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EZ-Brine®on-line calcium (Ca?") and magnesium (Mg?") in Ultra-Purified brine
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AppllTek deIivers an analyzer system guaranteeing analysis results

B y ' @ Field Proven Best Available Te@hnology
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Analysis Result =

Analyzer
+ Application

+ Preconditioning

WHY on-line EZ- Brlne® ?
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AppliTek delivers an analyzer system guaranteeing anaIyS|s results

temperature control
sample + analyzer

@ Field Proven Best Available Technology
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Why on-line EZ-Brine® ?
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[ol 1 EZ-Brine®on-line calcium (Ca?") and magnesium (Mg?") in Ultra-Purified brine

typical EZ-Brine® range: 0 - 20 ppb Ca*+ & Mg*+ (detection limit < 1 ppb)
1 ppb = 1 part per billion
1 ppb equals finding approx. one coin in the Andes mountains

+20 ppb of Catt & Mg** in brine can already damage your membrane chlorine production

.p"‘;—\- W~

/,000,000,000 mm /7,000,000 meter 7,000 km
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on-line Ca?* & Mg2*+ control has a Direct
Financial impact.

membrane damage by Ca?* & Mg2* is non-
returnable 2 high costs !

=>» Electrical Power Cost Increase

= Membrane Replacement Cost
(typical life-time > 5 years)

= Shut down Cost (production loss)

= Labor Cost

Why EZ-Brine® ?
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Analysis Colorimetric method

< injection of brine sample in EZ-Brine® analyzer
< addition of Sodium hydroxide (NaOH) buffer > Alkaline
< addition of color reagent (HNB) > red complex
< Initial absorbance value is measured at (A) 610 nm
< addition of EDTA > RED complex is destroyed - blue
< Final Absorbance value is measured at (L) 610 nm
S calculation of result: Lambert Beer’s Law
ABS =€ .b.C
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€ = molar absorptivity (I . cm-1. mol-1)

b = path length (cm)

C = concentration (mol/liter)
measuring range: O-20-50- 100 ppb Catt & Mg++
detection limit: better than 0.6 ppb

analysis frequency: 1 analysis / 8 minutes

How EZ-Brine® ?
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Unique Colorimetric Design:
special highly sensitive photometer driven by a unique algorithm

/‘

How EZ-Brine® ?
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[01 1 EZ-Brine®on-line calcium (Ca?*") and magnesium (Mg?") in_Ultra-Purified brine
Purified BRINEC_—> Time Stream | ABSO (mAu) ABS1 ABS2 ABS21 Result room temperature
[E— (mAu) (mAu) (mAu) (ppb Ca** & Mg*) (°C)
07:05:44 0 -27.47 849.59 854.37 45.77 14.75 23.3
07:00:54 0 -27.30 852.14 856.96 45.94 14.87 23.2
06:56:03 0 -27.11 856.94 861.41 45.81 14.78 23.3
06:51:13 0 -27.81 858.92 862.72 45.19 14.33 23.3
06:46:22 0 -27.48 863.60 867.05 45.05 14.23 23.3
- Average (ppb Ca*™ & Mg**) Stdev (ppb Ca*™ & Mg**)
Results EZ-Brine® "y "
Purified BRINEC——>  Time Stream | ABSO (mAu) ABS1 ABS2 ABS21 Result room temperature
spiked with 20ppb (mAu) (mAu) (mAu) (ppb Ca** & Mg™) (°C)
of Calcium (Ca**) 06:41:32 0 -26.76 846.94 880.02 75.32 36.02 23.1
06:36:42 0 -27.01 849.95 883.41 75.85 36.41 23.3
06:31:51 0 -27.21 852.03 886.06 76.55 36.91 23.8
06:27:01 0 -26.33 855.56 888.59 75.68 36.28 22.8
06:22:10 0 -26.17 860.56 893.14 75.43 36.11 22.6
Average (ppb Ca** & Mg**) Stdev (ppb Ca** & Mg**) Accuracy (ppb Ca* & Mg*)
o 36.35 0.35 1.75
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on-line hydrogen ( Hy ) in hot-wet chlorine ( Cl; ) by Multi-Wavelength Infra

w(RLD chlorine council

Global Safety Team
Newsletter

March 2011/ Number 17
2/ world ine.

worldchlorine. or

News about the Global Safety Team (page 2
Hydrogen-chlorine low explosibility limits (page 4
Learning from incidents (pags 4

Useful Links (page 7

A7 - 10
il 5
100, A B

100
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H; [vol.-%]

Explosion diagram of the ternary mixture Ha/Cl2/O2

\

references a study on hydrogen-chlorine low
explosibility limits “, performed by the laboratory
of the safety engineering department of BASF in
Ludwigshafen, Germany.

The conclusion of the study: maximum allowable
value of 3 £ 0.2 % H, in Cl, at 50°C

Lesson learned after Explosion in drying section of
a membrane electrolysis unit: the absolute
necessity to have a fast detection of hydrogen
concentration increase at the outlet of the cells
plus an additional monitoring system of the
possible membrane damages

(voltage / current, quality of products ...)

Why on-line H, in hot-wet Chlorine ?
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n°1 Cardinal Rule of safe
production of chlorine by WCC

Remain in safe concentration range for hydrogen in chlorine

Cardinal Rules

2014 Global Safety Team- Safety Workshop i

Explosion risk if hydrogen concentration in chlorine
Vic McMurray

between about 4 and 93 % (precise values vary in function

Dow Chemical :
of pressure, temperature, presence of other constituents ...

@ — + |n addition to preventative actions, monitoring via on-line
analysers is mandatory:

— Some hydrogen is produced in the cells, but quantity can

ﬁ@ /‘a/@g '/ increase (bad brine quality) and there can be some mixing with

chlorine (damaged membrane or diaphragm ...)

— concentration of hydrogen increases also when chlorine is
liquefied ...

Why on-line H, in
hot-wet Chlorine ?

* Hydrogen is also produced anywhere there is steel corrosion
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on-line hydrogen ( H> ) in hot-wet chlorine ( Cl2 ) by Multi-Wavelength Infra
Misconceptions ! Why on-line H, in hot-wet Chlorine ?
2 hydrogen is a light gas =) No Risk ([

S hydrogen is not an hydrocarbon == No Risk bl

‘aﬁ

May 6, 1937 Lakehurst, New Jersey USA
Hindenburg disaster

SAFETY Plant Safety @
Critical Equipment 0 ShoKn
FIRST ,

Explosion risk
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Low voltage A High Current = High Energy

High Electrical Current > NO electrical Ex Proof Technology possible

Fast on-line analysis of hydrogen (H,) i
nse (T9O 15 seGORGES) in hot-wet chlorine (Cl,) gas to keep the |
Its during start-upieelIRROOINELS matrix within the flammability limits.
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on-line hydrogen ( H> ) in hot-wet chlorine ( Cl2 ) by Multi-Wavelength Infra

=ZFAST =C

hydrogen is not waiting to ignite until you are ready with
analysis !!!
Every second counts !!!

Response time of < 35 seconds T
Do not install an analyzer systems that needs minutes to show results

T2 = time needed to detect 90% of Full Scale range when you switch from 0 to 100% at sample point
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on-line hydrogen ( Hy ) in hot-wet chlorine ( Cl; ) by Multi-Wavelength Infra

by Gas-Chromatograph by by
(GC) Thermal Conductivity (TC) Mult| Wavelength INFRA

'@

(MW =)

1
' i °
M P

uv Ilght

H, + Cl, :> 2 HCl

differential measurement

UV light
NN\
H,+Cl, ——> 2HCcCI

H, and Cl, forms HCI by UV

o
ﬁnze;?;co)zzgﬂgn_ HClis measured by MW-IR el
by UV % HCI stoechiometrically equal to H,

¢ Discontinuous measurement ¢ Not Selective measurement for H, & Selective measurement for H,

¢ Long analysis time (several min.!) ¢ Calibration_Matrix - dependable & Calibration Matrix - independable

¢ Can only be used for Quality Control ¢ Does not react first 6 — 12 min. after © Fast Response (T90 < 20 seconds)

% Cannot be used for Process Control Plant Start-up & Shows Good results @ Plant

¢ Cannot be used for SAFETY ¢ Cannot be used for SAFETY during Start-up

¢ Complex Technology Plant Start-up © Best Available Technology

¢ High Maintenance & Field Proven — High Up-time

¢ Low Up-time
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NO SMOKING

NO OPEN
FLAME

Air Dilution &

——-(-0.196508 > ——

J

PR LS W oo e

A\ 6:11:03 PM _ 6:33:33 PM
0% H», in Cl» Name Description Value Level Status AutPlot Min Plot Max Units
H Air Feed to CI2 Header Good Good 0.00 100.00 %
Total KA Good Good 0.000 400.000 KA
. - H2 in Wet CI2 Good Good 0 0.4 %
FI e | d - H2 in Wet CI2 (Backup) Good Good 0 0.4 %

Wet Hydrogen GC 0 0.4 %

ReSU ItS - Cellroom H2 Good Good 0.000 0.400 Pct.
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0 on-line hydrogen ( Hz) |n hot wet chlonne ( C|2 ) by MuIt| Wavelength Infra
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on-line hydrqgen ( H2) in hot-wet chlorine ( Cl> ) by Multi-Wavelength Infra

1 x-multi: stream on- I|ne A

1'%"single_stream on-Ilne

HX:/zer System for hydrogen‘in

Belgium
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on-line hydrogen ( H2) in hot wet chlorlne ( Cl2) by Multi-Wavelength Infra

_—Field Example

AnaShell® multi compartment protective cabinet
3 X on-line Analyzer system for hydrogen in hot-wet chlorine
( Multi Wavelength IR )
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AnaShell® multi compartment protective cabinet
3ix on-line Analyzer system forhydrogen in hot-wet-chlorine
( Multi Wavelength IR ")
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K- The Netherlands
pé&’AnaShell® mu|1:| -compartment protective cabinets
1-on-line Analyzer-system for hydrogen in hot wet chlorine
by multi-Wavelength IR )

1xon- -line Analyzer system for oxygen in-hot wet chlorine
(by-alternating pressure - paramagnetic analyzer)
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