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GUIDE FOR HYDROGEN SELENIDE (H2Se) IN CYLINDERS, USED IN
PHOTOVOLTAIC APPLICATIONS

This Standard was technically approved by the Photovoltaic — Materials Global Technical Committee. This
edition was approved for publication by the global Audits and Reviews Subcommittee on August 31, 2016.
Available at www.semiviews.org and www.semi.org in October 2016; originally published October 2011.

1 Purpose

1.1 This Document provides a guide for hydrogen selenide (H,Se) that is used in the photovoltaic industry.

2 Scope

2.1 This Document refers to an ‘as supplied’ product; not point of use. Its quality is determined in a gaseous phase,
at a delivery point agreed between the supplier and user, regardless of the phase in which the material was delivered.

2.2 This Document is a Guide and complete analytical methods are not contained within. Some of the available
techniques for measuring impurities are shown in § 7.

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their
use. It is the responsibility of the users of the documents to establish appropriate safety and health practices, and
determine the applicability of regulatory or other limitations prior to use.

3 Referenced Standards and Documents
3.1 None.

4 Description

4.1 Hydrogen selenide is a colorless gas having a pungent odor. It is shipped as a liquefied gas under its own vapor
pressure. It is flammable.

5 Terminology

5.1 Abbreviations and Acronyms

5.1.1 CRDS — cavity ring down spectroscopy

5.1.2 DID — discharge ionization detector

5.1.3 FID — flame ionization detector

5.1.4 FTIR — Fourier transform infrared spectroscopy
5.1.5 GC — gas chromatograph

5.1.6 HID — helium ionization detector

5.1.7 PDID — pulsed discharge ionization detector
5.1.8 RGD — reduction gas detector

5.1.9 TCD — thermal conductivity detector

5.1.10 TDLAS — tunable diode laser absorption spectrometry

5.1.11 THC — total hydrocarbon analyzer
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6 Properties of Hydrogen Selenide

Table 1 Properties of Hydrogen Selenide

Metric Units US Units
Molecular Formula HaSe H»Se
CAS Number 7783-07-5 7783-07-5
Molecular Weight 80.97 80.97
Boiling Point at 101.3 kPa (1 atm) —41.7°C —43°F
Density of gas at —41.7°C (—43°F) 4.35 kg/m? 0.271 Ib/ft?
and 101.3 kPa (1 atm)
Specific gravity of gas at 0°C 2 2
and 101.3 kPa (1 atm) (air = 1)
Density of liquid at —41.7°C (—43°F) 2004 kg/m? 125.105 1b/ft3
7 Suggested Values for Hydrogen Selenide
Table 2 Suggested Values for Hydrogen Selenide
Grade™ 99.9839%
Impurities Available Techniques*! Maximum Acceptable Level (ppm-v)*
Hydrogen Sulfide (H2S) GC-PDID, GC-RGD, GC-TCD 50
Nitrogen (N2) GC-PDID, GC-HID, GC-TCD 5
Oxygen (02) GC-PDID, GC-HID, GC-TCD 5
THC (as Methane) GC-PDID, GC-HID, GC-TCD, GC-RGD 1
Water (H20) (v/v) FTIR, CRDS, TDLAS 100
TOTAL LISTED IMPURITIES 161

#1 Unless otherwise indicated the required detection limits are <10% of the maximum acceptable level. Analytical methods should be selected
accordingly.

#2 An analysis of significant figures has not been considered. The number of significant figures will be based on analytical accuracy and the
precision of the provided procedure.

#3 A numerical Grade is defined as the value achieved when the specified impurities are subtracted from 100%.

NOTICE: SEMI makes no warranties or representations as to the suitability of the Standards and Safety Guidelines
set forth herein for any particular application. The determination of the suitability of the Standard or Safety Guideline
is solely the responsibility of the user. Users are cautioned to refer to manufacturer’s instructions, product labels,
product data sheets, and other relevant literature, respecting any materials or equipment mentioned herein. Standards
and Safety Guidelines are subject to change without notice.

By publication of this Standard or Safety Guideline, SEMI takes no position respecting the validity of any patent rights
or copyrights asserted in connection with any items mentioned in this Standard or Safety Guideline. Users of this
Standard or Safety Guideline are expressly advised that determination of any such patent rights or copyrights and the
risk of infringement of such rights are entirely their own responsibility.
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