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Abstract

This research was to study the suitable condition and the removal efficiency
of iron and total hardness in water. The suitable conditions were pH and contact time. The study
used synthesis water which iron concentration was 2 mg/L and total hardness was 1,000 mg/L.
Filter material were activated carbon from coconut shell and resin. The results show that, the
suitable conditions for the removal of iron and total hardness were pH 7 and contact time 90
minutes with removal efficiency of iron and total hardness 85 and 60 respectively. Therefore
contact time increase, the removal efficiency of iron and total hardness were increases.
Appropriate filter material for the removal of iron and total hardness in water were activated

carbon with resin
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FTAUANNNITAN AINIUNIZAN mg/L as CaCO,
F
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¥ Yy 4 v :
nszAaanuoy (Slightly) 75-150
%
WINTTA (Hard water) 150-300
-4 1
11NTZAUIN (Very hard water) 1A 300
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Fooe (2537) ﬁﬂmammwﬁ'wﬁaéu‘lui‘i’wﬁ’ﬂuﬂsﬁ%ﬁﬁimw wu Iaundneg
$5¥M119 0.1-6.0 mg/L ANNUNITAINBYIENIIE 32-704 mg/L UAZUNWS (2536) Msfny
ﬂmmwﬁwﬁaéﬂuéwmemﬂiwmj S iaaauat nui1 AUNANBYITNI1e 0.04-2.08 mg/L M
AUATEANOYILNIN §-292 mg/L wazanmsdnimsUsziivdnonmuamsveniniaa
oA luumaguIUUT MY LNZ@ A TINAIAB N 19T LI 35 1D NAMITAATIERABNTN
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4 J 5. A
M1 2.3 waEnasgrugamniniilan

mfines el qmmwﬁﬁmm Qmmwﬁm‘%im an1w1§1ﬂszﬂ1
wHO (1 2547) Turuun* nsuewie (@
2543)%*
& (Colour) unaamiy e 15 15 15
uaaﬁ
AU (Turbidity) NTU 5 10 10
Punmasazay mg/L (ppm) 1000 1000 1000
Rvuafinaesnnts
JYINY
ANUNIEA1(Hardness) | mg/L (ppm) 500 300 500
1man (Fe) mg/L (ppm) 03 0.5 0.5
Wanile (Mn) mg/L (ppm) 0.1 0.3 0.3
NBULAY (cu) mg/L (ppm) 1.0 1.0 1.0
Fened (Zn) mg/L (ppm) 5.0 5.0 3.0
Azi¥2 (Pb) mg/L (ppm) 0.05 0.03
0.05
Tnsidieon () mg/L (ppm) 0.05 0.05 0.05
unaiiow (Cd) mg/L (ppm) 0.005 0.005 0.003
MINY (As mg/L (ppm) 0.05 0.05 0.01
1l5on (Hg) mg/L (ppm) 1.0 1.0 1.0
Fama (S0,7) mg/L (ppm) 400 400 250
aae'lsn (C1) mg/L (ppm) 250 250 250
Tunsn (NO, ) mg/L (ppm) 10 10 50
gee'lsd (F) mg/L (ppm) 1.0 1.0 0.7
ARBTUBTZANAIS mg/L (ppm) - 0.2-0.5 0.2-0.5%**
Tnanesuuahiie mpm/100 mL 0 10 0
fsaladnefuuuniiGe | mpm/100 mL 0 0 0
anutiunsa-A1e (pH) pH 6.5-8.5 6.5-8.5 6.5-8.5

fan (http://www.waterindex.com/doc1-standard%20water%20parameter.htm)
= g ‘:/ o
sdrua TaeamuznssumsmMsus s Tasamssems Intiaz01a luruunNIs Y0 1MINNs

LY 4 4 ¥ e
*xq)5zmiAnsuouiy Gos naaiguaininlizih i 2543

= 1 L3 g
sexdualfitidatovie 0.2-0.5 mgL 1Hluszsvumshse gamminlszih
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MANHIN N

IENMINaasg

a d
myansizrdSunannian {(Phenanthroline Method)

1. hanms

=]

=3 ° i { a 4 1 =
mangniiIieglugdnazateniegnidrdidledlugy re” Taonisidu
. y ¥ @ QSJ, ¥ 1 .
Hydraxylaminett8gANAILNTA Na99INTUAAN pH 190g1u91932-3.3 198 Ammonium

o aan Y . = 3 a oy - ¥ £
acetate buffer Lm%‘Vﬂ‘ﬂ{]ﬂ’iEﬂﬂ‘U Phenanthroline (Aol ua151sznouFagoudduung a9

b

aunsaiannuuvesdniaty Taul¥inTea Spectrophotometer NANBIIAAY 510 nm
Qd; 54 Y T :’ A o
s uldmarediaihiivian 0.02-4.0 un./a.
A A p
2. 1n503ilanazginial

2.1 Lﬂé’e)ﬂ Spectrophotometer ﬁmmanﬂﬁu 510 nm YUIATOIAS 1 B
2.2 Hot Plate

2.3 glass bead

2.4 Erlenmeyer flask YU19 150 Wa.

2.5 Volumetric flask YU 50 4a.

2.6 Pipet Y114 50 wa.
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= Ay )
3. MIAUATHN aFazaglazIBIAIEN

3.1 Stock Iron solution
A2a18 1.404 NS Ferrous ammonium sulfate 14331081
@ laaalu Volumtric flask Y119 1,000 ua.
1) ;” q'./ =
1913 50 1. WINAU Lazay 20 WA, conc. H,SO,

J

AvE oA 0.1 N KMnO, autiadsuysouquazd lunie 1
b '
washnau I 181Suas 1,000 va.
. L .
msazaeil 1.00 #a. Nif53neunan 0.2 va.
3.2 0.1 M KMnO, (Potassium Permanganate)

% ' k4 »
L% o o = o Y Y v
#1592210 0.316 NTU Potassium Permanganate 1u1nau uaziduiinauli la

5193 1,000 wa.
3.3 Hydroxylamine solution
v o %
aza19 10 N34 Hydroxylamine solution 14 100 wa. A ndY
3.4 Ammonium acetate Buffer

¥ v
@1582010 250 N3N Ammonium acetate (NH,C,H,0,) 114 150 ua.11nau udu@u 700

1A, Acial acetic acid Wiouau gy

3.5 Phenanthroline Solution (C,,H,N,H,0)
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k4 v
02018 0.1 N5W 1,10 — Phenanthroline monohydrate “lu 100 ¥a.1INAUNMINTazalY
Taovea conc.HCI 2-3 noa w3e M 1S oungungd 80 esrwaidod (pen1ridon) niouiy

Y
aulvazals

ada d
4. I5WUAIITH

Total iron

. :’ L% T d' ] V= | Y
Pipet 50 4. 11779819 (MAUIHTUNUALAT)

ﬂitﬂu Erlenmeyer flask Y116 150 Wa.
1A 13, conc. HCI e Idmani

U

171 Hydroxyl hydrochloride 3. 1uth1vinaruiy

ﬂ 1d glass bead 3-4 idin

11 1ddu 1 ideani Hot Plate aud5u1asaaaaiae Uszuna 10 va.
Qy FY = P Y}
nalvigunguvgiivie
3y 10 Y. Ammonium acetateBuffer w%’emm&hmid aﬂu Volumetric flask 50 4a.

!

(11 4 WA Phenanthroline W3 B1EN
ﬂ a 2 & W Y (=
duinau i 1dsuas so wa.

[ 1 b2 4 { 4
JaA1 Absorbance A0IA5 DY Spectrophotometer #N1WE1IAAY 510 nm



HWN-4

Total Hardness (A13N3ZA19NINNA)

=y
1. a5tnU

1. a3azaesnAIgIH EDTA 141 0.01 M

¥ v
92810 EDTA di-sodium (Na, EDTA)3.723 g liihnduaunsy 1 aasluviaia
) =] =3
Y31as uasazaeluein Polycthylene 139970147 Borosilicate glass Hininu luvaauda

$53uA1 EDTA ansans leeounananududi 1 luesazaie1d
2. msazawiivivles

¥4 Na, EDTA $119% 1.179 g uag¥9 (MgS0,) 780 mg #38 MgCL.6H,0 644 mg

Y Y 1 4
azaua13NIaeIR 0 naY 50 mL iRuasazmetiadluuoy ludlsunaslid 169 guaz
Cone.NH,0H 143 mL warul¥idhdualfuafsuas 1iiiu 250 me invluwawara@nuazilash

Tariin
ey aa A d
3. 83lelasu uuani suaAINDS
Y Y @ Y o ar Yy a a 4
Hay EBT 0.5 g itag NaCl 100 g tihdenumilumandadmsylsnilusuanmos
4. MIATAWMNAITIULAATENATISVOIUA

¥4 CaCO, $117U 1 g (@UUHSH 105 pasniwaFon 1unar 1 ¥21u9) Tuvaaginsie
] v v
nansae13fneviadoedn HCl (1+1) fingfosau Caco, azaionus @uniinay 200 mL Ax
=] Q” [~ = = a o J @ A
Tden 2-3 1 R ldiu Buuniasa sudmwes 2-3 nea Ysuldiduddunarsgdae
= @ a Y ¥ dy
NH,OH 3 N 130 HCl (1+1) US11/511a3 14916 1000 mL (#15aza1e3naigiuil 1.00 mL duya

11 1.00 mg CaCO,)
5. 0.1% Methyl red indicator

A28 Methyl red 0.1 g 11 95% Ethanol #1d215u1511a3A51 100 mL
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6. (1+1) Hydrochloric acid

] a °y o = i [ Y U < ¥
Ape)AY conc.HCI adluihnduluSunsinindu auldindu daesliisuudacie

=3 ] =
nulaviaaisall
7. 3 N Ammonium hydroxide

A y & Ly e a =

139974 conc.NH,0H 100 mL #gtiinduudilSuylsunasilu 500 mL
A A ¢

2.1n3038nazginynl

1. waglany
2. s
3. NITUONAN

v

4. VI
Ay ) d
3N UAINTH

E
1. A291919819 50 mL
~ & 2 Nk &

2. @sounuadn laelsinay 50 mL

=N @ o Y Y w
3. @uansazaietiviwes 2 mL waulvnny

o Aa osa A 4 -~ = 3 FY
4. 19495 TelnsuuAnN DUAIAKMDS 0.4 mg HIBINBILANTIDY

5. 'lmnsadaeesazaioninsgy EDTA 0.01 M aunlasudendirueadudih
4. MIANUIN

v
ANUNIZAN (mg/L) = Ax 100

v
1511051192001 (mL)

v 9
A = 151105 EDTA 19 1ums lnmsetiigiee19 (mL)
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oo' (Y4 d
m:sm’%aummmsww

¥

o sAq Y LY o wa A él a 14 q’/‘
Wrdansizvinlylumsnaassludeslfianmsmisvaulaslinnunszaraievua

¥
=] ey A a w
1,000 mg/L uazinanil3ines 2 myL 135m3anal

1. MIAASBINNIZANINIHUA

@300 Ca 1,000 ppm WTY518s 1,000 mL
813 ca” 40078 g/mol Tuens CaCO, 100.09 g/mol
£ 2+ v E4
foemsCa’ 1 gL v2Apa1d CaCO, 1 g x100.09 g/mol
40.078 g/mol
=2497¢
A 21 TN
Wy Mg 1,000 ppm 5 ues 1,000 mL
5 Mg 24305 gmol Tua15 MgSO, ° 7TH,0 246.47 g/mol
k4 2+ Y Y
AoIMs Mg 1 gL 92A03 1% MgS0, ° 7TH,0 1 g x 246.47 g/mol

24.305 g/mol

=10.141 ¢
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2. NISAIBUHAN
i Fe'' 55.847 g/mol Tu (NH,),S0, ° FeSO, ° 6H,0 392.13 g/mol
W30y Fe' 100 mg/L doald (NH,),S0, ° FeSO, ° 6H20 392.13 g/mol

100 mg/L x 392.13 g/mol

55.847 g/mol

=702.15 mg/L

W36y Fe' 1,000 mL doal¥ (NH,),S0, ° FeSO, ° 6H,0 702.15 g/mol
M50y Fe' 500 ml. doald (NH,),S0O, ° FeSO, ° 6H,0 500 mL x702.15mg
1,000 mL
=351.075 mg

4 a1 @ Y
idaems Ifmanddsinanilu 2 mgL sxdeadonalasldgas aall

c,V, = OV,

100 ppmxV, = 2 ppm x 5,000 mL

2 ppm x 5,000 mL

100 ppm

It

100 mL

doathala Fe ¥ 100 ppm 31 100 mL USu1/51na5:8u 5,000 mL uaasi luainueedl

Fe'' 100 mIL + H,0 4,000 mL
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Tadvefununise mpm/100 mL 0 10 0
WialaaWesunuafise mpm/100 mL 0 0 0
anuilunsa-A1e (pH) pH 6.5-8.5 6.5-8.5 6.5-8.5
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1. pH meter

2. ealaIng I lniwos

3. VapAMABs YUIA 50 Hadans uaz 100 Nadans
4. iNNo3u11A 250 TaAans

5. 4AN3IDY

6. NSIWLLYN YUIA 250 UAADNT

7. 9506 VA 50 HAAANS

8. 41031/n378 Y¥UIA 250 Hadans

9. UWUDAAN

¥ v
A

10. @150TOUTTU UNUNAT 300-500 M51UUATABNTY Todine Number = 250 mg/g
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1. 81ususuaniinneaIneg Wi ¥u1a = 12-40 mesh IWunAIdumzdszuo
1,000-1,100 A1319UATABNS N Todine Number = 950 mg/g, moisture = 3%, ash =3.4%, pH
=10.4, Hardness = 99.4%
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