[HS Laboratory

Reverse Osmosis product water Profile (ROP) Tests

Scope:
"“- _ Physical & Sensory Parameters:
X el ||

pH, Electrical Conductivity (EC) and
Total Solids — Direct at 104 £1°C.
[ Chemical Parameters:

.« Alkalinity; Hardness,
# Calcium (Ca), Magnesium (Mg);

s=ag Nitrate (NOs3), Fluoride, Boron;

Setls | Chloride, Sulfate,
“’ ~ Iron, Manganese & Sodium.
. | Bacteriological Parameters:
.= Detection of Total coliforms & E. coli in 100 ml by MF;
7 Or Enzyme Substrate Auto-analysis (ESA).
P Acrobic Microbial Count, using plate count agar & 24h incubation at 37°C.

Total parameters: 6 + 12 +3 =21

Rationale:

Reverse Osmosis (RO) technology is used extensively to produce water for various
purposes. RO purifiers are high pressure semipermeable membrane systems. Basic schema of
a RO system consists of pre- and

Basic schema Activated ] dth
of a RO plant: g%rfta?; Sediment post-treatmént units around t e.
{optionel) Prefilter core RO unit. Pretreated water is
Feed i i i
Pump < e fed into RO unit under high
J pressure. Water that permeates
through the RO membrane comes

—/ —/ - out as the product water, and the

: remaining concentrated water

High Product & ) W
Activated  Pressure comes out as the reject water. The
RO Carbon Switch Water .

M Postfilter simplest pre-treatment would

brane [;I include a sediment filter to catch
suspended solids and an activated

Storage carbon unit to adsorb volatile

Tank : :
Rezlt?ivgtor ) for compounds. Depep(‘hng on quality
PVF\?dtUCt of feed water, additional pre-
ater

treatment units, such as antiscalant

dosing systems, ultrafiltration
RO Reject Water units, would be included. Some
(Concentrate) feed waters The RO phase may
include additional units for
multiple passes, depending on feed water quality and/or special product water requirement.
Post-treatment activated carbon units are provided to maximise adsorption of volatile organic
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compounds. Additional post-treatment units may be provided for permeate disinfection,
conditioning, and corrosion control, depending on product water requirements.

High pressure coupled with small pore size (<0.001 micron) and electrical
polarization enables RO systems to remove various dissolved solids, with up to 99.8%
rejection rates. However, actual rejection rates vary depending on feed water quality, organic-
inorganic composition of dissolved solids, RO system performance etc. RO membranes are
vulnerable to scaling, colloidal- and bio-fouling, which affect performance and quality of
product water. Even though RO product water is devoid of nutrients, gram-negative bacteria
can multiply relatively fast, particular if there is stagnation in post-treatment lines (USFDA,
2014).

Many industries that require ultra-refined water in manufacturing need RO product
water. Pure water is essential for pharmaceutical manufacturing. All pharmacopeias require
pharma manufacturers to begin with drinking water and purify it further to standards
depending on the use, such as purified water or water for injection. RO water is used as bulk
water for injection (BWFI) and for the preparation of parenteral solutions. RO product is used
as type-3 water in laboratories for cleaning of glass wares, in water baths, autoclaves, and as
feed water for type-1 or type-2 deionized water.

Almost all bottled and bulk water producers in Hyderabad use RO technology.
Growth of RO plants in Hyderabad appears driven by two broad streams of demand, namely;
(a) consumer demand for safe and conveniently packaged drinking water, and (b) growing
industrial demand for drinking-water in bulk. About 60% of RO plants in Hyderabad are
primarily organized to supply bulk water to pharmaceutical and beverage industries.
Industries often find it convenient to outsource drinking water for various reasons, such as
scarcity of on-site ground water and cost-effectiveness of outsourcing. On the other hand,
many hospitals, educational institutions, clubs, hotels and restaurants have in-house RO
plants to meet their needs.

Perspective of RO water quality is linked to intended use. For example; upward
adjustment of product TDS or adding back of minerals may be relevant for drinking water
(Kozisek, 2005). But minerals in RO product water may interfere with components in
finished beverages, thereby affecting stability of finished products. Bulk purified water
(BPW) should meet relevant pharmacopoeial specifications for chemical and microbial purity
(WHO, 2012). While potable water including potable RO water is the basic requirement for
food processing, subtle differences in mineral content of water may be of relevance for
specific needs. For example, in case of bakeries, too soft (hardness < 50 mg/L) can limit
fermentation creating sticky and loose dough and too hard (> 200 mg/L) water can
excessively speed up fermentation causing gluten to be tough (Boada, 2020).

In ROP, we have packaged a good number of physical, chemical and bacteriological,
parameters to enable producers and consumers of RO water to test fitness of RO product
water for their respective purposes. All physical and sensory parameters are included, except
for taste, which can be assessed by the consumer. Chemical parameters include several
monovalent (chloride, fluoride, sodium) and divalent (calcium, magnesium) ions to help
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assess rejection performance of RO systems. Detection of Total coliforms and E. coli is
essential to rule out faecal contamination and determining whether a health risk exists.
Aerobic microbial count (AMC) gives an indication of the post-treatment disinfection process
and is an important parameter to assess quality of bulk purified water for various uses. RO
water producers use this test along with RO Feedwater analysis to calculate RO-rejection
rates.

Components of a RO plant in Hyderabad.
Pressure Sand & Activated Carbon Fllter (Comblned)

Antiscalant Dosing Sys.  Micron ati'agie Filter High Pressure Pump

Sample - Collection, Storage & Transportation:

Follow methods of sampling specified in IS 17614 Part 1:2021 for chemical tests and
in IS 1622: 1981 for bacteriological tests. Use a 1L clean and dry clear or amber colour glass
or polypropylene bottle (CBWS / ABWS) for chemical lab sample, and a 250 ml clean sterile
bottle (CSBF/SBTD) for bacteriological sample. In case of RO-plant point, collect from the
RO product water delivery pipe from which water containers are filled. If you are collecting
from acceptance point, collect from bulk water tank delivery pipe or pour from a randomly
selected water can. If you care collecting from an in-house RO plant connected to usage
points, collect from a tap closer to the point-of-use.

Information About Source, Context, Intended Use & Concerns:
Provide as much detail as you can about the supplier, batch number, bottling date,
date of opening of bottle, etc. Mention about intended use of the water, the reason why you
are ordering the test, as well as doubts and concerns, if any. These information help in
interpretation of test results. Occasionally, the IHS Laboratory may contact you for
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clarifications and additional information about the source and its environment, to help
interpretation of test results.

Test Method & Duration:

Tests are conducted as per appropriate Indian Standard and/or American Public
Health Association (APHA) Standard Methods. Test methods in brief for parameters included
in this package can be seen at https://www.ihs.org.in/lab/chemlab.html (physical & chemical)
and https://www.ihs.org.in/lab/biolab.html (microbial). Depending on duration of
bacteriological analysis, and gathering of additional information for interpretation of results;
report will be available in 3 to 5 days.

To pick up sample collection bottle and/or schedule collection of samples:
Email: ihslab@ihs.org.in; WhatsApp: +919848011251; Call: 23211013/4

Water Quality Testing
@ IHS Laboratory

For various water quality test packages: https://www.ihs.org.in/lab/wqt.html &
To download complete water quality test catalogue in tabular form, click:
https://www.ihs.org.in/lab/wqt/pdf/IHSLabWaterQuality TestsCatalogue.pdf
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