
5.1. %3J¶JPlaWtl%'kI (System of Measurement)

5.2. Hd’aUvaSazUUalna  (International System of units)
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2. ?IaJtyIa?  (liquid) UiJaanrilu  uaJine?lis$ni  ttBtffl3RtW~u

3 .  lln”a



atFlamaJ  Na = 23

l &v&n%a:~au  (gram atom weight, gaw) talil~iw’na-mau~u^~ri?tllilu  n%  t‘fh

1  n%asiau  ( 1 gaw) 2105  0  =  16 niu

2 nha:aau  ( 1 gaw) waJ 0  = 2xlBniu

hmms’ua~~au  = &vlu’nuaJmstiiun~ad

hhamau







= riinCiniy

diu?urauonnB~n~udr~~~~~~  1 761s

tliw lWlqiiiUl

GFeSO, +  3H,SO,  +  2HN0,  = = = 3Fe, (SO,), + 4H,O  +2NO

&whwyuOJ  FeSO, = &&wwFeSO,  = 152

1

&nh=wyuaa  H N O ,  = &wiiwna  H N O ,  =  6313

3



5 . 4 .  %4hld%ma



(1) ~aara~ut&&4 ~no:‘l&b.iail  cont. a.mln6l-h  concentrated r&A  H2SO4 cow.

(2) flixwwJtia8iJ iha:~$&Kioil  dil. 11lOlnfh~i  dilute tlhA  H2SO4 dil.



rSian’Rnaaa6  20.0% (v/v) wlanmuii  1utmmmu  100 R~.au.o~u’~u~RttaRnaaa~RjRrA7oad

20.0 RU.%lU.

(3.3) r~aitau~~ulnsoiazTsulRT(%  v/v)

(5.1) fhUlURiUi?U (parts per million, ppm)

(5.2) thu~~~~rh~Pi?u  (parts per billion, ppb)



(V) 22.4 L (M% 2214 x 1 Oe3  m3)  n’~uxua&1~%%7

mg/m3
1 m3p~ll~tant  1 106m3ati MW(g / mol)

= ppmx x
wm 22.4 x lo3 m3 / mol

x lo3 (mg / g)



my/m3  = pp~~,~w  (d 0 ’ C LLWt  TdlUm’u  1 atm)

m9/m3  =
ppmx_MW 2 7 3  P(atm)

x - x -
22.4 T ( K )  latm

% co = 9. x1o(-J
1 x106

= 0.0009

m9/m3
p p m  xMW  273  P (a tm)

= x - x -
22.4 ‘WI latm

9 x 2 8 273
c o  = -

22.4
x 298  = 10.3mg  / m3



(1) M~~?U~JRI;  14%  hl%  (molarity, M) LLR:  ~I%uJ~~  (formality, F)
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g mm01
=
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g
; mfw

gfw

g IllfW
= =-
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.ww
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gfw

mg=
gfwxmL

.



( 2 )  MthL]Uahm  t&l uaittu%i  (normality,N)

g
eq = w3

eqw(g  / 4
, meq =

eqw(w  / es)

da

N
eq w g mg=- =
L ml eqwxL eqwxmL

gmw  gfweqw = - = -
n n



N
N=nM;  M=- (&iati~~ tiu  1 M H, SO,, =  2NH, SO., )

n
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L

d



XA  = nA

nA  +ne+...+nx



%  CH,COOH (w/w)
0.2589g

= xl00 = 5.14%
5.OOmlx l.OOSg/ml



W-4,0,  + 6% + 6C0,  + 6H,O

ailllGl (g) 180 6x32 = 192 6x44 = 264 6x18=108

Y
8inwunx  WU+I  or&;lhb-+hb  192 g hni5oon%~mdd?a?s  180 g

aincm3 mg/L = Molarity (mol/L)  x MW (g/mol)  x 1 O3  (mg/g)

= 1.67 x 1 Od3 mol/L  x 180 g/mol  x 1 O3 (mg/g)

= 300 mg/L

wm

wm

wm

= jJ-s/s

= d/ml

= j&/ml

= 1 o‘6 g/g n% w/kg = 1 o-3g/103g (w/w)

= 1 o+L/l  o-3L  MiO PI/L = 1 o-L/L  (v/v)

= 10e6g/ml n’io  mg/L = 1 Oe3g/1  O+ml  (w/v)

(bJvhwvi~  1 ml = lg)



( a )  KH(IO,),  +  NaOH

( b )  KH(IO,),  +  2AgN0,

( c )  KH(IO,),  +  4  KMnO,  +  5KOH

=== KIO, + NalO, + H,O

=== 2Agl0,  + KNO, + HNO,

= = = 2KI0,  + 4 K,MnO,  + 3 H,O

(b) hiilfli~~sl~~ll~J  KH(IO,), = 389;92g

(cl

ri7Mhl%=48.+~ll~J  KH(IO,),  =
389.92g

1

( 1 H’/  lhJla;a  ti~d$%m%! 1 OH-)

( lh:? -2 / lhla?a  t'hdlj?i%I~fh  2 Ag’)

liV?thi&WJ~~~~J  KH(IO,),  = 389;92g
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1 4 2

(a) Qlu?uijRIRIROlSVaJii7~~aJLWUAJlunTR  100.0 F&l.  au. n&lti~mJlu’uTh

WDJ H,SO, rti~r%  1.00 N

(f) F)J~lu?TWHl~lu?UijR~n~UPIaJ  H,SO,~W~A%W  15.0 RU. %U. w&l

1.00 N H,SO,

riinu’nuodffIra:aiu  1 L
128Og 1OOOml= -x- =1280  g / L

lnl L

37.0% uaathuiida  H,SO,
128Og 37.Og

z---x- = 473.6 g / L
L 1oog

&v\~nnT’u~mma~ns~  H,SO, = 98.08 &u

F = 473.6g  I L = 4.83 gfw /L
98.08g  / gfw

il~u’nn~uau~euo~nsn  H,SO,  = 98.08/2 = 49.04 &Jw”u

N =
473.6g  I L

= 9.66 eq A
49.04g I geq



1 4 3

‘ibfWii&a~ 1280 - 473.6 = 806.4 g

Iumx=cm.ra~ds~naumirr
473.6 g H2S04 587.3 g H2S04

806.4 g H20 : lOOOgH20

&u”U  m
587.3 g H2S04 / 1000 g H20

=
98.08 g H2S04 / mol  H2S04

= 5,99

molH2S04  = 4.83 mol
x, = = 0.097

mol H2S04 + mol H20 806.4 g H20
4.83 mol + ~---___-~

18.02 g H20  / mol

100.0 ml x 9.66 meq / ml = V ml x 1 .OO meq / ml

V = 966 ml

Y

&&.4 wYa.Gwh 966 - 100 =  866 ml
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(1) F1JFiiU?rU~ldlu?U~~~n~~~6J  H,SO,bwt~ca~u  15.0 wu. lru.  YEIJ  1 .OO N H,SO,

~iUdki~n%J?IfIJ  H,SO,  = 15.0 ml x 1 .OOmeq/ml  x 49.04 mg /meq  = 736 mg

&milJi7  5 . 7

ns@~uninr%.Ju”u  (HN03, MW = 63.01) to 15.9 M ihwnuwiu 1.429 /ml ?Jdx4%wi&uaoa~

Y
bw!-bk  (Weight percent )YlaJ  HN03 ktsntu’uui  ttR:  ~JLKI~~~~~JR~XU~~U

1 t@‘wdaJn%MkJuirxij  HN03  15.9 mol (15.9 x 63.01 g)

‘lualsa~alu 100 g llaJnsmtu’u~u~:ii 15.9 x 63.01 x 100

1 0 0 0  x  1 . 4 2

1 ^aa\TuoJnsw HN03  ~u’uui~ia  1 0 0 0 x 1 . 4 2 = 1420 g dJ&-i~~

1.59 x 63.01 g Md&  1420-( 15.9 x 63.01) g

ii7  1420-( 15.9 x 63.01) g aA&nansw  1.59 mol

il 1 0 0 0 9 ddnn3n 1 . 5 9 1 0 0 0  ~ = 38.0 m

1 4 2 0  - ( 1 5 . 9  x  6 3 . 0 1 )



R)  HCI tu’u’h  5.00 x lo-’  M F~w?u  1.00 mL

J) CH,CO,H  &dU  4.50 x 1 Ow3  M iluau  12.00 mL

0) Cr3+  r&zh  3 1.4 ppm 4iuau  5.00 mL

a) Na,SO,  tu’uh  6.97% (w/w)  h.JaU  2500 mg

GGnJ n) 10.4 mmol,  u)4.88  mmol.  n) 5.00 xl 0.’ mmol,

J) 9.00 mmol J) 3.02 x 1 Om3  mmol ‘ti)  1.38 mmol

R)  KOH llhh4  6.00 M 61uau  2.50 mL

J) KMnO,  tlhu”w  0.114 M h&au  0.350 L

i))  Pb tb‘h  91.4 ppb tiiuau 500 mL

?f) NH, tu”ulh  34.1 % (w/w)  iiuau  1100 mg

n) KI  +iuau  9.00 g Y) BaCI, ShU3U  750 mg
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n) Zn(NO,),  hU1U  0.0168 mol J) NH, tu’uh  15.0 M dlW?u 25.0 mL

~1)  Na,B,O,.  10 H,O iflU’lU  844 mg 8) Hg l&h  9.88 ppm ‘ihU1U  50.0 mL

aall n) 0.217 M, 9)  0.0144 M. n) 0 . 0 6 7 2  M

J)  1.50 M, 9) 8.86 x lO-3 M, tf) 9.83 x IO-’ M

I I
5.4. lULLdR~ll~~~l9allJ~  aJnlril~rinRu~R~aJ~Sd~“l~l~*~lu~~J~~u~oJlilcl~~lu~R~R

1) PO,‘3  + 3Ag’ = &,W,

2 )  2CN-+Ag+ = PdCN),l-

3 )  CIO,‘+6Fe2++6H+ = Cl-+6Fe3++3H,0

4 )  Ba’++SO,*- = BaSO,

5) BP, *-+2H++5H20  = 4H,BO,

6) 1,+2S,O,*-  = 21-+s,o,*-

7 )  5N0,‘+2Mn0;+6H+  = 5NO-,+2Mn2++3H20

8 )  2RSH+12 = RSSR  + 2HI

9 )  3N2H,+2Br0-,  = 3N2+Bre+6H20

10) 4CN-+Ni*+  = [Ni(CN),)*-

WElU 1) MW/3.  2) 2MW. 3) MW/6.  4) MW/2,  5) MW/2,

6) MW/2,  7) MW12.8)  MW, 9) MW/4,  10) 2MW

5.5. fhfIl3AtRlUYaJ  Ca,C,O,  b-WtaR:~luiu~a~a  5.24 x 1 0 -5 M ~JfhU?n&&t$djU

ih',n,U,  mJ Ca,C,O,  fI~~~wIu~1*cxvwWI1  L

mau 6.71 mg

5.6. filK13R~RlU~~L~U~URl~OJ  PbSO, fhlYhfk  1 .14 X 1 Om4 mol/L  OJfbWJ~M~

bJhflkJ~J  Pb*+  ~URlX%tdtJ&‘IklJ  PbSO, 1 mL



5.7. ~~Fi7u~~n~~~ilH~nua~tnlada~~~~~a~n~~~~~n~un~~t~~uu~~~~~~u47u7u  500 mLA

u’

n)unnbaaua$i  10.0 mg /mL ($a  A)

II) trau~aaaua$i  10.0 mg /mL ( u’o B )

A )  ( 1 )  Hg2(N0,),.2H,0,  ( 2 )  SbCI,.(3)  Fe(NO,),  6H,0,(4)  NH,NO,

B) ( 1 )  Na,C,O,  ,(2)  KNaC,H,0,.4H,0,(3)  Na,SO,,  ( 4 )  K,(Fe(CN),)

glau &I  A ( 1 )  6.999 (2)9.37g (3)31.39 (4)22.29

y’o B ( 1 )  7.619 ( 2 )  9.539 ( 3 )  7.399 (4)7.77g

5.8. ilJci7u?nma7utu’uut~~~~~~~~a~~~~~~~~~~a~~~

n )  Na,PO,  r??u$u  2 . 5 0  %w/w  filU?U  5 . 0 0  g  l~a~lJilU~~Tu7~~lh  1 0 0  mL

u) lalatu  +WJU  1 2 . 4  g  hran’Iuaa  1  ^RrnI

n) ;tju  ,  CO(NH,),  +w~u  4.06 mg ‘Iuffl5RtRw  1 t@l3

ROU n) 7.62 x 1O-3  M U)  4.88 xl 0-’ mol/L f~) 0.1 17 mol /L

5.9. dath7E(1xww  Ni(NO,),  hr~u  1 0 0 . 0  mL &fl N i  ad 2 . 0 0  g  /L  UlYhl.@flU3Ulihl~

ItRIll  K C N  3 0 . 0  mL hfid@ikllm’JwY~lt

Ni+  4CN- c== [Ni(CN)$

il~d~u?nm~iutu’uu”ut~u~~~~~ttR~ua~tt~~~a~~~~~~i~  KCN

mlu 0.454 M, 0.227 N

5 . 1 0 .  n7uiio-~aJtWuri7itijatttil~aJ~~~~~~~~*~~tt~*~~~~~ar~WY  tdahiGm3~~ai~dijn?7u

Lu’uu’w~J~~LR21~LLR~J)l?rU?JLiiU

n) 25.5 mL wad  4.0 M H,SO,  (0.500 N)

u)  120.0 mL  vad 0.120 N Ba(OH),  (0.0500 M )



R) 50.0 mL  VOJ HCI dkrWIWtt~U  1.095 g/mL i HCI 20.0 96  k&v&l

(10.0 M)

61al.l n) 368 mL  II) 24.0 mL  n) 250 mL

5 . 1 1 .  xWklJlhJ  NaF  idl!fU&l  ~RILYi71RL~o~~~~?lulu'uuiruoJraaoU  F- iidlllh6J  1 . 0 0

wm

mu 2.21 g

5 . 1 2 .  ~)J~iu~~~~~iut~u~utiJurlai,  uaiuua,  ua-luuAAVaJK751tRi”dar~UI

n) n36laAln (CH,COOH)  n~iu~uittriu  1.05 g I mL  uaxwdi.Gu  99.5%

Y
Iwdi&

-II) ttauIu&  (NH,) n?llJw4ltlriw  0.898 g / mL  ttwm1u&.&  28.0%

Y
ImutiivlG7

n) nmnta (HCI) n?lum4lrrriu  1 .I 8 g / mL  ttacn?lul?hh 35.6 %

*
Iwdi~u’n

4) nanbw?n  (HNO,) n-m.nw~ririu  1.41 g / mL  tr~miuru'uuir  67.5 %

Y
InuthGn

~Bl.l n) 17.4 M, 17.4 N, 3314 m U) 14.8 m, 14.8 N, 22.8 m

CI)  11.5M.  11.5N. 15.2m  J)  1 5 . 1  M,  1 5 . 1  N,33.0m

5 . 1 3 .  m~~::~iuns~~~~nijn~l~~Uitt~u  1 . 2 8  g/mL ttacitih-m  H,SO,  3 7 . 0  % kw&v,~n

‘3::$iaJ’1~~5Rt17Unl(i~luI7ubl~u~tYil)lT  tdauaun’uCumra:a7u 0.500  N l-&SO,  t&1$

r~~lseta7LI~Rn”7uA~“~~~t~~~u  1 .OO M xhu?u 10.0 L

mlu 0 . 5 0 0  N H,SO, : ~~R~Aiun~~~~~n~~~i~~uitt~u  1.28 g/mL , 37.0 % bwdiwb
Y

= 8.36 L : 1.64 L



5.14.

5.16.

(ilou

5.17.



?I) 50.00 mL  210~  0.1000 N Na,C,O, ( C,04w2 === 2C0,  + 2e )

R)  5 .00 meq 110J  [Fe(CN)J4- ([Fe(CN),]f4  ===  [Fe(CN),f-+ e )

J) 50.00 mL  91aJ 0.2000 N Na,CO,  (CO,‘-+2H’ = = = H&O,)

(ROY n) 1.960 g u)  0.3350 R)  1.060 J) 0.5300g g g

5.22. ~)~~iu~run~iuru"uuitrilu~uru~,luaiiuaJtrJniuoalu~~~~wiu~JSn~~unu~rdu

1.4633 g /mL LIA~1IaJR7SWtR~O~)l$ialnn~TFlr~)7LILUYIluaR  50.00 mL(fraiwu~t~tiu=

0.761 g/mL)  bmia~aivhum  950.0mL

pl0l.l 0.8727 m. 1.242 M



5 . 2 3 .  mRtRlunSR H C I  ru’uu”w  0 . 1 0 0 0  M  &uem&;?~b  1 0 0 %  wia7xcxvun~m  CH,COOH  &

ll@ln&~&lfluJ  1 . 3 4  % aJrilU?~~l1SjUlW~OJ~~RtRlU  NaOH  lu’ulh  0 . 2 5 0 0  N  c(

jirilutil”E1Jlauni3a-r~u~~RiSPr:RiUnsmuda-aftn~~nnd7ai7uau  100 mL

(iloll 4 0 . 0  mL

5 . 2 4 .  aJl~lrbiFla~eJ’lU~aJ~lJ~~~U~a~~~  B~P-vil'l~~'sulnruoJalsallr?Rriuwod

ti+
n )  0 . 6 5 4  g KHC,O,  .H,C,O, G . . . . . . . . . . . . . . . . . . . . mL 0 . 2 5 0 0 N KMnO,

U) 3 2 . 7  m g  KHC,O,H,C,O, E mL 0.1 000 N NaOH

n) 5 . 8 %  g  K,Cr,O, E mL 0 . 5 0 0 0 M KI

@lalJ n )  4 8 . 0  mL U) 4 . 5 0  mL fl) 2 3 9 . 8  mL



mnJ 79.6 mL

5.28. oJa~lu~~nl~l~~uum~~t~~u~Bi~~'llii~Ojo~~w'

n) nlllmiOUm73atRlU  BaCI, r-h&  0.193 M h.b?u  1 .oO L olnuo&J

BaCl,.2H,O

Y) n~whh=fwit~lU  Zn(NO,), t?hih 750 ppm bm.4  2.00 L w-tuoJt&

Zn(NO,),

n) niwh.wwwl0  K,Cr,O, lu’uh  0.0247 M 'hnu 300 mL  xrmr-mcaitl

K,Cr,O, &&u  1.31 M

”
%iau n) R:RIu  BaCl,.2H,O  47.1 g ~u~lrrw~ria0lJ0~~lfj~l~3  1.00 ?w

Y
-II) tx81U  Zn(NO,), 1.5Og  (lu~i~LLRtt~DOiJF)u~1JjUi~S  2.00 %a~

R) lhR?5RtRlU  K,Cr,O, tu’uh 1.31 M a.17  5.66 mL  tt~&rai~~u~d%~i~r 300 mL


