. - .. Previous experiments have. 15
nitrogen”in:the course:of: purification by washing with copper. sa. ution. are.
“due- riot only to solution of, these gases:in the absorbent but also to the trapping
of gas bubbles in' the coppef’salt solution} ‘it was furthér observed that with the
paoking presently uoed In Ghe absorption towers the: Losses of hydropemend-nitros
gon’are higher when level:of: the solution-in: the- ower sump:is-low,.-On. ‘the .basis.
of ‘expsrimental résults- it has been :Tﬁt’bp‘osf‘e,d’j."qu‘a’v’é'iq-"t:f'épp‘:!:ng (of: gad: by-keeping.
‘the solution level above.the.gas inlet, insidb the'packed!section: of the tower.'
Besides raising the ‘level of thé solution the-use of a U Yvas. . -
recomended and it vas' 8159, proposed-t6. use & low grate instoad of erranging the.
grate higher in the towsr end-using e "solution brake".  Lowering of the level ' )
of the solution dooreases the sump volums but. increases the effeotive absorption.
height of -the towsr. A large. ‘Pm‘fj of ‘the absorption towere at Louns has been:
" equipped with "solution brake" and this’resulted in a “decredse - in-ithe -hydrogen -
erid nitrogen. ocontent of the gas libe rét‘edf”fron’i_.;the‘solu'tionZfrom»_z'aj._s%f(1'936‘); to

- 20.7% (1939). _ However, during 1940 the amount of ‘entrained ‘gas'inoreased again -
4024, 4%, A -nuaber-of-absorption: tovers . in.Oppau. were _equippod with grates. ...
arranged in the lowor part of th¢ tower but no unembiguous results.relative to
decrease “of gas losses could be found-in continuous, operation. - This -is due to
the fact that a number of factors as,:e. g, the CO content of the raw gas,
channeling of the washer, .careful-operation of the washer, specifio solution'

consumption, and so on, affect the operation of the tower. E o

T

T e e ‘Analysis of the experimsrtal methods used up to*now indicated the fol-
~lowing sources -of error; -The:method-of sampling using.-small- amounts of the. .. ..
‘solution leaving the tower does not pemit to follow. the concentration of trapped
gas over a prolonged périod (several hours) so that the values obtained ate only < -
valid for the time when the sample was taken; previous comparativé tests:-had.been
“oarried out on absorption towers of different designs 8o that no direct comparison”
could be made. - . . Ul s e L
L. -2 In order to obtain a_clear quantitative picture as to which tower desig
is most effective in the provention 'of_ff_:ﬁg’"fﬁééﬁ?iﬁié'élftfﬁp‘ﬁiﬁgfbffgaﬁziﬁf’fﬁa‘féﬁIiii-:
tion leaving the tower sump, -tests were.run in which: the entire amount; of solution .
in ‘tho. tower 18 run into a special receiver; the guantity of gas-liberated in this
way is registered by a gas balance 'and the (0 and COp content of ‘tho" 11berated gas .-
is determined every hour. The hydrogen content was also doterminsd from tims to
time -by means of combustion, - Similtansously- with the absorption tower to be =
tosted, a ftowor pf the sems design was operated as Mgontrol® under rormdl condi-
‘tions, " The solution 'fkomf‘th,«a:.F'coniL'x‘ptl??'%‘mer',w ,a'almFreletvse'd}‘i%td.a gpeoial ¢
recqiver and analyzed. ‘.. .- { PR F Lt e | B
oot ithe Peed. of La'g_-;axg!odppgr'qdlfi[,solutLbn tolthe tng‘e’:‘. e‘é&_ﬁollv as . the .-
composition and .the telperatire. of the:fre sh. solution, were'kept d

'posuible;. éc ' g had slight differ

- R '-‘.-L

6 Gongtant as -

voncos [ini;these-




;_‘ .6 feot v, 89 feot high; :
S e \ouhiu feot of gas poz‘{ hour, 7 500 gallons
i ',_vper hour. rj . R .

oi‘ so] ution

Tower oi‘ 2. 6 I‘eet diameter, 36 -foet ] h‘ifn'; 459 ,000
o oubio feet of, gas per hour, 15\,8“50 gallons -of' copper
‘ [REPp Ao solution/hour s RREIT DRI TRNENN .‘ ”v“”fr“‘:‘_"ﬁwihs'd o ARSTETN

;v
Voo
i

Speciﬁo Solutuon Requirement: i
. m.égal lons per 1000 cubic i’eet of gas.

Composition of Raw Gas~
-2% CO; 1 e” mz.
Viashed Gas:
0.009% CO0.

Fmsh ‘Solution: o
Tempe rature = 75°F.
* Composition;,
0.16 pound atoms Cu++ per 100 gallons of solution.
1,24 pound atoms Cus per 100 gallons of solution.
0,011 ocubic feet CO per gallon of solution.

Spent Solutiong S

T T.95 oubio i‘eet €0 per gallon of ‘solution.
- 2, 2 psig. release prdssure.v

2y Experlments with Hydrogen. . '

-

~

Throughputg ,Tower 1.6 feet d:lamotar, 39 feet h:lg;h; 38, 900 cubic
oo feet of zas, 10,400 gallons of solution.. ,

Speciflo Solut:u.on Consumption; : ‘
' 258 gallons per. 1000 cub:lo feot.
Raw Gas C'omsumption; ER 7';

Washeﬁ -'Gas; ..00 A CO.

Fresh ~Solu ‘on- I a ',.-‘,!-
o 2 Aa al;ove.' )

Spe‘ht Solut -on: o S
R ‘-2.16'oubio feet CO per
i 1 9 sig. ! lease preas

gallon.

uro. o

deviatlon" 1Ere cmksed b_‘k mﬁ
LS are mainly limitw He: throughput .thr
5 8., Those, deviw\bione whioh \

‘ef ot on ‘the umouut of »as'
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' jlong, only ,very‘snnll; amounts ofr.gas: are’ trapped. at a solut on
level of- 3.9 feet.. The: rigure for the concentration of nitrOgén :
and hydrogen 1in the ‘spent. ‘solution. (0 214 oubio “feot per gallon)
'tﬂdit&tas'that*itMOsmmir&ly*—due-»tmphysiaal—»solubi«l—i-ty«
-gince, under-the . conditions..of. the: _exporiment, . tha.solubility is.
04204 cubie¢ feet. of hydrogen and n:.tro«an]per gallon of §olution.

i ‘Lowering of' the solution level to 2.6 feol increa.sed the gas
losses.. o .

2. COnBidera.ble quantitiea of gps are trapped in the high-gm’ce
- absorption tower with a Low gas inlet; dt-a constant solution
“level of 2.5 feet, differences of 2 inches in the length of the
gas inlet tube have already a noticeable effeot..
— a4, .
3, The gas losses-in & high-graw absorption toi:or could be conk .
_8iderably lowered by the installation of d Leuna "§olution braks'
when this change is made the tower is equivalent to a 1ow~grate
tower. : .

4. The greatest amount of gas is trapped by a hig}\-grate towar vith
the gas introduoed from the side.
l !
6. It is not to be reoonmnded to keep -the solution level abmre the
- gas dnlet. , ‘ — : s

.. The experiments have shown that the tower sump muet be packed 1n order
to avoid trapping of gas. 'As was shown- by tests with the "solution brake” in
Leuna, & layer of about 2 inohes of Raschig rings inside ‘the solution is suffi-
clent to reduce the gas losses. The packing should cover. 2 inches from the .
surface of the solution down. - Since the level of  the solution is not-always .
maintained constant, it is preferable to have.a somevhat .greater ‘depth of packed

“spece. Trapping.is’ controned “by the “d1stance” from tho “solution Yevel to the ==
grate oF the 1ower edga. of the "solution:bfake". In the present experiments 1t
vas found that under the experimento.l ‘conditions salooted +this distance must be -
at loast 2.3 feet for a tower of 1.6 feot diameter. -Under these conditions *the -
solution only carriés away the- physicauy dissolved gas when leaving the tower.,
“In'a high-grate absorption tower without_paoking in the sump, the copper: salt -
"80lution must thave sufficifnt tims for reléage of. rapped ‘gas and thip can be

. roached by a eorrespwbnding y high solution level .or a suf) icien ly 1ong res: dence
‘time in the sump, . Lbuna has adopted this mossuré and req 1res a solubion level’

n levpl. is 1 Tiodeilt to 1imit ghe 16sBes to the gdls in

When a ‘choice is to be made: batFoen 8 low-g\rate 0 »,r ax\ltd a-

msulta a5 this oluti

, oi\[ 5 S\i\roet ‘faor the .6 fo :i-. dim‘tnter 1‘;0‘7’16!‘ that,: aa“ indio‘tted 11\[1 the qxparinlental
ot ‘suf
phys:lcallx éolut_ion.

ion.. brake"{ the. i"onner




ok “The: g8
copper. doposition by an arranpgement shown dn FIEUTe;
eqiiipped with a syphon above .the ‘solution outlet pipe:
ing the pipe due to'eddy formation.but. this measuro w
high-grate towers, wheress it was found unmscessary

“1In thé design of the low-graté towers.t egr te was usually arranged
T HEIEhtof ~16-Peut-nbove-the-bottom-of—the-tower-but-there-are-no-thooretioal—

reasons-for-this choios -and, acoording.to the present:experimental data, oven tho
‘ ) ider~

installation of & grate is theoretically unnscessary. However, practical consid
ations 'speak against such a design in which the packing s ‘placed directly on the
bottom of the tower, since, in this ocase, the packing could ‘settle in front of: the’
solution outlet. . , o R o
The following practioal conclusions for ths arrangement of the ‘packing of-
absorption towers can be drawn from the experimental results: L

Heoight of the Grate: 4 inchss above the tower botiom. - -
Gas Inlets At least 2.6 feet above the. grate.
_.Solution Levels. ... A% least 2.3 feet above the grate. . . _ .
Diamster of the Gas Inlet Pipe; Equal to that of the rew gas imlet .
: pipe outside the tower.

With respeot to the cofiposition of the gas liberated from the spent solu-
tion, it will be found that on comparison-of the two last colums of the attached
table the figures in the next-to-the~last column do not always: correspond to those
in thée last column. This) is explained by the fact that the figures in the last.
column were caloulated from the next-to-the-last column with consideration of ‘the -
total quantity of gas and solution depressured. The amount of gas liberated wes,
in the proseént experiment, dependent on the CO and COp content:of the raw’gas and
the spocifio sqluti,on'consmptidn.. With a change; in‘ghe.s‘e conditions, changes in
‘the composition of ‘the liberated gas coourredd This indicates that the effbotive- .
ness of the tower can only be estimated approximately from the hydrogen and- nitro-
gen dontent of the gas obteined on 'deprégsuxllxig the solution. ' RN

T ‘fIn'jéfde‘z‘-’?db’j"bﬁﬁéﬁfﬁéfs_t":?é‘éfhfﬁt??w:f*br':gs'o'u‘rs‘eff 16068 sATy - t6-0DEbITE"
tho rules of ~good operating practice. -Frequont priming of. the tower which is .
‘ceused by sludge precipitation in the towér causes a considerablo 4norease in the.
- hydrogen and nitrogen comcentration of the gas ‘liverated from the absorptiof . -
Cgolutionms . A ' R R I




Typa of Grato;_j; o

ow grate - . RN

[ . 'v P - 106 4:96 206 e 13“9 “x.::"_ ”

n’ » . ‘196"_ . 4‘6 . 3.9 R 12"]._,,,. B

- 16 46 28 . 1.2

L 3.9 B4 23 _zo,e- R
"Solution brake" 5.9% 1.6 3.4 2.8 185
Low grate X 3.4 23 16,0 |
r{;gh_gméé' B BT 46 2.5
"Solution breke" 5.9 & 1.8 5.7 46 15.6
| . 26 £t dtamotor-tover

LOIT gmte. - 1°6 5.9 ' ‘5.1 14-8 o

200 o s

18
‘2.

Mghgmte . 8.9 &3 2.3 225 " a1

3.5

gy

Fig. 3

. Fige 4.

5.0

el e Hz ‘ 1.6 ft. diameter t;ower L

_Low. grate . 16 4.‘51,“'_-. ,_.,3‘,9{ : 15,0

M‘PdiumLigh g:%at;

23 '.:-.;'9;5‘.-_ Lo e
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TOMER WITH HIGH GRATE AND GAS INLET AT THE SIDE
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