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Norflurane
R F
></F
;
CHZFCF3 102.03

(1,1,1,2-Tetrafluoroethane) CAS RN®: 811-97-2.

DEFINITION

Norflurane contains NLT 99.8% of 1,1,1,2-Tetrafluoroethane (CH,FCF,).

This monograph applies to Norflurane synthesized via the synthetic route based on the hydrofluorination of trichloroethylene. This monograph
may not be applicable to other synthetic routes, e.g., the route starting from perchloroethylene.

Norflurane is also known as 1,1,1,2-Tetrafluoroethane or HFA-134a.

IDENTIFICATION

* A. Seectroscoric IpenTiFication Tests (197), Infrared Spectroscopy: Use a 10-cm gas cell. The IR absorption spectrum of the sample exhibits

maxima only at the same wavelengths as those of the Norflurane Identification Standard.!

* B. Gas CHromaToGRAPHY: The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained
in the test for Organic Impurities.

IMPURITIES

 Limit ofF HigH BoiLing MATTER
Sample: 100 mL of norflurane
Analysis: Evaporate the Sample in a Goetz tube. When 85 mL has evaporated, ensure that the capillary tube is cooled to 0° by placing it in an
ice/water mixture. Maintain the capillary at this temperature for a further 30 min. Note the volume of the residue to the nearest 0.01 mL.
Acceptance criteria: The residual liquid is NMT 0.07 mL.

* Limit oF NonvoLATILE RESIDUE
Sample: 500 g of norflurane
Analysis: Evaporate the Sample in a tared dish on a water bath, and dry at 100°-105° for 1 h.
Acceptance criteria: 0.0005 % (5 ppm)

Change to read:
* OrGANIC IMPURITIES
Sample solution: Norflurane

Standard solution mixturel: Would include approximately 10 ppm of HFC-125, 1000 ppm of HFC-134, 20 ppm of HFC-152a, 10 ppm of HCC-
40, and 10 ppm of HCFC-133a in HFA-134a
Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: GC
Detector: Flame ionization
Column: 0.25-mm x 120-m ID, 1.4-ym film thickness, G53
Temperatures

Injection port: 80°
Detector: 200°
Column: See Table 1.

Table 1

Linear velocity: 20-24 cm/sec at the GC oven initial temperature (-10°)
Carrier gas: Helium
Injection type: Direct. A vaporized sample is added directly to the column via a gas sample valve.

Injection volume: 50 pL DOC u ments
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ample: Norflurane
Suitability requirements
Resolution: >1.5 between HFC-134 and HFC-152a
Analysis
Samples: Sample solution and Standard solution mixture
Calculation
Irnpl‘lrityppm = (ASampIe/AStandard) x Cstandard x (1 /F)
Where:
ASampIe = peak area of degradation product in the Sample solution
Agnderg = MeaN impurity peak area of the Standard solution mixture
Conaarg = CONCenNtration of impurity standard in the Standard solution mixture, ppm
F = relative response factor (see Table 2)
% Impurity = (Impurityppm/1,000,000) x 100%
% Purity = 100% - £% Impurities
Acceptance criteria
Purity: NLT 99.8%
Individual impurities: See Table 2.
Table 2
a luti Relative Relative Acceptance
Peak Elution Order, Retention Response Criteria,
(ERR 1-Dec-2023) Impurity Time Factor (ppm)
1 HFC-125 HFC-125 1 x HFC-125 5
2 HFC-143a/HFO-1123 0.87 x HFC-134 0.728 x HFC-152a 5
3 PFC-c318 0.89 x HFC-134 0.693 x HCC-40 5
4 HFC-245cb/HF0O-1234yf 0.92 x HFC-134 0.671 x HFC-152a 5
5 HFC-134 HFC-134 1 x HFC-134 1000
6 HFC-152a HFC-152a 1 x HFC-152a 20
HFOs-
7 1132/1234ze(e)/1243zf 0.76 x HCC-40 0.727 x HFC-152a 5
8 HFO-1336mzz 0.77 x HCC-40 0.707 x HFC-152a 5
9 HCFC-22/CFC-217ba 0.78 x HCC-40 0.586 x HFC-125 5
10 HFC-263fb 0.85 x HCC-40 1.234 x HCC-40 5
11 HCFC-124/124a 0.94 x HCC-40 1.488 x HFC-125 Documents
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Apeak Eluti q Relative Relative Acceptance
eak Elution Order, Retention Response Criteria,
(ERR 1-Dec-2023) Impurity Time Factor (ppm)

12 HCFO-1131a 0.98 x HCC-40 1.149 x HCC-40 5
13 HCC-40 HCC-40 1 x HCC-40 5
14 HCFO-1122 0.85 x HCFC-133a 1.019 x HCC-40 5
15 HCFO-1122a-c 0.86 x HCFC-133a 1.019 x HCC-40 5
16 HCFC-31 0.88 x HCFC-133a 1.234 x HFC-125 5
17 CFC-114/114a 0.89 x HCFC-133a 0.974 x HFC-125 5
18 HCFC-133a HCFC-133a 1xHCFC-133a 5
19 HCFO-1131 0.98 x HCC-40 1.124 x HCC-40 5
Total unsaturates +
245ch + HFC 143a (sum _ _
lines
2,4,7,8,12,14,15,19) 5
Any unspecified
impurity Limit 5
Total unspecified _
impurities 1 x HFC-125 Limit 50

* Limit oF NITROGEN AND OXYGEN

Sample solution: Headspace above norflurane liquid

Standard solution mixtureZ: 1.0% (v/v) nitrogen and 0.5% (v/v) oxygen in helium
Chromatographic system

(See Chromatography (621), System Suitability.)

Mode: GC

Detector: Thermal conductivity

Column: Glass or stainless steel, 4-mm x 2-m, with support S13

Temperatures
Injection port: 50°
Detector: 100°
Column: 80°
Carrier gas velocity: 40 mL/min
Carrier gas: Helium
Injection type: Direct. The cylinder containing the headspace gas is connected to the sample loop. A vacuum is applied to the other end of
the loop to encourage the gas to flow through.
Injection volume: 250 pL
System suitability
Sample: Sample solution
Suitability requirements
Resolution: >1.5 between nitrogen and oxygen

Analysis
Samples: Sample solution and Standard solution mixture
Calculation:
% Impurity = (ASample/AStandard)/CStandard
Where:
ASamp,e = peak area of nitrogen or oxygen in the Sample solution
Agundarg = Mean peak area of nitrogen or oxygen in the Standard solution mixture DOC u ments
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