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—% TAHHIH

B A 1
1. #20 gal / hr @#BEm?®/s o
B 20 gal | 3~785><10"m’l lhr,

=2.103X10°* m*/s
hr | lgal | 3600 sec

2. FEKREHPIEEPhobos b #5175 3.78 fr/sec’ » RAF—
KBAFE Phobos 1T » b AMBEARE « RHERRLAE
252 1bf o
@A AR KRR %MAES D bm ?
(b)E Phobos |+ i ARAR K KZYE + d(fidt 45 5/ pound  force

7

, (ft)(lpm)
252 m, 32.174 £ 5 s

® @ | i =252 lbm
32.174 —
Sec
() 252 lbm | 3.78 ft | - 29.61 b
| s [ ag.qpg fomeie =
T Ibfesect

J. BEH—REX -FIBRE-Ek- - 2K HRASYH  REHEFF, —
BSI HEN —BERTEAMKEC s - BETARRL » &=
PEARUWARBE (M: 1 ft=0.3048m)

i SIH | ®*RIERMEN w R N E
RE | meter foot 1ft =0.3048m
B | (meter)®{ (foot)? 11t*=0.0929m*
% | (meter)®| (foo.) 1f¢*=0.0283m*
BB | kilogram | pound mass 1 ibm=0.454 kg
B | second second 1 second=1 second

4. FFLREERARNRERRE KRR RER T TRET
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0
Heb u - BEE . ~PREENKE
P IRBER
C = L AIE K
ST > CHYBf R ?

C - Jﬁ#ﬁlﬂ </N ;
sec m ](N,,’m’)%i\kg %)
=1

SCIE#HIN & ( dimensionless )

g ZAERIB L B2

- 2
ESIH g o1 S
Kg*'m
ftelbm
ERATH AR B - 32.174 —F——
sec’« Ibf

ST — HE 180-1b W AKERREZRAHE
(a) 801N (b)81.7 Kg
(O &7 E (- B# B

180 Ib: 0.454 K
80_1bm | £l 41.7Ke (HEBBGH)

I lbm[
81.7K 9. : 1 N z
g 1 Am l b = 801N
[ sec’? ! Kg 'm
OBRE%E-

—&BEIREK > ThHEMFERNK =&-exp(B/T)XKEH > H

S KZHEf51/s cm-K» A BEBEN lla- BZENER

fi 2

HRK = A-exp (B/T) o« “HBEGR—% » L exp BHEB

|WERK - '

Hit. BZBUET —H—K
AZBMNBK—H—-1/(s)(m)K)

TR I



@ e AFHIFE ——— DTG o
B PR DR —fREF o
© - T RRR .

¥ (@28.349,0.454 (D1.609 (0)37.85

BEYE 1-2
|. @& (CH;COOH) z4 fREM9 .
W BEMHSTFE=-12+1%x3+12+16%x2+1
=60

2. kg mole b mole ZROMIZER LI Q

mass in kg

® kg mole = MW

M-WE5 18

mass in Ib

Ib mole = MW

S.1 1b mole=0.454 Kg mole

3. & 100 kg K& 39.8 kg NaCl @K% kg mole K& £/ ke
mole NaCl ¢
' 100 ke | kg mole
118 ke
39.8 kg, kg mole
[ 58.5 ke
. kg mole of NaCl per kg mole H,0

_0.68
T 5.56

e =5.56 kg mole

11aCl =0.68 kg mole

=0.122 kg mole/ kg mole

4. 100 b Z NaNO, B # 1b mole ?

100 1b| 1b mole
1 85 Ib

=1.176 lbmole

3. BOHEL lbuwole XHMEARKASE  MUBRB L) ke ?

g L1 moxgjrle b | 0.454 kg] min
) min b mole} lb] 60 sec

= 0,121 kg/ sec

ARME 1-3



1.

E AR BIEH(T) S@(F) ¢
QARBNEENLER B -
OEENEABRLER -
OEEDZ—( ppm ) FR—ERBHZE -
W—EBAK » X —RHHBRERE AV E KR -
(@ F.
HES-HF BEAX TEERFEMV ¥R/ cm® R
kg/m'> BHifgE c.g.s. P HEZ2HEYEHE -
T -
HERSHCEBN GHVERE ) REEENHAK -
© F
pom HEBEB—HHL AHRBIERABERLWIEE HLL-
@ T
WEBEMRCBRRBR HASBRENR  BREGHBZEE
3

& — U HASHARE L3 62 » REERM?

e AB 13.6g _ .
B Frem dom o0 E/em

FEET KNEERHZD?
7}(5’9"2.‘5{?(#)?%1 g/ Cmso

WHEBMB (HCN ) « #TFMTHE LE10°C/ 4°C=1.2675
EFTRME?

ETHEES 10°CHRBMR ATC AR ZLE » LB 4°CA> ZER
1.0000 g/cm® s WHRFERIOCEMEER1.2675 g/ cm® °

HZE > £ FH » ILE60°F/60°F = 0.79389 » RIZE&E 60°F
Wy EEBA ?
60°FZZ§E§
60°F Z KEE
60°F KFHK =0.99905 g/ cm®
SO60°F 2 Z BB 0.99905 % 0.79389
=(.79314 g/ em’

& 60°F /60°F



6. THRHEMB I8 BN 2ZK IEMEANEELEM?
Basis : 100g B%

i 98 gkl
2g%k
983/ 98 — 1mole
WEER= £ = : =9
2g/18 — 9 mole

1. —F®B31.7041b WBEEL1 1bK BHEEE20°CEH1.3827
RTFFRGERE :
@z ERESE -
(D) 20°C T » F— I FRSHEFT EHBABHEY o
(C20°CRZEFRERE <
M Basis : 1 ibfUXK
S FAMEE - 1.704 1bm
EBNERE = & X KEHE
=1.382 % 62.37 19§5
ft
=86.20 Ibmy ft°
(1.704 + 1) lbm
86.20 1bm/ ft°
=0.03141¢°
@ wt%of HNO,
1.704 Ibm
©{1.704 + 1) lbm
(o) 1b HNO,/ ft°

SRR R -

X 100% = 63.02 %

1.704 om0y lomy £t
0.0314ftr Y
Iy
{¢) Molarit Mz —
¢ A E
Ib- _
1.704 1bmx —. lb-mole -, - mole
63 1bm {b-mole

0.0314ft? >28.32 f_l—

-5



13.81 gh"f"’e

i

13.81 M

8. SWoHER7.9H—E4000b WERKBEBBRLPUHR?
B AORYE B = HLE X KA

= 7.9 ¥ 62.37 lb/ftt

=492.721f¢°

Ib
- 400010

= 3
ST R Y

9. —BRAESwWLH2WHEKER > HWEREER1.28/cm® > DITH
HAFRTRHRE
(@ kg XKFa kg W o
M ZHREEFR S 2B
B Basis 100 kg 9B
SHEE = 100%25% = 25ke
KE = 10025 =75kg

, 25k . B
@) ke kg K - 22 20,333 ke/ke
75kg
b
N £
W E = ] .2g/cm® =1.2g/cm? X62.37T—
cm?
= 74.84 Ib/ft®
HWE -~ 100 kg =100 kgx —— 1P
M £= BX 0,454 kg
=220.26 Ib
s gy 220.2616 ﬂ
BB = o 22,941
- 25kg ~25kg X L -2 55 07 Ib
0.454 ke
e nal 55070
s, e 22ER gt

18, —ETk M XRRITOR ZERESE ) HE oS
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n—-C/H, 50

n~CsHe 30
n—CeHy 20
HHREW  HE
(aE Ry =
(EHEFE
CR—RIFZHESXR
W55 TR
" Wiz

OERAE= T2

n—-CH, 2ERFE=0.5

ﬂ"‘Can ZE!%$= 0.3

n—CH, ZERFE=0.2
(b}R7E 100g 2 BAW

n—C.H, E=100g%50% = 50¢

n—CsH, B=100g%x30% = 308

n—CoH, B = 1008 %20 % = 20g

n—C.Ho ZIEH= -5—8-%%%75 - 0.862mole

- 30¢
— H N ————— =0.4]17
n—C, 12 Z,i !51 7 le/' 0 17 mole

20g

Tomole/s - 0-233mole

n—CeH, ZEHEK=

MUEHH=-0.862+0.417+0.213=1.512mole

A 0.862 | .
%:'gﬁlgxn”clﬂw —————1.5]2 : ]_5/

It

0.417

Xn-CsHy = 1.512 = 13.276
0.233 :

Xn --C:Hy = — = ), ]!

n-C.H, 1512 1.154

Imole 7, = L HAE X 100 %
mole % of n—C,H, =0.57 x 1) % = §57 ~
mole 7. of n -C H,, -27.0 7
mote %, of n-C H, =15.47~
IR s LRSI Tl ) a T R
LR L AT P2 XL 1 86200154

= Gh, 2



BHR% 1-4
1. fEsER¥ ( basis B ZERN=@EMNE?
B ORfEgeN > FEAE-
(YRR 2B R U o
CR ST H B B AR AT o
2. FERIEE I3~ 1.18 S 1L30°R 4] IS BHARTEY
B 1.13-100ke or 1001b
{[-18 —1ton of H,O
1.30 — The stated mass of each case
1.47 —100cm’® mixture
BHAB 1-5
r g§§%%%£%%%ﬁ?
B @0°CHF1100°C
1 32°Fm212°F
2. nfTRERLY # KPR EA?
B ~°C=1.8°%F
3. HAUMEESCCERIT®RACFA? 10°CRTHIOF&T
# (E:120°CE1a°Fk-

Gi) £ > 10°C= 10 ¥ % +32=50°F > 10°F

§. TH&EE, 2R C =3.63+0.640T > Co ZB(IB cal/
gmole K: TREK , ##%C, i cal/g mole “FHi T °F o

i — [« _ g IRETA _l_b 3 ____c_a_!__sl__ ]K-
B G =03.63+0.64(Ta +4160) 1.5 © EmoleK | T.8°F

=92.88 +0.,198T
§ . DIHIERGRE S PR
°C °F K R

~10.0  [a0.6] T230] [419.4]

25.3] 70 ey | 537.0)

125.0 796. 1 ] 956 4
] ——— 1

L3 r 30020 [ 3a.g! 69.8
[ 4

B - WLEO R A AR e MR T R T
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B YRR EST 2

B EHEEHEFEREKKD > BERERAEEH - LR 0°C - 2y
BB dkaIR D - REH - H--XER100°C » BT 100
1% > Bt BUAIIE TAF ©

BERME 1-6
1. BH-FEALIEREINMS ( gauge pressure) B4R Y M) (
absolute pressure ) ? ’
B  Pruge + Poar = Pabs

1. LIREARAAFARTEECRRE  FIME R

) e —

1 1 atm

il

2 14.696 psia

3 1.0133x10* dyne/cm?

101.33 kN/m*

760 mmHg

[o2 TN S L IS I -N

1033.6 gw/ cm?

J. FiHEEmAETEDY ( vacuum pressure) FRFFEIRS DRV 25,00
m Plbl :an—Pvu

4 . 8 800mmHg BT LB -
(@) psia (b)kPa (catm (@) ft-H,O

800 mmHg | 1 atm | 14.7 psia

(@) 1760 mmAg | 1 atm 10047 P

) 300 mmHg 40]1'21]’}'{‘; =106.64 kPa
s e BTt

o 800 mmHg | _1awm | 3301 feno 35,60 (1-1,0

| 760 mmHg [ atm

5 FERERRARFUH AR A D g0 FUAT S 1 s S N B e g
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RSO -ETES:
TR L ARE?
(b)elfERE S LI B RIS ?
OETFIZEE > HARHEFA 2

BEAED - REROQADR? @ ©

B @FRAEBH - BETES Vocuun

WAERI ~RE- BHES- mt
©)Pee =h ($EEBH)
NpE®  Pre =20 inHg +Puien
® Puw =30 inHg
h=50 inHg

b . —HRBETHENR4A0kPa BEZEES » RELBKEHSFT?
@ P-bs = Patm —Pnc

=101.3 kPa — 40kPa
=61.3kPa

BHENE 1-1
1. PHEAANIEESXERA?
B 1 Manual on Disposal of Refinery Wastes.
2 Technical Data Book-Petroleum Refining.
3 Perry's Chemical Engineers’ Handbook.
4 Handbook of physical and Chemistry.
5 The properties of Gases and Liquid.

1. AWMEREE ROKITHZEH:

AFEAT S 2 A 7

g o F 7

CIgiez £

{dI Protocatechuic acid ( RRFKM) (3 —: 4 — ) Z{LBAX
HHE?

i @ Chemical Engincers Handbook or properties of Gases and

Liquids.

bl Techpical Data Book-Petroleum Refining.

iCiHandbook of Physics and Chemistry and others.

‘d'Chemical Fngineers’ Handbuok.
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3. WEMHE2AIMEANEEL2EBNAM?

B oo
BERM%E 1-8
1. HBEOABSEERN—-KEE?
#
Read and undnstand| _ | Determine the|  |write down
the problem data needed available data
Plck a basxs

\[ Decide the [,

— Calculation

|Chem1cal /\ Principles to use jarewarion |

equa tion

Check the
result

1. EaRWEL.3 - 1.5 1.0 00 - SULARRARD B - DU E
ETHEN S RERET :

B)ro Empy AR 7

(DR IR ?

C)IIBAYRM ?

B EBHROEH?

OFECRE S Fol -3 L
HEF(R--FH -BEHE S LISSEE -
8 o

E 4

3. HURREERRE S RE TFIRYHEM > SR B
() P4 I A R B AR T4 2
(BT 2 BT THE 2
(BRI F R ER T -
R ?
O TFHERBER?
W R BRI RS B R A MK -
DL B T B > LB EE R B > SR A
R F R ST 8
OREE LT3 T P AR



OBREAXEE LIRAAEREERKAK o

BRI 1-9
1. RETHREMNT&ESK:
(8) G Hys BR O, 4B CO; B H,0 9
(D)FeS, B O, FH Fe;0, and SO, 7
# (@ GHy +27/2 0, - 9CO; +9H, 0
(b FeS;+11 O, — 2Fe,0;+8 S0,

2. fRi01keg CH, BELS » FH ) ke 0, XE2 KERK CO, fn
H,07?
# CsHy +15/2 0, »=6CO, +3H,0
58 : 1 kg CeHs

Lk | ksmol | 152 | 32 ke
| 78 kg CoHa| [kgmol O,

=3.08keg G,

3. HERECHUAELESR  AUTIEEARZ
2NaCl +2H, 0— 2NaOH+H, +Cl,
frrome « ERESHS DHECHNTESD kefy Cl, ? B
HERL.07 7
B KB 10m > wt % = 5%2 solution
10@?{ 1070kg [5% | kemol| | 71kg

m? I'58.5keg| 2 {kgmol Cj,
= 524.7 kg Cl,

4. HALE (Ca0) BAAK (M CaCO,) 4B B¥ » ER B IHEE
R L2 NEN 70 %
(B @ p AT 1548 2 B 1y 2
R bW KB %D IbRICO, ?
B CaCOyear - CaOuy + COLgey
Bl 1 kg CaCO, feed
CaCl; left =1 kgx(1-0.7)=0.3 kg

1 kg-0.7 | 56 kgCad

- O d et
CaO0 produce I 100 kg CaCO,

=4.392 kg
CO, produced:--1 kg--0.3 kg —.392 kg
=0.308 kg

—12_



0.3
0.3+0.392

wt% of CaD=100%—43.4%=56.6%
() CQO; produced per kg CaCO, =0.308 kg

(@) In solid wt % of CaCO, = =43.4%

5 . 7ERDHE 3183 50.0 kg NaCl #110.0 ke B, O KM
()T R R 5 2
(D% BBRKIEY ? '
ORBETER2KIEZ 60 % » MIBHEHBLRYG ?
@ 2NaCl+2H,0—2NaOH+H, +Cl,

_ 50kg | kemol
Kgmol of NaCl = 58.5k 0.855 Kgmol

10.0kg | kgmol

Kgmol of H;0 = 18ke

= 0.556 Kgmol

@H,0
(b) NaCl
{c)NaOH s Nall » H,0 ( assuming that the gas escapes )

BERMSB 1.10
1. #&B# ( Objectives) BAFIRYHRAFINH ?
. G

1. LB RERHME?
B W

M B

1.1 LIRS EEERTE R SRS BASRETH » it
LHEMET—®2/5m& > ESR$7.77 - BEEBELEF1.75
Tt Bl shm 7. 99KRF S HRBRESH?
MOSTTT g4 sant
1.75
- ! l
AL, B oss.080 g
= gal {3.7857
)
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