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3.12 HF PRODUCTION
3.12.1 General

Manufacturing processes for fluorine, hydrogen fluoride, and
derivative chemicals differ in two important respects from all other
processes discussed in this report. First, the fluorine involved is a
portion of both raw material and product. This creates an economic
incentive to minimize fluoride losses. Second, the quantity and concen-
tration of toxic fluorides constitutes a potential hazard which requires

treatment to preclude adverse legal and regulatory action.

3.12.2  Industry Description

Figure 3-56 presents a flow schematic(4276’4242’4223’425]) and

mass balance for the production of HF at the rate of 25 tons per day (50%
anhydrous HF, 25% each of 50% and 80% HF).

3.12.3 Production Trends

The historical growth of HF production has been 7.8% annually for
the period 1959 to 1969.(4296) HF consumption for aluminum fluoride and
synthetic cryolite production (used in manufacture of aluminum) plus the
growing fluorocarbon market will tend to keep HF demand high. Expected
growth rates between 5% and 7% are seen during the next few years.(4296)
1f these rates are extrapolated to the year 2000, HF production (as
anhydrous HF) will increase from 337,000 tons in 1970 to between 1,430,000
and 2,565,000 tons.

3.12.4 Fluoride Emission Control Techniques

Hydrofluoric acid plant stack gas control systems are normally
integral with the manufacturing process. Collection and transport systems
are in-line extensions of the production system to the fluoride effluent
control system. The spent charge from the kiln must be treated properly to

prevent evolution of residual HF, but collection systems are not typically
used for control of spent charge emissions.

Figure 3-57 presents a typical control installation using water
scrubbing for a 25 ton per day plant. Either wet or caustic scrubbers
are added as a final plant stage to act as a final HF removal step.
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PROCESS STREAMS -LBS/HR

Material ma«nbﬁnzzsvm%m
1 2 3 4 5(B) 6 7 8 9" 10
HF 510 (1) | 510 (1) 26 (9)(®) | 1010(c)
w.:..h 34 AQVAS
(€) (D) (c)
CaF, 4100(s) 20(s) 40(s)
Total Fluorides 4100 20 40 510 510 60 1010
Total as F 2000 10 20 480 480 50 960
CaCo ao{A)
3 (A)
$i0, 40 20
A)
s 2l
H,S0, (96%) 5400
Caso, 7100
co, 16(g)
50
2 (A)
H,0 4 130 510 400 | 3(g)
Fuel 7x10%8TU
Approx. Total 4200 5400 | 20 - 7100 640 1000 400 | 80 1010
Stream

*Gaseous effluent stream

(A) Impurities in the fluorspar feed.
(B) The calcium sulfate residue stream may liberate fluorides.

(C) References 4242, 4259

(D) Reference 4261

Soluble fluoride evolution factor =

52 1b F/ton HF

Fiqure 3-56.

Hydrofluoric Acid Production -

Literature search revealed no data.
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BASIS - 25 TONS/DAY HF PRODUCTION

(ASSUMES 1/2 ANHYDROUS HF, 1/4 50% HF AND 1/4 80% HF PRODUCED)

PROCESS STREAMS - LB/HR

Stream Number
Materials 9 n 12*
HF 26(q) 24( 2{g) (Est.)
siF, 34(g) 31¢ 3(g) (Est.)
Total Fluorides 60 55 5
Total as F 50 46 4
co, 16(g) 16(q)
o0 3(g) 2.5 (an)M) 0.5(q)
Approx. Total (A)
Stream 80 60 20

*Gaseous Effluent Stream

(A) Plus scrubbing water.

(B) Assumes 100% usage of scrubbers on all facilities.

Source
Scrubber
Assumed Fugiti

O,

Total Emissio;\

ve

Soluble Fluoride Emission
Factor - 1b F/ton HF

4.1
0.0

4.1

Overall soluble fluoride emission = 4.1 1b F/ton HF(B)

Figure 3-57.

HF Production - Controlled Process Model
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3.12.5 Fluoride Emissions

Soluble fluoride emissions will increase from 700 tons (as F ) in
1970 to about 5330 tons in 2000 at current abatement levels. If 99%
control devices are employed, the fluoride emission will drop to 680 tons
in the year 2000. These data are summarized.in Table 3-104.

3.12.6  Economic Analysis

Table 3-105 presents the estimated economics of HF production at
three plant capacities (5, 25, and 80 tons per day). Returns on invest-
ment for the three plants prior to the use of fluoride controls are

'0.5%, 32.5% and 58. 14, respectively.

3.12.7 Impact of Control

Table 3-106 indicates the estimated costs of fluoride pollution
control for a 25 ton per day plant. Impact on ROI is estimated as aAROI
of about -0.5% for the 25 ton per day plant size.

Table 3-104. Soluble Fluoride Emissions from HF Production

1970 2000

HF Production '
(106 tons/year) 0.34 2.60

Soluble Fluoride
Evolution Factor 52 52
(1b F/ton HF)

Soluble Fluoride

Emission Factor 4.1 4.1
with Current Practice

(1b F/Ton HF)

Soluble Fluoride

Emission Factor with - 0.52
99% Control

(1b F/ton HF)

Soluble Fluroide '
Evolution 8.84 67.6
(103 tons F/year)

Soluble Fluoride
Emission with 0.70 5.33
Current Practice
(10 ton F/year)

Soluble Fluoride

Emission with -- 0.68
99% Control

(103 ton F/year)
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