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j.̂ ble-2 ■ FTIR Spectrum of Membrane-2

Freouencvlcm’l Stretchinq
3913.64 X-H(Hdloeen eroups)

1__

1

1834.49 N'H(Atnines)
.1765.05 N'H(Amines)

3379.29
0-H(H-bonded)( stretch free strong) 
(alcohol phenol)
N-H(Primarv amines)

1 3340.71 O'H ( stretch free),(strx)ng bond) 
N-H(Drimarv amines)

b 326336 N'HIprimar^' amines) 
0-H(strelch free).(strong bond)

I 315534 N>H(primary amines). 
C-H(Alkene).(strong)

1 3024.38
C-Hlalkene)(strong> 
0'H(dimer)(broad) 
COOH (alcohol-phenol)

1

to

2924.09 C'M(alkane)(strong).
0-H(dimer).(COOH),(broad)

2877.79 C-H( Alkane),(strong) 
0-H(Dimer)(broad)(COOH)

It 2738.32 C-H(Alkane)(strong),
0-H(broad)(COOH)

12 2538.32
N-HIammonium ion),(multiple broad 
peak)
O-H(broadKCOOH)

13 2376.30 C=C(AIkenes)

14 2322.29
C ~ C  (Alkvnes)

15 2152.56 C— C(AIkynes),
N-C“0,N=C»S,N=C-N,C-C*0(isocynat
es,isothioc\nates.diiitide,ketones)

16 1620.21

C*C(aromatic bending) 
N*H(primary amine)
C'H(Phcnyl ring)(substitution over­
tones)

17 1504.48 C^CtAromatic bending) 
NO.(a$vmmetrical stretch)

IB 1404.18
C»C<Aromatic bending.medium-weak) 
CHj(Bending)
C-H(Alkancs)

19 1373.32

C*H(Alkanes..Scissoring and bending)
C-F(alkyl halide.strong) 
NO,(Nilrocompounds,symmctrical) 
CH.(rocking)

20 1234.44
OF(Alkyl halide)
ON(Medium-weak)
C-O(Ethef.weak)

It 1041.56
C-N(Amine)
C-O(Ether)
N-H(Primarv amine)btn>ncd>road)

a I71J3 D-H<St relch.free)

^FT-1R spectrum of membrane-3:
jtTbe peak corresponding to 1381.03 is found to be cotnnY>n 
ffpeak for membrane(II) and cellulose acetate. The peak for 
f  1381.03 indicate C-F (Alkyl halide),C-H(Alkane,bending),N- 
ljP(Nitro, strong band).
i)
-The additional peak found for membrane-3 are indicated 
f in Uble- 3

■ 3 FTIR Spectrum of Membrane-3
e s .no Frequency(cm’) Stretching

1 3990.51- X-H(HaIoeen eroups)
M 3957.93 X-H(HaIoeen eroups)

3 3888.49 0-H(Fl-bonded)( stretch free 
strone) (alcohol phenol)

4 3826.77 0-H(H-bonded)( stretch free 
strone) (alcohol phenol)

3703.33 N-Fl(amide)

6 3479.58
N-H(primary amines) 
0-H(alcohol)(phenol) 
C=0(Aldehyde,ester,ketone,carbo 
xylic acid)

7 3379.29

N-H(primary amines), 
C=0(Aldehydc,esler,kelone,carbo 
xyWc acid)
C-H(Alkane)
0-H(alcohol,phenol)

8 3240.41
C=0(Aldehyde,ester,ketone,carbo 
igrlic acid)
0-H(Alcohol,phenol)

9 3163.26
C=<HAldehyde,esler,ketone,carbo 
xylic acid)
O-H(Alcohol.phenol)

10 2924.09 C-H(Alkane),(strong) 
0-H(Carboxvlic acid)

11 2854.65 C-H(Alkane)(strone),
0-H(broad)(COOH)

12 2785.21 0-H(Carboxylic acid)

13 2646.34 0-H(Carboxvlic acid)
14 2245.14 .C=N(NitriIe)
IS 2222.00 C=C(Nitrile)
16 2167.99 C
17 1959.68 C-H(Phenyl substitution over­

tones)

18 1897.95 C-H(Phenyl substitution over­
tones)

19 1851.66 C-H(Phenyl substitution over­
tones)

20 1666.50 C=C(Alkenes)
C=0(Amide)

21 1527.62 N-H(Amine)(Scissorine,bendine)

22 1442.75 C-H(Alkanes)
CH.(Bendine)

23 1226.73
C-CXAldehyde,ketone.carboxylic
acid,ester)
C-N(Amine)

24 1157.29 C-0(Aldehyde,kelone,carboxylic 
acid, ester)

25 1041.56
C-N(Amine)
C-0(Aldehyde,kelone.carboxylic
acid.ester)

26 956.69 C-H(Alkcnes)

27 840.% C-H(Alkenes)(Arenes,C-H bend­
ing and ring puckering)

28 779.24
CH,(Bending)
C-M(AIkenes)(Arenes C-H Bend­
ing and ring puckering)

29 748.38 C-H(Alkenes)(Arenes C-H Bend­
ing and ring puckering)

Witer uptake 
UMibrane-t

%Wat*r content=>«l sonple 
wsighl-Oiy sample
weighthvel sample oreiĝ t 
XtOO
=p.862«  3323h.J3)
x10(V(3.14x4s42x4.2x42)
=O.M279.

MenArane-j
Wi ̂ .K34: W2 =OM&3: Pwiler:|.33: v 
=nn

= p.5301f1 33) «10OD U-4 2«4.2>4 2 

= 0 0427 

MemtKan»4
Wi =2.6944; Vft=2 0424. (twater=1 33. v 
=nn

*10.652011.33] «100/314*3.S=3.5*3 5 

= 00909

Water compaction 
Metnbram-1

JvfQ/MV

19/(314x4.2x4 2x (3450)) 

=5.8606 

Membrana-2

0=19: A=im i f 3 14: f=3.5; 

J«= 19/3 14»3.5"3.5=0.033 

= 14.8344 

Membrane-3

0=19; A=nri. n=3 14: r=3 5; 

J«= 19/3 14=3 5=3.5«0.0500 

= 9.8793

Membrane thickness:
The thickness of the cast membraiie was measured using
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WIRA Digital thickness tester (WIRA Instrument, UK). 
The thickness of the membrane-1,2,3 was found to be 
0.53mm,0 55mm and 0.76mm.

TGA Analysis;
TThe weight loss of the membrane was analysed by thermo 
gravimetric analysis. It was measured from a tempierafure 
of 30 up to 210 and it is indicated in fig-5,6&7.

S  F « v r *  6  T G A  k n ^ e s  e l  l t t o f ^ v w »-2

Horn 1* S£y •

I -

1" v „

The membrane was found to be stable till a tempierature of 
40and then it is found to be steadily decreasing. At 40the 
membrane was 97.12%

The membrane was found to be stable til! a temperature 
of 43.7and then it is found to be steadily decreasing. At 
43.7the membrane was 97.22%.

-  I

Figure 7 TGA images of Membrane-3

The membrane was found to be stable till a temperature of 
40and then it is found to be steadily decreasing. At 40the 
membrane was 97.12%.

X-Ray diffraction:
X-ray diffraction pattern of the membranc-1 was analysed, 
and no peaks were found. The membrane -2 showed a 
sharp peak at 65.6872nm(fig-8) and no peak was observed 
for membrane-3.

Figure 8 X-Ray diffraction images of membrane-2 

5.7 SEM:
The SEM analysis of the membrane -1,2,3 are shown in fig- 
9,10 &11.

Table 4
Physico-chemical parameters of Sample water and fill, 
water using membrane-1,2 & 3

S.NO PARAMETER

SAM­
PLE
WA­
TER

MEM­
BRANE-1

MEM­
BRANE-2

MEM. 1  
BRANEljj

] PH 758 8.20 7.% 758 ^

2
Electrical
conduct! vity<ds/m) 1J21 1.19 1.19 U9 f

3 Calcium (me/U 52.80 41.6 4 3 J 38.4 1
4 Maenesium(meA> 59.41 48.07 50.78 36.2 1
5 Sodium(ma/L) 132.25 S359 75J1 5359 fl
6 Potassium (msAJ 14.04 9J6 14.04 954 J
7 Oibonattlme/U 1.60 0.08 1.60 1.60 I
8 BicartionatetmfdU 4.40 3.20 3.20 3.20 1
9 Chloride(meA1 775 952 952 8.16 1
10 BOD 35 4J2 4.6 35
n COD 12.1 10 15 12.1
12 Dissolved oxveen 7.9 S.6 6 55

13 Bacteria n - ia ' 9*1(P 9*10* 45«10>

14 Funei 9*10' 55*10' 5.5*10' 15«10' ■

Table 5
Hardness measurement for sample water and filtered wi- 
ter using membrane-l,2&3

S.NO PARAMETER

SAM­
PLE
WA­
TER

MEM­
BRANE-1

MEM­
BRANE-2

MEM-
BRANE4I

4

I Calcium carbon* 
ate 1.60 0.80 1.60 1.60

-

2
Magnesium
chloride 2.73 059 0.24

3 Magnesium
bicarbonate 3.12 2.16 2.92 2.16

4 calcium bicar­
bonate 1.28 1.04 0.28 -

5 Sodium chlo­
ride 1.81 0.09 0.09 1.90

pH: J
pH is an important indicator which indicates acidic and aq 
kaline nature of water. pH should be in the level of 6.6 W 
8,4(WorId Health Organisation).The pH of the sample v/f, 
ter was found to be 7.58. The sample water was filtered i»; 
ing membrane-1, membrane-2 and membrane-3 and tesl*<J 
for pH. (table-4) !

The obtained values were compared with the standard val" 
ue of World Health Organisation and it was found that the 
values were in gotxl agreement.

Electrical conductivity (EC):
Electrical conductivity (EC) is used to determine the cell
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Ifl'

■ -p,,* fliHlrical a>m.1\K't]viiv of Ifu' sample 
valuf I 21(Js/m) riio sampU- waU-r alter 111 

jjH'iiibrane-1,2.3 Ihe flr-rlriral a)ndiu'li\it\’ 
and •h'* value oLilaincd v\a> 1 19(dh ni) loi 

|j|9(dsyni) for nu'inbraric‘-2 and I 19(ds/m) lot

dness;
r«atcr. Calcium hardne.ss should be in the level 
iVVorld Health Organisation). The calcium hard- 

iplf water was found to be 52,80mg/L. The sani- 
Las filtered using Membrane-1,2,3 and lesled for
t r i)n e s .s .( la l> le -4 )

lvalues were compared with the standard val 
I  Health Organisation and it was found that the 
fin good agreement.

I Hardness:
fcg-waler. Magnesium hardness should be in 

150mg/l. (w'orld health organi/ation 20113) 
gum hardne.ss of sample water was found to 
.. Tlie sample water was filtered using Mem- 

liand tested for Magnesium hardne.ss It was ob- 
)jl the Magnesium hardness of filtered water was 
i be 48.07mg/L lor membrane-1 .S0.78 mg./L for 
(‘■2 and 7 .S8mg/L for membrane-3 (lable-4)

■med values wiere compared with the standard val- 
prld Health Organisation and it was found that the 

e in good agreement.

hardness:
j-ivaler, potassium hardne.ss should be in the level 
. (world health organization 2003).Tlu’ Potassium 

> ol sample water w-as found to be 14 ()4mg/L. I'he 
I water was filtered using Membrane and lesled for 

I hardness. B ie  sample water was filtered using 
sl,2„3 and lesled loi polas.sium hardness (table-4)

lined values were compared with the standard r al- 
N>citkl Health Organi.salion and it was found that the 

' in gryid agrer’meni

;-w.iler, sodium hardness should be in the level 
(world health organization 2003).The sodium 

of sample water was found to bo 132.25mg/L. 
nplc water was filtered using membrane and tested 
urn hardness. The sample water was filtered using 

lfine-1,2,3 and tested for sodium hardness. (tabIe-4)

Wlined values were compared with the standard val- 
IWorld Health Organisation and it was found that the 

{Kw ere in good agreement.

nalc hardness should be in the level of 500 mg/L 
^Health Organisation 2(X)8). Tire value of carbonate 

•fjiample water is found to be 1.06 mg/L. The sample 
IJvas filtered using Membrane-1,2,3 and tested for car- 

j *̂^hardness (lable-4)

TT îiictl values were compared willi ihe standard va)- 
^orld Health Organisation and il was It'und that the 

*^Wcre in gtx'kd agreement.

onate
srbonate hardness should be m the lev'el of 100 

(World Health Organisation 2(X)8). Tlie value ob-

redi

lamed for the bicarbonate m the sample water is 4.40mg/L. 
The sample water was filtered using Membrane-1,2,3 and 
lesled for bicarbonate hardness II was observed that the 
bicarbonate hardne.ss ot filtered water was found to be 
3.20mgA- for membrane-1 3.20 mg/L for membrane-2 and 
3.20mg/L for mombrane-3. (lable-4)

The obtained values were compared with the standard val­
ue of World Health Organisation and il was found that the 
values were in good agreement

Dissolved oxygen:
In drinking-water. Dissolved oxygen should be in the level 
of 30mg/L (World health organization 2003).The Dis.solved 
owgen of sample water was found to be 7.9nig/L. Tlie sam­
ple water was filtered using Membrane and le.sled for Dis­
solved oxygen llie sample water was filtered using Mem- 
br.nie-l,2,3 and tested for dissolved oxygen, (lable-4)

The obtained values were compared with the standard val­
ue of world health organisation and it was found that the 
values were in good agreement

Biological oxygen demand:
Biological oxygen demand is the measure of degradation 
of organic matter present m water. The Biological oxygen 
demand refers to the oxygen u.sed by the micro-organisms 
in the aerobic oxidation ol organic matter. The Biological 
oxygen demand of sample water wa.s found to be 3.8 mg/L. 
Tlie sample water was filtered using Membrane-1,2,3 and 
tested for biological oxygon demand. It was oKserved that 
the biological oxygen demand of filtered water ivas found 
to be 4 2mg/L for membrane-1 4,6 mg/L for membrane-2 
and 3.8mg/L for mcmbrane-3. (tablc-4)

Tile obtained values were compared with the standard val­
ue of world health organisation and il was found that the 
i-alues were in good agreement.

Cheniical oxygen demand:
Chemical Oxygen Demand is another measure of organic 
material contaminalion in water specified in mg/L. Chemi­
cal Oxygen Demand is Ihe amount of dissolved oxvgeii rc- 
ijuired to cause chemical oxidation of the organic material 
in water. The Chemical Oxygen Demand of .sample water 
was found to be 12.1 mg/L. Tlie sample water was filtered 
using Membrane-1,2,3 and tested for chemical oxygen de­
mand. (table-4)

The obtained values were compared with the standard val­
ue of world health organisation and il was found that the 
values were in good agreement.

Chloride:
Cliloride is an important parameter in accessing the water 
quality. The values of chlorides in normal drinking water 
are range 250 mg/L (world Health organization 2003). The 
sample water has the chloride value of 77.8mg/L. The sam­
ple water was filtered using Membrane-1,2.3 and tested for 
Magnesium hardne.ss. It was observed that the Magnesium 
hardne.ss of filtered water was found to be 9 52mg/L for 
membrane-1 9.52 mg/L for membranc-2 and S 16mg/L for 
nn’nibrane-3 (table-4)

The obtained values were compared wilb the standard val­
ue of world health organisation and il was found that the 
values were in good agreement

Bacteria;
The bacterial growth was obsers’ed in the sample water and
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was ha\'ing the \’alue llxin3mg,'L The sample water was 
filtered with the niembrane-1,2,3 and the haetcrial growth 
was observed for the filtered water and the value obtained 
was 9 XI05nig/L (lable-4)

Fungi;
The fungal growth was observed in the sample water and 
was having (he \aluc 9,\l03mg/L. Tlie sample vvaler was 
filtered with the membrane and the fungal grow th was ob- 
scrx’ed for the filtered water and the value obtained was 5.3 
X 103mg/L (table-4)

SUMMERY AND CONCLUSION
Tlie aim of this study is to prepare the Green membrane 
using low toxicity solvent.

Tlie physico-chemical parameter \alues ol the tiltered wa­
ter using the prepared membrane were compared with the 
values described by the world health organisation and the 
values mostly is in good agreement.

The membrane preparation is an eco-friendly method and 
it is easy to handle and it is a lovv cost method also

S

l(
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