
aq 4l -l t,
trlJ?fin ilqga ttcru.ilu?oufl tnu?torl

"- la A e, o d r:i , d
lu nr:5d'uniluRnuttl4o d51{1611o ao{ d1[5 nirJtt o.td1r n lrugr: u'10r0?u1t fl15

f,; e t ,, -.---- F e
gtfigtsflou {Tf'u'lridnurronalr Yllnu?io.: tJ:sn01l6'tu d'l:fll un :rJ10l n1:dl1{InTqaon

t -' - -- ii 1l 'r'fi5oo1ln:oinr:Taao{ fi'ltdouuulJmnao.: nl:nnnsfl0u {'lu?0uYllfl0?1o.: toullflon
, -, - , ,.j

: lUAsrOUnUn AUH2tOO{n0 t U

l. dr:dlflun ;!16u
vr,

2. dnlYln15AvAlU t610ld1:

3. nl:nflnrflou
i , aa

4. Itt.llYolJtluurIavt[:.:uo9lfi

nr: fl 91{TnmnnolrSoqrJn:nlnr:rnao.r
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) d., -. - tA- A l-A -firilusr-.lrirrunrJilrtutorrufrnniuqifrrdntufriioiiunir at:riruuorJirLrsr (Limiring
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A .i, 4 a t e
d'tYtlio{n1t slnduflt:rfiu tln'ltn'l: doun{no1'l nJulYlu{n1:otulu[[avunn?ou1{n1flflg 4d0u

lnofidfiouriludfrnoruu#rriruuuflnrio 1nofi{Guuurrnuu-r'lilrrTrltruionrvrqufr'jrar:1n

Juo',r;',lnru*rrorer:loriJuar:ru6o 6oirb{nr:riruaorlunr:uriltndrlqnrrilhiqndor
I rAe o v rl I o.l ,-

n1nufl,t{lntnn1'lr.r?nudultd:1'ld0u:vrnmfl1tmna0{tv{:lEnvvl'ltfi[nnnltu0u9lllns
d ^ 

j,l I eh,r un5.: uonntnudoll:slRflfl1:ylnaolril'hivu1urondl5 :vflo1ln 1: r:uu n lt dautf[t 2

r*orar:drnunilSlrru

oR-r oltavalaldlo{d1r

anrnnr: nv a rolrl (sotutitity) t r tcto'r n err e rrr: n 1u n t: a: a tu'ldto tn"'rqn

f, - A 3 ,- y -la&alunuo!n? cr{u0R slntctu 0gnutu n10{9t?Qnavalullavn?ml0valuua ?u.tluoqnu
9 A d n, I d h /

fln11r[[?oaou0u 1 0n tfiun q t44u uasfl?lufru [Yu dR]ltn]tnua1u10.t tculnuuna0 t:Fl

lurir roo nil ru qonrqi 20 o{flrrryn160d ryirn-x 36.0 nil uritirrfilqrun4firilu

60 orRrrryar6ua flRlrlniiauolunyuJ6oubl6o ayaru'[dur'rdurilu 37.3 ni! tirunr:oyaru
s, hy Lt a {

10{und0eny01u tnrrnnu0lqiu?rR noa{unyn?1!nul tJl.ltnlu [1u fl1:nsa'lu10,l

uflanrfrou'lnoon'[.rdluriro-na! n?r!dr!1:oluflr:aynrulo{flr: or qorr,rqi16urniu
t, !3 ,- - - - t^dl:Ufi AyYUn0yAlU t:.,l[ 1nU m.:UlUOqnU 0ttJfituflo

t. rfintow-'lritnvaru

z. rfinro.:daqnnraro
q oi cr c, 9 v A uq, t3. n?'l!a tun:olyln?!nas nluu d0tuyllJun]ry 61n?1unutyu,0s ac o rti'[6urntu

l. q or u 4 l^ f l 1 u, d 1 r, t : o 1 u fl 'l : a s a 1 u r o,r f, 1 r u r.r ry u^ n rfi l du ru' o q or u q i ru" u

' F t49t, 4 j a Aunul.tlllo nc0'lu tououat (nnnsnouHnn00n1J1) rxoq fiRUlyltJ

nr:uondfl ty{nyarold looUrnfnrvuon'lel : :yri'u6o
_ l/l t/< 4 n9 ' - a !l. nvnlu tno fiu'luo{ arnlu tfiyllnn. I n5ulu l 100 ntlJ

z. aynruldrdndouili oac aruldurrriau ulrodr nyaruldilrnn.ir o. r niu usihirfi u
.. t

I n:lr tuul t00 n5

:. 'hiayaru nrro6.: aynru'ldr?oun.ir 0.1 nillurir roo n:-l
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nrrr{r I dRilrasaruld u qilil{id1.r 'l ro{dr:urinu!fin

d15 d9r:

dn1fl asaru'ldlilunillurir too nil
or qonr4fieir.r 1 1c9

0 20 60 100

I.l16u!'lurn:n

luuvror6urlololnd

tllttYt dtctruu tu[0t:91

runn16olln:trn

Iu6oun:o'[ :9

NaNO,

KI

KNOI

CaCrOo

NaCl

37.00

124.50

13.30

13.00

35.70

I24.00

176.00

110.00

6. r0

37 .30

180.00

208.00

246.00

3.20

39.80

nrrnflnvnou (Precipitation) rilunr:uunorlntntolrr{roonotnlo{[ a? Ieuorfu

ru:.rlrluria.rtorlan rio u:rrudu'rrfigudnaxriruxo{n4a'rlilrerrniuo{firiunuuvfi1{
o id a ' nrd d .tunl:nnnrn0u0unlnmu'uurn lfiqnenn t6m?[rnvnn']10un]fl1 lnliin d1 5u0qn]n
d d I I t 4 ^ hr,< j.
Lr1u19rnfl !]n 1 n3n0{Hlufl 1::?unsnoun0u n1:nnnrn0unrotlnn tnn f, ]tytytl

e t a dt '- a.i - f e dt in , : J d<!0n: ulnu[[a ?lflnluufly nouu u flng|Riucryl mlnn,uu nun0 {[lJu d'l: yt tununluul ry{rl?rfl1t

fl1tglnflvno

11n1: ln.:A1:1.t 2

91]t1.rr 2 fl 810':n1:ova1u

:smvt 9t10ut{

.i r,r c,(]J:vlRmmavalu tntdto)

USUALLY SOLUBLE :

(rl :vrnvrfi ny nrulririlu
I ra9 ,

fl?u rllruun!1oufl[1u

rir)

- 'loooutollomsuodnr'laf (Li', Nat, K., Rb., cs';, NHo.,

NOr', CrHrOr-, ClOl', Clq'
i- . . . dt- dr:fifi Cl', Br'. I rfluo.rrid:ynol unriu tfi:aun-rriu eg ,

Pb'*, Hgr'. rs'hjasatu
. jo--t-ar tl- dl:ynJ sq- t uotn :yflou un[1u 61r?r,fl?nu ca' , Ba'-,

sr'., pb'. oy'hiasarorioayarordnrloo
. -i4 _. d' ?'- dt:yllJ F r u0{n :snou unliudtt?r,n?nu Ca'-, Ba'-, Sr'',

tb'., ug'. ovhinvarurSoaynru16nfou

88.00

1,14.00

31.60

10.40

36.00

ALWAYS SOLUBLE :
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flrrr{ 2 (fto)

1l: vrRrn

USUALLY INSOLUBLE :

(:J:crnflfi'tr;avaru)

NEVER SOLUBLE :

(rJ: vmvr fi 'hiocnruuil 1 )

- flr: :ynouoon'lqdunc'lao:onlryd6ofi o'', oH' r{Ju

Jt 9, t 2t 2+ 2+ It.
onflu:snou un[iui115?lJn?nll ca- , Ba- , sr- ncnt010 tf,)

- alti4fi co,r'', ponr-, s'', so,'', c.on'', croo'' tiluolrirJ:vnor

o n r{u dr : r u il"r rir l n r,r v o-a n r l n rf ua v t i Ho- a : a t o'l d

-iaY|4
Ylu'l : ullluYl:]iullfl d9l:1mU1 Y{mtI flA. OOU tau.2557

Iffi{tt 0tJ t[l.lutld vt[:.tuo gt o

u:rrdoruilu (cohesive Force) 6o rr: rderild u?:s l't'jxorlnrnto.:cr:lfintdtlan-u

rriu u:.:finnrdfla:vn'jrrllrnqntuori',r,irri'l rr:rdnrfidt,::cfi'j"'olu,uqutuu,umruoafilL

rouruoa riluslu
:

rr: r 6n n n (Adhesive Force) 6 o u:.:o'n tu fi u a : y ri r r o u n t n ci r r tfi n nn rd u
. .i Z - i<r it y i f

llt{ufr[11uu?leu?1{ ]lJ[ana10.:ulnu0unrnml uo{nursn0u tuHa0nu6?Ytu:t?rit
,a)

rr:.:unr uu2rr14r',0tuu,.,oruuri.,riuorlnroluuriulr?rilusiu,flunouri',uoru,uiun:snru
d I h9 ' i rar , ziL t dt , , < a

14tO[[r.tu tlr0yv{u?"t uHu n: uo tuunyuFtu tutuun uflft.t ?]ut {[10u[[u urnluoun?'llr: nuogro

!2, ! -. q , ' a ". A-- dt t A& ^ - &
[[9r01r4 ufitJ ]a {uu'rdn tnrln'lyrlJ ? 1[nnu unu ]ylua nu s luu: lJylr {naurnluyt?iufl2adquu

,i
[[dft{?1 [t:.1[YolJttuu!nMfl n?1rr:{unfl n

9Atl
nlror1{Tofloa0{ r0quntotnltno0o.l

!ud#rr rfi uuyto.: (254s : 59) nri116{ ntroonur dil{Tnylo no{niolf"lu nt:G uu
d' : i, t 9 I 19 , a dt ent:doulUuryi14ulutn lraynnut'ltat[0un {df t{ny6o,:lrtt:01'to{ti tgnou?]n 1 d.lu

-i.4-.^-q^^ ^,--.---..--"-",-q, r,r y , ^ 
" 

"- , " ^ , irnu?1o.1 urrnl:u:nmdtn torln fl1t'tlR:1yr1?9t0tJ:yd{n1o{uyt,jux?llfr0t4lfid=n
9 t^ 94 9 dadornr:oy'l: {Guudo.rifirn::lodr,:'l:6{ocrranl.iru::onrra-erqr.l:;a,rri drdornr:

ruan{oond':uHanirmnao{rYun{r nSoxrnerrdryr'uf,to.rn'aur.i:sir,:1d.:rirriludorld

Tn?rnn0i :unou rtol#flonarlvlrcr fiovdoraflr.rlomnoo{Iouoonuuuduro{il3orinuilar
ehi4'o.y{o,

[[n tInllJUlJUyllJ 0g [Un 1l 00nuuu d51 iIn 6 no.:iu'lurj nr:n-lr: u ro.rrirJ:anourirt 1

lunarudru ,iu qnvrnao.:tirrir{aouldarinrr?r#u6rusio.rfi'urnu4lJrsd! n.l:rrflo{Ha
d ur,i d - d

rfruldn-an.: f,nrru fioarlrlaonn-ulunr:1# louraflrvToyrnoo{rirniu{riuu inrr!ccorn

n'lo u1.1
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lunr:lfrru hisiorl#rJ:;nouni:LqrJn:oi6u 1 lnuhirirrilu filn:rafiriru ua;l'fliaqfiurld'
")r,:ini'[d rfionllacaxneionr:ciouus! uovin?1!u"a14du1unr:rJ:vqnril#ri'ur-nqrJ:rcrri6uld
dt e i-^ nY I . -,1rilu du u on ornfi g-nl r o1tu f'rfi (25s1 : 7) 1dairrqn arGn drn iu nr: aou rn! 15 o.r

i f, a e t- - a o'
nhrooxrnoSro r*'onr'!flaRrrGuuftoninGuu#uu-tulfinurflfi s I:lrtuuerurlggrf'rfrn

d.:aonndornilr.ronrret'uxo{;rvqyl! rflaail{.: uovaolv (zsso :zo:) fi'ldairrqonr:6ou
aa d i d d t

imrJfrri6nr:fl?nri t rSol nr:rrnarrlr5?rAu{Inuitr: lsrruu.i uasds0ra riurir (2556 : l4)

ldnr:airrlnnoaorrtolnr:uila'rlv{vlrn:vuafla-ud1rrrylflrtlu'lvlflrn:vucn:l
A Ad A d. u - - ^ - '- t

Trro-rdnvr: ou-n ririrn"r :vnir :vnrcfiuu-n:irrf,nfuE{ (il?d.) lnulnmnao runvqn erfin
j y { J < , oo, - 4 . i I zi ne a ,a".
Ylfl:1{XUUU tnUfl?UlrU?1 rlflAvrl tfiHOdUq rYl1{fl1t[50U[]1U1rUrU0{0rn tnA{lJ0U0Un
dA4.oe<rcot-^-aq4elfiunt{tnml t?mfi?'lulu'l tn tuluolt'l lrasun[:uulrfl?1ltvl.:?l0 tnnont:nnnlt[:uu!

-',--zlarsrrd,A.ioq tu:snu ln n{uufl1:flafld0nlt[tcru! tn0nltd:1{Inmna0{rtjud{ n?tn][uunlt

out.t u':

n1:doutlulJnoao{

rerrri'no*' qa::or loou'[ari. zss+l 1ri'1#rirdrn-nnarr.rtoliiaouuuumnno,r
, ' dr Ad Aayya h9 .l raeA4(Laboratory uetnoa)'jrrtiuiicoufihi{GuuLi'n,rfi0il6ffi finsr riunirdrunrrmnno.l

rur'ofigrrir a'nnr: vrqufid{5uld'ri'unu'l{iiaoururdn-nldluirivrorarrnf rdu mnao.r

nrrrfio['r'r m6ao':n1rrfllc'trdaouldo m nao.:n r:flsrloul orrld{r n oo{.iruarr6umrqiJu
,dr,<drdun:uiiuriu Inofinarrnjlrrurufi a'n q il:snr: 6o

r . ur'o h?{G u u ldiu il : v eu n r : oifl :.r o 1 n fl 1 : n a o.r tlu n {r da un u ro I

z. rnio l#{r3 uu rfi n n'n u y lu n r : 1 drn* o,r n' o q rJ n : oiri r.r 1 u a v ldl de d x g n do.r
dt q , ,^ 9 .i d
[1.iuuu?Yrr{ tun'r: a1lnylo 00 t6unJlnnfi ri.tlHrno'[

:. u,r'oflnnr:r.lq'16,rrumoao.:riunirnrdor#oo3,rotir.rfi:srrriunou:ornou
. zi a ? t ar - )t4. tlroHnn'lrf,{lnn ?lfl:lc dl fla [[oe:.tu.rlunrlnauliJuof lfrrlunu
s J t e ". -ltouluaoun 15 ryourluum6ao{ :snotd?u 5 riunou n-lu

t. riursriurnr:mnno.1

r. r rirr un loil : v a.rri {aou do,rfi nu r a-n On r q'n'o n; ni ouruu nlr dou ud?et.t

1nil:vasrinr:aoul##o*u'jrsio.rnr:b1{iioufinqn'n:: ruuoiavdru otjr,r'r: rhrornnr:6uu

d: u n r : a r u' o m n n o,r rJ q^ lG
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!, le e " - )-

1.2 ?1{[[nu n1: Yln a o.: 1u u 4fl 0u 9l 0 na 1n u I un0u n1 :d0 u [[o v tgl : uu n1fi u fi
4tneay"-!"qi,

n0n:Irl-[{ax{ u1x1ns[.['lqumlS uuou'l{ t: 4[: uu ncclo.t?lflao{n ]u a lnulu9lououl l t:lJ l l

d: r{nnr:rnnao{unslduo dnouln odx'[: nSolnuiiln riludu
-zlaodt.: ir'nrn3 uu iaq unu rn5 o{n-o tlull!nfrnHant:vlnoo{ [[nvltutlrJ:vrnuna

fl.coudo.uni ulb?nlou hifi riruaullniloriudlu?u#nriuuun:o{1uanmdl#t6'",.0n:?nfloun?ru0ndolunvrl:s?rin'lntu,,oiulu'oi'f,afil'flrf,aount:

'ldyrnnorldrntorfiorisuaou ur'01#rfiurlqrrdorornndurirrrlr?r uovriorJ:slurrilunr:
91

Irusu1 fl n[9ou4[5uuti0rs nno'l

' ea e e 'iuuhirrlrscr hin'::r{lu1.5 [n:u!lru.:nqurJ[: uu rJd0un0{n]fi unnqrJ4f
, A a c,era u94 laa | & a t t 94 lY

nq! tfi[ulJ rfi [1r0 [114[:uuunnu t6[:uu;']tYloa0{0u l.lYl'lol n1:[[1l {nq!4[:uuuel0':
e q . - A tAo ,

doofrd0.!nuilu2u'rd8 [fir0{u0 qIn:ilT!0q

2. r-umaao{
J"v'-a,'-ettJ

2.1 1U U 1[11(U Yr[: UU ruUlU[:1fi ?1U dU tn4floUU0{!nut3d{nn1:TnA0{
l, * . ov el iaega he
lUn0u ?tn1:Ylna0t uuyulnl: [Yrnt0.t ?flQqlJn: tfi4muu tnflt luu llu'1Ylr,0 {9tu[[n u
d4
tfiflnurflrJo 0un n]: nou fi 1: nn a o.:

t- 9)- dr ,. a s d,
2.2 lIUmnao': flrtuultjuflolruunt:moa0i tnulJRdouftou9lrrn uvl.l"tY'lur ao

9 dt i ' c yq - n9 9 jy r o e,-0'lt unl: nno{Yl0'll}flo tfitflaougt:1u t9 fl douglo ifloufllrnunrraoul.: tflasfi

3. lutduoflOnltflnoo.:

(fiuurirreuonanr:mnao{ uaysluay16uo scnou ldu In:rnr:flnno,r
j

nrr[n:uunl: ?r ono.: rras ayilfinlnnltmono't
* ^,4. 1u0n :ludlufla

lu tiu ii{,3 ou o u r n n ril 6 uu il : e du n r : sifi er u ldiu rriu r r.r n { u o r o'ldn a n r :
j j 

"t 
,r, r t - j, 

"mnno.:mnlnlfl noufl nc tny?unu?rfl tlcfi H1dllfi 0]?1 n a]nfl t u9t0u [o ua&!uu1yt1{

lunr:uriilqnrodr.:1: luriud{aouosiuyrrrmlunr:hinrrrLfinulurfirrrn'ltirrJ:vrdudrrirx

uasfl I fl a-nnlr narllnn:auuond'ldrrnnr:mnao.:

s. tiu :crfiu n

i -, J
rur- o n r : o n- : r o H n du q o n l {a ou n r : 1 drJ : ; ur' u H a {6 o u lu dr u si r,: 1 u a y r r fl .l 1 #

{fiour:rurniorJiuil;*utl'nr:nnoordovidulunirqiohJ rdu rJ:rurudrunr:1dro*orn'o

dtunaruay16sn:o!noul nr:Tador druR.rronfufinnanr:mnaol drunr::rarrunn
t q, t .tt ,nlunl: t14fl?1U:?rl 0nunau [1]u0{u
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!, ^v ,!
tiifi iu,[0n1o{n1:6lou[[uufl nno{uulJf, ']unu}1 nlu tvnl: n{u
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o e, i a t r,
3. 4[sUUtJmnuv tunl: tltn5o{uouavq nt n1r dl

1
+. {r:uurnnvtnusnr:[luu001i! :sdrrnlv{ liu fl'l:d{[nn n1: n:Jfl nnlt

.-9rt",,
fiufl11fi't,uora tl]ustu

s. (rlouarlr:orirranr:mooo.:'trl1#1#rfi nrJ:vlosrilunr:f, nurfusio}Juav

tuT?fln:{
- i I e oq, c A d

6. {aEuulnan21rldr{nuaunu$iununlt on0{ Yil tfiuYlltuuu'ldu tnuilu

nlrtiri;douuuuiloao{lil1#du slorrirfi lnerlnnrrcdrlludrugit{ r ri"teiolild
o rvr, - t ,t a - ? t i ! vl. ?. douuuurnn0{1'r'[6[ rJ ]s dunuluofi 1Yl1{61u'lYlulflldsl: [Yu [tD.ttflu?fll1

4
110{{]u d1:[fnJ flltrn:qlnu l,ll,o ills .4 n"r

,t .tt j' o s e i/ c, ai<r - a
2. 111[1]Unt' na0IYtq{u]ndauryuc[ou 0r0': ltfl ]:[nrJ [tJuou9l:'lu fi :on'l:

a il!r,
Tnno{u0n, ulnltlurua n?: tln'r: dl!grumun'D na0l

dY a9, '.1 | ' "- I3. r{douoa{'t1 r unl:flou I asrouoiatt tfitlu ttl'l[[naglunoungnon
v I I I - ,l A ' n*, t

vt'loul.t t5yt10& ttflou a{ llngflflou910 iro: uu2 dq lfl:o'1uogr1{ .] t? tlJlt50u
s e . . i h, I d q t

a. (aourio.:rerSurn'riuournvTinr:'[forir{nsrdua hi{6uurdrloarlr:nrJnu?1d'
d 5v " 'o'orirriluronar:bidriuuldf,nurlirn:ruuirlorioualu'ooln[1uu t1uufi:vo]u61 t4:0,

mndo{
ttl^

5. n1:flnltar1roofr li,?tflourluu e00': lllfltl.r '10{ lotity dtnnt: dou [u014'11yl

A cr o e t Aa
mnu dou fi?luy{torJ tuntu?dqqunSfu uas[2 nlm!

or. - ! < r i
?!nl:fl0tJ[[u1IYln00.t txd'1fi:1-tfl'l: dou [u ol.t l2t'ln'l: [mflun tnurq lsour':u.:

df d i " a aia ,^*a' Iriluiinr:floufrrfl!rsf,r,dl fxn1:doufla-nn'r:1rrrivrurqraflifiiIrurJq'ffirfluir'unru

nlryrnao{rfluainr:doufi6riu! rirl#{GuuGuufotjr.:ruiludllurdonr 1#lonrauri{6uu

1 dfi 6 o rir a-n n r : da sn u ro.l l n u o s o o n l l ru u e't 1fi y es29 : 47)'l dh?n a r rL r r r ur o l
r dr .i. q rr- t dq , 9 d ^'r!n1:d0uulrlJYronDr?'rluun1tflouyt?i'l lfi[nn :,dIn1:fu1 ! 1 [[nvriolfr!n-{n'ln

nrrf,oufl?uuayflano.:tiuro{ iid{'6uurr,flu{rJfr:tGnr:mnnollurlolfiuurJfruGnr:
A n ' ,< ^ ie , { c jya
cr.: tlJ[1.r!0u nu flu ?r n ]: douuu 1l d1!fl 14,idoulllluu0ysl-lruunl5ytnao{]uxilsfr{i5uu

rilu{rflrq Inonarrrjorururo{nrr6youurJlrfl nao{du rfi orf,orurn-nuslunr:ldrniorn'o

ei x 1 1#{rt u u l df u il : s a rL n r : oio :.r il r s g n dn a-n n r : fi ld1u #o { m n a o r riu.n u 0i.r
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tun'lfldultJ tn [lncY{otulfl'] tu d1! lt 010'14[t uu tu nlt: ?11t ?lrfl?'lu dlJllu t 1o{n ?'lufln

s et e e . A oayya a I - ,
finnfl1:lroyfl?1!f 911{ "l [,r]16?unu I o?i'l tti4[:uuuo{nlYl: ?! tulu o1r11o'rxlluun1:ufluo

nlrrnao.r riunoutornr:ilfr 6nr:rnaor rriu nr: on'rl: rorioun'r: rnno.: nr:rirnr:rnoo'r

ln0orq'u -nuv n:cu'runrrr1{e ulflrflninr:0fi :rura-.:nt:mnnorrflurnio'rfiofild
I t, ?a r a /a I oa, ,t ,r',ntn:su?ufl1:nu u nn0nnud:'r{d:rnfi:ou:snu!flnflu Yn lllfr?1lJ3n1{ 1 nl1xu'r tlJ

, d ai, I'
oul.r:'rnr5? ( 't{Yt0{ tJ!.tfi.t. 2537 : 90)

.rruiffafi16sado.r

!-- ^- i; e o i .
u0nnlnuu{!:'tu.:'run'l:?nurlnu?t0.:nun1:d0u[t0{fl'l:fl11.1un :u101 0"lYl

: or f u n i u n dr Q559 : 2t t - z t ; t ldri r n r : i f,o lo u o-n n r : G tr u f uu r fl u ra rv r rn rr l {
rdon-orurn:rrLarul:olun15nnerfl:'rv# esrrni r?olilSurtuar:filniuf, drrtlunr:1nn'roru

ilarurflnlunr:udrJrgxrrfiob?{Guuinarlrdrhlurio.rdr:rirflunJ;rrrot nu'ir trnrrui,l"'u
ooerd o yo I -d t e ir e L. r ar

fl11r4,irsuurn'r'lur{1 luruofi 19tu ugtY{uiolduo[[ug tuolun]tn{fllft'llJualulllftR?tlJ

oa',lrru',|nru,o

fltoudr uavnruv (Pienta and et al. 1997 : 1328,q, - 13288) doilil3 uroldr: d!il-uf,
,l , ," ", - a-, -lnu tr?rnr: Yr1 trqn t .: txqnu 0'rnnl: la .:tunvu'rf,rJ dluTYrlu 0n: ulnu cr{uoq 2'tf

hr, ,aa <r 4 f, y d e'lriun ii u: nrilunr: rn=rrirdloruTuasilr{il;!rilrfi nfotroun:c?irr,lo.rrqniln'ffi ura.r

ri a u ii fi a o.r rii u n r s H d rl fl { { ili u r il n r fi nix rfl' u ilS l rsu r o.r #r dl d ru T rra e rfi 6 fr r ry

nr{uouleoon'lryri'duluqn}Jr nrir lunr:rnArrJirronirdrarughild'rnrl#rfinllolurndu

ru'ir r.rrrJovriluar:rirnunrJBurorfiridfrffiurrrnriou uaylunrrilhien}Jdrurnlrqjdu

rrduoqjnirrJBlronrourrJ Intrdrkin.r{rrnovrirh?qn}Jrturulnr!urn

rr',lonnir [[acflsly (Flguelra and et al. 1988 : 1060 - 106l) '[doontrllrmnu'n

nrrflou ;!r0rdr:drrrfluf,deonr:mnnolrrurer:lm6uu'[s]n:rounrftloriln lnuriliuulfiuu

rJfrfi3cnnr: aaron-rto.r Nunco, fi rilu hili' : rJfrfi3u,jrrJq n^i urlarilurJfrfii urfi *rioi r

tosnt:doron-a NaHCo,

NaHCO,(s) ----) NaOH (s) + CO, (g) (l)

zNaHCO,(s) 
---> NECOr(s) + COu G) + HrO (C) e)

2NaHCO, (s) -----> NarO (s) + 2CO, (g) + HrO (g) (3)

t2
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,,^-id,,a6tvut@
vru'jr rJfrffiurfi t rflurJ6'ffiurnr:dnrod'rror Nauco,hidluiuriti'rnr:mnaoroS'r

;i.6rhirju rfior:or rrio rJgffiurfi z rfioriu rn"-ru aorfi roifl: rei:u dru ru ha: vm'jrr Nauco,

eio Nqco, rvirrir o.o: unrrJq'ffiurfi : ruiodrlrriruasrvro-n:rtiauriruaufua:vn'irr

NaHCor rio Nqo rvirniu 0.37 dlu;rrr?afi'ldornnr:mnoorri.rliuo-el:rriauriruaulrua

:rndr NuHCo, rio Nqco, rvirrir o.o+ nirlurJfrffiurfi z 6raonndolfitlnonr:nnnoloS'r
i - i.ov. o vo o .{ .l F s e 4 t

u'lnvrEfi n1nlflnunn'ltd0uu?I'llliuf]rtuulil[0tuluol.rlrro{1J:lJ'rold'r:dullutu'Iflflu
I - 4 o eAu c, a ti
tsuinG uu arr r: orirnarl5vr ldn5 ouu rdevrr.:ivruraranifr 1il1#1u nr:irn: rvriilrgu r

rrtrni'ld

vl: tu 6e rrnu (Franciscan. 2000 : 1608)'lde irlrracoonrtlInr:mnaoIInold

rlSurorar:dlrf,ufrvr'o}i'1d'riJuriro-na!fifirflnrnA laul{or:1.!16url'laIn:rounrfuorun
? r'v a | ^ o,

n:nc[fl:n u1fln t! :oH': tfln1 ttnvulfl tnfi: ofll: t?tfll'llJll']1u flllYlnao{n{n n1'lYt"l tou tfi
3. s oe tA .l o c,hvl - i ,

unt:uuflducgr:u 109aur0 i tnu tln?1tJ:[:0 ifl]:nl uolltu'lorlY{o tfi tnu'lonaum0t0u

{:o? ttnvdtyrai (Murov and Sredjee.200l : 1389) flyl{n1: yrna o.:]nonr:itn: ryri
d e a :iL " n , ' a u o d.

rind':nv? rn'orjrhJt'nr:nr:f,nurnr:floaorrJirrorar:drrf,uri lnufinur:Jnffiurrnfi

:u 'jr{fll: K4Fe(cN)6 lras znson #rrue + rJq^fiiur

K.4Fe(CN)6(aq) + ZnSQ(aq) --->
K4Fe(CN)6(aq) + 2ZnSOo(aq) ----->
2KoFe(CN)u(aq) + ZnSOn(aq) ____>

2KoFe(CN)u(aq) + 3znsQ(aq) 
--)

I!ZnIe(CN)u(5) + &SO.(aq)

ZqFe(CN)u(s) + ZKrSQ(aC)

IQZn[Fe(CN)J,(s) + x,SQ(aq)

I!Zn,[Fe(CN)uJ,(s) + 3KrSq(aq)

(l)

(2\

(3)

(4)

lo uri o u n r : yr rr a o.r n rn'i rrJ 
6^ 

ffi u r fi z rfl u rJ fr ffi u r l r n r n l u l u n r r yr o a o r uei ri o
, ,-- ir

ritnt:'hrm:n vru'jr ilgffiurfildrrer:nrurravaonndoItiunr:mnao'r6o:J6'ffiorfi + Inuld

dn:rciru:sN'jr zn'?.: Fe(cN)u. luo-n:rdtu t : t.s

lu tlnsflflls (Haim and et al.2003 : l02l - 1022) 'lflmnao{rn'on rn atuduyt-u dtro.:

rJilrorar:dlr{uf,rorr.lg'fiEurrnfi dtrrilxuo :uriu uacer:rH6oInunr:1#rrulruoirnof

: rfio ffi nr: rirln urirn u n I rvrtl'irdol nr: Macchem rrcuuix too iiurrdo.:l# Hambchem
JJ

uav Cheesechem frfru rirnunbi HambChem (B,H,) rl:cnordru ruL,fl{ 2 uliu unvusu

2 uriu Cheese Chem (B,Ch,) il:snou d?o rurlfl{ 2 u},iil n-uf,d z rrilu uasrirnunlfl
MacChem (BrchH.) rJ:;noud:a xu!{1.: 3 ur.iu 6a t ur.iu uayrral z uriu n'rurorlnuld

alnr:rnfi
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X HambChem + Y Cheese Chem 100 MacChem

^ _!
un3trt4uftldtnl56?udlutlt gfl ol.i tunl:Ynlt6utuo: [not [lcru?Y n.:u

2BrH, + B"Ch2 2BrChH2

[ [ o y 0 ] n l n m dri r h?ri r u r or u n u q a a rr n r : rfi o l#'ld rvracChem Sandwiches t oo du

-e
13 tnd!n1:6tu

j 
^ 

q s 4< ds ? 4 a a9 aa
cr.:01nn 1: doutl:lJ'lfudl:du un tnunll txllsljluo:lno: lrsu?ilJ10q fl0

t. .irurionr:r{rhlunr:oiutrrdofi ruaefi dnnr:riru?ol tiordl:ri1rua 3!1sl

drarlr:ouon'ld'ir dl:ln !o dr:lnrrf,o

z. ldnfi srarasrfri:u1unr:udhmriil;rtrrufl 1: fr!T{-uf,'ld'i'nr0u

:. ldrirs'nrifirilunrurfifnrSou{urnorniorirhJqifl'rri'nrirqxrclunr:rii1r?01
zi - @ e4
r: o 't tJ: tJ 10r d'l: f,lJ un

rrluq unvalvlu:uaf (chebolu and Storandt. 2003 :305 -:oo) 'ldffnurrJilror

ri'uvflu dlurJfrffi ur: s H'jr { lan srrxnfir6urr riun: n'lolo: ono! ndrn frnrtfiuunrt flouitl
^2 <d,r,A . - ,-- ia c q, h s

aunntt[n!luo.rgrut4:0 0unn1:rfl!Yr? [1] d{dlnq10{ 0ntu]lrfr0fl"rtlfl1Jlrfld ts tn:rs
i-J i d a! :l ria
firfiofiuornrJ6ffior 6rnr:r6uuffafivrur1rgr.rr6o roSorudrfil#lunr:rfiurrfiaihjrfiutro

otriu4i;olrt,uir:qur6orJ:vqnriffi nr:monorlu: uuuilfr :r6nr:rilu}l:un:lnorfi arero{

c' 4 A ^ - J cy a d
yi r tfiunflnu1T]n1: nao.: tntllfl1ultJollluunI[']a11fin uoflnlnunlt lrn0 y{?t910:l]]x?u

6 d rs a d a 
'ae 

, r

rirbirinfinurrfiunr:rFnrJfrffiur drtL1:0flir{fl:r1',luarriruaoruriirurullaluriorrlilror
v s a/r9 9

dl:eluYlur tnQnno{

olifl rn 0 (Arrdej. 2003 : 1382 - 1384) ldrirnr:f,nurnrrilo.rro{Qnlil{loul#nr:
i - '^- 

, f, t s d h s d .qyrd nee
Yraa o.:rnu'lnuu0nt u1:sfi't1.ru'1fl!dluT [[as lcrraurJ ls t9:tnufl1:110[un yt1 tr.t4r:uu t6i

tunyrdtlnua'nnr:to.:ar:riruuo iutu lnudrrnn'ldornflr:rilduuuiln{il;ulilufi'd co,

drfioduluqn}J.: 1nu}lrirdlarutrfirJilrornrfi uayriou "t uJ6uuurlaqrlslrm,o{Iryr6u!
rs a .i d r- s d hs i 6 Af
lg [n:[0un]t olusr luolluJll: u10r10{ lrylou!la [n:munr5uotun iu]fu co. orrx=ltu

100 B2H2 + 50 BrCt! 100 BrChH,
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nru'[rJdau usirfiornllryr6u!'loln:rounrfuorun'lrJGou 1 ou6rrlSrrorrluar rJ:rng'jrrrfra

cq n.rd6ognlr.l'r'[rirfilturn6nriruo16u:riuniulruiir'uto.roo j r (raura- 2ot4 : t39o - t392)

d ri'' n', r r o u o'r,n' o f, n u r n r : u : : q ufr a o r f u o u'l n o o n l wdl u q l x o r a n^ n l n o 1 #a r :
t I v zl o r,u - rl

lslnu! ta tn:Iiunl:uolun rlasu'rdrlfrlu?rv{o tt lufl15[tuun ]: dour:0 idl:fl11ruqut!10r

lnss uavoruv (Koga and et al.20ll : 1309 - l3l3)'lde ir.:nr:ronolrfiorluur

o r riil :, n o u 1 u a r : rJ : v n o u fi ldlu i i n il : v ri r iu I n u lda r : rir a a 1 u d u 0 1 6 Sodium

Sesquicarbonate (ssc) Inu{aou ovritnt:att-nqorclrj6uavrJ6'ffiurto.t ssc ud'l{Guu

ordo.:#.rdoarLrler^nrulur!o'rtorcirud:vnorlu ssc uacilSurildrnurvd!disldlunr:

ranor Inuol#onarrLfrfiua6'rdr: Na?coruos NaHcord.:{rStrudolrirnr:'lmrm:n

(Neutralization Titration) lnuuil.lr{lu 3 nl:mnao{ 6o t) nt:'lmtm:nruiol#rilunnrl launt:

rir ssc 'hJlvrrvr:srriu uct il3lrn:otirlav t00 ml nu'ir 'ldo-n:reiru:sn'irrrJEun:m'raor

n'o co,'irnv H co.' rflu t : z z) nr:l#n:rllou nu'jr raarolufra co, uavlorir rirl#

rt?aro.:dl:oanrSounv z9.o [[ns 3) lirilAffiurni!d1:avnlufl:n Hct xu'ir rlfrd co,

!srslilur'lil rirhll rato.rar:anar iouas 38.9 ornnr:lraa o{do {[[nv d"rulirl#{ri uu: rr1

raatordr:n 6'r trnrirunr:l#n':itLSou (Thermal Decomposition) uovua-l ntnnt: dtrJfrffiur

fluar:nsarun:nld
2^
6oil au (zhjlin. 20 12 : 649 - 651)'ldf; nuruacoonrruunlr mnao{ : u'rordr: du?ru,

In un r: art^n nr: rHrufratol cr: :vnouuoolnu lurSorrd'nnr:tolat:rirnunrJ3rurol
I , o e oy - r,cxn'iru[[av tHflnn tnu txn'r:yrnao{nr:rHrar: :vnoruoornu (frrvruuovfr:rvru) rrirHaln]u

o1nrfllu1'rnriro-nnrl,i,urn 2 fisr: rrnrro-n:rrtlufla!:cfi'jr{ornra6'uufraldqndo'rorrfio
h9al

fl'ttlHl tl4x tnudul:01

^- i
nrn:1u{ ru nlrJd'ufrneiral tir{eiu arlr: o eqilgilur r n1: dYr{Tnnr: r na o{T 1{

rnild'riiu 3 uuu 60

t. fl nurcr:rirnun i lrorrrn i rrn:to.rufrafi rfi ndu rriu ufcn riroulooonlryd

(co,) ufra'luln:rou (nr)

z. frnurer:rirrun iur nrnnr:rnoo.rfihirfinufra rdu nr:druecudruruha

ornrJfrffiorrnfi

:. fi n u r ar : rir n u rr il3 u rru I n o o r#o n r : uJi u I rfi u I o r n ?.: t o l fi riu rn u rdu

ruauruo{rnof : errnto':riro-nau
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drrtrarr,:rl,,uuriufitio6r?orfru,,r,nsirrd'u nrire6o nr:f,nutar:druuo 3lrrunrn

nls.nalrnd !{ onfrodtlJ1to ai{[nn t6tnr0u lrnrn?]uq{u1n turnuunflm[n91u unsrl0fl:u l

,o- j"av- 6, a .i u', a I ea o i 4 s ar<u1{ 0n:u1vr111 tr.rlnnundul{yuovro r0 txuaoqRUn04r:uu tuloreYlnl:flflu1tfru tx?tn1l

- A 1, d4 6 o e , q o C h e 'lu: uulYruufllr d'r1o.ru1o6nof,llJ1:o1l r tfird[:uunun 1n1: tl.l[11 tnuYr[r0u! ]n1u tfi [[nnv

hj}i'rJfruGnr:vrnaosoir6oirl#'hirfinrinuvn:cu'runlryn.riyrurf,ldnf d?unlrriru?or

nrnd nr:rnidrulrouonldriufi'irar:lnr{iuar:rirruodiuttu uriutrni.rriru?ruurn

hjrfiunruuav'lrjlrirJfruGnr:vrnnoloS.: otix'l:finrldont:e ouar:ririlunrJ3il10!luflaru

" ar t agt A 9 | 4 a d; h, A .cy
n1: Tn no{01[1lu 0ro.1 tilln: o{[[n?rrnr q)Jnr uyrl {?Ytu1f,ldn: T:1n 1fl{rlav 'l tnulnry{m1 tl1

i , /^ / d s t das
[: {[: uuyr,rj'rnunauEunr ?yrulfl1dflr oiuldo t0nrd tunltulu 11J:vqnfl tn

", l,to- a o i
f,?uluelurl?nun{du lndSlrlnrnaor tur:oid'r:fllt4unu:!1 o?unrsuauanlt

a y s ^ * dr raa io rn y,
Tn no { nlnu an: u'llfluun?d{rnnn 1:rnnflE n0u rynu0nt'lflnsluu fln:ulmln6 t6.:'lu d{rn9l

bre g 9a Yl9n ' I ot I J;, v ,
tnxn[0urla? H[5 uuu'lfl"tu"n oYt]fl'l:Yln n0.r to tuurflun lras tun0.i txEUn:urq {u rncru{ou

o, ,' ?^ tl f,d ,o s &
drul:nldqiln:divroraranin'unrufifioqj1u#orGuulnuvr-rlrJ uneoonuurl#fint:ld

) ,' 4 qy j d, t i A o y,'o heo9r1:',I{urn11]fl:nluyrd:lnluTouylunl: lylnr0,:y{:]n1q.: ylturlr0 t?tHrsuu tnuln?1 qt

xo'!ovnoufi ?-n'ld'hJnfiuurfiuulu n1:fi1rt?arrar dlrJr: od1!?an-.:n6i1':'1il1{1unr:rirutru
Aq99a rn rrad J

[1IO tlt111 ton?]u14u]uuo.!d15fl 'l]ruFlrl:lJ'rru tfl fiu.:1ru




