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(4.0 X 1075) ¢, + (2.0 X 1075)cZ,, — 1.82 x 10710 = 0
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4 abeals Jslae 8 8 18 s 250 HC L2 I w5 40 gl Ko (e R VNTYYF i S
Gy (FE203.XH20) Jlul sl &jm 4 (TT1) ol NHg 02508 L5 cad 3y o aluag
sde (V07Y g /mol ) wala Fes0s o8 +/0TAF 41 ey sl s 5 S iild 5 w8
FesOy4 a2 5 (08/AYY g/mol) Fe e 4udas Gl cagllas ol deidia YU (sles 0 0aile AL

Adgad pd (\'V\/&f’ g/mol)

tda

u.u..:i_H:\S@.AIAA‘JFezosd\}auﬁj‘ﬁj@m&\&f\jﬁﬁ‘_s\‘):i

O Fe,05 = 0.5394 g Fe,05 X

=3.3778 x 10~3mol Fe, 04

1mol Fe,03
159.69 g Fe, 03

sl Fep03 Jse ) nsd Fe dse (S

55.847 g Fe

_ (3/ 2 mol Fe
s Fe = 33778 x 107 mol Fe,05 X ==
= 0.37728 g Fe
_ 037728 g Fe

%Fe X 100% = 33.32 %

11324 g 4ise

mol Fe

Jed 53 FegOs dse 50 L Fep0Os Jse ¥ ocaglign oalia y) (ilad adall ) 0 a8 gk plaa (@

AL (e

1
3Fe;,03 — 2Fe30, + > 0,

231.54 g Fe30,

P04 = 33778 X 105l e, x LEe
2Y3
= 0.52140gFe;0,
0.5140 g Fe30,
%Fe30, = ———————X100% = 46.04%
1.1324 g 45
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el Al Crand (gl il e ana S () AS AL 2 e ) 5SS

s — 1mol Fe, 04 o 2mol Fe o 55.84 g Fe 0.69944 gFe
S T 159.69 g Fe, 05 mol Fe,05  molFe gFe, 05
LGl il e 58U () el )
3 1mol Fe,04 2mol Fe;0, 231.54 g Fe30,
e )5S

= X X
159.69 g Fe,0; 3 mol Fe,04 mol Fe;0,

gFes0,

= 0.96662
gFe;03

YY-F e

/FFYY ol e 43 BaClp (Y+A/YY g/imol ) s NaCl ( A/FY g/mol) Jali aisai o K +/YT07
A danlae digal 0 1) 055 aap adl e K38 AgCL (VFY/YY g/mol) 5 2

da
kg O 55 e 230 R4 BaCly pua y sS4 NaCl s X K
x+y=0.2356 g«is

O (0 023 JiSzi NaCl ) 48 AQCI Jse a3 ) «NaCl 3} AgCI e 02l Qx4 )

g

1 mol NaCl o 1 mol AgCl
58.44 g NaCl  mol NaCl

D AgCl ) NaCl = x g NaCl x

=0.017111 x mol AgCl
Gl ) e NaCl gie OV AgCI o>

g AgCl

.\ — 1 1 7
> AgCl ) NaCl = 0.017111 x mol AgCl x 143.32 mol AgCl

= 2.4524 x g AgCl

Glisi )y BaCly, )V AQCH e Jse )55 (o0 ¢ s et 42
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1 mol BaCl, o 2mol AgCl
208.23 g BaCl, mol BaCl,

J¥e AgCl ) BaCl, =y g BaCl, x

=9.605 X 1073y mol AgCl

g AgCl
mol AgCl

2> AgCl ) BaCl, =9.605 x 1073y mol AgCl x 143.32
= 13766y g AgCl
i () 55 on el (oo Cad Ay e x5 51 AQCT a8 +/FPTY a8 sl )
2.4524x g AgCl+ 1.3766y g AgCl = 0.4637 g AgCl, 5iedws k4l
24524 x + 13766 y = 0.4637
el Jyl sl uaa sl
y =0.2356 — x
2.4524x + 1.3766(0.2356 — x) = 0.4637
Caligioplag () 58 (o0 4S
1.0758x = 0.13942
x = eu»>NaCl = 0.12960 g NaCl

0.12960 g NaCl
%NaCl = X 100% = 55.01%
0.2356 g 4isai

%BaCl, = 100.00% — 55.01 % = 44.99%

4 clhae aagii B asd da al adayl ) 2 Y leader b 4 oberd Jilie I (A 50 aada
4.&.\;"’1‘54&:3& BN QSL&})S\\LA Jus) .\),\‘)LS 7 Jiad BN Sl Jile t).\ 4.):3\ )\ Y Y-Y Jl .\.\i Cad
S ol syl A5ala gy Blae Gaia o ) OasSe G sle 5 GmeS Gls) as ORI
=¥ e a0l () G ile Gl a8 oy (B8 Jsene Jlen 5 alilae Jlen e G da
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daje 4 Gy gladisy
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(.Ld 4a< S JJ)MJ\J& B
e S et slagis )
) (il Sl o o4l sS
o lealy ) Lagiiose gl
Nigd e aslsad slgi s
LGSy L as K oY
‘.\J\J J\)E ULLAJ] 3y ga 40 gad
Uisy il s R
Ghoo L awlEe ol ) Cul
5ol ad 4 A8 la
PSR U PR EUPATENGR

201 Ol (g eSS

B9 Jhsy A

2 Gl il R se (A ) e sDle 4y ame sl 58S W sl ) s sla Uiy
Opd Sy sy 4 38 Gl e plsil il dnng by 5 S sl (50 sl g s
Callis 338 ¢ g la (gl salal 3 Ol ) Y gpana SV Jald b JUe 2l aial A
308 s e @l 2l e ac 3 apall G s cBle 1 Jy S dasai€ cule

AL e sl b (i) Ot B G (e A

(e sLRDAAL i g )
Sa Y ogara W SUESI ) 28 e chE ) Jglaie Some sladian cuguy Cand YY-Y Jgaa

dasi Kl a6l a0 4S 48 lad 280 e S Jslan oS lal aS) |y S
g o AT Soma gl KES)y 5 aS alaad 210 dgag 4d gad s3b)

YY-Y Jsas
Some Inorganic Precipitating Agents
Precipitating Agent  Element Precipitated®
NH;(ag) Be (BeO), Al (AL,O;), Sc (5¢,0;), Cr (Cr,05)T, Fe (Fe,05),
Ga (Ga,0;), Zr (Zr0,), In (In,05), Sn (5n0,), U (U;0y)
H,S Cu (CuO)t, Zn (ZnO or ZnS0y), Ge (GeO,), As (As,O; or As,05),
Mo (MoQ), Sn (SnO,)1, Sb (Sb,05), or Sb,05), Bi (Bi,S;)
(NH,),S Hg (HgS), Co (Co;0,)
(NH,),HPO, Mg (Mg,P,0.), Al (AIPOy), Mn (Mn,P,0), Zn (Zn,P,0,),
Zr (Zr,P,0;), Cd (Cd,P,0,), Bi (BiPOy)
H,50; Li, Mn, Sr, Cd, Pb, Ba (all as sulfates)
H,PCly K (K,PtCl; or Pr), Rb (Rb,PtCly), Cs (Cs,PeCly)
H,C,0, Ca (CaQ), Sr (5rO), Th (ThO,)
(NH,).MoQO; Cd (CdMoOy)t, Pb (PbMoOy)
HCl Ag (AgCl), Hg (Hg,Cl,), Na (as NaCl from butyl alcohol), 5i (5i0,)
AgNO; Cl (AgCl), Br (AgBr), I(Agl)
(NH,),CO; Bi (Bi,O5)
NH,SCN Cu [Cu,(SCN),]
NaHCO, Ru, Os, Ir (precipitated as hydrous oxides, reduced with H, to
metallic state)
HNO, Sn (Sn0O,)
H.IO, Hg [Hg;(10,),]
NaCl, Pb(NO,), F (PbCIE)
BaCl, S0O2 (BaSO,)
MgCl,, NH,CI POS™ (Mg, P,05)

auaalaowﬁlﬁjawjﬁw,mloﬁg)@cL;lﬁ@‘)\UZJJ‘:_'QJA_D;JASMJGAQLE&JJJ@JW
Gy Ot Giaae Cigmy p) bad asbice 48 K IS 4y Cpndg (S5 i) 4S o saiaapli o i
e ghii ) S
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Gl (S Gl g pale
A 1) 3 sl sl (i
G Sedd A8 Gl
Gl
2 5 dda IS
als ¥ o4 gl s
Fe?* L 4S (ssmc (il

LARANISENEN

Some Reducing Agents Used in

Gravimetric Methods

Reducing Agent  Analyte

0, Se, Au

30, +H,NOH Te

H,NOH Se

H,C,04 Au

H, Re, Ir

HCOOH Pt

NaNO, Au

snCl, Hg

Electrolytic Co, Ni, Cu, Zn
reduction Ag, In, Sn, Sb,

Cd, Re, Bi

Gals Jalge 12-c2

3 o i 063 03 S ()5 ) st Al 4y | Cudll G a8 S S g ais Y Y-Y Jsan
2 e ol |

V) s sdial Qg 12-C2

O D) A il A Game dge oaie s e sl G SUESIs (g3l dlaad
sl W (ESI5 53 8l 02k eay Al VY=Y Jsaa 4S iaee sla S ESIs I ide WSS
Sl g e Y sanels o Jlg 8 Sqaihh oz I SESI g b g 255 e
by as U aS i e el b K UESI 5 Same ) ge G il 4S diay e JiSiS

Sl
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Jalse dian e U 1) g 5 ) ) S 55 48 e 8 (S0 ol s 4 (RS) g ) (g e

m;ﬁyalybcﬂgsusu u‘ k_l\}.()m;a}m)\ﬁebjbucﬂ:dus

a3 I clagle 52 5 oS Gl o GLabladl asgii o sxil bl e Ly i 5l sl cul S
b oy )5S S i 48 (ol 1 ain (K55 5 200 (inly 6 4l Y sane Sl 5

ol (S RUESIy 50 a3 sy 11 258 Cushy Galy (sled 3 ialy 4g cdipd ad il
] odal BB ﬁ)‘ﬁ@\}\)ﬁ J).I)lS‘\.SJLm

(Cpesl) Ol oS S g st

A3 e SIS Gl S oS53 — A L slaa oS (sla S sl S 1 Y B Y Ly i
AL e bl (S ol eailad Gl S (S5 - A 6 e AL

45 AS e it S 4y S ) (sl ea 8 3l Y S S50 — A gl Dl
o Cad ) s ead Gl (S Gaa 0 Adnes (S S pna — A ) ) Gl il PH
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D9 g0 00l lid ez sla RSy clale aiuloe (oS ylo anlol jo a5 Jle aw jo

1Y Jlio

ool b ganl> ools 51 (VFAAYG/IMOL ) Yoo, 0 « AGNO3 Jolme il puilyine 456> suds mrudys

o29) Cawd a0 adgl s lastin

mol

AgN03 )‘A.E.o = VJ%N(L) X CAgN03 (T) =2 (L) X

0.005 mOlNa2C03
L

= 001 mOZAgNO

01 molAgN03 X 16987 gAgNO3

AgNO3 e = = 16.987 gAgNO3

molygno,

oS o0 At e B 0,8 38, 5 ol o AGNOs 51G V7AYo S o 5l ) Jsbxe ol by

YOI e
o3l g Na* 31 ¥g0 000 ) o laslnl Jolowe a4y ¢ (gl Al omiw 58 by, SO (0,5 gas 4z sl
(v-0,89g/ml ) oo T i 050 Jolowe 510 ML 4y Ss¥m 00,0 5L paie (pl 605

oolaiwl Jgo o (hg) 3l Lrisl jo.puiS dsloma 1y« 50 ) 4l Voo sl 5Ls 0,90 NSy oy auplss oo
39 oo Jol>NAT 1130 90 N&pCOs LS )0 0192 el jio (oo e 2 02 (97 ¢ o5 (0
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0.01 mmol 1 mmol
Na;CO0j3 ,lais = 500 mL X Na* Na;C0s

mlL 2 mmoly,+

e P (o0 oo (ko iy

mg na,co,

N COnns = 2.5 ] x 105.99
a;C03 ¢, TMMOtNa, co; mmolyg, co,

= 264.975 Na,CO0;

NapCoz «,Y£0 g ;0,5 J> 5 i 0,90 Jolowe cplplo @MY <, N LM/ Ve e e o)lo a5 bxil
.QT@WO&;SOOmI G ol 00,5 38, gl yo

W3 (ot 5O (gl
¥-1Y Jlw
Ve oy o0 lo cdale LBOML  Jlade a0 olo Joloe Y-VY Jlie ;0 oo ags Joloms 5l lg5 (oo 4543
95,5 ags N& 5l Yoo oo o) g Yger,e oY
Sl el 38, Jsloes jo Ll slaws b oyl e Joloe 5l o ansls y N& sleJge hoo sloss
Lile Joloe ;o Na*Jlade = 33, Jole ,o N@*laie

oo Sl joep0 2l (o g2 5 ldse (e ot b sl il b e (oo Slawi 6 08 (0 (55000
o 2o

VeeXCprp= Vs xC

5 Crt izmen 5 38y 9 Lake sl Joloo 21 (oo o e ciy A Vs o Vi ol o o8

05 (g0 (o gil 25 Dyge 4 Aolae cnl YVae oye o Joloma gl il g NET Vg cdale C
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&30 X a8V 59l x0.005 mmol/mL

= =25 mL
L1eC 0.01 mmol Nat/mL

oS 53, 00 ML b b1, Lde

Brr v gV er 505 85, b e plis 5 oS 1S5 500w Vse 90 sl | Slowlrs
b ainlgs 4l S0 9,50 sl Jolore ¢ i (e 00 b e Jolowe 51 ) (s

O g s g ool jlo g €3 VY

a) Ve drnlme Jold Jolputoie 2,4 1) (o> Slwlone 255 99 Cond (l o
500 3 lalin] SO a cos b g adgl o laslin] SO 4y cond a5 conl o ledgloee
sl ools 5l soliiwl b aiges o p0 bl jlade dcwlne Jolis pga.asl oo o lastewl
ably s cpl skl 9005 lerul (g e adaly aw 4l 5 e 90 o el gl S
B e g Jge e il 2 908 45 Sl TV AT SYlas p Jeilidee
e dlaws 4 Ul lo Jgo (Lo Slans (5 05 il s s 55 pgaw abal a3l

ol 008 i sla Jgo

0055 dylailiwl 31 Lol s ools 3 colasw! b ay y¥ g0 duwlxo

oaly Hlias 0,8 o lasbinl 5l ol sla osls oiley S8 0-1Y ¢ F-IY Ll o
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FY s

ML 5555 9092 o SLalids b 5L alais & aw; sl HCI Jolos 0+ ML
S Oles | HC a Voo wojlo 5L -, va8¥ M Ba(OH)2 5 va, vy

S a1, HCL as Y00 )8 5L5 0.01963y Ba(OH):

rasdse 2STs HCL Jge (Lo 20 Ba(OH)2 Joo oo Legygunsl s 4o
Ba(OH), + 2HCl - BaCl, + 2H,0
b ol pl iy (60 gl S

S ] e = 2mmotHcl
9—&-&4-’ AAAAS ™
S5 ’ 1mmotBa(OH);

Wyl o e 4 3-13 dolas ,o 10,5 sl b oolasbonl slodge s Slaws

mmol Ba(OH),
mL Ba(OH),

Ba(OH)Z )‘A.O.A = 2971mL Ba(OH), %X 0.01963

0,5 el jo aST (6 egnS giwl ol jo |y A Q.:LHCl Sldge (o Sl 0,5] Convns (sl

2 mmol HCL
1 mmol Ba(OH),

HCI Juie = (29.71 x 0.01963)mmol Ba(OH), X

oS (50 el Sl 02 2 1y 358 e e o 50 HCT sldge (oo slass (5551 ey (51

29.71 % 0.01963 X 2 mmol
( JmmolHCl _ 10335 M0G0 a0y

50m1 HeL mLyc

CHcl =

Slasle o xils a5 cga dme b all slaws s sl
GPomd (g (S yegeS gl Cand &S 090 (o8 (B ¢ (so>
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5-13 Jtw

a4, Vee0,ls 3Ls KMNOs 43.31 mL « (134 g/mol) ot N&eCy0Os 51 0.2121 g gl s
2Mn0; + 5C,0;% + 16H' - 2Mn?* + 10C0, + 8H,0

Jn,.;f.i.c az sl doleo ol ;/

2 mmolgymo,

S yo S gl Cs =
5 mmoly,,C;0,

] oo Caws 4 1713 Wolas 5l NapCo04 4yl o, lasiliw lade

1 mmoly,,c,o,
C20, ™ 0.13400 9

Na;Cy04 ,loie = 0.2121 I,
20204

S

0.2121 2 mmolgmno,
03140 0lNa,Cy04 X

’ 5 mmoly,,c,0,

wd.:T & wd.uodw: «_9).»440 KM I"IO4 zaal ) YLA )‘J.QA M )‘ M)Y?A L)?"ﬂ

0.2121
(0 13400 5)mmolKMn04

C =0.01462 M
KMnOs = 4331 mL KMnO,

slo Jlwo ;o 0o oolatwl Luly, ciwys ol dlews 4 B ool )53 Slawlre aled ;o o o>y 45 0S4z
oS oloial 1 -V 4 F-Y
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gl s s 0515 31 soliimw! b cadbT oS’ duwlxo

chale auloe gl ool ool oy Jeol 5,55 50 098 o 0ol Ll som slo Jls o aS jshiles

A aplgs soliiwl oo yguwl 5 sla ools 5l U]

6-13 Jtw

ML G g oaals FE* a1, ol jwaisS o o awul 0 1) ool S5, 0,5 0.8040 wges S5
55.84) Fe e (@) s g |y 450l mlsasS oo s 0.02242 M kmnoa Jeloxe 47.22
5 dolee @b 5 KaaSTy b cdbT 2aST5.058 aculxe (231.54 g/moly Fes04 ws ,5(w) ¢ (@/mol
1]
MnO,; + 5Fe?* + 8H" —» Mn?* + 5Fe3* + 4H,0

(<l

5 mmolgg2+

(S yio S g s =
1 mmolgpmno,

0.02242 mmolgmno,

KMnOy i = 47.22 mLgmno, X
mLKMnO,

5 mmolg,2+

1 mmolKMnO4

Fe" i = (47.22 x 0.02242)mmolgmno, ¥

GFe2+

Fe?* > = (47.22 X 0.02242 X 5)mmolg,2+ X 0.055847 ol

bl ol FEP 0o s
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(47.22 X 0.02242 X 5 X 0.55847) g2+
IFe = 500 x 100% = 36.77%
. 9.,

S oS (oo abixdor(s fogeS gl L )d S i sl ()
5Fe?t = 1MnO;
olnle

5Fe;0, = 15Fe?t = 3Mn0O;

5mmolge,o,

(5 FageS gl Copund =
3 mmolgwmno,

() o awsle

47.22 mL X 0.02242 mmol
KMnO, jois = KMno, KMno,

mLgamno,

5 mmolge,o,
Fe304, )‘A.s.n = (4722 X 0.0224‘2)mmOlKMn04

X
3 mmol gyno,

gFe304_

5
Fes0y pz = (4722 X 0.02242 X 2)mmolpe,o, X 0.23154 mmol e, o,

(47.22 % 0.02242 X %) X 0.23154 gpe.o,

IFe30, =
HesCa 0.8040 g__

X 100% = 50.81%
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s Sl S a0 b aly 45 AiS Joe S 4 altaca > 40 45 el 5 o0l ol s (51,
gl iz Ol 0 6-13 Jlo (W) ay J>

0.02242 mmolgyno, o 5 mmolg, o 0.05585 gp,

MLgyno, 1 mmolgpyno, mmolg,

47.22 MLygyno, X

- - 0fy — 0
X 0'8040«9%)( 100% = 36.77% Fe

Ly (S ol & solal oy 2 &1 e byl sl 395 (oo ol SBlie amiuie olyie L UL waTé ol +Y

Sgire 418 golul wyp o @ alsl Syl a8 atsiE gie ,3 S ansl e

hm124.ir




hm124.ir



Salgs odaliv e do ) sl Vb mls 0255 &j90 JHI5 Gl &85 sl oY Gl s Gl &S (G50 0
S S dawgi s ol 605 o5lail .l diges yo () al g (D) (we Jlade 51 s Lo oo sloul 0y 1,5 o
Wl Slgre 4 g pliy 90 diges jlaie BT M.l oo Cods ol diged lado 5 Jiiwe a5 (yal Sogll
oo i,135 e o yd e ooplpls 098 caply 98 s 0aisS edgll al § e lawgd sad ol3l 0y jlade

Sy olez diges o3lusl 5l Jhie

o g olliuns S5 lodwan salls Siw, 5ot ¥-od

& 090 (0,5 00, moral g S8l 05 oo b ly oo 1) s Solesinean lalks 5l Jas
ool solainl 5« 59,95 (il ,d 51 s ley (b kalliws ST ogwlus 1,5 ccanl Gollas o)lgen oo
a5 sl a5 ol yo a8 col 3105 glgil a4 b o olKiws Silatns lallas 51 gob; olows .aiS o S «
2 S o Bl 1 SLSE ggs cpl ol (0,5 zy0e 0,105 o S T Ulgx o )ls jga diges o
90 b 3 g5 ol jeax ey le oo il 0ol ooly 78 YA isu 0 oS oleds, o Jilie
Sletww Jyu8 0l oS Plas oy bliail g ol b olgs oo |y gased glallas 25T .0ls 1,8 ool
(sl 432 b,y B8 GBI L Glgis Yaese. sl 055 @ole cOliwls g da culilosly wliws slo 700

2,8 Ol ol bgs o 00 ialejl ased Codgase 4 a5 lallas )

&M ‘SLbUaé ‘S}Lg)&,jﬂ U:’S) f_“_’a

Slr s dole 3l e dim b Sl S 0,8 ST gy oo e 4 1y 6l djes b, o BIES
Dyl A sy 5o Sdlatn gllas ool g anseis

S lailiow! gla diges a4 joxi

b Saesgione o5 solge ol @50 g 0 luilinl Slge ay 3o Jold sl 3o og, BI@S (o)) ol o e
D590 Cawd 4 3o b i g3 oo 1y @ e o lasliw] olgediies pglae cdale b cJUT i

A Gzl 5l eads 6,5 ojlasl Cdo 4y polie > ol jo 0,5 ad i s laslinl slge (lgs oo 28
MalS” cons Sl slge b g )] oS 5 a5 Wl Caws @) (Ked digei B aiiS o boglsee (g96 a0 |, oolo
Sy il 4320 0550 b dged oS 5 4 Soop Loy Wb x> e o laslisl sole (L5 oS 5 ol polas
Gl S iliwlie .culs Gglare (6l CuBlie g 80 Wb Ul clale jog polas lads 51 oyl

hm124.ir



abls (astice Sl ;Sow (6,05 03l oo cpl plo s Lled 1) o kit e sla Jlas &= o, last!

0,05 (63015 i el ogds ol g

o sl (o dusge Mo 3,5 (gl > (Saro 5 (oo lin | (pan 5l Ol (oo 1) @20 0 bl g
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