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Table 25

Removal of Arsenate using NMRL-DRDO Polypropylene
Household Water Filter

(Without KMnQ,)
| Sr. | Initial | Sampling | pH | Conductivity | Turbidity | Residual Fe |
No. As(V) Interval (uS/cm) (NTU) As(11I) (mg/l)
Conc. (Hr.) (ppb)
(ppb)
1 0 8.3 121 2 1.85 1.8
2 9 8.2 135 3 1.85 ND
3 2% 8.1 160 4 0.92 0.7
+ 24 8.1 140 3 0.92 0.1
3 8.0 119 2 1.85 2.0
6 <14 8.0 131 4 ND 0.5
7 8.1 141 3 ND ND
8 24 8.2 119 2 0.92 1.8
9 8.0 112 4 ND 0.7
10 2 8.1 135 4 2.77 0.5
1069
11 8.2 121 4 0.92 0.4
12 24 8.1 118 4 1.85 0.6

4.3.4 SONO Arsenic Mitigation Filter

To begin with the studies the filter was installed in the laboratory as per the
instructions given in the manual provided by the supplier. However, the flow rate was
found to be below normal. Hence the material inside the two containers of the filter
was rearranged afresh. Trial runs were carried using ten litres water each of arsenite
concentrations — 122 ppb, 462 ppb and 1038 ppb. The results of the removal of
arsenite obtained are given in Table 26. The residual arsenite concentrations were
found to be below the WHO guideline value for arsenic in drinking water. Iron
concentrations in the filtered waters were found to be within the permissible limits
given by BIS. The unit was again found to be blocked, hence the material inside the
containers was rearranged again and the studies were continued further with initial

arsenite concentrations of 2230 ppb and 3120 ppb. The residual arsenite
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Similar runs were carried using ten litres water each of arsenate concentrations of 115 ppb.

563 ppb, 1131 ppb, 2112 ppb and 3080 ppb. The results obtained for the removal of arsenate
are given in Table 27. The residual arsenate concentrations were found to be below the
WHO guideline value for arsenic in drinking water. Iron and sulphate concentrations in the

filtered waters were found to be within the permissible limits given by BIS.

| Table 27
Removal of Arsenate using SONO Arsenic Mitigation Filter

Sr Rlsl(t;?)l SHEpRE Conductivity Turbidity Residual Fe SO
. 4
No. | Conc. loteryal | pH (uS/cm) (NTU) As(V) (mg/l) | (mg/)
(Hr.) (ppb)

(ppb)
I 0 7.8 145 6 ND 022 | ND
3 7 7. 166 6 ND ND | ND
5
3 1 4 8.3 147 4 ND 0.11 | 048
4 24 8.0 150 2 ND 0.18 | 0.36
5 B 126 3 ND ND | 0.48
6 " 7.9 132 3 ND 0.03 | 036
5
7 4 7.9 130 2 6.26 0.07 | 3.61
8 24 8.2 127 3 ND 0.05 | 3.81
9 | 0 8.3 115 g 7.75 0.02 | 0.48
10 e 2 7.8 115 3 .75 0.03 0.36
11 4 8.0 113 3 4.63 0.07 ND
12 24 8.1 115 3 2.78 ND ND
13 0 7.8 121 3 9.25 0.11 | 048
14 2 82 117 5 4.6 0.04 | ND
2112
15 4 8.2 115 4 3.7 0.08 | ND
16 24 8.1 119 4 3.7 0.1 0.38
17 0 8.9 120 4 8.32 0.07 | 0.42
18 2 72 121 3 ND 0.11 | 0.56
3080
19 4 75 126 4 ND 0.08 | 0.48
i 24 7.6 131 4 9.18 0.12 0.36
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Similar studies were carried out using arsenic contaminated water containing arsenic both in
trivalent and pentavalent forms; As(IIl) : As(V) ratios as 1:1, 1:2, 1:3. 2:1 and 3:1
respectively for subsequent trial runs. The results are given in Tables 28 through32. The
results clearly indicate that the concentrations of residual arsenic in whatever proportions it
may be were found to be well within the guideline value of 10 ppb given by the WHO for

arsenic. Concentrations of iron were found to be within the desirable limits of BIS.

Table 28

Removal of Arsenic using SONO Arsenic Mitigation Filter

As III: As V (1:1)
| | Initial i i ”Nf T . )
As Samplmg | ‘ Conductivity | Turbidity IR Fe SO,
Sr. Conc. uiterval | pH | (uS/cm) (NTU) e (mg/l) | (mg/l)
No. (Hr.) 1. (ppb)
| opb) 4 7 I8 )
1 0 797 110 462 0.18| 29
2 2 1 7.99 111 1.10 | 0.09 | 34
L 106 3 §
3 = 7.97 112 462 | 0.11 34

278 1004 35
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Table 29

Removal of Arsenic using SONO Arsenic Mitigation Filter
AsIII: As V (1:2)

P —— ' - S
! Initial ] L ;
o As S;?l';‘;'v':f ; oy | Conductivity Turbidity | Resf;‘:"’" . Fe SO, -
No. Conc. (Hr.) (nS/em) (NTU) (ppb) . (mg/l) | (mg/l)
(ppb) | i

1 0 8.03 165 2 Np 0.09 | ND

2 & 24 1 8.14 162 2 71.85 ND ND
3 4 ls1s| 16l 3 277 | 003 | ND

4 24 8.38 164 2 2.77 | 0.08 | ND

— ;,},, . ‘7 S—

5 0 793 165 3 ND | 0.12 | 0.08
6, 2 T4 160 1.85 | 023 | ND
‘”7“_4 - 4 778.717 167 1 0.92. B ND ND

8 24 8.23 156 2 ND 0.09 | ND
I o

9 0 8.07 158 2 555 ND ND

10 2 7.71 160 1 0.925 0.22 0.2

1155

11 4 8.47 165 2 4.63 0.11 ND

12 24 8.02 166 2 3.70 0.20 | ND

13 0 7.94 181 3 5:55 0.08 37

14 2 8.25 171 1 2.77 0.11 28
] 2164

15 4 8.28 165 2 ND 0.04 24

16 24 8.18 162 3 ND 0.18 23
L - N . '
17 0 776 158 2 | ND | ND | ND
| | A
| 18 2 | 7.97 139 2 . 1.85 ND ND
o 3012 o
' L9_ 4 7.82 130 2 ND 0.09 | ND
’720 24 7.28 135 3 2.77 0.04 | ND
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Table 30

Removal of Arsenic using SONO Arsenic Mitigation Filter
As III: As V (1:3)

T T ! -'“;T_‘*
Initial " .
As S};mplmg Conductivity | Turbidity Residual Fe SO,
;; * | Cone. "‘(‘l"'{rrv)a' PH | ™ (uSiem) (NTU) (Asb) (mg/) | (mg/)
" | @pb) - : HE
1 0 8.36 150 1 ND 0.017} 55
2 i 2 8.12 156 2 ND ND 62
3 4 7.88 140 2 ND ND 66
4 24 7.97 139 2 ND 0.13 59
5 . 0 7.58 176 2 0.92 ND 63
6 2 7.93 138 3 ND 0.09 62
il 595 ,
7 4 800 142 I ND | ND | 6l
8 24 8.28 137 1 0.92 0.13 58
9 0 7.91 130 1 1.85 0.13 60
10 1434 2 7.77 129 1 1.85 0.18 60
141 ‘ 4 8.10 131 2 3.70 ND 60
12 24 7.88 135 2 1.85 0.17 | 59
13 0 7.97 136 1 1.85 ND 60
14 ‘ 2 8.29 135 1 ND ND 59
1 2507
15 4 8.24 133 1 3.70 0.9 59
16 24 8.14 135 1 4.62 0.11 59
17 0 807 133 2 555 015 58
18 2 8.40 131 2 2.77 0.13 55
1 3254
19 4 8.19 132 1 6.47 ND 53
20 24 8.10 129 1 ND ND 59
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Table 31

Removal of Arsenic using SONO Arsenic Mitigation Filter
As III: As 'V (2:1)

mivilrlﬁiﬁtﬁi;l .Sam lin | | ‘ ‘Residualg
 As R he Conductivity ' Turbidity | . Fe | SO,
3 cone. | Mmerval | PH T ogimy L NTU) L AS | (me) | (mg)
No. by (Hr.) B | - (ppb) | (M g
~ | (ppb) | B Sl )
| ? !
L 0 7.40 130 | 1 | ND 012 3
2 2 |774] 128 | 2 | ND [ ND| ND
—=—{ i} | R
3 4 751 161 2 092 ND| 3l
4 24 747 140 2 263  008| ND
5 0 7.44 133 1 | 185 | ND | ND
6 = 2 750 0 131 2 | 185 1001 31
7 4 7.68 33 | 2 | ND ND| ND
8 24 7.59 130 1 185 | 02 | 32
9 0 7.69 129 2 | ND | ND | ND
10 2 7.39 129 2 . ND |001| ND
— 1285 o
1 4 7.62 126 2 0.925 | ND | ND
12 24 | 751 131 1 185 | 009 ]| 32
I | 0 7.48 135 2 ND | 008 | ND
14 2 7.69 133 1 185 | ND | ND
—— 2038
15 4 7.63 139 2 3.84 | 0.09 | 34
16 24 | 771 135 1 ND | 007 | ND
17 0 /775 1 1 | 118 | 02 | ND
18 2 761 130 1 10925 | 012 34
13200
19 4 7.70 132 2 ND | 008 | 34
20 24 | 774 133 1 ND | ND | 34
T |
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Table 32

Removal of Arsenic using SONO Arsenic Mitigation Filter
As III: As 'V (3:1)

Initial

i

Sampling - < Residual
| Sr. | Cﬁjc interval pH Co(ndsl;g:]‘)”ty T?;Jl,;,lgl)ty As (:;/l) (:1(;;!)
No. : (Hr.) " (ppb)
(ppb) |
1 "0 7.95 129 2 092 | 0.08 7
2 e o) 7.84 131 1 4.62 ND | 20
3 4 7.79 135 1 5.55 0.2 22
4 24 8.01 141 1 ND ND 14
5 0 | 820 132 2 0.925 | 0.12 4
6 2 | 787 137 7 462 | ND 4
489 |
7 4 1762 135 2 1.81 ND 5
8 24 798 | 139 1 | ND | 014 | 5
9 0 8.00 135 1 370 | 0.008 | 5
10 g 8.13 136 1 0.92 ND 5
1059
11 4 7.85 137.5 ] 263 | 0003 | 5
12 24 7.97 135 1 1.81 0.06 5
I3 0 8.03 136 1 57 0.12 4
14 9 8.45 131 2 1.81 ND 5
2100
15 L4 821 197 1 462 | 0.08 5
i6 24 8.15 1363 1 092 | 0.08 4
i7 ! 0 7.90 127.8 ) ND ND 5
18 2 812 1286 2 185 | 0.06 5
3019 — |
19 4 8.21 129.3 2 ND | 0011 | 4
20 24 8.17 131.4 2 0.92 ND 3
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4.3.5 Pureit Arsenic Cum Germ Removal Filter

The filter was installed as per the guidelines given in the instruction manual supplied
by the manufacturer. Six litres of water each with initial arsenite concentrations of
162 ppb, 633 ppb, 1036 ppb, and 2360 ppb, followed by 3485 ppb were passed
through the filter one by one and samples were collected from the filter outlet at
intervals ranging between 0 to 24 hrs for each concentration. Table 33 shows that the
values for residual arsenite obtained for various initial concentrations of arsenic
containing water used in the study were below the WHO guideline value for arsenic.
Iron and sulphate concentrations in filtered waters were found to be within the
permissible limits prescribed by the BIS. Similar studies were carried out using six

litres each of water contaminated with pentavalent arsenic with initial arsenate
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concentrations ranging from 135 ppb to 3016 ppb. The results the removal of arsenate

- obtained are given in Table 34. Hundred percent removal of arsenate was obtained as

b

is evident from Table 30. Iron concentrations in _the filtered waters were found to be

A

within the permissible limits stipulated by BIS.

A
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Table 33

Removal of Arsenite using
Pureit Arsenic Cum Germ Removal Filter

;22;11?) Si?lrtr:fr)ii:lg pH | Conductivity | Turbidity lﬁfss(iffi?' Fe | so,
Conc. (ppb) | (Hr) (nS/cm) (NTU) (pb) | MM | (mg/)
77 585 5 ND | 007 | 6
7.3 534 4 1.85 | ND | 76
7.1 520 6 | ND |009 | 77
8.0 366 2 ND | 0.08 | s8
78 | 310 | ND | 007 | 48
N
77 306 2 ND | 007 | s
7.9 181 2 ND | 0.14 | 44

7.8 172 1 1.8 032 | 38
7.8 192 1 ND 0.21 46

3.585 0.18 | 38

277 0.18 | 34

3
. 4
|24 78| s 2 ND | 0.11 | 34
0 3 1m0 | 2 | oem

0.92 0.09 | 39

8.6 167 3 0.92 0.03 | 38

8.4 161 2 5.56 0.22
\J 7
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Removal of Arsenate using

Table 34

Pureit Arsenic Cum Germ Removal Filter

S| A | e | g | Condueivty | Tunbiay | KGR so,
Conc. (ppb) |  (Hr) (ppb)
1 ' 0 6.3 178 4.6 ND 0.11 32
T 135 2 6.5 169 2.5 ND ND 31
3 24 6.9 170 32 ND 0.01 36
4 0 6.7 167 3.8 ND 0.01 38
5 535 2 6.8 176 4.8 ND ND 36
6 24 6.9 167 5.6 ND 0.01 35
7 0 6.5 166 3.6 ND 0.01 30
8 1013 2 6.7 166 4.3 ND 0.01 36
9 24 6.9 178 3.6 ND 0.2 35
10 0 6.8 161 6.0 ND 0.03 29
11 2057 2 6.9 172 3.9 ND 0.08 30
12 24 7.1 161 4.9 ND ND 28
13 0 7.2 165 5.5 ND 0.01 34
14 3016 2 70 157 5.4 ND 0.18 30
15 24 7.1 160 5.11 ND 0.08 27

7 2 A 73

Similar studies were carried out using arsenic contaminated water containing arsenic> both in
trivalent and pentavalent forms; As(Ill) : As(V) ratios as 1:1, 1:2, 1:3, 2:1 and 3:1
respectively for subsequent trial runs. The results are given in Tables 35 through 39. The
results clearly indicate that the concentrations of residual arsenic in whatever proportions it
may be were found to be well within the guideline value of 10 ppb given by the WHO for

arsenic. Concentrations of iron and sulphate were found to be within the desirable limits of

71
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Table 35

Removal of Arsenic using
Pureit Arsenic Cum Germ Removal Filter
As III: As V (1:1)

1"ir’.i’t};i“”s"TW;r *m{”m*“'ﬁv"'””I;'.'d 1? [
g | As i?]ltlz:‘:vl:lgi pH | Conductivity Turbidity% cs;sua } Fe SO,

No. (Cp(;)nbc) (Hr.) (nS/cm) (NTU) (opb) J(mg/l) (mg/l)
e ™ O —

1 106 0 | 84 169 2 18 | 018 | 42
q 2 76 161 | 2 T.,O-92‘0-1§ 37
3 i 24 | 8.1 165 2 46 | 0.09 | 38
L [ SURENEE S
4 494 L 0 80| 167 | 2 | ND |o011]| 34
5 | | 8 | 8 o
L5 ] . 2 : 7.8 | 165 1 L 1.8 02| 34
6 24 79 179 I | 37 019 29
7103 | 0 613 163 | 1 | ND 1011 | 34

[ |
'_ 8 2 6.7 164 2 ND | 0.19 | 32

9 24 7.0 159 2 092 | 023 | 31
10 | 2199 0 69 163 | 3 | 185 | 028 | 29
11 2 7.21 162 | 2 | 092 | 009 | 27

12 24 7.1 164 2 ND | 0.11 | 32
13| 3143 0 6.9 162 2 1.85 | 0.10 | 39

14 2 7.09 159 3 370 | 0.08 | 37

15 24 7.1 161 3 277 | 0.08 | 36
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Table 36

Removal of Arsenic using
Pureit Arsenic Cum Germ Removal Filter
As III: As V (1:2)

Tvaluation and Standardization of Domestic Arsenic Removal Units

] N o N
o HE e cpte e
L No. {ppb) Hr) : . (ppb) I
1 0 76 24 | 2 ND | 011 | 06
2 | 105 2 17 160 | 3 1.85 | 0.09 | ND
3 2% 75 128 2 | 185 009 | 14
4 0 79 11 ' > ND | 023 | ND
5. sz | 2 77 127 2 | ND 009 |ND
6 24 75 123 2 ND | 0.7 | ND
7 o | 78| 139 2 1.85 | 0.19 | ND
8§ | 1155 2 79| 122 | 2 ND | 022 | ND
9 2% 80 | 124 2| 0925 | 0.11 | ND
10 0 | 76| 128 2 | 185 023 | ND
11 | 2164 2 79| 127 > 277 | 010 | ND
12 24 [ 70 | 132 2 370 | 0.08 | ND
13 0 793 164 2 ND | ND | 14
14 | 3012 > 79 165 3 370 | 011 | 12 |
15 24 1 77 | 167 2 ND | 0.08 | ND
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