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studies were made with ob1eot described below‘

t;;l.v To make eleer the influenoe of water vepor ‘on: the corrosion or oast
'irog by HC1 gss, and .to: find ‘the necessary drying limit to prevent cox~ o
rosion. ;uf i :

. To £ind suitable materials for an HCl gas‘eompressor end s li uid f. i
: Ecl vessel by teeting the oorrosionvlossesfof some~kinds of metals undsr )
S bhose. conditions. e B

‘3. To find. a suitable material for the reaotion vessel in the diohlor-
ethane’ formation, v S . L

Results obtained: ‘were as follows~ ,
l,‘w‘Influence of water vapor content on corrosive properties of HC1 gas.

“*5"”t - Itis” quite difficult o dry the HCI- gas sufficiently” to pre-"
’ vent the corrosion of a gas compressor made with cast irbn. ?

b, . The gas ‘dried through sulphuric ecid towers ‘18 not’ sufriciently
dry to prevent the corrosion of cast iron.

" C. Connecting an aluminum chloride tower: hag a considerable drying ’
' effect but is not completely- satisfactory. ‘ .

d. Connecting metal towers such as iron or zinc in the drying train
-~ shows-a-large effeot-but-is-still- not ‘sufficient to-keep the com= -~
- pressor in operation. e .

e. ' It is not satisfactory to use cast iron as the compressor
materiel,

24 Materials for HCl gas compressor and liquid HC1 vessel.
a. A steel bomb is suitable for the liquid HCl veasel.

“byer “Bilver based alloys;’ sueh’ &8 AB-Sn, ng-Se, are suita ie-for the -
valve materials of the liquid HC1 bomb. )

e, No entirely satisfactory material was found for the Hcl gas com-"
pressor, but silver, nickel, copper and 18-8-2 chrome-nickel-molyb-"
. .denum steel showed better results than cest iron.
3. lMaterial for dichlor-ethane reaction vessel. .
a.  Lead is the most suitable material for. the reaction veseel.
b.  The purer the lead the better the results obtained.
¢. Silver-lined iron is the best for the lid of reaction vessel

which has no contact with' catalytic solution but which does contect
the reaction gases. - .
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—-reaction.

llquidWH01 Tanufacture TeROROS BN industrial scale.' §0% would d@crease the
“neccessity: of synthetio HQl 1nstallations even when HCl gas is needed 1n the

-»»On thie account, me tried rormerly in this 1nstitute to onerate an HCl gas
;comvreseor ‘but: becsuse- of ‘the sticking of: valvee it was 1nevitably stopned :

‘ gwittin a few hours. The nnterials of: the oomnressor used in the former experi—

Jiymen were:- s e - ~ -

Lubricant tereas et ee s ee e ieidren e liquid paraffin o

The.KC1 gas wes nade by the synthetic nrooess and dried through two sulphuric
acid towers filled with Raschig: rinps, ond a tower filled with zinec granules.
The zine tower was a: d laced by an anhydrous aluminum ch,

By the authory o .

For this reuort the. influence ofthe yater vapor. 1n HCl gas on.the .corrosion .
of cast iron was tested to see whethe®-cast iron is useful as the compressor
muterial. Corrosion tests of metals in HCL gas were made to find a suitable
meturial for the HCl gas com.ressor, Studies were also made on the liquid HC1
yegsel. : . ! . : S

In the dichlor ethane formation, using such corrosive reagents as ferric
chlorldse and water as the oatalyst h)dropen chloride, alcohol and dichlor-
“sthane as the reaoting” agents, and chlorlne”as the reactivator of “the catalyst,”
the reaction proceeds at 130°C. It is difficult to 7ind materials for the
renction vessel resistant to corrosion-under such severe conditions, Even
using such metals as Ta, Pt, W and other special-alloys considered to be re-
sistive to Cl-compounds it is questlonsble whether they are sufficiently
rasistant under these severe conditions, These metals also have disadvantages
whicl condemn their practical use; i.e., some are too expensive, others ocannot
‘be worked .easily,  Non-metals such as stoneware are too fragile. Rubber lined
iron vessels have no resistance under these conditions. , U

Tor these reasons, homogensous lead linings have been in use up to this time
for the vesgels, but their resistanoe is not satisfactory,

‘For this report, some kinds of metals and alloys which are considered to have
comparatively good resistance to hydrogen chloride were tested as to whether

they are suiteble as materials for the reaotion vessel in the diochlor-ethane

rormation. The influenoe-or minor oconstituents in lead were also tested.

These studies were started in hay, l9h4 and were in progress when the war
ended. . .

1Tl nm‘nmn DESCRIPTION
' A, Corrosion of hetals by Wet HCL Gas - Statically,

&
A

1. Desoription of apparatus.

The. corrosion vessel. shown 1n Flg. 1(n)7 containa in the hottom 35 .
.- or 40% hydrochloric acid, and above 1t test pleces were placed in
“contact with the acid Vapor. The humidities’of the hvdrochloric
-:acidmvapors—ape—ehewn—in—Table I(B)?. oo

\
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S TeleX(B)7 o
|Acid | “Temp. | Partisl V.P. (mm Hg) | Hunidity
(B (o - R o AT I s
e e HEL e

|40 200 ] R,000 399 70,50
39| 88 )55 0,56

T Y s S Cey v e

L B 362 U 1500 ke

30 6.70 - 130 4.9

2. Test procedure.

a. . The influence of surface .condition on the. corrosion of...
cast iron was tested. : :

“bs - The-influence of time on-the corrosion of cast iron ﬁap-“
tested. . . o

- ¢. The corrosion resistance of some kinds of metals and alloys
were compared. Constituents of metals and alloys used in the
tests are as shown belows . )

2 Table II(BNT.
COMPOSITION.OF IRON AND STEEL USED IN CORROSION TEST

—T.C. s o 8 P
Cast iron 3.90 2412 1.68 1009 - 0435
Steel 0.20 “ 0005 0.56 0.0‘& . 000[&

Table III(B)7
_COMPOSITION OF METALS .AND. ALLOYS USED IN. comiosmu TEST.

S11ver ssecececerecirricccoearsesss ohemical pure silver
COppel‘ .o-oo-ooococr’uo.ooooooooooooo. eleotrolytio oopper
NICKOL cevecvvversoesvssenansnsesaes 0Lootrolytic nickel
Ag-Cuél; 400000000000 00000000000 00000000000 Ag 95; Cu 5
Ag-cu 2 cesevsessvese seeensae [ XEXX) A 72; Cu 28

AB"Bb seecee ecoes . Ag 9 .8; Sb 3.2
Ag-sﬂ sesve K coe eees A 89; Sn 1033 '
Brasa sses .......'..Cu 10-00; Zn 36-1&
Bronze ... .o eeees Cu 85.7; Sn 10.3; Zn 4.0

Cu=Ni cevvevecesrocscsccrccoscsncnssensense CU 75; Ni 25
Cbnﬂtantan [ EE RN ENE N RN NNEN NN C\l 58.5; Ni 1;0; Fa l; mo.s
18-8. gteol “css0ntsssrseressssnentogs Cr 16.33; N 7.52 ’
18-8-2Mo0 steel evecessssracscosnsese BT 18; Ni 8;— Mo 203
13 Cr stesl evecsecsvsesesssssssssesses O 11-95; C 0.05

The dimengioné of -the test pleces are as follows:

Metals other than silver and ailver'based alloya: 20x50nm
Silver and its alloys: 1x20x50mm . o
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.—%3;_ jﬁgﬁéfimeﬁtal‘results:fw

»a.?v Disouagion.i ‘
"'It'is;clear from Table. IV

The ‘experimental: res

)

on the surface condition,

Observing the corrosion of cast iron,
chloride is formed on the surface as t
1ts.hygrosoopic‘nature it -absoros the
surface of the test piece is covered w
solution, This markedly decreases the
as with time., Discussion of the oorros
. wet static HC1l gas are ineluded in Enolosure: (B)k4, -

B SN

. BNCLOSURS (87,

ulta are-m

test -
pieces

HCL  acid

Figure 1(B)7
CORROSION VESSEL, STATIC TYPE

Table IV(B_)7

DIFFERENCES DUE T0 THE SURFACE CONDITION OF TEST.PIECE. ..
oz {test  plese cast iron, liquid phase 35%HC1, room temp, 259C)

(B)7:that corrosion 18 largely -dependent -
Corrosion is great when the surfage is

uneven and decreases with the‘surface~smootpness; S N

it was observed that ‘iron

he.oorrosion‘proceeds;‘and by -

humidity in HC1l gas so that the

ith a'saturated iron chloride

corrosion of the test piece

ion of metals

and alloys in

: S . ‘ Coirosion loss .
Surface conditions Time ] Average
. (min) | mg/dm? | mg/duldey | (mg/dm2day)

Polished 210 102 699

. o 99 679 689
Wiped off the corrosion 210 67 459

product of test pilece 59 405 432
Wiped off the corrosion ' \ '

product of test piece 210 65 - L6

once more . .- 57 390: 418
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o ENCIAS‘(IRE (3)7

5 'I'able V(B)? e

‘ IFFERENCE DUE TO. ‘THE, TIME. OF EXTPOSURE -
(test pieoe cast, Aron, liquid phase ‘35%HCL, 'room temp. z5°c)

B St IR O . Corrosion logs™ .~
+Burface oondit'idn | mme | s S : Averagg
oo s s Himdn,) | mg/dm? mg/,dmf?day. day)
Polished . 60 | 38 019 | v

Wiped off the corrosion | -60 29 - 696 '
|product of test piece 2 1596 | 6u6
‘|Wiped off the corrosion | 1 _ C
‘Iproduct of tuest, piece 900 148 - 237 ’ :

once more - 135 1 216 T 227

o - Table: V’I(BY? ey

‘ CORROSION OF LETALS AND ALLOYS IN HYDROCHLORIC ACID VAPOR
cone. of ““Torrosion loss
. HC1 in Temp.{ Time Surface
Test plece [liquid . (°C‘Y (br} | Condition mg/du? mg/dm dey
) -phase (%) )
Silver L5 5 |15x24 " polished 3B e 22
Ag-Cu(1) L las-29 | 24 O g - 28 - 28
)35 ) RNPIEE I g* ; -3 | e 31
[ K=
Ag-Cu(2) 40 o7 -2 - 23
35 83 70 70
O =
Ag-sb ] g - b5 |- b
35 8= - 3 - 3
- on
Ag-Sn |40 A 26 26
'35 sl A @ - 78 - 1.8
PO
.| Copper 40 . U I e B =51 |~ 5).
T 38 o B 847 87 |
oz
Steel". 40 48 S - 194 97
35 28 19 - 97
- []
Oast Iron | 40 - BB 780 390
: ] 35 o 367 184
O -
18-8 Steel | 40 48 9 ° 548 274
S 2 A 2R3 433 433
: : Hg
18-8-2}0 40 - 48 84 259 130
Steel 35 2l ) 356 356
. — ap - -
Bronze 35 20-25 | I8 : 5 3080 . 1540
Nickel T 35 R g 148 7
ud .
Cu-Ni . 35 §,§ 4630 . 2315
Constantan | 35 ' 24 Ee 2340 2340
13 Cr Steel | 35 - | ’ " 583 583

(-’ moans inorease in welght after corrosion)

\
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.. B, Corrosion of iietals by Dry and.Wet HC1 Gas = Dynamically, - . .- — -.

1. Description of apparatus. -

. v

.'Sulphurfc T

— 5 )
" H.S0¢  HaS04 AlCL, n test, H.s0¢
: : granules Piece
i . ~ Figure 4(8)7 ) .
 CORROSION TEST, DWWAYIC -~ . e

sulphuric acid used was 85%.

Three sulphuric acid towers were used to dry the gas. The first. end
the third tower contained 200cc and the second tower contained 300cc
of acid. The 1lst and the 3rd towers were filled with Rashig's rings,
and the 2nd tower was an Ichinose washing bottle by which the ve-

. locity of the gas was controlled. .The depth of liquid in each tower

HCl gas was generated by Le Blanc's method anqA}he concentration of

oL ) -.;;"2-:—-- N .
The aluminum chloride tower was filled with anhydrous aluminum
chloride, and the layer of drying agent was about 10cm., The zine .
- tower contained about 35g of zinc granules and-its thickness was -
about 5cm. The tests were made at room temperature and the velocity
of HC1 flow was about 200 co/min. : . ,

2. Test procedure. ‘

Tests are made under 3 cdnditions. 3

- 8o Varying\the drying method for HCl gas, the corrosion of
cast iron was tested. (See Table XII(B??)

- o . .
.be . Drying the gas with three sulphuric acid towers, the
corrosion of metals and alloys were tested. .

¢.,. After drying with sulphuric acid, ‘the gas was introduced
into the corrosion vessel which. contained saturated {nearly 45%)
HC1 aclid in the bottom (Fig. 3(B)7), and the corrosion of metals
and alloys was tested. For this case the humidity in the gas it
about 0.04%. L : ' PR
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ENCLOSURE A B)7

- The constituents of metals and alloys used ln these tests are shown
- in Tables II(B)?. and III(B)?. z ' B

[T R

Figure 3(8)7
* CORROSIOH' KESSEL

‘3. Experimental reaults.

» .

" The experimental results are recorded in Tables &, 9, and 10,
" Table VII(B)7
MEIHODS OF DRYING HCL GAS

No.] . Drying Wethed . . &

1 is not dried _ T e
2 is dried three 85% sulphuric acid towers
through .
3 ‘ 98%
L 85% | sulphuric acid towers and
one aluminum chloride
5. 98%. | tower- -
6 before dried like No. L -
Ha80,
7 contacts 5
35 em® iron
8 plece after L
H280y,
9 . 5
10 is dried through one CaCl, tower bergre dried like No.| 5
| Bo8 :
11 contaot 35 cm? iron piece b 10
12 is dried through ons zinc tow%i“aftéi" . ' 5

(Caloium chloride tower contains about a 10 om thickness of an-
hydrous CaCljy)

89



SR ; ,,!Table VIII(B)?v R -
connoson oF CAST IRON BY HOL GAS DRIED BY DIFFERENT METHODS

90

Roouemn 20 DEOI\\ . - "
Surface .| Drying-|-Time - [ - L Corrosion Loss," o
Condition. | Method -| (min)- , o
o o | me/am? | mg/amRaay | Average (ng/dmPday
|Poltshed | 1 . f 180 | B0 | g0 R
' 210 1" .93 ... 640 T T it I
2 140 -}-172. 1770 o
210 281 1927 1849
3 |20 | 82 | 590 -
210 | -88 - 603 - 597
b2 | e | epa o[
5 © 55 377 S
= N 5% 370 - 37
1 FPQEPS
6 66 453 453
7 48 329 329
8 . 46 s
e e 73| B0l 408
9 32 " 219 :
" 3y 233 226
10-7) 250 | sy 311
20 | 86 396 354
11 180 2l 192 .
.| 360 | 31 a2y DAL FI
o 12. 210 X 281
i 41 . 281 281
Polished 5 17 117 117
“U(HCL is :
| generated q
| by .98/Hp50;,) .
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Tﬂble IX(E)?

TTXIENE

r‘L.‘RRL“?IOu JE }""‘AI.S' AN uLLOY’“ T DxtY HCL GAS

...{Room.temp.. 20~ 229C)....

22

Saovd mime U Corrosion Loss
Burche‘()onditio,n ey
AL | mg/an? | ng/dn’day
Sllver . .| Polished - ... 6 | 7.6 |30
' | iiped off tho corx, R I :
.prod,.of test. plece 25 0 i s B T
ag=tu(1) | Polished ‘ 6 | 435 Y/
D “ived off the corr. ~ R
nrod, of test piecce 25 ~14.) - -4
‘Polished 6 12,5 [~ 50
N “iped off the . corr. : )
' prod. of tést plece 25 B 7700 7N A & R
Ag-Sb | Polished 6 259, | 1ok
viiped off the corr '
nrod. of test piece 25 7.8 . 75 -
Ag-Sn Polished 6 30.0 220
Yiped Off the corr. S ‘
prod, of test pisce LRSN393 T
Copper Polished 6 6.7 T27
viiped off the corr, -
prod. of tesat plece 25 29.3 ) 28
Brass Polished 6 91 762
*/iped off the corr. _—
prod. of test piece 25 89,5 B 1)
[lifckel | Polished 6 |- o0 | o
vilped off the corr. .
vrod, of test plece 25 29,8 - 29
Steel Polished =~ 6 27.8~ 111
Y/iped off the corr. -
prod. of test plece 25 94.0 90
~1Cast Iron [ Polished 6 25.9 104
viiped off the corr. : -7 )
prod. of test plece 25 - 69.0 - 66
18-8 Steel | Polished -6 7.5 30
Viped off the corr. .
prod. of test piece 25 66.8 64,
18-8-2o Polished . 6 11.1 oy
Steel , i
o Wiped off the corr. )
.. | prod. of test piece 25 L3.k ‘42

9l



TRYICIR] " RESTRICTED -
e BACLOSURS (87 -
S TedleX(B)? i
~~—CORROS TON™OF "FETALS ZNT (5 e Ja—
(Contact with vapor of 45% HC1,; Room Temp,: 20=RR0C) <.y
Test Plece Surface Condition- ?img: ... Corrosion Loss
S| S PR e . e mg/dm2 . mg/dmzday
|Stiver . | Wiped.off the . :.:. |25 . i 500u | b8
- corrosion product - |... .- :
Ag-Cu{l) - on the test piece . —29.5 . ~—-28
. - -after-the dry gas -
Ag-Cu(2) {:voorrosion’ tests. _ 39.6 , 38
Ag-Sb ’ ) : . ‘-7-9 "‘706
Ag~Sn’ ‘ -30.1 - -29 -
Copper - h 39,6 . 38
Brass ~ ] ' o eo | 282
Nickel . : ‘ _ 21.3 20 .
‘Steel R - ] 134 ' 129
Cast Iron B 1% 181
18-8 steel | 83.9 a1 =
18-8-20 '
. Steel 59.7 57

- 4, ‘Discussion.

The HC1 dried through 85% sulphuric acid towers corrodes the cast
iron to a far greater extent than when the ~as is not dried.. The—~_ -

““corrosion with ges dried by 98¢ sul»huric acid is appreciable, even
though it shows a little detrease compared to the case when the gas
is not dried. Connection of an aluminium chloride tower gives good
results and the corrosion loss greatly decreases.

I . .
‘A very effective method to decrease the humidity in HC1 gas 1is to
contrast the gas with metals whose chlorides are very hygroscoplc,
such as iron. Contact with iron after drying the gas with sulphuric
‘acid shows better results than when the gas contacts it before drying
with sulphuric acid. A zinc tower shows the same effect as iron to
HCl gas, and this is & result of the hygroscopic nature of the cor-
rosion product,._zine chloride. .

" !

Connection of a calcium chloride tower shows little effect in de-
- creasing the humldity of the gas, but is effeétive in preventing the
dilutlon of sulphuric scid, However, when accompanied by contact
with iron the corrosion of the test piece shows a considerable de-
crease., . N

- The corrosion by-the gas generated with 98% sulphuric acid is fer
less than'that by the gas generated with 85% acid. This shows the
poor -efficiency of sulvhuric acid towers, ‘ ”5ﬁ%ﬁ‘

.Corrdaion~resistancé of silver is great-both to dry and wet- HCI gas.
b i

92
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13 Cr_steel’s

_Corrosion in Ag-Cu alloys' is greater.t an in silver, but its fine '~
ocorrosion product acts as a protective coating, These alloys have a .
“tonde o 2850 . bholr welght by corroslon.3ilver=copper-alloy—
‘rleh 1n copper shows & poor result:in wet HCl gas. ~~ .~ " - U

Ag;sb alloy Shoﬁé”bétteﬁiresulﬁsmthéheAg-Gu!allpybzﬂfit~aléOWforms~‘“"
a.protective coating. . .- . Cena ] TRRIIIAS
Ag-Sn alloy condenses-moisture on its surfdoe even.in dry HCl due to

the hygroscopic nature of its corrosion produot, stannous chloride, =

~bub -the corrosion-loss-is-small, - -~ e e e
Copper. shows good résu1t§ 1in dry HCL gas. Ité'oofroeion product is
fine and sticks to the surface, but 1ts corrosion loss greatly in-
crgases following the increase in water vapor content in BHC1 gas,

and the corrosion product strips off easily.

Next to silver, nickel has good resistance to HC1 gas. The corrosion
.;gas of nickel increages slightly with the inorease in humidity of =
“Fho gap, e e B MRS IR, ER0AN, VY.

Alloys such asaﬁraSsjn%%onie,.constantan, etc., .show pooi results
in the corrosion tests. Selective corrosion was recognized in such
alloys. ) R ren

Humidity in HC1l gas-has 1ittle effect on the corrosion of steel as
long as,eleotrolytio.gorrosion on steel does not occur,

Cast 1ron shows better results in dry HC1 gas than‘stegll_pup.with )
'lnorgasingfhumidity‘tbe corrosion ‘logs becomes greater than that of .-
steel, ' . .

18-8 ohromefhickei éteel shows good resiati&ity to dry HCl gas, but
is badly corroded in wet HCl gas.

18-822 ohrome-nickel-molybdenum steel shows better results than 18-8
chrome-nickel steel, but corrosion is high in wet HC1 gas,

[RONECIN el

[o]

R St

WS D

or reguitspin_g;fﬁeriwet_prrd;y HCl..
Material for Liquid HC1 Vessel. '

1. Desoription of apparatus.

The test plece was placed in a autoclave made of 18-8 chrome nickel
stesl. The HCl gas dried by sulphuric acid was Introduced into the
autoocldave, which was dipped in liquid air for 30 minutes. The valve-
was closed, and the autoolave was placed at room tempsrature,

2. Test groceduré. 3,

’ Tésts in liquid HCL were made with steel only. The annlytioéi dété

.0f the steel are shown in Table II{B)7. Dimensions of the test pieco'

were 3 x 5 x 50 mm, '
"

3. Experimental results.
The experimental results are recorded in Table XI(B)7.

93.
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., CORROSION OF STEEL IN LIQUID HYDROGEN GHLORIDE -~
i Table XI(B)7.. . . il o

v

{20085 wR00G Jorrremre
(test piéce: -steel) s

Surface Condition = |’ Mme  |'" Corrosion Loss

con(hp) —
) | me/am? | mg/dnlday

Polished o

- |Wiped .off the; corr.

c3200 1 190 | ag )

" Material for Dichlor-Ethane Vessel.

“1.‘”'Description of apparatug,

" reaction, and the second. is empty. Bot

prod. of test piece’ ,,ﬁ'ﬁ"'200_  40 8
L. Discussion. ' ;L

The surface-of -steel dipped_ih'ltquid Hdl;is”hére'matted when con~
paredgwith the surface of steel exposed'toAtthygpqr,M ey

T

\

The apparatus is shown in Fig, 4(B)7. The first corrosion vessel
made of stoneware contains 500g of FeCl 06H20 as a gatalyst for the
B vessels are placed in oil -
thermostat, the temperature of which 1s kept at 1300C, HCl gas
generated by Le Blanc's method and alcohol vapour are led into.the

-first vessel-and -the reaoted gas-goes-out-from-the second vessel, ' "

This process continues 5 hours and then the flow of HCl gas and al-
cohol are stopped and chlorine gas is introduced into the first
vesgel for 5 hours, ‘ S o )

These processes are alternated for 40 hours. Constituents of metals
and alloys tested in this experiment are as follows:

ALLOYS AND METALS TESTED AS DICHLOR-ETHANE VESSELS
-...Table XII(B)7

Test Piece - -~ Constituents - | - Dimension (mm) |
Silver-——------|- Chemicdl pure silver 1x20x50
Pb-Sb(1) Sb 0.2%. ]
— 20 ¢ x 50 -
Pb-Sb(2) ‘ sb 5.0%
|Tudgsten Pure tungsten wire 14 x50

‘94 "
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B oy

aledhot
N 1 L P

* catalyst
(FeCL;+);H,0) L\e/st ou.‘ bath
... \pieces izt -,

Figure 4(B)7
 DICHOR-ETHANE CORROSION TESP

Table XIII(B)7

COMPOSITION OF LEAD SPECIMENS TESTED IN i)ICHLOR-E’IHANE APPARATUS
o (Diniegsion of test pleces 20mm x 50mm). _

rest [ 3 _

Piece | Silica| Cu | Fe | BL | zn {As|sb | sa |ca | m Pb
Load(1) | 0,002 {0.001 {0,007 |0.004 | 0.005 |- | - = -1 - |99.981%
Lead(2) | 0,001 0.001 {0.003 [0.006 |0.001 |- |0.001 [ 0.019] - [0.005 | 99.963

- 8 -,K“

Load(3) [Ag 0.33 4] | Lead(20) zn 0,15% was added to lead(1)
- ead(4).fowow0 oo 0T

Lead(5) | BL 0,17

Load(6) | Sn 0,31 Was added to lead (1) . -

Lead(7) | Sb 0.20 T

Load(8) | As 0.15

Lead(9) | Cd 0.13
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2. ‘Test procedure. . . .

- The gorrosion was -tested-hoth in the 11ig

@, ~A ocomparison Betweéh‘difrqréntFQéﬁéls1énd9alioys,was-made. '

‘ , b, The ihfluenée ofiﬁigorfconstituénﬁé 15%;@qd;ﬁ§§f£é§iéd.f -

3. . Experimental results. e e o
«N;NThe«eXperimentaI:?e#ultémareifeédfdédnihiTgblé;XIV(B)7f~~j~“1;4»5F*~'~w
R _' Tabie'XIV(B)j"-: ‘ o
CORRbSION.OF'METALS AND ALLOYS

Corrosion- Loss

Test Piece | Time Liquid Phase | caseous Phase

R ng/an® | mg/andey | me/an® | mg/dmPday

Lead (1) | 40 2368 |7 Tlse0 | 1218 | 732

Pb-Sb(1) K077 - 2443 3164 1900

Pbesb(2) 4591 - 2755 .| 3032 1820

Silver ; 2831 | e | oA | 13
”-Tungsten 1 7? 57‘7 : 3 0 0

L. Discussion. ' | , ‘ '

Tungsten-has a good resistivity for corrosion in the dichlor~ethane
forming rebotion. 'This is especially true 1n the gaseous phase
where no corrosion loss was found. o

Silver shows poor results in the liquid, but in the geseous phase. it

shows very good results. ... ..

Corrosion iesistande of antimonial lead is very poor under these
conditions, ) ' .

The presence of minor constituents in lead shows & bad influence on
lead corrosion. Especially, the existence of As and Sb-in lead
causes excessive corrosion both in.liquid and gaseous.phase., The
presence of Bi has comparatively small effect on lead corrosion.

Lead (2) used in the 3rd Naval Fuel Depot as the material for

. reactlion vessel in dichlor-ethane formation, shows & worse result
than Lead (1). »
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“~RESTRICTED-——-

. THE-INFLUENCE: OF MINOR CONSTITUENTS IN LEAD - o=’

‘g_’
III. CONCLUSIONS: R

S FRE, vu~*~f“Corrogién#L6ssy‘*f;"' o

|mest Pié§q L.fTime;;f-“; Liquid Phase . .. .. | . _Gaseous Phase

(hr ):-.’,:.,., I R mg/dm2 - e B

Jread (1) ion o0 2076 fo 1237 s 392
Lead (2) | 3072 0| 1833 1843 1102
Lead (3) ’ 2570 1536 | 2067 1234
{tead (&) | | 2681 | 1577 1850 . | 1103

e ) ae | ue | em | 5w |

|Lead (6) ! 3036 1812 978 585
Lead (7) , 3999 | 2383 | 2592 | sk
Lead (8) - 3740 2232 2826 1687
Lead (9) - 343 | 1879 | a7 1300
Lead(10) |- 2595. | 1550 2750 1641 |

e

A In the actual operation of an HC1 gas compressor, the corrosion

‘product will he wiped off continuously, and the surface condition will be

exactly similar to-oné which is continuously polished with emery paper.
For thls reagon,;the corrosion loss in such a case will be far greater
than the one shown in this repory. The corrosion loss of cast ifom*by-
dried HC1 gds~is about 200 mg/dm<~day disregarding entirely the influence

- af -defacezment .- -Actually, -the removel of ferrcus chloride film dus to the -

Tubbing of iron surface results in the formation of a new active surfdce,’
and the formation of scrap will increase the formation of ferrous chloride
and the defacement of iron.as much as ten or more times, These corrosion
products mixed with lubricant cause.the sticking >f valves, and make it
impossible to keep the compressor in motion: Therefore, the use of cast
iron as the compressor material is not suitable. o

B.' HCl gas is very hygroscopic. This makes it difficult to dry the gas
to the extent necessary to keep the compressor in motion using ordinary
drying agents which are in industrial use. Metal towers such as iron or
zinc have & great efficacy in decreasing the humidity of HCl gas, but :
these metals will lose thelr efficacy when a saturated metal chloride
solution is formed on the surface of the metals. Furthermore, it is
questionable whether a metal drying tower will keep its great efficacy
after a pgolonged‘continuous flow of the gas as with an HCl gas com-
pressor., :
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~C.:~ No completely satisfact

=-eopper;-nicie]
...good_ resistance
-, compressor mate:ials;will‘bg

Di- Thé'uéé‘of a lubricant
‘paraffin 'greatly accelerates
rings. Thus its use as the

pressor.  Rven silver and its alloys which show good rasistance for HCl . -
- 883 were.corroded - considerably- (:1s P \'d .

" BACLOSIRE. (B) T
ory matorial wes found for the HCL gas com-

‘when-the-surfaces were poli

denum steél show relatively:

TO%e filckel moly )
to HCl gas..The practical tests or-these'mqta;a’as“the‘*

worthwhile and interest;ng,“'

which has & low viscosity such as iiﬁhidv
the defacement-of cylinder liners and piston
lubricant.in the. comvressor should be avoided.

'Lubxiggt;ng_Qi;a,gpitablewtO:the;KOlwgasucOmpressorfmust~havé<highwvis-~WW“
“cosity, stebility to the gas, and low solubility of ‘the cas. S

E.  From the appearance of
-'HC1 vessels mey be satisfact
should be done-after_measuri

: 6l bombs for 1iguid
ory, ‘though the. determination of suitability
ng its mechanical strength after corrosion,

test pleces the use of ste

F. gilver and its alloys have good corrosion resisﬁance even in wet HCl.
gas, and they are suitable. for the valve material of the liquid HC1 bomb.

.-Silver is“too.soft -for the v
.petter than“silver,

alve‘material;"SO'Ag—Sb'and“Ag=sn”hllbys“ﬁre""

"G. -~ Homogeneous lead ‘linings are best for the reaction vessel in dichlor-

ethane formation. The purer

Tunggten has a very good res
use is out of the question.

Tead gives better results,

istivity for this condition, but its practical
Silver has a very good resistivity if thers

. is not contaot with the.catalytic solution but only contact with"the re- .
action gases. Therefore, silver-lined cast iron 'is suitable for the 1id

..0of the.reaction vessel. ...
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