
uos~ls~o~~$

a) 27.3 f& lIO9  Mn,O,

b) 163pg  “uO9  BF,

c) 6.92 R¶J.@lU.  “1109  0.0400F  Na*B,O,

d) 10.0 RU.WJ.  9109  2.00x  IO-’ F H&l,

e) 10.0 RY.TW. Y09&O9RLfllU  SO, LGUGA  143 ppm

f) 23.4 ik&l%.l  “1109  Mg,P,O,

g) 100  nfi  ~1o&3~:7ab=%d.1  (co,)

h) 1.00 LkIUdllOS  NaCl

mo’u  0.119gfw

‘TICIll 2.40x  1O-6  gfw

WO¶J 0.277 gfw

Glo¶J  2.00x  lo-Sgfw

‘8DLI 2.23 x 1O-5  gfw

i) 7.50 IIJ.FIBI.  9109  0.0525 F fl%WliLlObll

j) 0.500 mJ.h6aJ.  lJo9  0.0300 F wxmamuo~floSn  (gfw = 176)

'hWMJ (I~VildiO  a), b) aia: c))

a )  &lWpa”n3GlS  M n  03 4 = (54.9~3)  + (16x4) = 228.7

no. gfw MnsOa  = 27.3
~ = 0 .119
228.7

b )  l.kWpa”ng’+l~ RF3  = 10.8 + (19x3) = 67.8

no. gfw BF 3 = 163x 1o-6  = 2.40~ 10-e
67.8

c) ilU2ufIhh~flgFl~  = fI~ldhJ&~  (F) x #iklDlS  (dm’)

= 0.0400 x 6.92

= 0.277

CH 233 (H) 1 5



2) oJcileranrwlilprauns’uuQJnlaoiQ~~~

a) 2.00 ‘I%JEI  2105  CO2

b) 1.84 mgfw ?lQJlLlI&U (gfw = 78.1)

c)  40.0 gfw VQJ  NaOH

d) 6.24 AIJ.9lXI.  ‘IIQJ  0.121 F $clw  (gfw = 342.3)

e) 33.3 tW.@lU.VQJ  12.2F  HCI

4 0.842 bJf4  YQJ  Br-

g) 7.35 mgfw llQJ Na,SO,

h) 135 RLI.JXI.  9103  0.200 F K,Cr,O,

i) 2.50 53IJ.@U.  2105  0.600 F Q:8l@lU (gfw = 58.1)

j) 1.00 BU.Yl%J.  llQJ 2.00x  lflm6  F KC1

hlFl¶l (~W'ilVh  a) IL% b))

a )  o”lU?UG.JVQ~  CO2  = hauhl  x l.h%h=qn

= 2.00x44

= 88.0 ns’u

b) o"lU?Uf6JVQWJU~U  = 1.84x IO-'x78.1

= 0.144 n5.J

B)QY  88.0 na'u

mu 0.144 ns'u

BlQlJ 1600 tla’u

WQY  0.258 t-&J

B)QY 1480 fl%.l

3) ~l5~~~l~~L~i~~~lnnl5R=R7u  2.42 f&JllQJ M&I,  bb& Lbth~QWSLilU  2.00

R¶J.@laJ. PJ61U-JtL4

a) fl?l%JLlkJ64YQJ  MgCI,  L%.&~Q&Jbla BlQY  0.0127

b) fl?lULlbk'~JQJ MgCl,  I%-kUQi~LXJA VlQll 0.0254

c) ~1181~l%J&LllQJ  MgCl,  L8U weight-volume percent BlQY  0.121

d) WdlIJLb'hllQ~  MgCI,  L9I-A  weight-weight percent ~li7c11l0J~UlLL~U~QJ~l~~~~l~

Lht%J  1.01 n3"udQ WLLmJ. VlQLl 0.120

95.2M.W. MgCI,  = 95.2 , eq.wt. = 2 = 47.6

2.42 1
FMgCI,  = ~95.2 ’ !i

= 0.0127

CH 233 (H)



b) NMlgCI,  =
2.42 1
GX2

= 0.0254

c> %(W/V)  = 2%. x 100 g/cm’

=  0 .121

d) Olfl  density = 1.01 g/cm’

d%J1m 2,000 mJ.%¶J.  -r&l = 2,000x  1.01 fls”u

%(W/W)  =
2.42x  100
2,000x  1.01

Ii1g mm

Cl 1.90x lo4

Na 1.06x IO4

Mg 1.27x lo3

s 8.84x  10’

SlPj wm

Ca 4.00x  IO2

K 3.80~10~

Br 6.51 x lOI

C (inorganic) 2.80x  10’

Fhnl (fJfl@?Jtk~aWW~ Cl LL%  Na)

1 .  %uAvlsi~  C l  aGaJ{u  =  1.90x  lo4 pm

aaamsi1%u$,w:aa  1 fl!hJ ok2 Cl = 1.90x104 luFmfSu

‘t&l Iu%m:la  L--
1.024

mJ.IaJ.  od  C l  =  1.90x  104x  1o-6 flin,

.. . %u&vM~  1 ,000  k=W.W.  a& Cl  =  1.90x  IO-‘x  10’~  1 .024 fl3J

= 1.90x  10 .24 Flla
35.45

= 0.549 FaJn

CH 233 (H) 17



2.

nall.hhJoa Cl ‘luhW=~  = 0.549 F

~Ul.hEli?~~  Na &lJ’h = 1.06x 104 pm

= 0.472 F

460=-
98

lun

= 4.69

:.+I
UUtlQ  ~allJIhJhMN~l5A~t-llU  H,SO,  25% (w/w) = 4.69 F

1 8 CH 233 (H)



a) 750 R¶J.TW.  2109  0.172 F K,Cr,O,  QlflllQJtt~J K,Cr,O,

b) 50.0 W.W.  llQJRl5AtRlU  0.100 F Na2S04  8lnllQJttbJ  Na,SO,

C) 2.00 WA% VQJRl5RtRlU 0.0150 M Na’ QlflTlQJtt%  NaCl

d) 20.0 AY.@IU.  llQJRl%W7lU 0.202 M Na’ 9lfI  2.42 F Na*SO.,

e) 2.00 REI.WU.  llQJRl~R~RlU  0.150M Na’ PlTlliQJttu*J  Na,SO,

hWLl (lQIV:&l  a) lli%  b))

a) IkJlWJD~  K2Cr207  414 = 0.172~750 iKh=l

= 0.172x750x294.2 ikGfls"lJ

= 0.172x750x294.2x  lO-3  fls”¶J

b) Ik.JlWUQ~  Na,SO, 4%;  = 50.0x  0.1 Fllun

= 50.0x0.1x  142 nisi

= 710

50.0 all.mJ.

CH 233 (H) 19



b) t'flXtSWKi~h%~  0.20F a"WU 800 tUJ.ellU. 0:; HNOs

= 0.20~800 XYbJa

= O.2Ox8OOx63x1O-3  = 10.08 0%

fhhll~ HNO, 69 n5.J ~~~~larl~a=alun4~Iww';nPJ7  = 100 n%J

CH 233 (H)
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= 8.56 x 10-5 ha
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NaBr  ?%~~@%UIVKI&%J  AgNO, 1 tl¶J.clloJ.

= 8.56 x IO-’  x 102.90

= 8.81 x lo-’ n5J

.  NaBr  ?PllPltls”  ‘UF1Jtll3ti:tIlU  AgNO, = 8 . 8 1. . i-xh%io mJ.IaJ.

13) ?JPslr~b~QiuQJnlaa=~?u  EDTA L”kJ$U  O.lOOM  ~Pbl,Yl~Il  mg. BaO/cm3

WQLI  15.3

dltlW

iYl~~ttllfJ EDTA 1 ml.%pJ.  O~ilihfl~  = 0.100x 1

= 0.1 ixua

. BaO  ~f~~I.JlV?id~~~fJl  = 0.1. ixhl

= 0.1 x 153.34

= 15.3 ikGfl%J

h~~~%dslo~all5~:~lU  EDTA = 15.3 ?ltl̂ nfl?U  BaO  &I  n¶J.?clJ.

14) AlaRtRlU%QJ NaHCO, 5.00% (W/W)  dwm~Mu?!,!,tiu  1.04 n?aJdo RY.m.  99

-+hua1up91

a) tl?l%JbGJu"MLhdU&&

b) ~aiah3h&Ghmo~~~u~

c) ~@lNlQ~l.4LYlQ%JllQJ  1) HCI, 2) NaOH,  3) CO2

dlWSLl

a> tWii%tWJ  NaHCOS ioo.n%~ fi NaHCO, = 5.00 ns”u

"n?J dl38ZCllf~ NaHCO, - 100
1.04

~¶J.cIIU. 9 NaHCO, = 5.00 fl%J

61 ffl98~t1lf~  NaHCO, 1,000 tRJ.cHlJ.  a::9 NaHCO, = 5’oox ‘;r”  ‘d?

= 52 n&J

52
= M.W. NaHCO,

52- = 0.087
= 60

lam

ha

:4
UUfWJ tYl3a~~lfJ NaHCO, ~.O%(W/W)  %hm~mrl~nh  1.04 flhio tW.W.

O&WJVhJu"UUilfiil 0.087 hJi=~&  i-lll.WJ.  (=hls")
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1
= 60

%Utll~tl~fllU N a H C O ,  1 , 0 0 0  ZW.%oJ.  Ed N a H C O ,  = g =  0 .087  f~?IJ’zJnlr¶p.

kW8Q tll~tl.ZE~ltlVfl~ NaHCO, 5.0% (w/w) %n?lunul~rh  1.04 n%Jpia

tllJ.WJ.  Q&l,ldhJhiln"nr~  0.087 f+¶Ji=lIJ&$WiO  t=UJ.'W.  (UOhA)

d blWlQ~~W6MQ¶J91Q9  HCl

T  =  Nxeq.wt,,,

= 0.087x35.5

= 3.08 ih%ls’¶.J  HCl  &I W¶J.WJ.

15) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a) 3.167% (w/v) NaCl 61QY 0.5414 M, 0.5414 N

b) 5.326% (w/v) BaCl,

c)  1 0 . 0 %  (v/v)  HCl

d) 25.0% (v/v) HZS04

e)  25.0% (w/v) H,SO,

f) 5.0% (w/v) AgNO,

dlPleIl (LRWlVih  a )  L&I%  d ) )

a> ma:aio  NaCl 100 aU.%oJ. i NaCl  Vf$fl = 3.167 fl.5.J

tTl4tECIlU NaCl  1,000 a¶J.W.  d  NaCl  WGfl  =  ,
3.167x 1,000

100

= 31.67 f&J

%wma:ais  NaCl  1 ,000  apI.w.  ad NaCl  =  $$- nill

= 0.5414 h a

. mazaiu 3.167% (W/V) 410-a NaCl  os&hh  = 0.5414. . FnraPia au.kn.k  (M)

6&901” Cn4u”nnuya  NaCi  = h.%h.ha~a

arisazaio  3 . 1 6 7 %  (W/V) 9109  NaCl  ozahh  =  0 .5414  n%mqaia  aww.. .

UV
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wh6QanQaQn"  = - 12.50 = - 12.50 = 0.391 lun
M.W. 32

6QhbQnnQerQb = 15.61 = 0.339 IaJa
46

QZ'h4 = 2 = 0.259 Flln

& = - 125 = 6.94 F9Jn
18 I

ilu?UbJtWQ~tWil~  7 %UMWI~"W~U~~~¶J~  = 0.391+0.339+0.259+6.94

= 1.929 bun
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wf?4aiaulaJa%o~0~3l~u 0.259= - = 0.033
1.929

= 6.94  = 0.875
1.929

CH 233 (H) 25
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20) o~Ciluanr~lnalU6u'U~u~Q~~l~Q~~lu~Q~~~~~~  ppm

a) 0.0010 M ZnSO,

b) 1.2 x 10e4  M CaCI,

c)  1.8x 10m5  M BaCl,

d) 0.0025 M Na,SO,

0.0010 M ZnSO, = 0.001 x M.WZnSO ns”um’o  nl.6.na.l.4
= 0.001 x 161.4

= 0.1614 fls’u9ia  nu.nlJ.

= 0.1614x 10’ iX%GlJ9iQ  tVJ.fl¶J.  (ppm)

’ t’fl5iXCalU  0.0010 M ZnSO, &J’&  = 161.4. . wm

b)

1.2~10~4  CaCI, = 1.2x10~4x111 niuh nl.6.m.l.

= 1.2x10~4111x10' ik%l%Jio  mJ.9ll.J.

= 13.32 ihGfl?aJ'rJpio  nu.nu.

. fll~t?:fVU 1.2x lOA M CaCl, &¶Ju’U  = 13.32.  . wm

21) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  100 ppm 6lW101  1 A¶J.@lXI.

a) NaCl b) &NO3 c)  FeCI,

d) Na,SO, e) KN03 f’) CdCI,

dllgQIl  (6TIWlZ:GFl  a) )

a) NaCl  l’f/Uh  100 bpm  %ltTl~tl~EllfJ~~ NaCl  = 100 fi~%ls”xl&J  RLI.W¶J.

;UifO  IdU¶Jffl5i%RlU 100 ppm NaCl  hI'lU 1 B¶J.A9J.  7; 1AtlGJ  NaCl  U1

l&l  100 iklibs”U  &I  0.100 flill 6&-86&fJIJ9w"li~15a=a7u  1 nIl.@ll.l.  (VJfl

&I%hlFlIl6h-Jfh $I &lJl 0.100 f&l 66a"7il6bU~lXWllU  1 fIlJ.@llJ.)

22), 23), 24), 25) b&h~'-dU~uLQs
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