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Jlechnical Data Sheet

Anhydrous
Hydrogen Fluoride

CAS Number 7064-39-3 UN Number: 1052

PRODUCT SPECIFICATION

Parameter Limit Test Method
Assay as Hyvdrogen Fluonde (weight o) G0 05 H5 . 3-17:Dntterence
Nonvolatile Acidity (NVA) as HaSOy (ppm ) 100 H5-7: Titrate residue to

Phenolphthalemn Endpomt

Sulfur Dioxade (ppm ) 50 Ha-11: lodimetry

Water (ppm) 200 H5.3-18: Conductivity of
Laboratory Sample

Arsenic (ppm) 25 H5-14: Colorimetry-

Supplemented for AsFg

Notes: (1) Anhydrous Hydrogen Fluonide may contain minor amounts of impurities other
than those specihied. Customers should discuss particular concerns with their
Industry Manager.
(2) Analvtical methods are conducted using latest revision.

Available on http://www.HFacid.com



Measure ppmilimpurities On-line in HE

Benefits
* Reduce - Grab Sampling, Exposure
* Improve - Turnaround, Precision, Process Control

Challenges
« Materials Compatibility
» Unusual properties of HF
e Could not reproduce in laboratory
 Lab Instrument in plant environment

Enablers
 Quality people at Plant, Vendors, Engineering, Lab



Expenmental Conditions

Sampling
* Anhydrous HF
* Heat Tracing at 105°F
» Manifold with By-Pass and N, Purge
Dynamic and Stop flow capabilities
« Safety Shut-off at several points

Instrumentation
* IRGAS 100 Demo unit
« 20 cm direct pass detection cell

Independent heating control
* IRGAS software
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Severe Hydregen Bending

50 - Broad Features in spectrum from H- Bonding
obscured regions of interest
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IRGAS Demo Instrument with Manifold




Leak Testing the On-Line HE Analyzer




Demo Instrument, Heat Traced and Insulated
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Apparent Vielecular Weilght off HE'vs. P, T
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Strategies, fier Reducing| Saturation: Pressure

1. Reduce Total Pressure of Sample
Condensation / Heat of Expansion
Decrease Sensitivity

2. Dilute with Inert Gas

Same as above
Not Robust for Manufacturing Process

3. Increase Temperature
Simple
Maintain Sensitivity
Material Compatibility



IHydrogen Bonding Reduced by Dilution

Absorbance

Hydrogen bonding features decreased as

] process stream was diluted with Nitrogen.
2.0

: Intensity of H-bonding features decreased

faster than sample features!
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Z00m Inon Dilution
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Absorbance

Eliminate Hydregen Bends by Heating

0.08

Sample heated to 390°F in stopped flow experiment
é /
: ﬂ

004;Mmekﬂwhm — T_lmE”MfoMWMWMWMJMA/
| T =3 min W
1hxhﬂwmmmxv\wjhwjflji%::j:t::::jk:::::::j

i

“ ~ T =12 min

2000 1000
Wavenumbers (cm-1)



ldeall ETIR Spectrum of HE Gas

15 |
_: HF Rotational Structure
9 Expected Locations for Impurities
c 10 W
S - = ==
O LW
g I
< NN,
- ' i : i imo : >5T| :
0.5 HCI HO |~ 2|
] ! | i BN R L
] J i : ! Ewoi i % |
|l A I L
E | | i e
] e | e SRR
0.0 W MR e e e i
4000 3000 2000 1000
Wavenumbers (cm1)




Dilution vs Heating

HF heated in stop flow experiment

0.05

HF diluted with N, in flowing system
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Compare Lan and ETIR Results for SO,

FTIR SO, (ppm)
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Lessons Learned for Trace Analysis in HE

Safety Safety Safety
» Shut-offs, check valves, PPE
» Alarms for Low-flow & High pressure
« Materials Compatibility

Sampling
e Heat >> Dilution for Reducing H-bonding
e Materials Compatibility
e Manifold improved flexibility

Instrumentation
* IRGAS system is robust
« >20 cm pathlength detection cell
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