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TECHENICAL MEMORANDUM REPORT

Removal of Hydrogen ¥luoride at Low Concentratioms in Air Streams by

Activated Charcoal and Sodium Fiunoride

Object

To determine the efficiency of the removal of lov concentrations (0.1 to
0.4 per cent by volums) hydrogen fluoride gas from air stresms by adsorp-
tion on charcoal end chemisorption on sodium fluoride and to correlate
the capacity and efficiency charsmcteristica of these aubstences.

Expertnentel '

A schematic diagram of the spparatus 1s ehomn in FPigure 1. Comosctions, w
fittings, and tubing in the spparatus were saran plastic. The valven

used vere Hoke No, 341, The absorptlon tower was fidricsted from o asrews
oap oylindrical lucite contairer, 1l inches lomg and .75 inches in
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dlometer. The gas flow path wes langthwige in an upward direction and the
tover bedsa wore held in place with porforated teflon disks,

.2~

A polythane bubblsr £1lled with nmineral oil gave an indicative means of HF
£low econtrol, Mineral oil was selectsd sg the bubbler liguid, booause of
its low reactivity and low hydrogen £luoride sodubility.

Runs vers made on sodium fluoride, activeted charconl avd a mixture of the
tho. The sodlum fluoride was Baker's C, P, powdoer aud she charcoal wes
Fisher's Code 5-685 activatefi charcoel of 6~1h mesh, Both the sodiwm
Tivoride and the fluoride-oharcoal composite vwore aixsd with lucite turaings
to prewent pecking and high pressure drcp. The hydrogen fluvoride used was
obtainsd from tho Harskav Cheiocal Compeny,

The appmmratus system alloved roubing ¢he gas etresm elther through the

tower or through an open line to the dilvnte sodivm hydroxids wash. Veriance
of pH in the dilute sodium hydroxide wach, a moasure of HF in the air strean,
vas meesured with s Model G Beclownn pH etor employing an 1170 calomel
elactrode and an 1190<K glags eleuvirode,

The gas mizture was pagesd divectly tnto the dilute golium hydroxide vash
and thoe time rocorded for a pH drop from 11 to 10 in two liters of solution.
Arter roplacing the wash with fresh solution, the gee strotm was rervuted
through ths tower and ths time recorded egpin for pH drop from 1l to 10,

Average tlmes vere taken vith blanks being mede both before and after each
absoxption rum,.

The concentrated sodium hydroxife wash was attached directly %o tbhe tower
line during hydrogen fluoride passage betwesn measurements.

An eatimation of the weight of hydrogen fluoride in the towar vas mede at
each measurement of per cemt removel, from the product of the BF flow
{calonlated from the p change in the open lins determinations), the time

eolapsed ainoe the previcus absorxption run, and the fracticu of HF bsing
reswved by the tower sampls, ®

After e Linal measurements were teken, the contents of the tower were
checked for BF content by acidily measurements and an sverege vas made

between the pH apd scidity values to destermine the grems of HF precent in
the tower,

Dita for the mums ave cootalned in Tebles 1, I, ond ITT, The densitles
of the tower bede are listed in Tebla IV,

Results ang Discuseien |

Gon mask cannister spesifications atate that charcoal should adaord 1,79
nolon of BF/m) of s0lid (1.e. 0,09 grams HF/grem of charcoal)., The effictency
of tha charcoal sdsoxber decreased rapidly ab & tower load of 0,08 to 0,12
gren 1/ aren adsorbont (Figuve 8), '

Repults weie not reprodudidle hetween Gifferent bedn for the powiered
sodium £luordde dus to the chaumelin, mm jthe supported @olld, and
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the removal of EF from the air otream varied from 96 to 78 per cent at 0.0

- grams BF/gram NaF. One bed vas carried through the emtire ruage of the

sodium fluoride sbsorber to determine the shape of the curve ard total
capacity as shown in Figure 2. The capacity of the sodium fiucride for

removing HF at low concentrations from air streems is 0.4 - 0.5 grows
BY /gram NaF, ®

®
Sodiuwn fluoride has been used in pellet form ﬁ pilot plent operation for
the removal of BY from fluorine gas atram.( The piiot nlanv efficlency
was near 100% until the HF/Ne¥ veight ratio squaled 0,12. This bigher
efficlency resulted from pllot plant use of o weight ratio (NaF i Tower/
HP in air stream), six times larger than used in our laborstory stuiics.

At the higher EF percentagos used in the pilot plant (i per ceat by volums),
the sodium fluoride formed semi-fluld polyacid polymers bolow 100°C; a
Phencmene not obtained at low BF percenteges in the lshoratory,

Conclusions

Activated charcoal (Fiener's Code 5-683, (-1 mesh) Seposited in a 6 inch
thick bed removed 96,5 per cent e the HF from en air stream containing
0.2 to 0.4 mole per cent ¥ and flowing as 29,7 ft/min. and & wvolumo
velocity of 51.5 volumes/min., The efficiency diminished as tho amount

of HF edsorbed incressed with rapld decrense in efficiency ocouring velwsas
the tower loadinge of 0.08 and 0.)2 grems HF/grsm edsorbsnt. At 0.15

grem HF/gram of adsorbent the removal efficisncy vas 50 per cent.

S8odium fluoride povwder supported on lucite turnings sxhibited a greater
capacity than charcoal; at 50 per cent efficiency, the sodium Tluoride
hed adsorbed approximately 0.3 grams BF/gram of sodiwe fluoride. The

mazimm removal efficiency of this rmm was only 85 por cent. Air flow

rates of 25,7 ft/min., volume velocity of 61.2 volumes/min. and dF mols
percentsage in air of 0.2 to 0.4 wore employed.

A mixture of sodium £luoride and activated charcoal on luctta turaings
bed a slightly higher efficlency (97.7 per ceat) then the charcoal alome,
but the total ocapacity of the mixture was not significently greater than
that of the contained quantity of sodiwm fluoride alome, At 47.7 per cent
efficiency sodium fluoride contained 0,342 grams BF /gram NeF, woile at
47.2 per cemt efficiency the mixture of oharcosl end sodium €lucride cone
tained 0,354 grams HF/grem of conteined WeF.

(1) Froning, Richerds, Stricklin, snd Twrmbull, Industrial and Engineering
Chemistry, 39, 275-6 (1947). ‘
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