- creasing the- reactivity -of . suspensmns of lead

-*compounds in alkaline: solutlcns used for sweeten- -.
. 1ng hydrocarbon oils.. PR L
- Most hght mineral: 011 d1stlllates such as gaso- -
llne or-kerosene contain sulfur compounds which

 impart disagreeable odors to the-oil. It has been
common . practice to remove: these sulfur com- -
pounds from the oils by agitating them with an
alkaline solution of an alkali metal plumbite such .~
as. sodlum plumbite, prepared by dlssolvmg lead
'ox:.de in an excess. .of. sodium: hydromde

10

'ﬁ','method of sweetening naphthas is recognized as

nclent a8 regards the high qual—’- - |
| _about high evsporstmn losses Wthh in’ turn in-

. crease the load on'the gasoline absorption plant.,

‘ventor that. in
carbons these methods ‘of desulfurlzmg may re-
sult in: undesue,hle reductlons in color sta,blh.ty.

" Patented Aug. 20,1935

UNITED ST‘»__,

- - - — .

' . . - .
. L ] . - d 1 " . .
- M oo e m T -
L} - . - ) - -
. .o
. P L T_r . - " . :
- T .
Lo 1 . - ; . . - )
.
., )
b~ .
= = =
P .
. L e
' -
-
ll.- '|- ' -
£
TR - |-l-'
. e a % v
A -
i
-

- 2,011 954 L
METHoD OF SWEETENING %
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My 1nventxon relstes to the reﬁnmg of hydror-::
,--'oerbon oils and.particularly to a process of in-

-This

B

.to. add. free sulfur, Whereupon the lead is pre-_ -
clplteted as the insoluble lead sulfide which per- the treating" solution.’ The' stability of ‘some- Of-
| m1ts of - its. ‘being, removed.. ’I'hJs operatlon is

B .-commonly ca,lled “sweetemng” and me,y be typl-— B

o '_'_'ﬁEd by the followmg rea,otmns. - Sl
| 2RSH—[—NeszOz-~Pb(RS)z_—|—2Ns,0H .

Pb(RS)s—I-S—PbS_RzSz - | o
Although the sodlum plllII‘lblte snd sulfur

_bemg the. most ef

L 30 ity of the product resultmg from 1ts use, the ex-
- vantage.
‘sulfur nsphthes as-much as one pound of 11thsrge
‘per ‘barrel of gasollne may . be consumed in the
: -.operetlon PE |
- Several new methods of sweetemng ha,ve been'_.' |
e ___proposed in order. to circumvent .the difficulties -
- of an alkali plumblte—sulfur method of trea,tmg |

| -.__-.Most of these methods feature a: vigorous. d1reot'_
'omdatlon of the sulfur compounds by means of
It has been found by the in-

cept1onelly h1gh cost 1ntroduces a -serious. disad-

ox1d1zmg sgents
‘the case of certsm light- hydro-—

- and decreases in"the- ant1-knock values of . the

@?'_'ﬁnished products due to the fact that.the oxida-
. tioncannot be lumted ‘to the sulfur compounds -
- - -alone but extends to.a Vlgorous action on’ those .
| _unstable hydrocarbon compounds which by their .
~ very nature contribute. desirable chsracterlstlcs”

i o0 to ‘the hydrocerhon products 1n wh1ch they a,re_- o

. 55;!
. "h

'present

It has- a,lso been proposed to sgltste l1ght hy-"

- drocarbon oil’ distillates- ‘with 'a suspension of
In

lead sulﬁde 1n a solutmn of ca,ustlc alkah

It is known that in the. case. of high o
abled ‘to' share in the advantages of 'all’ of the

“above mentioned- prooesses Whlle svo1d1ng the1r e
respectwe dlsedvsnteges o
"~ I'have discovered:that when'’ small qusntltiesﬁ_*f“_
'of organic or inorganic peromdes are edded toa
- suspension-of lead ‘sulfide in an alkaline solutxon e e
" the high- moleoular weight mercaptans WhICh a,re_' sl
not acted upon by the ordinary lead sulfide ‘sus=
o penslons in csustlc solut1ons are resdlly a,tte,cked.f o
- and removed. I have likewise found' that the. -

(Cl 196—-—33)

order to a,ctlva.te the suspensmn 1t 1s subJected

~'to the agction of ‘air. It may be necessary.in this
.. process when trestlng llght hydrocarbon oils con-
 taining extremely stable sulfur compounds to

 bleed in quantities of oxygen or oxygeh-contam-- %

ing gases while the hydrocarbon: oils ‘are being -

'-'-some of the nsphthas obtained by’ cracklng, dif-

.....

. kali plumbite and sulfur to make them satis~
L factory for commercial purposes ‘The usé of air,
_in direct contact with' the oil is extremely un- =~
| desusble smce it reduces the stebﬂity of the o11 - -

'r-.
- 1 - LI

agitated with the treating solution. The reac-
tion which' occurs 1s cons::dered by some to be; '"
"_o,s follows | | el

'-.2PbS +6NaOH—{—202 = 2NmeOz—]—N&zSzOs+3H20 )

~ 'This process is of value, and finds ready’ apph-
'_ '. 'cstmn in the treatment of strslght run distillates = -

- treatment.causes a _reaction between. the - sulfur -and “some ‘cracked. petroleum . products.”

compounds such as mercsptans and the plumb1te |
~ sohition with the férmation of colored lead com- -
--__.-pounds such as lead mercaptldes

with
| ficulties hsve arisen in its a,pphca,tmn Wh1ch d]f-- o -
In order to _-_:._;ﬁcultles are dlrectly trsceable to the presence L

| ;'.ﬁqmlmg dlSDI*ODOI‘tIOH&tBIY long agltetmn Wlth_ o

| 20

these mercaptens is such tha.t they remam un-_- R
changed even when contacted with ‘the ‘treating

7 solution and oxygen or oxygen-containing gases. .

" . Such: naphthas require ‘after-treatment with':al-

30

By the application of my invention I ami en-

E R

life ‘of -y trestmg solutlcn is longer ths,n any

other- proposed to-date.- The. naphthes treeted:
therewith are stable “to- l1ght and: storsge ‘and

the' t1me necessary for reection 1s grea,tly de-' o

-7creased

“To expleln the extmordmsry results obtamed”__-_--

W1th this trestmg solution, T advsnce the: follow=

ing theoretical explanation-to the: correctneSS of
which I do net intend to limit -myself; e

~When an unsweetened nsphtha, is trea,ted With'__ U
a suspension of lead sulfide in-sodium-hydroxide,

vmusly by the mtroductlon of oxygen or oxygen-

said treating solutlon havmg..-been activated: pre- o



. L
!
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. to disulfides.

o following reaction:.

._15”

3 The sodium plumblte formed 1n th1s way is.

| -:"'then avallable for reacting with the high moleo--
. '_ular Welght mereaptans in the usual manner

30

. hydromde

N -available for reaction with the. stable mercaptans,

' -'_down heretofore

elementary sulfur,

~ . .~ - — - w
s o Y .
. - - r o '
.. r . - . =
. ot ' ' * '
- - -' . . L}
. - e , . )
" L .o . et
4 aa u" o . Al - g
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~ containing gas,

D PbS-I—

- +4H20 -—"“"--} NBszOE'I-

T~ ... O//—|-2H20+Na2804
/”l T~ T

2RSH—[—Na2Pb02-“Pb (RS) 2—|—2NaOH
Pb(RS) 2-{—S—PbS+R282 - co

' tent of ‘the. ‘high-molectlar: weight. mercaptans;
oIt is possmle to. completely sweeten the naphtha

- -by means of a, suspensmn of lead sulfide in sodium - -
“Sulfur’is necessary for decomposmg

35 the lead. meroaptides formed as a result of the

reactlon

"I have’ found that 1norgan1e peroxrdes When},
| _added to a'suspension of lead sulfide in sodium
'hydromde give a reaotion similar to that ob=

- tained with’the. ‘organic pero}ndes

40

reaetmg with them aeoordmg to the equatmn set

- ‘are formed.

s

5

- 'the mereaptans

- I have noted that meloaptans reaet yery slow--'?..'.
-'.-__-ly with peroxrdes

~This explains Why naphthas

I-oontammg both these compounds do not become
“sweet” on storage due-.to the. deeomp051t10n of

However in the: presence of |
o -lead sulﬁde in. an alkalme solution the reaction -

~ goes. very readily and is almost quantrtive. I
. hayve also observed that the surface of the gran-

ular lead suifide used as startmg materlal inmy
~ process-gradually. becomes eroded, eventually los-
1ng 1ts sohd character and beoonnng ﬁoeculent
.. As a speelﬁc ‘example- of the praotice of my
o 1nvention I give below the constitution of a treat-
ing solutlon which may be used- for sweetening a

cracked naphtha containing approximately 0.20%
~ of high-molecular weight mercaptans; which do:%_*-.
. not react peioeptibly with a suspensmn of lead -

oo

sulﬁde 1n sodium hydromde

100 bbls. of 15°Baume sod1um hydromde solutlon -.
- .15001bs of lead sulfide. -~

35 1bs.- of ‘sodium’ peromde

While I'have shown sodlum hydrox1de in the-_'
above compomtion it is understood that solutions_”

1t is observed that the low-
molecular weight mercaptans are readily oxidized
There is also usually a slight dis-
coloration of the naphtha which can be re- -
“moved by the introduction of a small quantity of
B An analysis of the peroxide
content of the naphtha before and after treat- .
ment indicates that the peromde content has been

_able peromde

. The reac—._-f
tion “of the 1norganio peromdes may be eon- -
| _sudered as: follows Y | |

- .2Na202—|—4H20——4NaOH—1—4H202 S
PbS—|—4H202—|—4NaOH-—Na2Pb02 +N32804+6H30 L

'I'he sodium plumbite formed in this manner is

‘ It is of interest to note. that __
whern using my p1 ocess, sulfur.is necessary-in

order to deeompose the lead meroaptides that':-f
- alkaline solution and a peromde separatlng the

treated oil from the treating suspension and then
_reactmg the treated oil with elementary sulfur.

2 011 954

of alkallne or caustlc compounds or mn:tures of

perox1de sodium perborate or any such inorganic

~substances which decompose to yield hydrogen
| _-_perox1de in dqueous solutions.

these may be used in its stead. Among these may
be identified solutions of ammonlum hydroxide,
potassium carbonate, calcium hydroxide, sodium
carbonarte, petasslum hydroxide, trisodium phos-
| _;_phate and similar compounds of. alkaline reaction.
‘The sodium peromde may be replaeed by equiv-

| alent amounts of hydrogen peroxide, barium
- materially decreased. It is believed that the or- .

ganic peroxides react with the lead sulfides sus- |
“pended in the sodium hydromde aeeordnm to the..'.-l

10 -

Organic perox1des such as acetic peromde, |

benzoyl ‘peroxide, methyl- ethyl ketone peroxide
- .U -or any organic compound that is a potential
- ',fsouree of hydrogen peroxide or nascent oxygen

may be substituted for or used in conJunetion

;: 'if;"-_-_--_mth the inorganic peroxides.

15

My invention readily lends itself to continuous

ture is conducted-thirough one or more settling

| chambers where the velocity of flow is reduced
. to such a rate as to allow the separatlon of the

| By mcreasmg the. ooneentration of the organio |
peroxides to such a value as to make the avail-

able oxygen oontent equivalent to the sulfur con-
“lead meroaptides -into the corresponding orgamc

-dlsulﬁdes and lead sulfide.:

oil from the treatlng solution. The separated

oil‘is-then contacted with- the proper amount of

sulfur to bring about the’ decompomtion of the

0bv1ously many modlﬁcations and Variatlons of

the invention, as hereinbefore set forth, may be
-made without departing from the sp1r1t and ‘scope
thereof, and therefore only such limitations
. should be 11nposed as are 1ndieated 1n the ap--

pended olaims o
Idmm T

1. An: 1mproved method of sweetening hyd_io-'
'earbon mls whreh comprises reaotmg the o11 W1th '
~ a suspension of lead sulfide in an alkahne solu-
R tron containing 1nergame peromdes - |

2. A method of sweetenmg hydrooarbon 0115

- .. operation, in which case the hydrocarbon oil to

- be sweetened is intimately mixed with the suspen-.
sion of lead sulfide in alkaline solution to which
“has been’ added the correct quantity of the suit-
-After thorough agitation the mix-

20
25

30

i

which comprises reacting the oil with a suspension.

of lead sulfide in an alkaline solution eontainlng
B dissolved inorganic peromdes and then reaetmg
| sa1d oil with elementary sulfur.

-3 A method of sweetemng hydrocarbon 01ls

45

“which comprises’ reacting the oil with a treating =
ﬁsuspensmn consisting of . lead sulﬁde an aqueocus

4. A method of ‘sweetening hydroearbon oﬂs'-

suspension eonslstlng of lead sulﬁde an. agqueous

alkaline solution and an organic peroxide, sep-
;aratlng the treated oil from the resultmg suspen-

~sion and then reaetmg the treated 011 Wlth ele-'
"-mentary sulfur

9. A method of sweetemng hydrocarbon ol.ls

Wthh comprlses reaotlng the oil- with a treatmg

| Whioh comprises reacting the. oil with a treating' -

55

60

suspension CDHSIStII’lg of lead sulﬁde an. aqueous. "

“alkaline solution and an inorganic pero:-nde sep-
“arating the treated oil from the treating suspen- gs
'sion and then reaetmg the treated 011 W1th ele-

-mentary sulfur SRR
6. A method of sweetemng hydroearbon olls

"'whloh compiises reaot,.ng the oil with a treating

‘suspension consisting of lead sulﬁde an aqueous
- solution -of sodium hydrox1de and sodium per-
- oxide, separatmg the treated oil from the treat-
 ing suspension and then reacting the treated 011 |

i

W1th elementary sulfur
CHARLES F TEICHMANN

65

o

50...



	Front Page
	Specification
	Claims

