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fRER (2. T L)

1)

xmL D 70%D iz % 1fd 9

1.4 [g/cm?] xx [em?] x0.70 = 1.03 [g/cm?] X100 [cm?] x0.050

x=1.03 [g/cm?®] x100 [cm?] x0.050 / (1.4 [g/cm?] x 0.70 )=5.255 %% 53 mL

ETIRMEE 1L FOREMHNO)DEEL KD S, 1000x 1.03 x0.05=51.50 g

ZOWE EIX HNOs OXE =63.0 1V 51.5/63.0=0.817 &z : E/LEEIT0.82mol/L

2)

a)

< 1.00 x 102 M DFE
[H]=1.00 x 102M X v,
BR pH =—log (1.00 x 102)=2
< 1.00 x 108 M DFE
W [CIT=1.00x10% (1)

ERMHPE  [H]=[Cl]+[OH] )
KOA A Kew=[HOH]=10" (3)
(3)& Y [OH]=Ky/[H'] 4)

()@ % QUL T [H=[ClI] +Kw/[H']

X ->T [HPP-[CI][H]-Kw=0

ZORD[CI]E Kn (DX EQR) K E AT D L
[H']?—1.00 x 108 [H']—1.00 x 1074 =0

b, Lo 7T, [H]1=1051x10"M XV,
BZ pH =—log (1.051 x 1077) = 6.98

b)

CH3COO % A &5 &, HIFT/KEWET T 100%EHEST 50T

ANa — A~ +Na'

A"+ HO S AH + OH™

C=[AH] +[A]=1.00x102 (D)

C=[Na"]=1.00x102 (2)

[H']+ [Na']=[OH ] +[A7] 3)

K.=[A][H'] /[AH] =1.76 x 1075 (4)

K. =[HT[OH]=10" (5)

Tl E, KRIRITEEE SO T, Q)0 [H] FEHTE S, 1oT, Q01D
[A7]=C-[OH] (6)

C>>[OH] 72D T [A]=C (7)

()26 =X A LT C=[AH]+C-[OH]

X ->T. [AH]=[OH] (8)

DIZ(T)®)ERAL T Ka=C[H']/[OH]

ZHIZB)EIRA LT Ka.=C[H']>/Kw

£V, [HT]=(KKyw/C)?

IhEMS L [H1=4.195%x10° M

% % : pH=-log (4.195 x 107°) = 8.38

3)
(a) 0.100M Ce*' % 6mL Il 2 5 Wf, Fe¥* & FeX ORI
[Fe3*]/[Fe?*] = 6/(10 — 6) = 1.5
Thbd, ZOROBLETLEMNE B &I 5 &,
E; = 0.68 + 0.059 x log 1.5=0.69
b, BAR IR ITEAMIT 0.69V



(6)0.100M Ce** % 10mL il % % B
(E°pes+rez+ + E°cesr ces+)/2 = (0.68 + 1.44)/2 = 1.06
K0, EA BALEICENMIE, 1.06V

(c) 0.100M Ce*' % 15mL Iz 5 Hf, [Ce*t]/[Ce®t] = (15—10)/10 =05 £ 72 %, ZDOROIVIEITCENMNEZ B2 &35 &,
E, = 1.44 + 0.059 X log 0.5 = 1.42
L%, BA o WBEEITENMIT 142V

4)
NaCl % x(g),KCl Z y(g) &9 %, NaCl & KC1/%2.00g & %D T,
x+y = 2.00 (D
NaCl ® Cl & KCI @ Cl OFE N DOFI=AgCl DE N2 DT,
x/58.44 + y/74.55 = 4.27/143.35 (2)

(WAL VBB D y=2.00-x % Q)FRITICAT D &
x/58.44 + (2.00 —x)/74.55 = 4.27/143.35
74.55 X x —58.44 X x = 4.27 X 58.44 X 74.55/143.35 — 2.00 x 58.44
16.11 x x = 129.774102 — 116.88

_ 12894102 _
=T 1611

y = 2.00 — 0.800379 = 1.19962
Ehrb,
L7 ->7T, NaCllZ0.80g, KClix120g TH 5D,

5)
WA lem &35 &,380nm B L TN570 nm (2B DM A D 5.00x104 M IKIEHE D F AN ARE 2 2 N E N elonms € onm
s BN
e, x500x107* = 0.125 3)
e onm X 5.00 X 10™* = 0.775 (4)
TH D,
R)=L V., 380nm D& X DOWE A DENKRIEAREIT
o = 0125 /(5.00 x 1074) = 250 (5)
Thd, £, XXV, 570nm O & = DENLEAARENE
& onm = 0.775/(5.00 X 10~%) = 1550 (6)
TH D,

[FARIZ, 380 nm B L V570 nm (281 2% B @ 7.00x1073 M /KRR D N ARE Z T E ey onm €Bronm & T D &
eBsonm X 7.00 x 1073 = 0.640 7
el onm X 7.00 x 1073 = 0.128 (8)
Th b,
3LV, 380nm D& X DYWHE B DENARAREIE
eBsonm = 0.640/(7.00 x 1073) = 91.428 (9)
Thb, Fl-. @RXNLV. 570nm D & & DOENEAREIX
el onm = 0.128/(7.00 x 10~%) = 18.2857  (10)
Thb,
méﬁk/ﬁ{rﬁi HFOWE A EWE B OREEZZIEILCa, Ce M ET 5 &L (5)(6)(9)(10)DENNEAREL & IR A /KA D 380 nm
BT DWE 0.298 & 570 nm (21 WG 0.656 2 H HUNT
C, X 250 + Cy X 91.428 = 0.298 (11)
C4 X 1550 + Cz X 18.2857 = 0.656  (12)



Ak vHEons
Cy = (0.298 — Cz X 91.428)/250  (13)

Z(12)=A~RAT 5,
(0.298 — C5 X 91.428) x 1550/250 + Cy X 18.2857 = 0.656  (12)
0.
0.298 X 6.2 + Cp X (18.2857 — 6.2 x 91.428) = 0.656  (12)
0.298 X 6.2 + Cp X (18.2857 — 566.8536) = 0.656
0.298 X 6.2 — 0.656 = C5 X 548.5679
£

Cp = 1.1916/548.5679 = 2.1722 x 1073
NEAD)RIARAT S &

Cy = (0.298 — 2.1722 x 1073 x 91.428)/250 = 0.09939996/250 = 3.976 x 10~*
Ehrb,

L7 T, WE A OEREIF3.98 X 1074 M, WWE A OEFEEII217 X103 M Th 5,



fRER (3. RAFHE)

a)
WEELESKE = OKOER) (B MEIOER) = Wy /(W + W)
KOER Wy=48x0.15=72kg W:=48-72=40.8kg

b)
WL B LES K R= kKO EE) (FEMEIOER) =W, /W;

Wa+ Ws=42  Ww/Ws=0.11
Ws=37.838kg Wy=4.162kg

AFELTZKDOEE 72-4.162=3.038 kg

c)
W FE V= BKDOANRTFT 4 BE/MEKOT 27 2T JTEHE

37.838/40.8 = 0.9274 or 92.74%

d)
R E DD 1% D DT, 0.9274-0.01 =0.9174
WK D AN T ¢ EHE=0.9174 x 40.8 =37.43 kg

W BB RES KK 10% DL ART T 4 HO/KDOEE=37.43 x 0.1=3.743
4.162-3.743=0.419 kg

2)
a)
(&) [o &= [ —kydt =N = Noexp (~kdt)

No N

b)
(V) ERRE. E 7 IXE R R

(9) N/Np=-exp(—kat) = logq, (Ni) = log,ge ¥ = —k,t X log,ge = —0.4343k4t
0

—J7. DEIREFRLED | logy, (3-) = -

N t
No D
Y 5T, D=1/(0.4343k) or D = 2.30/kq
c)
7)

t=8.0min ®& =, logi(0.316) =—0.50
t=32.0min ® & £, logio(0.01)=-2.0

(~0.50 —( —2.0))/(8.0 —32.0)= —0.0625 [min"']=16.0 min



A1)
ki=2.30/16.0= 0.144 [min ']

)
AR Z 1070129 5 DIZE T DRF#IL 6D TS T 5 DT,
6D=96.0 min

3)

a)

HAD B OEER X OVEERE) D 2nBE Q 2FHH 1 5.
pe. = 1200kg/m3 = 1.2kg/L
v, =60L/min =1L/s — W, =p. v, =12kg/L X 1L/s = 1.2kg/s
Cpc =3120]/(kg * K)
T., =30°C Ty, =80°C
Q = Cpe We(Te, — Teq) = 3120 X 1.2 X 50 = 187200 [W]

Q = 187200[W %7z 9 L 512, IEAKDIE Wy 2D 5.
Cpn = 4180J/(kg *K) Ty =60°C Ty, =95°C

Q == 187200 = CphWh(ThZ - Thl) = 4180 X 35 X Wh
FREXEM & W, = 1.28 [kg/s]

b)
Ty =60°C T., =30°C 75 AT, =30K
Ty, =95°C T., =80°C 75 AT, = 15K

m = In(AT,/AT,) ~ In(30/15)  °°

c)
— — 50 — -2 -1
hw—g—m—mOOOWm K
d)

! + 1 + 1 8.05x 107*
=—4+ —+4+—=8.05X%X
hc hw hh

U = 1242 W/(m?K)

e)

= = 6.98m?
UAT,, m



4)

ud
a) Re = 2%¢
u

_ legm=]ims~")[m] _ [kgm™*][ms~']fm] _ [kg m~is~!]

. —1c—2. -1y (-]
[Pa - s] [kgm~1s~2- 5] [kg m~1s~1]
b)
AEREv=10mL/s =1x10°m%/s W&ED =0.04m (R =0.02m)xD T
S =nR? = 1(0.02)% = 1.26 x 1073 m?
-5 = -3
g=Y= 1X10 = 794 % 10_3m/s Re = pud _ (1200)(7.94><1_03 )(0.04) =~ 127
S 1.26X10 u 3%X10
u=3x10"3Pa-s
N < 3 16 16
BReOT f="=—-=0126
AP = 4 o (L) 4 x (0.126) x (1200) (794 x 1077)° ( > ) 2.39P
= —_— — | = X . X X X = 4.
P \7)\a 2 0.04 .
c)

AERE v =1L/s =1x10"3m3/s AEd=0.04m (R =0.02m)%2 DT
S =mR? = w(0.02)% = 1.26 X 1073 m?

-3
L= 20— 0.794m/s pu=3x10"3Pa-s

S 1.26x1073

N
Il

_pd _ (1200)(0.794)(0.04)
c=T T 3 x 10-3

= 12700

ELMAEDT f=0.0791 Re 2% = 0.0791 (12700)7%25 = 7.45 x 1073

AP =4 LAVZANE s (0.794)2 5\
=4fp > <5)—4x(7.45x10 ) X (1200) x > x<0.04)—1415Pa



