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BENCHMARK
COMPOUNDS BOROSILICATE SODALIME* Main Purpose (General)

Silica (SiO2) 81% 69-75% Basic Material
Sodium Oxide(Na2O)- Soda

4%
12-17%

To Lower temperature Transition /Melting Point and viscosity
Potassium Oxide (K2O) ~0.5%

Calcium Oxide (CaO) -Lime - 5 –12% Soda Stabilizer (solubility )

Boron Oxide (B2O3) 13% - To Lower Coefficient Expansion (CTE)

Magnesium Oxide (MgO) - ~ 6% To Increase elasticity

Aluminum Oxide (Al2O3) 2% ~ 4% To Increase forming capabilities (Cut, Bend, Blow)

Iron Oxide (Fe2O3) - ~.0.1% Other Compounds of Glass Impurities

(Ref. ISO3585:1998 ; IWAKI Glass Technical Data 2018 SDS No..S17-0005 May 2021 ; Sciencedirect.com ,. Soda lime Technical DS , Advanceoptics.com
and variouss source ) (* taken from some SDS depend on each manufacturer's standard)

Main Chemical Components

High Silica and Borate content make Glass Borosilicate superior in resilience to chemical and temperature. In
commercial, it’s applied for laboratory Glassware , Hot lenses/mirrors, Aquarium heaters, Cooking ware/bakeware,
aircraft exterior lenses, glasses/bottles of drinks with high alcohol content, etc.

BASIC ADVANTAGES

Low Coefficient expansion 33X10-7 o C (CTE 33), make borosilicate glass has own superior durability, however

more economical in industrial processes compared to another (the lower the CTE, the Higher Melting point 
temperature)
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INTERNAL EXPERIMENTS OF HEAT TEST

Heat Test Iwaki CTE33 Beaker product without liquid 

with burner up to 240 o C. Test Result: PASS

Thermal 
Shock Test

Thermal Shock Test of Iwaki CTE33 Beaker Glass with
 T > 190 o C transfer time 4 seconds. Test Result: PASS

( Ref. ISO 718:1990(E) :Thermal Shock Test Laboratory Glassware )

Safety Advice :

The endurance test above is experimental purpose . For uder safety concern, recommended :
1. Do Not heat at locally by open flame, for long time.
2. Do Not change temperature of the product blank with  T > 100 o C with short transfer time (t < 4 seconds )
3. Ensure glassware has no defects before the heating

4. Use PPE ( handglove, tongs for cup /barrel, Safety eye glasses ) when heat the glass

Overheat Test
By Open flame

ENDURANCE HOT TEST EXPERIMENT
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Iwaki Glass CTE33 is generally safe in wet sterilization or steaming by Autoclave at temperature ~ 134o C, 

Pressure of ~ 30 Psi (214 Kpa)

Safety Advice :

1. Follow Safety Procedure in Autoclave operations, for example :

• If it contain liquid, Max 2/3 of Capacity Full

• If with using stopper, apply with loosen

• Don’t close container tightly (need a gap)

• No glass defects: deep scratches, cracks, bubble/void or
blister pre Autoclave

2.Follow Operation Procedure and safety protocols

recommended by Autoclave machine maker (instructions /

guide book)

3. For Sterilization out of general setting recommendation, need
test in advance.

Table of reference condition the General Sterilization with
Pressure Steamer

BOROSILICATE GLASS THERMAL 
RESISTANCE PROPERTY IWAKI CTE33

STEAM STERILIZATION

Reference

APPLICATION OF AUTOCLAVE
(at Level of Microbial Lethality)

Temperature 
Exposure

Time 
(Minutes)

US Pharmacopoeia, 2015 121oC 15

9th, International Pharmacopoeia (WHO), 2019

121oC - 124oC 15

126 oC - 129oC 10

134oC - 138oC 5

ISO 17665-2 :2009

121oC 15

126oC 10

134oC 3

EN285 (Europian Standard), 2016
121oC 15

134oC 3

CDC,2008 (Update May 2019)
121oC 30

132oC 4

INTERNAL EXPERIMENTS OF HEAT TEST

IGI Testing is carried out on flat bottom Test tube, Beaker, 

Erlenmeyer and Soda lime Petri Dish products, With sample 

glass wall thickness (varies 1mm ~ 1.5 mm)
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0 o C 140 o C 180 o C 250 o C 500 o C 820 o C

Risk Change Physical (impact: Operation safety)

Risk of Volumetric Measurement (Impact: Change in Volume)

Transition & Change Viscosity 

(Impact : Deformation )

1260 o C 1500 o C

GENERAL DESCRIPTION OF IWAKI BOROSILICATE GLASS CTE 33 OPERATING TEMPERATURE RANGE

The general illustration of risk borosilicate in certain condition temperature .
( depending on thickness , shape and quality glass , and as long as there is no

Extreme Thermal Shock or Vapor pressure in the closed glass ) Glass Strain

"For users operating borosilicate glass products CTE-33 that require specific high temperature 

conditions, it is recommended to confirm the glass characteristics in advance, in order to evaluate 

potential safety and quality risks."

User Range Fabrication Range
Lower Risk

Moderate Risk

High Risk

Very High Risk

-190~-80 oC 121 o C

BOROSILICATE GLASS THERMAL 
RESISTANCE PROPERTY IWAKI CTE33

AutoclaveSafe ~134oC
DrySterilization Safe ~180oC 

MicrowaveSafe

Food Safe

IWAKICTE-33 :

"However, under extreme temperature changes (such as a high temperature difference or rapid heating/cooling), there is still a risk of glass damage.

To reduce this risk, it is recommended to keep the temperature difference (ΔT) below 100°C with longer transition time (Δt), preferably more than 5 

seconds."

IWAKI CTE33 PROPERTIES
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IWAKI CTE33 PROPERTIES

BOROSILICATE GLASS 
OPTICAL PROPERTY IWAKI CTE33 - CLEAR GLASS

Reading of the water meniscus on volumetric ware. (Ref.: ISO 4787: 2010)

Iwaki borosilicate CTE33 which has very low impurity which is impact to glass’s Clarity and
Good Transmission with low refractive index and dispersion.

Ref:
• www.Glass Properties. com , LD Pye, VD Frechette, NJ Kreidlv : "Borate 

Glasses"; Plenum Press, New York, 1977

• https://refractiveindex.info/

Spectrum Transmission Chart of IWAKI Glass for Visible Light (Wavelength 380-770nm 

and Infra Red >770nm , transmitted ratio light>90%

> 90%

With this clarity, it superior in visual or optical accuracy for fluid color,
Meniscus position, and useful for required content with certain light
radiation or wavelength .



14

BOROSILICATE GLASS OPTICAL PROPERTIES
IWAKI CTE33 - AMBER COAT

Amber coloring (coat) volumetric ware Glass Iwaki CTE-33 is 
intended for protect the product with sensitive to ultraviolet light .

The 3 Ranges of UV light (based on Wavelength) :
• UVA (315-400 nm)
• UVB (280-315 nm)
• UVC (100-280 nm)

Ref. World Health Organization (WHO), March 2016

Product amber coat IWAKI CTE-33 

Minimize transmission light (10%~ 15%)

in the wavelength range 290 to 400nm.

Good ForUVsensitiveproductsand

howeverstill maintainconvenience in

water level meniscusreading.

Transmission Light based on
Flasks AMBER COAT IWAKI CTE-33 (2022)

Wavelength (nm

(Ref. Certificate Iwaki Product Test Hall testing Big Ceramics (BBK), 2022)

Transmission Light based on
IWAKI CTE-33 AMBER COAT GLASS TUBE Product (2015)

10%

Wavelength (nm
Ref. AGC Iwaki Glass Test (2015)
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Radiance UV light (Not visible) 

(Wavelength <450 nm)

reflected
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UV light (Not Visible) 
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10%-15%

IWAKI CTE33 PROPERTIES



19

PRODUCT SAFETY

HAZARDUOUS SUBSTANCE FREE

Our customers concern about hazarduos Substance in Materials use.

Iwaki Borosilicate Glass CTE-33 comply criteria safe from Restriction of Hazardous Substances
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Traceability

Batch 
No.

Lot No.

Quality Assurance

Lot No :
030725 57  IS QC3.

Batch No :
14Z25



Batch  Certificate
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Note : Batch Certificate 
✓ Guarantee of volume in one batch no.
✓ ISO 3951
✓ Free of charge
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Calibration  Certificate
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Calibration  Certificate

Note :  Calibration Certificate
✓ ISO 4787
✓ Guarantee of volume in one product.
✓ Listed , volume and uncertainty value .

Certificate No.

5645-100-WC
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Volume
5645-100-WC
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Certificate of Assurance

Note :  Certificate of  Assurance

▪ Guarantee quality product .
Information related to : 
✓ Materials used
✓ Specification
✓ Traceability tool  of the measurement used¥

▪ Free of charge.
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Certificate of Origin

Note :  Certificate of  Origin

✓This certificate provides information about the 
product's manufacturer.

✓ Free of charge
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