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SEALED OBSERVATION BLEMENT
ZOR SULFUR_RECOVERY UNIT

 TECHNICAL FIZLD | |
| ‘This invention relates :o,ﬁn. control and cperation ot
':”ﬁ-gnl!ur_ricavery'gnig. 'Korcjsﬁecitically, tho_invopticn_:'?
tiliticfﬁo ;.sdaled bhscrvaﬁibn element whicﬁ enables the
-r_.obgfﬁtpr of the sglzt# r@ébvitf unit to monitor the flow of

5. .1iQnid'§u1;§r g#lvariqug'loéitiOﬁi in the unit.
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'BACKGROU'ND OF THE INVENTION _ _ :
'In the operation cf a c1aus-type sultur recovery unzt'.f ‘ 5"
_it is desirable, if not essential, for the operator to beft  S
able to visually monitor the flow of liquid su;:q:ngf i  ﬂ o
.5 :.virious loeatiohﬁ iﬁ.ﬁhﬁ unit. This is eénvengi§§§;;§ §3T'i~
| accomplished through the uée.of 6peh_ovet:low é1di§ﬂﬁ;ffff71 
'which.allaw the operatcr to observe the tlow'otiiiéﬁi&izf “
‘sulfur over veirs or. 'seal pots which tunction atji,”ﬁg'.'
atno-pncric pressurc and rely on a 1iquid seal to isolate:1 V“ TR

10 _. the process from the open cbservation element. The op-n} o

overflow element is typically acccssnd by ncans of a hinQ‘dgVHV:

covcr which allows the opcrator to visually obscrv. tho'f?;
tluw ot liquid sultur over - a weir or seal pot and thus{
;_:dotcrnino whothnr liquid sulzur is flowinq £run. terf
15 . example, a sulfur condenser. ' | ””"_ N
o Open overflov elements may, howev-r, be a source otfﬁ5717“3 :
'tugitivc enissions. Additionally, open overtlcw elcmcntsff;'” 
may Tepresent a significant safety hazard as a potentialﬁff,i f;;f
| source of hydrogen sulfide gas and molten sultu: in the:ft'uk.'
';20 ' 'qvqnt of an over pressurization of the system that b;owl E .
 the liquid sulfur out ofn the seal or g.ai f§q€QJ::".”H
:Furthirnpru; ‘the design of conventional open -av.ﬁtid§¢:Q ff!"
elements used in sulfur recovery units ndrnally pr§¢iudcs:; -
designing the ﬁnit.for highaf, lower and in’partic@ig#,

s variable pressures. Therefore, there exists-a'necé_ter'°’ )
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'praviding the operator of a conventional claus-type sulfur -
' _' recovery unit with means for monitorlng liquid sultur
-production ‘that does not have the drawbacks inherent 1n

' _conventional epen overﬂow elenants.
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' -_equipment in the event cf an overpressnnzetion ot the-'

~ unit. The sealed observation element of the presen

' transfer line. The sight glaee is heated and nay be ewep:

SUMMARY OF THE INVENTION | | |
_ The present invention provides an apparatus comprising EARTRNER

| la sealed observation element for visually monitoring the'-__

| le of liquid sulfur in a sulfur recover unit without tne
releass of fugitive emiseions or the other disedventagu.-
inherent in the use of conventicnal open overtlow elements.
The invention also allovs the sulfur recovery unit’ ‘to- b.
opereted at higher and more variable pressures than would.";:'-"".' S
" be poosible using conventional open overflow elements thet__;_:'._-.

: oporete at atmospheric pressure. Additionany,l the L

invention pz-ovidee greater protection of personnel and PR

invention includes at: leest one heated sight glaes torf‘

"viewing the flow ot molten liquid sulfur throuqh a sultur'

‘with a purge gas to prevent condensation or deposition ot
.materials on the side ot tbe siqnt ‘glass exposed to thei_:"- B
Ptocess stream. In one embodiment of the invention, a peir'-

- of sight glasses secured on either side of a bleod ring CoEL

" detine an interior spece that is heated with a heeted qae,i -

steam or an electrical heeting element. Additionally,

weir and light scurce may be provided to direct . end-
illuminate the flow of the ‘molten stream.  The sealed,'”

' cbservation element may include a steam jacket pipe or '-pipe )

PCT/US%_n_:zfm R
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.cross for mounting the szqnt glass at appropriate locations _'
'l.in a sultur recovery unit and/or on a sulfur transfer line.;'
to anahle an operator to’ view the flow of molten ‘sulfur

without the potential release ot vapors to atnospnere.f
' ijj: - Since the sealed observation element of the present
: invention does not rely on a liquid seal wnioh may be blown_:

:_aout in the event of an overpressurization of the unit, the '
ufil:sealed observation element nay allow for operation ot the'

unit at hiqher, lower, and nore partioularly' at more .lx.
.10 J:fvariahle preeeuree. Thue the sealed observation elenent otl
RO ]the preeent invention provides nnnerous advantages over

'oonventionel open ohservation elenents.
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ERIEF DESCRIPTION OF THE DRAWINGS R
-~j ‘For a more complete understanding ot the present_:fi;}'"
invention and the advantages thereof, reference is now made;;wgfd
.to the following Detailed Description taken in conjunction'npf_“
5 .with the accompanying Drawings in whieh- - _”;;w. _ o
FIGURE 1 is' a partial side view of a sealedflil.f?”
'*observation element of the present invention; ' ;'"
FIGURB 2 is a cross. section of the sealed cbservationmf"'”:

-element ot FIGURE 1

0 FIGURE la perspective view of an embodiment ot tnef |
| seeled obeervetion element of the _present - inventionfsfff-"”

_including a steem jacketed pipe cross:

PIGURE 3(a) ie an alternate embodiment of the seale

oheervation element ot ?IGURE 3;

15 - PIGURE 4 is a perspective vieu'ot an embodiment ot the-_“ _

o .eeeled ‘cbservation element of - the preeent inventionﬁi-_”p”:t
'iincluding additional components: _ .”'.'jh__
| FIGURE 5 is a cross sectional view along line A-A o:ff;f“'
'usmaa'and | |

lzoi- . FIGURE 6 is a perspective view of a weir employed in'

'the sealed observation element of FIGURB 4.
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DETAILED DESCRIPTION

_ Referring now to the drawings where like reference |
"_. :'cnaracters designate like or similar parts throughout, and".
spocitioally to FIGURES 1, 2 and 3, a first embodiment of R

- the saaled observation elonont 10 of the present invention_

o il illustrated. Observation element 10 is mounted on a
stoan jaoketad pipe 12 and inoludas a sight glass 14,_

: ,' prai'orahly of the fused staal typo._ "Steam jacketed pipe" |

' '-"al usad herein reters to a: smaller pipo, for example a tour..-'

§ inch dianotar pipe soourad inside a larger pipe, for_

examplo a six inch diamator pipa. stean is injocted into

-tha spaoo batwoan the larqer pipe and smaller pipo in order :

to hoat tho snallor pipo and Prevent the solidification of

G '_tha natorial tlowing throuqh tha snallor pPipe. Lines usad_
15 N o transtor molten sultur, which has a melting point of

approxinatoly 235'!' are typioally stoam jaokated in ordor .
to. provont tha nolten sultur fron solidifying inside the

."pipa. s

'l'ho saalod ohsorvation elomont 10 is secured to the

E ond ot jacketed: pipa 12 with flanges 16 which 'may be ot the
' slip-on type.  Flanges 16 are bolted togothor with stud
" holts 18 ‘and nuts 20. ‘As illustrated the observation-_

olonont 10 inoludes an annular hlood ring 22 having an -

annular axis 23. A plurality of passageways 24 extend -

throuqh blaod rinq 22 at looations around the circumference

PCT/US96/12978
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of the bleed ring. In the embodiment illustrated-"'in
FIGURES 1 and 2, four such passageways are loceted at 90"'__'
intervals around the circumference ot the bleed ring 22. ;

“As J.llustrated, each of the passageways 24 extends-'_"'--- .

5 .. through the bleed ring 22 at an angle ot approx:.mately 30‘ L

relative to a plane taken perpendicular to an annular axisjl_f...l'f._._
T23 ot the bleed ring and toward sight glass 14, Eech ot_-'__._,:_._'. S
the passegeweys 24 is also positioned at a.n ang],¢ gg

3 .approxinetely 30° relatzve to -a diameter 25 ot the bleed...-.'.,l,__ BN

10 rinq 22 taken between 0pposed exterior - openmgs 28 ot__ L e e

: paosagevays 24. Connectors 30 are provided’ to connect a v

. source of purge ges (not shown) such as steam or preterably
an inert gas such as nitrogen to the- eealed obeervetio"

elenent 10 at the passageway 24 in the bleed ring 22._

s Due to the angle at which ‘the passageways zt:'-_:f
| 'positioned, as described above, purge gas introduced
: throuqh the passageways 24 tends to sweep agaxnet the :
interior surface 36 of the sight glase 14 preventingf":'-:"""’.:"" .
_ condensation of vapors or the deposition of nateriels th;t : S
_2_0' - -otherwise may condense or be deposited on tne ineide'
surtace of the sight glass 14. The sweep gas _‘“_'Y. :y_e
introduced on an mterm:.ttent basis, 'in which case the
sweep gas removes materials which have been deposited or - :5-?‘

have condensed on the inter_:.or_-surtace 36 of the_ sigh_t' '

25. . glass 14. The cross-sectional I.aree- of the passa'qeﬁa?i" 24 o
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.raouired to pernit suttioient flow'of purge gas to keep tha_"
..signt glass 14 clear may vary with the diameter of the
"lsignt glass 14, the system pressure, tne supply pressure otiu'
the purqe gas and the nunber of passageways provided. It
E ia{ howevar, beiieved that in a typical application ini='
: which a siqnt glasa 8six inches in diameter is clamped’ onto F_.
-'tha end of a stean jacketed pipe formed from a four inch::
"dianoter (D,) pipe, inside ‘a six inch (D,). pipe, tour:
: passageways 24, one-eightn inch in diameter, located at 90'p
:'intervals around the circumterence ot the bleed ring 22 and:'"fu”_=-'3'
:angled as dascrihed above will be sufficient to kaap the -
' eignt glase clear, assuning tnat the temperature and_;"
:prasaura of tha purga nadiunsis adaquato. The saalod
'.obaarvation elanant of PIGURB 1 may be positionad at"'._
: locationa within the sulfur racovery unit to enable the o
' soparator to viaw tna rlow of molten sulfur over a weir or
'-fron a eaal pot. For exanple, saaled observation elenent;

L-nlo may’ be nounted in the top of a sulfur tank above an opan

veir to enable the operator of the sultur _recovery unit to

.obaarve tna flow of moltan sultur over the weir without:

openinq the tank to. atmosphere._l

i An alternative embodiment ot the sealed ohservation _
elenant of the present invention is illustrated in FIGURE
3 which includes a stean jackated pipe cross 32 which may-

. be poeitioned in a liquid sulfur transfer line. Sealed

PCT/US96/12978
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observetion element 16_ includes two sight glasseggii§5t5".
sopereted by bleed'ring 22-i The siqht;qlesses 14 end-Blecd;”zif}u”'.
ring 22 are clamped ontec a steam jacketed pipe cross 32iri “ a
:with flanges 16 vhich are secured with stud bolts 18 andi;ef_tf_~“ .

5. o nuts 20. As illustrated upper and 1wer sight glasses 1% S
and. 1“ and bleed ‘ring 22 define an interior spece 34.j;fifvw”
Passegeweys 24 and 24a extend through the bleed ring PTo
PrUViding'neens tor connunication between connectors 30 endi;egfff_fi

p 30a end interior space 34.

10 A source of heating medium (not shown), for exemple,ﬁlfh”:”

-steen or heeted inert gas, is introduced into intericr_
'spece 34 tnrough one or more of connectors 30 endi
paeeeqeweye 24. The heeting mediun.heets lower sight gle'"
l4a to a tenpereture sut:icient to prevent.the condensetionﬁ

15 of’ vepors on the interiecr surtece 36 of the lower sighti!f'jﬂ'“'*-”L

u'glese l4a. condensate or cooled gas exits interior spece{:'J"d
.'34 tnrouqh one or more passageways 24a and connectors 30e.d -
' Since the sight gless 14a is heated to a. deqree sutficientn?. .
to prevent the condensation of vepors, especielly sul:urfﬁifﬁ'ﬁ::'::
';ZOc." vapors, it tends to remain clear during the operation of'ﬂz'h"
| ' the'unit.' ‘Thus, the operetor of the sulfur recovery unit' _
" can view the flow of molten sulfur 38 through sight glaseeerl: e
14 and 14a during the operetion the sultur recovery unit.:,:
Optionelly, a second bleed ring, of the typef.;:.
ri g illustreted in FIGURE 1 mey be. interposed between lowerr'
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'sight glass 14a and the stean Jacketed pipe cross 32 to-;'
zﬂsweop the interior surface 36 of sight glass l4a with a

'purgo mediun such as steam or an inert gas.

As an alternative to the use of a gaseous heating '

: “{elenent, an eleotrioal heating element may be used to heatz
._the interior space 34 as illustrated in FIGURE 3(a). In ,'
"--_this enhodiment, a resistance heating element 26 is ﬁ
'insorted through passageway 24 into the interior space 34
_de!ined by upper sight glass 14, bleed ring 22 and- lower S
jsiqht glass 14a. The heating element 26 may also be:;"'.
*nlaninatod hetweon the sight glass 14 and lower sight glass_:l o
.'f14a therehy elininating tne need for hleed ring 22. -
g Additionally, a seoond bleed ring, of the type illustratad

in ?IGURE 1 nay also bo interposod between lower sight’

-'glass 14a and ‘the stean jaoketed pipe cross 32 to sweep the
r_*interior surtaoe 36 with a purge medium such as an inert

Turning now to PIGURES 4 Sand 6 a further enbodiment -

”ot the sealed observation element of the present invention o
is illustrated. Sealed observation element 10, of the typo_
illustrated in FIGURES 1 and 2, is nounted on stean '
ijaoketed pipe cross 32., Annular axis A-A passes through
'tho center of bloed ring 22 along the line of sight ot an
" operator looking through sight glass 14. . In order toi

inorease the visibility ot the sultur flow through the pipe

PCT/US96/12978
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. obeerved under untavorable lighting conditions.

13-

cros's, a light fixture 40 and weir 42 are provided. Liqht
' fixture 40, is clamped onto flange 16 with stud bolts is : -

| and nuts 20 to project a beem of light alonq axis B-B, '-__ :

which is substantially perpendicular to axis A-A. Weir 42_

- is positioned in the pipe cross opposite light fixture 40-?
and extends into the center area of the Jacketed pipe cros.'_.'_.' __'__::
- 32. Thus, molten sulfur 38 flowing through the pipe croes, '_f"_: | |
fron, for example, a sultur condenser, flowe over weir 42:"'_:___ L o

adjacent to the line of sight along axis A-A of an operator:,-';-_ - B

observinq the tlow. Additionally, the molten sulfur‘_?.;"';-,__

- :lowing over the weir is illuminated by a beam of . light'-.". e L

tron 1ight tixture 40 projected along axis B-B which is.ﬁ-l'-'_

perpendicular to axis A=A and ‘thus nay be nore readily_.:

: Although the enbodinent ot the invention illustratodi’-"-_ _

in FIGURE 4 is shown using a single lene contiguration with..f .
a bl“d ring of the type described in connection with
: r:otmz 1, the douhle lens contiguration of FIGURF.S 3 or_-

i(a) could be substitut,ed. for the single . llml

configuratien, depending ‘upon the ._application".-

‘Additionally, the double lens configuration of FIGURES 3or _' |
-3(a) could be provided with a second bleed ring, gg th.;-
- type illustrated in FIGURE 1, interpos ed between lowe:':" | :..;.._._. -
| ,sight glass 14a and the steam jacketed pipe cross 32 to.."" o

PCT/US96N2978
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} "stlveep'tne interior surface 36 with a purge medium such es_ ..
an inert gas. o _ _
- While the present invention has ‘been disclosed and'
N .,disoussed in connection with the foregoing embodinents, it o
- 5 .will be understood that the invention is not limited to the = ;
o enbodinents disclosed, ‘but- is capable of: nunerous .' |
_""reerrsngenents, moditioations, and substitutions of psrts ’
. and. elenents without. depertinq fron the spirit and scope ot
the invention. o ' a
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1. A sealed cbservation eiemant'ror viewing'tpéagiawg‘;t ;a__,

of molten liquid comprising: |
. a sight glass having an interior and exterior surtace,-. S
‘a blced rzng positioned adjacent to the sxght glass,ﬁ[J a:3'

5 said bleed ring having an annular axis and da!in;ng atfiaf;t"

‘least one purge passaqeway for the flow of a heated purge;f;:ffjl

.nadiun, said puzga passageway defining an. internal opanznql: i
~ and bOiﬂg aﬂqled to direct the flow of the haated purga"'_f""' -

madiun toward the interior surtace of said sight glass..

30 a source ot heated purge medium; and L
' o ‘at laaat one connecter for cennecting a source of tha'

- Purga madiun to the paasaqeway.

2. The saalad obaarvation element of c1ain 1 furthar_'-?'-f'" o

-cgnprising a stean jacketad pipa for nounting said ’iqht;i;y;fvﬂ:i”"f

:glaal and bleed rinq.

3. The sealed observation element of Claim 2 :urthaz‘}f?i”'5:f~-'"

datining a plane perpendicular to the annular axis of the-“ S

bleed -ring and wherein the purge passageway is anglad.' .' I

toward the interior surface of said sight glass at an anglaf11 Elfn£"'

5 | . of abcut 30° ralativa to said plana.

THIS SHEET HAS B
REPLACE EEN-
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R

. \\!\\\\!\\\\\“\\}\\\\\!\\\\]\



-' WO 9‘;10'7051' PC’I_'/US96]1 2.978 '

THIS. SHEET HAS BEEN
REPLACED -

ST N

ey

4._ 'rhe sealed observation element of Claim 2 further' '
) conprising a pair ot opposed internal openings, the opposed. _
--internal openings defining a diameter perpendicular to ‘the .

' 'annular axis and wherein the purge passageway is angled ' _

. 5 '."'toward the interior surface of said sight glass at an angle' S

ot about :!o‘ relative to said diameter.

- 5. ‘The sealed observation element of Clainm 1 further'-_' P

_ oonprising a pipe cross tor nounting the sealed observation R i

: _elenent in ‘a sultur traneter line.

" The sealed observation element of Claim 5 further - o

| .'-'conprieing a light source tor illuninating molten sulf.ur _

- tlowinq through the sulfur transfer line, the light souroe L
projecting a bean -1 4 light along an axis suhstantially'

. 5 ; perpendicular to said annular axis of said bleed ring. = . -

: 7';_ - The sealed observation element of clain 6 further ’

"'conprisinq a second sight glass posxtioned between the._ S

s ‘ \\n\\\iiiii\fﬁfi'\‘i\eﬁif"
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8. A saaled observation element tor vieéing.tﬁajfioqijf

'ot-moltan liquid‘sulfur'through aasulfur'traoatafyiihof:?f‘faf*

oonprising'
a siqht glass having an interxor and exterior surtaca. f:
'5 : a bleed ring positioned adjacent to the siqht glala.ﬁsiﬁ"'”

- and

" the bleed ring defining an annular ‘axis and a planaﬁ;{!;ﬂ;*f'

parpandicular to the annular axis:;

said blaod ring further comprising a pair of oppoaa |

10 -.purqa passageways for the flow of a heatod purge madiun.
_aaid purge pasaaqaways having opposad internal oponinqa

said oppoaod internal opanings datining a diameter ot saidj;

blaad ring, said purga passagaways boing anqled at about;z

_ _30‘ relative to said plane and at an anglo of ahout 30'
15 _ 'ralativa to said dianotar to direct tha flow purga nadiun_ _
| -.toward tha internal su:faco ot tho sight glass. 2

9. 'l.'ha sealed observation element of Claim 8 furthor}-'_._;--

'-oonprisan a source of haated purge madiun and oonnaotora' f~V*"'

tor connecting the sourco of purgo medzun to tha purgofxmf}fi”

pas aagawaya .

_10. The sealed ohsarvation'olannnt of Claim 8 farthaf.;f-"':. ”

- comprising a steam jaoketed pipa for mounting said siqht_
glass and bleed ring. '

Sheet Has Been R lacfd

mﬁ 1T
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_ '_ll.. The sealed observation element of Claim 8 turther:
._conprising a pipe cross for'mounting the sealed observation o

' _élement in a sulfur transfer line.

_ 12. The seeled obeervetion element of Clain ll_'.
:l,turther conprising a lignt source for illuninating molten'z
."isultur rlowing through the sulrur transter line, the light.f
'i“eource ‘projecting a bean. _of light along -an axis
'Tfﬂs suhetantially perpendicular to seid annular axis of said'f7'
B J'hleed ring.- ' ' '

L 13, The sealed obeervetion ‘element of CIein 1z.flﬁ*
f!urther conprising a second sight glese positioned betwoen
- the light eouroe and - the pipe cross.

[Tis sreer FASD -
| BEEN ]

—_—
—_—

Thls Sheet Has Been

(T - II"IIIHmIHIIMHilI



WO 97/07051 - PCT/US96/12978 = .

-18-
14. ‘A sealed cbservation element'for'vieﬁing'the.ficwfffl.' :
of molten liquid 'sulfur through a sulrur transfer l.i.ne o
ccnprising- ' S
girst. and second szqht glasses. and
5 _'-' " a bleed ring positioned between said first and seccnd]#iﬁ
' sight glepses, said bleed,r;nq having an annular a;;s e§§~w':”-
‘defining an internal space batween said first audieeégnge. |
sight glasses, said bleed ring :urther defining atfleeeﬁifl;ﬁj,’*
7; one peeeegewey for the ietrcductien of heating méfn’*iﬁgéjeVE

10 the intei_:nal space.

15. The sealed observation element of . c1aim 1‘¥_:'1_;3_;.;j"'

vherein said heeting means conpriees a heated’ ga-.u;tﬁie"

'16. The seeled observatien element of: clain 14Qii
- wherein seid heeting means ccnprises an electric heetingj

]element.

- ;7._ The sealed observaticn elenent of c1aim 14”[1?5] _
further ccnptisinq a steam jacketed pipe for. mcunting said _,"”
. sight glasses and bleed ring.

e18. The sealed observation element of CIain 14'__
further ccnprising a pipe cross for mnuntinq said siqht -

glasses and bleed ring.

/// B This Sheet Has Been R, |
' | \\\\\\\\\\\\\\\\\\\\\\\ WG ’il,
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”_19. The - scaled obscrvaticn elenant of c1aim 14_
fjfurthor ccnpriszng a 1ight source for illumznatinq tlcw;ng _

:a=noltcn sultur. :
n f:b. The saaled cbsarvaticn elament of c1ain 14 -
wherain the 1ight source projects a beam of liqht -along an_l

”'axia aubatantially perpendicular to said annular axis._:

21, The scaled obscrvaticn element of claim 14

_-fu:thar ccnpr;sinq a weir for. diracting the flow of. moltgnu_:r_;. .

:’,sulfur toward the ccnter ct thc pipo cross.

THIS SHEET HAS "
REPLAL BEEN
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22. A sealed observation element for viewing the'flsﬁsf7 R

ct molten liquid ‘sulfur throuqh ‘a sulfur transfer lins-f?
comprising: ' -

first and second sight glasses.

“5 I ‘a bleed ring positioned betwesn said first and sscondrf;fl:f'

| sight glasses, said bleed riﬂg having an annular axis’ and}lﬁf-

"dntining an internal space betveen said first and sscond¥ ﬁr5'~'7-

sight glasses, saia blsed ring further dstininq at lcastf_*:ﬁjfl; ;'“

"_ons passageway for the introduction of a heated qas into;“jlnf

10 : thc intsrnal spsce'

- a pips cross - tor mounting said -sight glassss andf@._fk'f*f’f*

bleed ring in a sulfur transter line; _ :
_ a veir for directing the sul:ur toward tho csntsr ofﬂ
o tho pipe cross for obscrvstion through said !irst'snda
-15l-' second sight glasses; and SN

a light source for illuninating flowing molten sulturi!ﬂ%ff

flowing over said weir, said light source projccting a b.an;iiffflﬁfﬁ 2

of light along an axis substantially perpendicular to saidffff -

' annular axis.

————
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