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Figure 1: Electronic component manufacturing unit: main components in UPW and IWW recycling systems

Table 1: Ultrapure water for the electronics industry—example of 

General Statement
Semiconductor industries are in the need of ultrapure water 

rinsing “silicon wafers” after each elementary component and 
circuit installation operation.

elements produced and therefore the lowest are the detection 

 

appear as an increased in the manufactured product rejected 

 
 

 
in class performance.

121

2

3

4

5 6 7

11

8

9

10  1 Mains Water
 2 Ultrapure Water Production
 3 Recycling System
 4 Ultrapure Water Loop
 5 Ultrapure Water Loop
 6 Rinsing Water
 7 CMP
 8 FAB
 9 Wastewater Treatment
 10 Discharge
 11 Organic Industrial Wastewater
12 Pre-treated Recycled Water

Fig 1 Electronic Component Manufacturing Unit: Main Components in UPW and IWW Recycling Systems
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amounts of impurities.

For more information, refer to ASTM D5127 norm.
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Pretreatment

Fig 2 Ultrapure Water Line_Pre-Treatment

Raw Water 
Tank

Pre-Treated
Water Tank

MMF AC SFT

MMF=Mixed Media Filter AC=Activated Carbon Filter SFT=Softener

Reverse Osmosis 1

Concentrate

To RO 2

Figure 2: Ultrapure Water Line, Pretreatment

Make-Up Water Treatment 

reagents.

Possible Pretreatment 
Hach Equipment Concerned

• 

• Cationic conductivity 

• 

Fig 3 Ultrapure Water Line_Make-Up Treatment

Permeate 
Tank
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Vacuum
Degasifier

External
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Polishing
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Pre-Treated 
Water

S
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Possible Make-Up Water 
Hach Equipment Concerned

• UPW Conductivity

• Purecal

• 

• 

• 

• 

• 

• 
*Not provided by Hach.

Figure 3: Ultrapure Water Line, Make-up Water Treatment
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Polishing and Distribution Loop  

• 

• 

its silica content.

Possible Polishing and 
Distribution Loop Hach 
Equipment Concerned

• UPW Conductivity

• Purecal

• 

• Silica 

• 

• 

• 

• 

• 

• 
*Not provided by Hach.

Figure 4: Ultrapure Water Line, Polishing and Distribution Treatment

Fig 4 Ultrapure Water Line_Polishing & Distribution Treatment
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Fig 7 Wastewater Containing Hydrofluoric Acid
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Semiconductor Industry  
General Statement  

• 

• 

• 

• 

• 

3 Examples of Installation Fig 5 CMP Wastewater
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HCl
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M M
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ClarificationFigure 5:

Figure 6:

Figure 7:

Hach Equipment Concerned

• 

• Suspended Solids

• pH

• Fluoride 

• Aluminum

• Copper

• 

• 
Fig 6 CMP Wastewater Containing Cu2+

GAC Filter
H SO
NaOH

Cu2+ Exchangers

Eluates To Electrolysis

Buffer 
Tank
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Recycling of Process Water  

always accepted.

3. 

4. 

Figure 8: Recycling Water Matrix 



Fig 9 Rinsing Water With Isopropyl Alcohol Recycling Cycle 

Drains

Drains Drains

Rinsing Water
With 
Isopropyl 
Alcohol

To Recycling

Activated Carbon

Neutralization

Biofilters

Multi-Layer Filter

Buffer 
Tank

NaOH
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• 

• 

• 

Figure 9:

 

continuum in the customer process control journey.
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Free/Total  
Alkalinity

Free Alkalinity  
& Total Hardness

Total Alkalinity  
& Total Hardness

Free/Total 
Alkalinity &  

Total Hardness

Free/Total 
Alkalinity & 

Calcium/Total 
Hardness

Reference

Range  

Method

Interferences

suspended
solids or 

precipitates may 
coat the glass
electrode and 

cause a sluggish 
response.

 

Suspended or colloidal organic matter also may interfere with the end point.  

 
may coat the glass electrode and cause a sluggish response.

Sample Quality

Filters

Dilution*

Aluminum
Dissolved Al(III) Total Al Disolved Al(III) + Total Al

Type of Water
Reference
Range

Method Colorimetric measurement using Colorimetric measurement after digester  

Interferences

Sample Quality

Filters

Dilution
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Ammonium

Type of Water Wastewater
 

Wastewater
 

Wastewater
 

Wastewater
Reference

Range 4 4 4
4

4

4

4

4

Method

Colorimetric 
measurement at  

standard method  
3 

Colorimetric 
measurement at  

standard method  with standard method 
3 standard method  

3

electrode with  

conform with  
standard method  

3

Interferences

and urea. 

interfere.  

surfactants and tar.

and aromatic

chloramines and
sulphide.  

interfere.  

surfactants and tar.

suspended solids or 
precipitates may coat 

the glass electrode and 
cause a sluggish

response.  

Allow additional 

additions to let the 
electrode come to 

the electrodes 
occasionally.  

Alkaline compounds 
may interfere with  

the titration.

 

Sample Quality

Filters

Dilution
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Boron
Boron

Dissolved B(III)
Type of Water
Reference
Range
Method

Interferences

Sample Quality

Filters

Dilution
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Chloride

Type of Water Wastewater
 

Wastewater
 

Wastewater
 

Wastewater
Reference

Range

Method

Colorimetric measurement of 

conform with standard 
 

electrode with standard 
addition

Potentiometric titration 
3

conform with standard 

Interferences

waters will likely not interfere.

chloride concentrations.

hydrogen peroxide.

 
as silver phosphate. 

 

surfactants and tar

Ammonia and thiosulphate may interfere. 

may interfere. 

Ferricyanide causes high 

Chromate and dichromate 

reduced to chromic state or 
removed. 

Ferric iron interferes
if present in an amount 

amount of chloride. 

phosphate do not interfere. 

 
surfactants and tar.

Sample Quality

Filters

Dilution
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Chlorine Analyzers
Reference
Range

Method Standard Method   
3 electrodes amperometric system

Accuracy  

 
 

 

 

 

Interferences

positive interference.

 
 

will cause a positive interference. 

3.

 
 

halk deposits

 
 

chalk deposits

Sample Quality

Chromium

Dissolved Cr(VI) Total Cr Dissolved  Cr(VI) + Total Cr Total Cr + Dissolved 
(Cr(III)+Cr(VI))

Type of Water Wastewater Wastewater Wastewater Wastewater
Reference
Range

Method
 

 
 

 

Interferences   

Sample Quality

Filters

Dilution
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Conductivity / Resistivity

Copper

Ultrapure Water* Pure Water Ultrapure Water Conductivity 

Type of Water E-4
Reference**
Cell Constant

Range   

Method Analog Contacting Conductivity Sensor with a cell constant  

Analogical Contacting Conductivity 
Sensor with a cell constant 

 
 

Interferences  

 

Drinking/Surface Water Polluted Water
Type of Water
Reference
Cell Constant
Range
Method
Interferences

 

Copper
Dissolved Cu(II) Total Cu Total Cu + Dissolved Cu(II)

Type of Water Wastewater Wastewater
Reference
Range

Method

Colorimetric measurement at 

method conform with  

Colorimetric measurement at 

method conform with 
standard method  

 
 

Interferences  

Sample Quality

Filters

Dilution
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Dissolved Nitrogen
Reference

Range

Method

Accuracy

Purge Gas  or H  or Argon or He
Channels

 

Dissolved Hydrogen
Reference

Range

 

 

Method Electrochemistry
Accuracy
Channels

 

Dissolved Oxygen
Type of Water
Reference

Range

Method Electrochemistry  

Accuracy

Channels
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Fluoride
Fluoride

Type of Water
Reference
Range - - -

Method conform with standard methods  
 

 ion-selective electrode with standard addition

Interferences

Sample Quality

Filters

Dilution

Channels

Dissolved Ozone
Reference
Range
Method Electrochemistry
Accuracy
Channels
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Hardness

Total  
Hardness

Calcium 
Hardness

Total & 
Calcium 

Hardness

Total & 
Calcium & 

Magnesium 
Hardness

Total  
Hardness

Total  
Hardness

Calcium 
Hardness

Reference

Range
3 3 3

 

3

expressed as 
3

3 3 3

Method

Colorimetric 
measurement 

Colorimetric 
measurement 

hydroxynaph-

 

using color indicator calmagite  

Colorimetric 

color indicator
hydroxynaph-

 

Interferences

Some metal 
ions interfere  

fading or 
indistinct end 

stoichiometric 
consumption  

surfactants  
and tar.

 
 

 

 
at the pH of the test. 

Strontium and Barium give a positive interference 

indistinct end point in hard waters.

Suspended or colloidal organic matter  
also may interfere with the end point.

Sample Quality

Filters

Dilution*
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Iron
Iron

Dissolved 
Fe(II)

Total 
Dissolved 
(Fe(II) + 
Fe(III))

Dissolved 
Fe(II) 

+ Total 
Dissolved 
(Fe(II) + 
Fe(III))

Dissolved 
Fe(II) 

+ Total 
Dissolved 
(Fe(II)+F 
Fe(III)) + 

Dissolved 
Fe(III)

Total Fe
Total Fe + 
Dissolved 

Fe(II)

Total Fe + 
Total 

Dissolved 
(Fe(II) + 
Fe(III))

Total Fe + 
Total 

Dissolved 
(Fe(II) + 
Fe(III)) + 

Dissolved 
Fe(II)

Total Fe + 
Total 

Dissolved 
(Fe(II) + 
Fe(III)) + 

Dissolved 
Fe(II) + 

Dissolved  
Fe(III)

Tupe of Water
Reference

Range

Method Colorimetric measurement  Colorimetric measurement after digester  

Interferences

 

Sample Quality

Filters

Dilution
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Manganese
Manganese

Dissolved Mn(II) Total Mn Total Mn + Dissolved Mn(II)
Type of Water
Reference
Range

Method Colorimetric measurement using 

Interferences

Sample Quality

Filters

Dilution

 

Nickel
Dissolved Ni(II) Total Ni

Type of Water
Reference
Range

Method after hot-acid digestion

Interferences

 

 

 

 

Sample solutions containing complexing agents  
 

 

Sample Quality

Filters

Dilution
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Nitrate Nitrite Nitrate & Nitrite

Type of Water Wastewater Wastewater Wastewater
Reference

Range 3
3  

Method

Interferences

 

Sample Quality

Filters

Dilution

Channels

pH/ORP
Type of Water
Reference

Range  

Method

pH-

ORP-

take part in the reaction. A reference electrode provides an 
electrical reference point of measurement. 

pH-  
and reference electrode compares the potential of the 

electrical energy of the sample to the internal reference 

ORP- determination of the electron activity of a solution  
 

 
the redox potential of the system.

Interferences Stray current in Sample
Sample Quality
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Phosphates

Type of Water Wastewater Wastewater Wastewater Wastewater
Reference
Range 4 4 4-P 4-P

Method Colorimetric

Colorimetric  
measurement using

vanadate yellow method  

 
 

Interferences

Positive interference is caused 

sample is heated. 

 
surfactants and tar.

 
surfactants and tar.

Sample Quality

Filters

Dilution*

Channels
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Silica

Sodium

Silica
Type of Water
Reference
Range
Method Colorimetric

Interferences

Sample Quality   

Filters

Dilution*

Channels
 

Sodium
Type of Water
Reference
Range

Method  

Interferences

Silver ions (Ag

 
4

Sample Quality   

Filters

Dilution*
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Sulfate
Sulfate

Type of Water
Reference
Range 4 4

Method
  

Interferences
Suspended or colloidal organic matter  
also may interfere with the endpoint. 

 

Suspended or colloidal organic matter  
also may interfere with the end point. 

Sample Quality

Filters

Dilution

Channels

TOC
Type of Water
Reference
Range

Method
 after patented  

 
 after patented  

 
using Hydroxyl Radicals

Interferences
Sample Qulaity
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Zinc

Turbidity

Zinc
Dissolved Zn(II)

Type of Water
Reference
Range
Method

Interferences

 

Sample Quality

Filters

Dilution

 

Turbidity
Reference

Range

Method
 

 

Accuracy

Repeatability   whichever is greater.
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Your Partner for Water Analysis in the  
Electronics & Semiconductor Industry
Production with Total Purity
As a world leader in water analytics, Hach has fully-integrated monitoring solutions to address your water challenges 

We provide our expertise in:

• Process Water like wafer polishing, clean rinse, dicing, and back grinding

• Ultrapure Water

• Wastewater

• Water Recycling & Reuse

• Energy & Chemical Reduction

• Wide-range and high performance of sensitive TOC, silica analyzers, etc. for UPW and reclaim water and silica control

For More Information & Technical Support
North America: techhelp@hach.com

EU:  techsupport-eu@hach.com
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