/dt = (WRT + €)/AT? Of 68 TEdS £R2 IAE = ANES Ch. OHANEHS0@1 Z2HAIZHD RIBAI20l 2L,
= E=s sET eEs T ' g M m=1/201 BL=? ch. JIABtS0IH Z2FAI2EDF XIFAI2E0] 20
%
Jb. 0.12 Lt. 0.31 Ct. 0.62 et. 0.75 I z==0= Lb. FO|AEHO|= IoM A @‘.:‘ N%c
Ch. Arrhenius! ch. JIHeENesE } , & 5
o L. N &
0.5ka/hr- m- C o YENMEE D}&l 25em S HE2 = 74 pl Py ; o 7ol Al 25
= - ~ o b0 /9 plug flow reactor =0IA phosphine 2 =& Jl& =ok
SN JtE 29 LY 2%0F 800TC, 28 2% 50T 63 Z0HTSIIF0 Uet 2222 | B =7 ~ BFS 4PH3(g) — Pa(g) + 6Hp O 1200°F OllAlC] =G AlS
UM TN R o YEAS o kd/hr- m2 012 Ct. =& E QlLt. 0 e oS 3\J 4\g 2——_ M= SEnHs
s EFles e e = rome = I o - - 8 PSTAIZ PALUZE 5IY -reng = 10(1/hr)Ceyz OICH. &===8t phosphine 4 Lb
JE el T e e o s x #ri mole/hr o ®E BZ0 CH5t0 80 % MBS Yo 4
Jt. 4,500 Lt. 2,500 L SOES0 IS 288 s=o 28610, o e Q= Br2Jlo] 37127 (S, 00 Tl A= 4 6atm 0ICH)
Ch 1500 a1 750 O 2EE0Is IR BUBET0| U,
ct. 2SB0IA 2SS0l 0Lt SS=01 LB 69 12 A,B,C = mixed flow reactor 2 plug flow reactor Jb. 233.6¢ Lt. 233.6ft3
2C= =X wHoE SN US HS? 64 K = 22 GEA HZS 240ICH. 1 XF Ol&2e BSUHAM 2O Ct. 85.2¢ 2. 85.2ft3
A ! B o =0§ B0 2oiw T L —. g ANANE Hdd=22 2= X3 2 ot I8 B A2 o
= = == =Vi= angmuir = MNe2o| o= & 21 o] MMM 20| o2
j|> i’é.*(dew pomt)é’é‘ Ku1 oE_——l S = XZE OI'D:i, j.:s C 0“/\'|——| ooE——l S = XS
- _ _ . Z oS Il =2 A2?
L. 2.8725 =3 oft A O EE BIS ZTAR?
Ch. 8 g SH(SSIIM EHUAM) (BH, yuBESC, KK 2 R0 =T M= 75 OIS 2 8o 8Z2& 229 0| JiI2d 220 et
ct. &8JI1M2 Hg =53 0 EXEE, PAUAEEY B2 X2 X3 Jlel B2tAIZE T E U= 227
(&, & B30 gl BHSO0It.)
SU=HI|IT E 2N T 2H(float)2D st FEO| T 7a=KiP® B s kB e ;
- e 250 250 25 250 ;
oF RYS =HoE JIPE? , Xi — 1507
Lb. 74 = kiPa® a(r® 5) — k'8 & (ag a) (2B) (=) L}
Jb. ZEL0IE (rotameter) _ ‘ #
L. HIE2|0IE (venturi meter) Cho v =kiPa(1-6 478 ) — K'16 4 Db X1 < Xz < Xo LE. o< X1< X3
Ct. @2lTADIE (orifice meter) ‘
ch. =SS A (ultrasonic meter) eh 7a=kiPal1-8 4) — k'© 6 Ch. X1< X< X3 2. X3 < X1 < X 0 G, Ty A
65 0™ SZo =ZdigtsE 1X ¢E2= 99% A =dict= Ct. ct.
CtE2H 2 JIHBEHNAM Z8HAH==(distribution Ol 6646 =Jt ARQEACD StCHH, 33% NAI Zciot=0l 70 IS5 &5k 2 HRI=? .
coefficient)Jt 1.20 0|11, WA XHO| 0.2 UCHH I & 2 =0t ZeldeEor “h !
A BEZTHE2? Jb. (mol/cm3)~1(sec) Lt. (mol/cm3)n(sec)™!
Jb. 1000= Lt. 1210= o Hag X4 o Xag A
Jt. 0.16 Lt. 0.24 Ct. 6 et 1 Ct. 580= ek, 2215% Ck. (mol/cm)1=n(sec)™! k. (mol/cm3)n(sec)
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AJIOF LE & =& 58 U3SIIE Mgz HAS Bts 83 IS E84d==z%H 2206 2 (Regulator 91 StHAQ| ARl O™ €430} QUCH. S=Z 2H h ot2 08 #==cid(Transportation Lag)l &&= US & O
Jlo tisr d¥o=z 22X 22 A2? problem)0il CHEt S2NLE =7 Do& 39 ER=0 22ldlA ?%% S RAUCH. 0l © 2401017
(&, n = BSX==E 2J0I&HC.) QeIAE Soll Lh2eE R RE27? (&, T = MOH2 Al2tE = 0ICt.)
GZ
Jbon> 19 BHS0IME XS 8rSII0 BN 0 BLH. e —en il b ale)me e L arere
Lh. n< 19 BSOS 2 82010 B 9H0F BCH, . Jb. hoil BI2iIBHCh. Lt. h? ofl bi2stct. - Gls)e S ey
Ch & 8tS019 ZX D] Hle SSEEL M0l Lt. ‘ El o oS
G=c 14G,GH C. h°0il BlalistCh. et. h?oll dl2lstc. Ct. G(s)= et. o
-T S
2. S48 A2 1 X BS0AE GE 3019 2810t GG ©
Ol &= 0ICt. o 146, G,H 92 0124 2XtAH (Under Damped 2nd Order System)OIAl 2
G,GH FHASES? 99 CIS = HIZI0IZ HMODI MLESS LIEH 227
Space time 0] 1.62 2011 Cpo= 4mil/¢ 0|0 |5 B30I oo (tp=2,t,=3Kec=0.5)
120l 1000 Ml 2 3= 55 Bt2I19 A HMHS? e b A" =2t ZA LIRS =010
Lb. 2HA4QIXOHO| & 40]CH. P(s)
=J|8t HOo 0 o - =
Jb. 1050 U 2050 Ch.305¢ k. 4050 84 FID MONOIA JOIT OFS01 S &= HotA Ch. AIRFE$0t0] 840ICH gy 7O
sgsgs 2h. 2MOITISHE MR, o(s) 1
of e ) Lt. = 0.5(1+—)
(Cs/Cro) =" L 2D o 93 1XtAHCl AL Corner =M0IAS AR (amplitude P(s)
b, HRE 20| ¢ WD L s)
= v ratio)="? Ch. = 0.5(142S)
B o Ch. HIOID =iol EHOF HI01J| Z=0] XOHRILCH. E(s)
ot.e Lt-e 2t BHOIAC AIEXIS0] EOIECH P(s) 1
Ch 1 - et O o W2 Lt. 1 2t o o,5(1+2—s)
85 X2 Al §+ 9 2HFX SOl =2 AIEZE MO0 o o
CISI 28 USHA k =k = 1 sec” 01T p o 5& T 0l 20k e : 2 Jme wlel YIE 020 WA ALEE =0
Jb. Servo MO{D|3 Lt. Regulator HIO{J|= o - _ PN .
ME Q&I a0 ol =) ) o se
‘ ’ Ch. Automatic RIOIJI? 2. Load MO{JI 94 Tzt EIHE IO i oron Mot = 2t ai(t), g(t)2l etZ2tL H&S 2021 Qils), Qy(s)et2
A —5 p 50 cyclingOl LtEtLEE MIOIDIET 0,(s)
= sto] = o g = 0™ ZHZ FAHX=01?
ctEctA HES 2 5H2? = )
] 86 ct=ct | Jb. Hlg moid| Lt. Bl2I-012 MOiDl + Qi (s) + oim
= . 2x R E R ES = ¢ R, R= MHES o AS CHHE .
b 2 Ch. 3 ch. 4 S M (ASEAS 3 (AwEACE wa Ch. Hl2-=2 MOl 2t on-off 07l (ELR 2 R= MEE LIEHAD A A OICH.)
o 0t sion M Bre | elsicl i Eos oie L. HIAE 0ISURAS 88 DI2YFACR HE 1 ¢
I:let;?O X BFSO0IA BtS0| 225 =0 2RE BtS [ ME O|SUHAS (ASHACS s 95 JZOAS 20 FES 2 HMEHII} q(t)=20[m/hr], ot it
AlZre 2l HME DISURAS [(JAUHAOCR Ut h=dn2 MArAEHOl QUCH 26 t=0 0|3 RE 22 AR st(1HAR;s) (21AR,S)
+ | mco siae 20} 25[m/hr]2 SILAIH EAS M Al 2 =012 ¢ P 1 A A,
b, =D s&E29 9= 2L =LAl o c =o EHOAO W« Jto . 1
1 stal h(t)=? [, HERE () #3=+9 =0I(h)22 AR.sH(1+AR.S) (1HAR.S 1
Lh. & &2, k 9 249 204, 87 MestaIt G(s) = Ol H ol CH = (Band Width)2? g Rist(1HARS) (THAR ) = =
C}. =) =52 2 A2 Us 2 20 St SHHANE qo = K[(K #)0ICH ] Ct 1 h - .
eh. )| sZ0 5= ¥4+E I 20, JF. h(t) =2(3 -e Tz ) AR THARS) (1HAR,s) M R hz(t) qu
ot 0 L. Choy2 22 ‘ o 2l X 1 — #
-2 —
= —_e ? AR,s+(1+AR,s) (1+AR,S)
M 5= B K Of 88 LIS & IS8t 8 30 sl H=DIo sS40 Hon =2t -6 ) re e
-—t
Ch. h(t) = 10(1 -€ *? .
Jb. Al2tab==(time constant) ) ( 5 ) deslr) Xl 6=2: gtstm2 =
Ko Lt. Z&(sensitivity) 5 h(t) = 207 _e-?t ) 2. glst2A)}E
MNalZ2 Hsrd G(S) = 1 1 1 ols Ct. S A2+ (response time)
(?SH)(?SH)(ISH) et. =&KX A (transportation lag)
- o _ _ - 101 BIEXNSE & 2EEA LS BF2= J8EHOZ HIHot
cHRL 2182 89 HHE NMOULEE SolH S2= ®#io REHE2 U= 96 F(s) = 25+3 o] Al2tBHA =9 = DYS 29(|2lsteTI1?
2r240| 3psigOll Al 15psigltXl EEH O( t3/min) Ol A SP+35+2
jl’ -4.53 LI’ -2.89 [:l' -4.98 a" -2.42 2(ft3/m|n) |-I| B St |-D‘_:| Ol HEHEQ| (Sens|t|v|ty) jl— =2 LI» Oﬂil
=9 Jb.f(t) = et-2e2t L f(t) = et e O erors A o o= =ol
g O 28 HoIAAE A (Nyquist diagram)2 Ct. f(t) = et- et 2t f(t) = et+ 2e2t
FH H AHFETE HEGIH L Q107 Jb. 3/12 Lk, 2/15 Ct. 2/3 ct. 1/6
®1m o 97 f(t) = €tsin 2t2 M Laplace transform f(s)=? 102 Ol=8Ed 45tE2S MoZ=Z 01800 2oz 28t
Jt. Stable 90 HMoiHe ¢F¥Hs BEGls gya? = A= ™A (fuel cell)= ?
L I -) M Re S-1 2
t. Conditionally Stable JF. OHAHIOIE - €8l (Mecabe - Thiele method) b, — ., — Jt. Phosphoric acid fuel cell
(S-1)%+4 (8-1)7+4
Ct Unstable Lt. OtQI%ERIE Lt. Solid oxide fuel cell
' Ch. Z2IRFS R (Gilliland method) o Ot o _° Ct. Molten carbonate fuel cell
ct. not Known 2t. Lol AEY (Nyguist method) (S+1)%+4 (S+1)%+4 2t. Solid polymer fuel cell
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Lt. Houdriforming
2k. Hydroforming

Jb. Platforming
Ct. Ultraforming

SXFZF0] 1.0x 104 g/mol Q! D&
104 g/mol @ DEX 509, 12l

10092t S XHEF 2.5%
05 g/mol @I

o
X

O2A 50901 EEO ACH. 0 D2X=EQ =82
=2 ?

Jt. 16,000 Lt. 28,500

Ct. 36,250 ck. 57,000

=0 90%2! B Z2=0l 100kg0l ACH. 0 & @A
2 WEEE F kg0l ZH=ItH ?

(S, L2599 M=132, A2 M=28 OICt.)

Jb. 9.1 Lk. 10.2 Ch. 19.1 ch. 26.4
Ol=2uwEolelol =XM2lEl 1 8H0l 22 A=2 ?

Jb. 2012 WElls 2718 w2 <= R-S0:HE
o =XIE ALEEH.

L. &0l=2 we+=Xl= Nat, Ca?t,E E&6IH H E &
StCt.

Ct. 80I2 We==XE WY 2lHs &2=2 NEEHC

ct. Ol2n&es OI2usE==Xg S&& 52 SUAAA
2E 02 &% MJiots AHOICH

HARO =HZE BHIAZ O UL &K et Xt

01 ACH. St 012A0 CHSOHIAM JHE B0l 2=

2 EMotH Sdi=2MzE Ss38&Hes A2 ?

b, &kA SHErE Lt. 2 StEa2

Ct. & st&r= ct. == sg=

32 243 HEE €540 Fotd =sAllle 24

et Hgs ?

Jb. NHCI Lt. NH4NOs

Ck. NH2CONH: 2k, (NH4)2S04

b A0 MM A%A JdolXo =3ME=E ?

. =2 Lk & Ch. & ct. 2l

BIEX MENESUHA AnSE= dolills MESEO

E /|
AS &= piranha 22 ?

Jb. NHsOH + HF + H0
CH. NH40H + H20o + H.0

L. HCI + HF + H0
k. HCI + Hx0, + H:0

112

113

114

115

116

AN S oy 117 OUS = U XS 22(-)0HA 2oiLi=s BtE2?
ZMXEE 2
St ot Core~ 200+2¢ Lb. 2 Zn'*+2e
— Ct. C/F*2e~ Cu . H- 2H+2e
118 20l SEUH AIE2E = HAIM(S0H)E?
dotdoz AIZY BIESEZA2 HZAHESM 220X
S AHEN ZMH2S 9 Db, A4 Lb. 22 25
Ch. E =0H ct. Dtatst=
Et E:E?SH ;{ E_ gf’)oé?H 119 LES 01882 =011, HIIPE 249 585 0185
' ’ 2 Off oot AL BILIZEE2 SAO MocteE
Mzgge 2
SHE&FE OIQI0 HE6| 192 a2 IS e MY
=27 Jb. Le BlancHd
i EFAA QLY
C NH-SO3H E' iei?uléamgu
ch. o AQCHY
NH NH2 o
Lt. + H,80, —— 120 Solvay& (2 2LI0F ACHHE)HA L2LI0LE 3%5610] %
SO4H A AEEE H2?
NH2 NH,
Ct + H,50, ——> Jb. Ca(0H)» LE. Ca(N0s)»
SO3H Ct. NaHSO4 2k. NaHCOs
NH2 NH,
ct. + H,80, ——>
SO3HSOJH
AAY0 28 CIMMESHN e 848 5 U= A2 7
Jb, Qe SEIF U2 oAz AS5Z AEE £+ UL
LE. Po0s 85%& =2l NsT QA2 MXE £ QiCt.
Ch. EIJIZ20A Q1o D32t ASEDE SAIO L O LHCEH.
ct. HEXQ AHAYEE 0|4 10YO0|Ct.
olF8tonl EA JIAE MAtctE B2H0| UCH. 0 B2
M StRSoH 20 X= NaOHSl &2 2 ton@lJf?
(G, Na =23, Cl =355, 0=16, H=1)
BHSANaCl + 24,0 —=> 2NaOH + H, + Cl,
Jb. 5.5ton Lt. 7.8ton
Ct. 9.0ton ck. 14.3ton
CUESE ARF=2 222,24 AMHHU MEDHE
gege ?
Jt. Hydroforming process
Lt. Visbreaking process
Ct. Hydrotreating process
ck. Platforming process
ChS & &Z483F DD #& He ?
o @—NOQ Lt @-SOSH
Ct. @-NH2 ck. RH
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