Pure Water for

Laboratory

Panida Yodkeeree




Why Water Quality Matters

Many impurities can be present in water, which
may interfere with testing and lead to inaccurate results

Examples: Effects on chemical reactions, cell culture,
analytical techniques
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Water Purity Classes

Laboratory water is classified based on
purity levels: Type |, Ii, I

Each type serves different purposes S
depending on purity requirements




Water Purity Classes

Type Il Water: Pure Water /7Y




Type | Water: Ultrapure Water

Highest Purity: o

ResisTivity Total Organic Carbon
Having the highest level (TOC)
of purity + 218.2 megohms-
Extremely low levels of cm (MQ-cm) at - Less than 5 parts per
lons, organics, 25°C, indicating billion (ppb), signifying
particulates, bacteriq, very low ionic Il e
and pyrogens. . 9

content contamination

Bacteria and
Particulate Content

Virtually free of bacteria and particulates,
making it suitable for highly sensitive
experiments



Production Methods of Type | Water

&

S’rep 1 Step 2 S’rep 3 S+ep 4

A 4
A 4

Reverse Osmosis (RO): Deionization (DI): Ultrafiltration : UV Oxidation:
Initial purification step to Use ion exchange Removes Ultraviolet (UV) treatment
remove most dissolved resins to remove particulates and at 185 nm and 254. nm to

solids, organic molecules, cations and anions pyrogens degrade and oxidize

Low conductivity organic contaminants

iéig Step 5

Final Filtration:
A 0.2-micron filter or finer is used to remove any remaining
particulates and bacteria



S’rep 1 : Reverse Osmosis
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Step 2 : DI (Deionized water)
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Applications

* Type | water is essential for applications requiring the
utmost purity

+ High-Performance Liquid Chromatography (HPLC)

+ Gas Chromatography-Mass Spectrometry (GC-MS)

+ Inductively Coupled Plasma Mass Spectrometry (ICP-MS)
+ Molecular Biology (e.g., PCR, DNA sequencing) Cell Culture




Type |l Water: Pure Water

intermediate Pum.Y RBSiS‘HVH'y Total Organic Carbon
* Suitable for Resistivity of 1-10 (TOC)
many general Ma-cm at 25°C
|Clb0rC|tory , Sufficient for routine Below 50 ppb

- - analytical procedures
applications

Bacteria and « Contains more bacteria and particulates
Particulate Content than Type | water



Production Methods of Type Il Water
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Step 1 Step 2 Step 3

UV Treatment:

Reverse OS.mOSiS (RO): Deionization (Dl): Reduces organic
Removes dissolved salts Removes most contaminants and
and organic molecules cations and anions controls microbial

content
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o Applications

* Type Il water is used in applications that require pure
water but do not demand the extreme purity of Type |
water, such as:

< Buffer Preparation

< pPH Solution Preparation

< General Chemistry Reactions

< Microbiological Media Preparation
< Clinical Analyzer Feed Water

N\




Type Il Water: General Laboratory Water

Basic Purity

the lowest purity
among the three
types and is
intended for non-
critical laboratory
tasks

Bacteria and

Particulate Content -

Resis’rivi’ry Total Organic Carbon

(TOC)
Typically has a resistivity of
0.05-1 MQ-cm at 25°C,
reflecting higher levels of
ionic and particulate
contaminants compared to
Types | and II.

Higher TOC levels are
acceptable, making this
water type suitable for
less sensitive
applications

Higher bacterial and particulate content is
permissible



Production Methods of Type Il Water

£

Step 1

Filtration:
Removes large
particulates and some
microbial content

o

Step 2

Reverse Osmosis
(RO): single-pass
treatment reduces
contaminants

Step 3

Carbon Filtration:
Removes chlorine
and organic
compounds



A Applications

* Type lll water is generally used for laboratory tasks that
do not require high purity, such as:

1 <+ Glassware Washing ——
T 11 < Autoclave Feed Water EE
1| <+ Heating Baths B
[ ] < Rinsing and General Cleaning

< Non-critical Reagent Preparation




Quality Standards and Requlations
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Monitoring and Testing Water Quality




Summary of Water Types and Their Uses

Pure water for
Laborafory

Type | —

Type ll ——

Type Il —

Ultrapure for highly sensitive
experiments

HPLC,GC-MS,|ICP-MS,PCR,
Cell culture

Pure water for general
laboratory use

Reagent Preparation and

Clinical Analyzer

General lab water for non-critical
applications
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Instructions for use

In order to use this template, you must credit Slidesgo in your final presentation.

You are allowed to:

- Modify this template.
- Use it for both personal and commercial projects.

You are not allowed to:

- Sublicense, sell or rent any of Slidesgo Content (or a modified version of Slidesgo Content).
- Distribute Slidesgo Content unless it has been expressly authorized by Slidesgo.

- Include Slidesgo Content in an online or offline database or file.

- Offer Slidesgo templates (or modified versions of Slidesgo templates) for download.

- Acquire the copyright of Slidesgo Content.

For more information about editing slides, please read our FAQs or visit our blog:
https://slidesgo.com/fags and https://slidesgo.com/slidesgo-school



http://bit.ly/2PfT4lq
http://bit.ly/33VAFh3
http://bit.ly/30B07Gq

Instructions for use (premium users)

As a Premium user, you can use this template without attributing Slidesgo or keeping the "Thanks" slide.

You are allowed to:

Modify this template.

Use it for both personal and commercial purposes.

Hide or delete the “Thanks” slide and the mention to Slidesgo in the credits.

Share this template in an editable format with people who are not part of your team.

You are not allowed to:

e  Sublicense, sell or rent this Slidesgo Template (or a modified version of this Slidesgo Template).

e Distribute this Slidesgo Template (or a modified version of this Slidesgo Template) or include it in a database or in
any other product or service that offers downloadable images, icons or presentations that may be subject to
distribution or resale.

e  Use any of the elements that are part of this Slidesgo Template in an isolated and separated way from this
Template.

e  Reqgister any of the elements that are part of this template as a trademark or logo, or register it as a work in an
intellectual property registry or similar.

For more information about editing slides, please read our FAQs or visit our blog:
https://slidesgo.com/fags and https://slidesgo.com/slidesgo-school



http://bit.ly/2PfT4lq
http://bit.ly/33VAFh3
http://bit.ly/30B07Gq

Infographics

You can add and edit some infographics to your presentation to present your data in a visual way.

e Choose your favourite infographic and insert it in your presentation using Ctrl C
+ CtrlVorCmd C + Cmd V in Mac.

® Select one of the parts and ungroup it by right-clicking and choosing
“Ungroup”.

® Change the color by clicking on the paint bucket.

® Then resize the element by clicking and dragging one of the square-shaped
points of its bounding box (the cursor should look like a double-headed arrow).
Remember to hold Shift while dragging to keep the proportions.

® Group the elements again by selecting them, right-clicking and choosing
“Group”.

e Repeat the steps above with the other parts and when you’re done editing, copy
the end result and paste it into your presentation.

® Remember to choose the “Keep source formatting” option so that it keeps the 2
design. For more info, please visit our blog.
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https://bit.ly/2ZjL1pd
http://bit.ly/30B07Gq

