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Studying The Effect of Some Used Collectorsin lron Ore
Concentration by Froth Flotation

Abstract

This study explained that the used collector type and the Flotation
Procedure have apparent effect on concentration procedure, the results explained
that the used of these collectors lead to occuring of reversed anionic silica flotation
and on using the formic acid it has been noted that the Iron grade increases when
the collector weight reaches to 64% It adding 0.5 gm of the acid. and when acetic
acid was used there is an increasing in Iron grade with increasing of acetic percent
which reaches to 76% inadding 0.3 gm of the acid but on the pH=11 with(0.3) gm
of the same acid (acetic acid) the Iron grade increases to 89% and in using streaic
acid it has been noted that the Iron grade that goted becomes constant which is
about 65% so from these results it had been noted that the acetic acid gives the best
results where it had reached to 89% of Iron grade on adding 0.3 gm of this acid on
pH=11

Keywords: Iron Ore, Concentration by Froth Flotation.

2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license http:/creativecommons.org/licenses/by/4.0


http://www.pdffactory.com
http://www.pdffactory.com
https://doi.org/10.30684/etj.27.1.20

Claasnall (any Ll A o

G5l prsnil iyl aall HlA 3€ 5 dediaad)

s Al e LS e f el 8 cligd
alildie ) saiae iy ole JSy a5 4000
hetro)  (dual) 4kl 4 5 je s (aS 5l b
b LS (i gane (g0 0555 L 6l (polar
aspsat Gl S 5 e @ (1) JSal
e senas (POlar) dubd de gene (o 435Sl
(non-polar) Al e 45 S5 0la
Laoyh 4 ala e Wi 2 419,15,14]
.[25,5,2](langmuir) el 4, jlas) ¢Lall

el 3k dhia i€ @l il
— (e WS 5 (water repellant)

Jsae 3 e cpn ) (2) JSi)
.[20,17,14] pranl

oxyhydryl ) Jialeae SV Cilrana
igme Sl e 3 le (collectors
dphail) Lgie sane a4y S (aleal
o) 5l aal e
carboxylates (r-) < S5l =i
O 4ty By (55555 (COON)
fatty ) ol sall 5 duaall leal)
e paldig Al (acids & soaps
gl saall § dglall <)
Js—b o) LalSy . )slall s il
58 Chala) Awign S el allll)
Lglasd da 0 J8 oSy elall Lao )l
grebaill @i il G (el 2
b LS S0 Al
Oleicacid CH3(CH) 7COOH
Formicacid H.COOH
Acgticacid CH;.COOH
Lauricacid  Cy H23.COOH
Palmitic acid Cys H31.COOH
Stearicacid  Cy7 H35.COOH

G i o) Culiaed) med 4
SYLS (2 dmaal b ddlad
[12,11] '

Oleic
Lauric
Myristic
Palmitic

dasial)
tlaanal)
& S (prometers) <l jisally aud Glal g
3l dgal) mlas Ji e (adsorbed) e
PR EIN | ..\A\‘)Sj\ W alp Sy L _gaygad
Jewe— 5 (hudrophopic  or  aerophilic)
ddee ol 3aall 3 jeaall ol sel) delisy Ldlaill
Pl (& i G paaall Al 505 Ay 563l
i N g 6 AY) AL alAl e st
0555 [21,18,10,1] msaill L (A B2 s sall
) elsam A alie S jo W aeatl) Jillae
e el Jslaal Gl jedl Giaagg
G L Eiiall Gyl =k
S A, § A el pailadl)
¢ =l O (Pl QA Gy
A_aT Ay Ny ekl
Lol sladl 8 dgladll e il
Sl gpandl Qe p3ind ple JS
) Aalal dla ()5S (S a3 jia
Lelimd sllaal) daadl) il eland (358
Aty gaalae A0 ) Claanall andi
Anionic  i—u ¥ Gl zanall -1
collectors
Cationic 4 i<l Gl aaadl -2
collectors
non- eyl , e Gl zanall -3
anionic collectors
Y a s AV Claead)l -4
) iy aladd) b Lol
e

S Al o3 LG L e ) geal) W
(Keck) plall 2a s s S50

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o

G5l prsnil iyl aall HlA 3€ 5 dediaad)

Caprylic
(kyanite) < sLY (barite)
.(shedlte) culail
o 13 Wiy b deadiived) 43yl
S U e Sall a5 V) sl
(Anionic  silica  flotation)
Iy e A4kl sl it
ol 1) Jand 55 (Pa e calagind)
< yia) s (CA™) sl il sl
8 ey Gl it Bae A i g
Hanna A Lagpad s OIS pdisae
mining and us bureau of mines
Bunge e a 1977 Jd (e <X,
Glaeadl s . formmer e a 1969
— 1 al '\"\\.\ ‘5_3 20240 Al
Al NN SR RPN
BIPETE S xaa
never e )l aseill Lla Slea aladiul 5
[0l 5 ) dxia aud A 3 sa sall Cell
L g i€ A aalal) /oot cliaS ida
Tk lads
G N meadl LA Jlea o) DY Caay
. Denvercdl

oI Al (& (i) el a Al
Jals el el pas ally o)yl 3 geed

[25].cle 5)
as— Aoyl Gmid o 33l oy Ledie
olaily Alial) A8 o aiad Tygoy Al oy oy

Iy BV N PREN] dale 3 ypany
popa KN ol e oy gl (3
(barium) s L — (calcium)

psme—adl (Strontium) a sdii s yie 1)
ol g <5 (Magnesium)
Olzall A3 #3543l e
Aslall A V) el zall g 4g Slal)
.[20,4,3]

Cui sl 1) 5 sl 1 el 2ana =
sulphates & sulphonates )
—le aadin 5 W T (collectors
JEd palba 3 L o) (e a2 )l
Al L8 6 Lad) Lalea)
paindy Ji gpeatll e g8 (Sl
G = e il ok 8

‘éij‘ ‘).A..msﬂ‘ :\_\Lxc c\ﬁi REX]
0388 (25-) (e aal cadall 5 (o 5
B V2N e\dil.u\_.\ Aadall dlae ¢l sl ?j
(Johnesriffle) clue Je Jsaall
ED cdal 5 el sl b 4 luie
A0 (8 o sbas) sl o) el Slie
o il g paill s ga sl sl cresall dlal)
Ol sacli-1
Jeall JSa-2
Usend Jlead) JSab (il 5 08 ) 45y Alie-3
.9‘.0)3\ c\‘)&\ j\ ta.AJ
e Jamy 435 4o ju 53 (JLseS & aeq
(AC) ) il Ll
POLY 2/23c )53 a5
Belt 1oxe 4< ull (i o) 32-6
dopull Gamid 32l Ly L Sy alie-7
shaft o) ysall 25.c-8
r.p.m (300,3300) 4c ju 2ac-9
osall asee Ales (A da 53 pa 10
(o) (Ve plamela) gmiall
&) sedl C':\éj Blal e\.«all
(51 2) das 28 sle 12
el Jas T2
= osn Al Sl sl @ el ) s e
@3 (polu) 53 e B 4dl 50 2 5ee A
(belt) J3ul Al 5all ) o psall Jasy o 50
Jiy by o)) g2l a8 G Ja Y
g haiall AV el (e @l ) AS el
o ASall day e 50 Al ) sl asec

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o

G5l prsnil iyl aall HlA 3€ 5 dediaad)

Al sl e aSadl (K L e
il s San (3) S8 el plana
.8 el

arsall AIA 8 Al sLas ) sall
(Z)J A EN

cacly a sadWll 3 55 (e 2 (0.15) 5
Oe OsSiall e S ae 0.02 Al ol
ddal sall a5 Gl pall g 531 aa)
oad s e st A send G35 1070 481 el
Gle by 4 Hlae deddiisall dhpeS 418 5 40
Gl el e dlae Tase 4gliE 5 5 AY)
g =08 - fam = 3) Jia 5 AY)
(o

gl e IS A Ho Gl
& (0.5,0.3,0.2) o) by olial ilaanall
S AY) A el ol sall 5 okl sl

1- Formic Acid H.COOH
2- Acetic AcidCH;. COOH
3- Stearic AcidC17H35.COOH
Ly (%64) » (FEO0%) sl 45,
5 ()5 (%98) # (R) gl i
(4)
Acetic Acid CH3-COOH paaa il
sl 45, Jo
— 02) J)sb dowY) peae Al we
(4) Jsaall (e Laadl s 22 (0.5 - 0.3
g O geaall 05 dadl o) (B) Jsa
Aoy 58 Cua 22(0.3) s Acetic Acid
(R%) gl i) 4wy (%77) sl
. (%98.27)

Stearic Acid CI7H35- aaaae i

delu ) o jlie slaily 48 jal) die Wl leall
de el da e G gall Lo deny O
Cun sl 3 sand Llal) Bl (3 3 sm 5ol
o Ao judl 46 jea Mg ase 43S a 236

Llee Juail) 43, )b
Aadall s padll s jusill dilee 22y
a2 (300) 250y deadivaall #3laill ()35 OIS
o Ane A bl ) gall ddlal Sl
U 5.[6](Gaudin) allsll caua (2) Jsaall

prsall iy jla aladid Gl 138 b sl
F01sS (Gilhe L)) (uSall (5 s Y
1S 51 Ry s L) il Sus (SIO,)
@3 el s Jalyy (FeOs3) paall
1 b Sy il lee ) i Capdi
s 51 e a2 (300 ) ) 2 2
0508k (-25) an paas s (FE05) sl
oo lle (1200)es o sl Bds gl
oSS e as AR Bl e da o e e L)
zolll 4l 52 de ju xie 5 By (10)
e o (0.45) paaid &5 r.p.m (1600)
ohas (cornstrach) eluall 3,30 Lis

(OS0) ol 1 24k Jaadl) dlae 2y
iy st ) mell Al cle 5 e
3l s da ) de Cadag o a1 e
Ay aay dlags sy 4ol sl 5 2°(100)
t\é‘)lﬂf\ L oo bl 3 FeO%
.(Recovery %)

Formic Acid H.COOH paxa il

saal) s e

Jsaall (e Laads a2 (0.5 ¢<0.3,0.2) 9 5k
O ganall 035 Jimdl o) (4 )5 (3)
OS5 & a2 (0.5) s» Formic Acid ¢ s

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o

G5l prsnil iyl aall HlA 3€ 5 dediaad)

Lwdy (W65) sy QoY) U8 e
Oy it Aam s (R%) gla i)
el ()5 JS e 391

o= PH dadl ) (7) 2315 (6) Jsand
A 35 %89 ) aaall Aoy dap G 11
Jsrall 3 e LS5 .%94 4 gl i)
.o\.‘l)i

ERCYC ' RVOEN [RCn DUERR I LN 1 R s
2y d\-’ﬁua.]nuujs-\o‘)ﬂ\u.\u\ L
I ad, vie Auali [14513] ki sl
Asbidl dbill ¥ 65 (e el JPH
¢ (PHB.5) xic adi aoall 3ulSY Gl jyeS
ol awlsl ol dlle PH xie als @iy
Grans s Al il Db () sSiu
Lol sl Sy mdad ALIS A
R N e N
I cwn s vie Lageady Gl Jaly
e Ll alllkie o &iuy Mic 44-
05[23,8] 2 kg/t (4Ib/t) Tas
Jsb Led dasll 138 8 daxiial)l Cilaasdl)
Al elall a)k 58y Ahs Sy Al
GOAY) e Basl g caling bl Ll g L
3-7)3)9)53)3,)@\ AL d}lﬁ J\‘j LS ATEN
Ji oS5 [24,9,7] «lall laajyla 548 caala )
gl i il e 8 Ll sl a0

1- Formic Acid H.COOH
2- Acdtic Acid CH3 COOH
3- Stearic Acid C17 H35.COOH(
wall o An)l Lald dwal
dh ve L b (FeO0s%)
Jskl @llyg (%65) . s o sV
858 3ol (Ml dwe K5 pned) Leiluda
Ll Joha chal ) LS oK1 clall lan yla
Sl pane Gl Gl il 53 Aoy J8
oSl (e die 3 sana Leilsd Jaagy 2
Jobl By @ g ) glingy padind
T
O Al il s ) a) )
(Gl (pe) (udi die 5 deadiionall 35V
slay a2 (300) ala ddla) die 4 (o )
pH=11 xec; jull (1200) jaie; 4l
S e 1.p.m (1600) o 5o de s
WS Y 58 5 duall o deass 36 (10)
Al i) aane 0 pe (0.3) 2 sl

— 0.2) sk i) sane ALl xie
(6) Jsals (5) Jsaall o 2 (0.5 -0.3
it & (FE03%) waall 4 o aadl
e Juadl ) odlel el e i N
bl ld 1A a2 0.3 xie Slawy)l s
e padivin PH I 80 40 a0 daaoU)
s ot 0.3 L8 2 5 (Acetic Acid)

Lzl
Ak Aleadl ) o) jal) any
Calzaall alasiu 4 Lﬁjc‘)l\ ?TU’:J‘
(Formic, Stearic, Acelic) 4w 5 )\l
WS; cleeadl ol gaen o) opi acid
$E ) pisd e el Vg5 gl 3
» (Fe0y) N o ¢l ¢ e Jnd
O ?TU’:J‘ gle g =i c5'°‘ (s Lﬁﬂ‘ il )
Cua (SIO2) e o e sas gl 5o il
[26,6,2] (Taggart) 5 (Gaudin) Al i
Streaming ) Sb el el cluld
assdlll o5l i (PH.7) xic 5 (Potential
Y Afle asllS Clisf R aen Ca’
Ll damsadl 5 S dps mha (5S
S 8 panall 5 abasd Lga
Osd 8 (1) I PH ) dad sl 4
0585 (CaOH') e paey psull
F S s maayy S (abaaV) dlee
sl (s LS caliaad ST IS liga

@ eyl s 35 WS A cpi um
duadl )5 (F&0s) waal) 4 )l 4y sial) 4l
e 58, (%64) & (FeO;) - dws
e dlae 8 a2 (0.5)

Loy Al iy 4l Sl Al U
Leibudes Jghal Al il 5 lia sl
Ala (5% AN Lilsd da 35 A S5 nell
(F&03) aall 45 )] 45 dudll 4 &l
(0.3) xie o5& (%77) & e Jadl
JRYW RIS

i (05) Y L) ane 535 e
by (Fe0:%) dww Jlai Jaad
o) ) oplad Gl Ly A8
W s all Al saly)y o bl s
G5 gl Al xiad pud ] dpally
a2 (0.5 -0.3 -0.2) 4t o 35Y) (e

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claanall (any il A o

G5 ) prsmill 4y sl anall & €5 b dedi)

[5].Lga Jan.1982, Surface (cornstarch) .eluall 5,30 Lis Guhaad)
Chemistry of Froth Flotation .z (0.02); cacl, J ke e 2 (0.3)5
Published by Plenum Press, (i culsall gl aal sy 25

New Yourk and London.
[6].Gaudin  A. M.1939,
Principles of Mineral Dressing.
[7].Iron ore flotation, theory
and practice Gaudin lecture,
Mining Eng., June 1983.
[8].An Alternative View Point
on Flotation Behaviour of
Ultra Fine Particles. C.E.
Hemmings, Minera
Processng and Extractive
Metallurgy, Vol.89, September
1980.

[9].Importance of Reagent
Purity in evaluation of
flotation  collectors. P.K.
Ackerman e a. Minerd
Metallurgy Vol.95, September
1986.

[10].Kinetics of Flotation with
Fine Bubbles M.S. Zatkouski
and W.L. Frey Berger, Mineral
Processng and Extractive
metallurgy vol.94, June 1985.
[11].Factors Influencing
Behaviour of flotation Froth,
Mineral Processing  and
Extrative Metalurgy Vol.96,
Sept. 1987.

[12].Clarke, Gerry 1989, 3-
Froth  Flotation  Industrial
Minerals June.

[13].Mining Chemicals 1988,
Cyanamid minning chemicals
hand book, Canada.

[14]. Takeda S. and Nsuis
1988, Cationic Flotation of
Quartz from an Artificia
Mixture With Hematite Using
Hexylamine Elsevier Science.
Publishers B.V. Amesterdam.
OMe pS 5 A v, 1997 iwala
Coaill 4l 3 el i)
psds il GLS jo any jpaaiy

(1070) 28 jall dial sall

Glaliiiad

fehbe Sl Ay (e i

<l zaaall ?‘ A ) o -1
e i (255 bS50 4
‘s-i-ﬁsd‘ Lﬁjc‘)l\ ?"3’:\“

woud e W pene of =2

i Ssoned ailude Jshy Sl
) sk 4 W) el o3k 5 gd g
Js—hl Ay @l b ) zliay I
Ay

PR Sy DEOR FWGSNEN -3
Ll 568 Gl i (0.3)
aoal e S 5 S A )
[(11) pH xic 8%%_ . (F&,0)
R o O O
Sl iyl Gl LA ok
(%65) (&5 Y IS e Leus
) cila i)
a—,ﬂA‘:c\HidﬁeBJ\dﬂa{: -1
S5 N arsxilly Juadll

S gt e I
A2t ) tie dalay il 5 sl
R O

Jondll ik Jodiad Ko -3
Balo ) LSO bl lalizall
sl 43

JJI_‘AAS\

2L sl aled) Gadasud [1]
Giye J . paie s il
a8 [ dua sl 3 daalall ¢ 1990

el g 2 LY A
[2].Taggart, Arthur F, 1944,
Aires & industrial minerals
Handbook of minerals
dressing, Colombia University,
New Yourk.
[3].Clarke, Gerry 1989, Froth
flotation industrial minerals
June.
[4.Wills, B.A. 2™ edition
1980, Minerals Processing
Technology  Published by
Pergamon Press.

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

Claanall (any il A o

G5 ) prsmill 4y sl anall & €5 b dedi)

[21]-Flotation thermo
Laskowski, J.S,
Canadian metallurgy Quarterly
Vol. 46 No, 3-2007.
[22]- How Fine Particles on
Hematite mineral ultimately
define the mineral surface
change and the overall
Floatability behaviour
Montes, S., etal.
J. southern African Imm,
Vol.107, NO. 11-2007.
[23]- fundamental Properties
of Flotation Frothers and their
effects on flotation
F,melo and J.s. laskowski
minerals engineering Vol. 19 -
No.6-8-2006.
24- Kinetics of Collector
adsorption on mineral surfaces
A,
Fredriksson , A. Holmgren
and w.Forsling.
Minerals Engineering
Vol.19- No, 6-8-2006.
[25]- Bubble Size as a
function of impeller speed in a
sdfa
aeration
Flotation Cdl.
E-H- Girgin, S.Do,
C.0.Gomez J.A, Finch.
Minerals Eng Vol. 19, No
2-2006.

Laboratory

ESWLT Py A FENP L [ PO BN IS
Ll 5 L)
TR > ENPU St NI TNEN s 16]
=S5 ¢ 2000 Hiw—ale Al
On potlaiill 2SS Gadlaid
‘él\_d‘ e,.t_\aﬂ‘ E‘)\jj cG.AL!J\ dLAJ
Jiua ) 53 daalal) [ alad) Caall
LOaleall C\I\JSH dudia and
Dt ale by prew e 3 58[17]
3 ad) aall S 38 5 1996
¢ gl ampill s jasll ddhaie (4
[ —alall Gl g Mol sl 3 55
ZUY) A and / A o) S dadlal
Lol
[18]. Study of alaboratory-
scale forth flotation process
using artificial neural
networks. Kalyani, v.k,etal

Processng and Extractive
Metallurgy Review
vol.29.N02-2008.

[19]. Frotability

characterization of residual
organic solvents.

Y. Yia,and F.F,Peng.
[20]- Effect of organic acids
on Ferric iron removal from
iron- stained kaolinite.
VR Ambika  devi, M
Lalithambike
Applied clay science, Elsevier,
Vol 16, Issues 3-4 March
2000 page 133-145.

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any il A o 2009¢ Laaxllc 27 alaalle s o 633 5 danigl) dlaa
65t N prsell Ay play dal) ld 3S 55 Aeadiid

N H H H 10 m o nnmH o)
I e e e e A O
- C C C C C C C C C C C C C C C C C+ C
L I I e \
1 1 11 H H H H H H H Il 11 O Na
POLAR
< NON POLAR GROUP —» <+—»
GROUP

podgaall ) cus 5 (1) Jsa

Polar

d\/\//\ Juaal)
M iner a.l W u“L"“ Non
polar

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o 2009¢ Laaxllc 27 alaalle s o 633 5 danigl) dlaa
G5t N prsell Ay play dal) ala 5S35 8 Aendiesd

e dstaa a8 (2) g2

e&ﬂ\ﬁ;y.\uww\u\_ﬂ‘

|

(79 S
e gongd) oo Jalge ludarall 48l
lll(@'A) oSS e diloal

S

(z9) S
Vi

Cilaanall Al
(z0) —ss

e b

(z9) S
|

I

(3S0) ol 0 (i) A

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o 2009¢ Laaxllc 27 alaalle s o 633 5 danigl) dlaa
G5t N prsell Ay play dal) ala 5S35 8 Aendiesd

4 gleassl] N gal) L) Jal ja a gy (1) Jalada

110 -
100 | R ——
_ 90+
: 80 4
N 70
3 60 '//*/—/"
) 504
i;l 40 4
—
X 304
=~ 50 —e—Fe203%
10 A —a— Recovery%
0 T T T T T !
0 0.1 0.2 0.3 0.4 0.5 0.6
(p1F) ol 035

ol gl pana il (4) aB J8i

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o
G5t N prsell Ay play dal) ala 5S35 8 Aendiesd

110 -
100 —
_ 90+
’ 80 = — -
3 0 —
3‘ 60
Y 50
si 40 -
X 30
~ 2 —o— Fe203%
10 4 —a— Recoven%
0 T T T T T 1
0 0.1 0.2 0.3 04 0.5 0.6
(p18) el 0
LRV P sl (5) s
110 -
100 A
_ 901 * .
N 80 4
N 70 A o N N
3 60 - e S
50 4
xi 40 -
X 30
< 50 —e— Fe203%
10 4 —a— Recovery%
0 T T T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6
(pl2) gl 05
i) pana il (6) Jsd
i) Al g el Juladll (1) Jgaa
F6203% Si 0,% Al 203% Ti 0% CaO M gO% L.O.1%
45.1 44.2 1.56 0.48 0.7 0.25 6.1

- alladl oo Ay glrassl) 3 gal) ALl Clyde i ga (2) Jgea

Pounds per Ton
Frothers 0.025t0 0.25
Collectors 0.05t0 2.5

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o 2009¢ Laaxllc 27 alaalle s o 633 5 danigl) dlaa
G5t N prsell Ay play dal) ala 5S35 8 Aendiesd

Hydrocarbon oil 1to5
pH regalators 0.5t0 10
Activators 0.5t02
Depressants 0.05t01
Deactivators 0.05t00.5

a5 gana S (3) Jsa

R % Fe0s % BB\IVSY el s gaaall & 55
91.85 % 52 % 123.99 0.2 Formic Acid
93.48 % 60 % 210.33 0.3

98 % 64 % 206.71 0.5

- aa) pana 0 (4) o>

R% Fex03% BB\NVET el )5 el g s
97.76 72% 183.3 0.2 Acetic Acid
98.27 77% 172.29 0.3
95.67 69% 163.48 0.5

A e S8 (5) Joa

R% Fex03% SN oo el ) el g s
93.98% 65% 195.18 0.2 Acetic Acid
96.63% 65% 200.7 0.3
95.52% 65% 198.4 0.5

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Claasnall (any Ll A o 2009¢ Laaxllc 27 alaalle s o 633 5 danigl) dlaa
G5t N prsell Ay play dal) ala 5S35 8 Aendiesd

(R%) 5 (F&205%) e PH I ,ili (6) Jsas

R% Fex0:% BB\NVSY pH el 05 | gl g
97% 7% 170.06 9 0.3 Acetic
Acid
96% 82% 156.144 10
94% 89% 142.58 11
110 -
100 A
90 L e
j 80 | //
w70 -
fi 60 -
50 A
zJ 40 4
S 30
~ 20 —e— Fe203%
10 —a— Recovery%
O T T T T T T T 1
8 8.5 9 95 10 105 11 115 12
(PH) dacaaladl daty

(R%)s (Fe20%) sl PH b 1 (7) Jsa

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

