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Figure: Enumeration of bacterial count from five sampling sites for a year long duration. The data collected biweekly and
averaged for every month (A, B, C). Variation of bacterial count in different seasons (D, E, F).
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Table: Physicochemical characterisation of tap water

Parameters Permissible limit (BIS/USEPA) GOA
Temperature (°C) NA 28.5 - 30.3
Dissolved Oxygen (mg/L as O,) NA 7.2 -7.58
pH 6.5-8.5 7-7.6

BOD (mg/L as O,) 5 mg/L BDL

Nitrate (mg/L as NO5-N) 45 0.14 - 0.98
Nitrite (ug/L as NO,™-N) 3 BDL
Turbidity (NTU) 1-5 1.45-3.02
Total alkalinity (mg/L as CaCO,) 200 15.5-24.5
Chloride (mg/L as CI) 250 4.62 - 5.46
Free Chlorine (mg/L as Cl,) 0.2 0-0.01
COD (mg/L as O,) 10 mg/L 4-55
Ammonia (mg/L as NH;-N) 1.5 0.04 - 0.175
Hardness (mg/L as CaCO,) 200 17 - 36.5
Calcium (mg/L as Ca?*) 75 3.2-94
Magnesium (mg/L as Mg?*) 30 3.5-4.9
Sulfate (mg/L as SO,%) 200 247 -3
Total Dissolved Solids (mg/L) 500 25.5 - 59.25
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Point of Use (POU) water treatment
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Health Effects Mercury Exposure How mercury gets into the environment:

Coal power plants Blood pressure Silver dental
SHORT - TERM EFFECT LONG - TERM EFFECT , measuring devices fillings

@
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gold mining
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* Phase ban of mercury based product
Minamata Convention

* International agreement , 128 countries
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UVC LED device as alternative to mercury lamp

Warm up time needed Instant on and off

Phase ban (Minamata RoHS (Restriction of Hazardous
Convention) Substance)

q Heat generation No abrupt heating issue
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I ‘Radiant UV energy

Figure: (A) Mercury lamp, and UVC LED device for water treatment. (B) Wall plug efficiency of mercury lamp vs

UVC LED. -
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Initial load Flow rate for Initial load Flow rate for

Month (CFU/100 mL) total Month (CFU/100 mL) total
inactivation inactivation
THC TC FC (LPH) THC TC FC (LPH)
Jan 982 452 450 Jul 95 1 0
962 427 327 30 67 0 0 49
182 47 50 2 0 0
el 120 30 42 30 Aug 1 0 0 49
Mar 307 153 105 Se 2 2 0
365 149 08 30 P 1 0 0 49
305 153 52 0 1 0
abx 227 121 50 30 Oct 0 1 0 e
263 146 08 18 12 7
May 225 138 90 37 Nov 14 9 7 49
| 273 174 52 Dec 972 252 189
un 221 125 47 37 912 227 156 30
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Bacteria Bacteria Bacteria
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30 LPH; UV Dose = 10 mJ/cm?
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Scale up
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Cost and Energy Economics

V LED wall mount (30

Cost (INR)| Quantity

UVC LED array with quartz 1563 4 6252
(per piece)
Stainless steel reactor SS 316 3500 1 3500
Electrical connections, piping, 2000 1 2000
connectors

Prefilters and cage

Total Price

1500 1 1500
~13252

P

Electrical Energy (EE3) _ N
F x Log —
(0)

The electrical energy 1s determined to
be 1.397 kWh/m?

Operational Cost = EE; (kWh /m?) X
Electricity cost per kWh

The electricity cost for treating 1 m? of
bacterially contaminated real drinking
water with initial load of 10° CFU/100
mL was estimated to ¥ 9.03 (€ 0.09 or
$0.10)
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