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about 16 hours and cool ed at roomtenperature. A stream of anhydrous

hydr ogen chloride 60 gas was allowed to contact the zeolite (pore dianeter
about 7-9A; surface area about 750 60 [err]. downflow until the | oading

was conplete, i.e.. about 15.6-17.5 wt. % of HO at equilibriumat room
tenperature. When anhydrous HClI contacts the sorbent. an exothermc

reacti on zone, devel ops at the top of the reactor. This zone noves down theéi:)

bed. After the bottom section of the reactor cooled down, in an atnosphere

of HCl gas. the reactor was 65 purged argon for about 1 mnute
renove any eagl_l_yad.esu.bed _HCl 5{592 5’ 5

1, 582, 996 3 EXAMPLE 2 80 grans of a NaX
nol ecul ar sieve, 1/16" extrudate, were pEXa®®PLE®R a gl ass reactor, cal cined
at 400 degree C. |n ar gon for about. 16 hours and cool ed to room

M 1
tenperat ure. Anh),(a cm 0° ﬁ%% o r@gn c%g ?to room tem ure ?ﬁ%ﬁg le
1) over the cadc Tpa Y oVd Inedd E ben
extrudat e adsorb&:@ld tcmﬁﬂet it qutroﬂatedm@mbed:hﬁmﬁIMgmUdrabaﬁtlelslwl%mee
prepared in the Wanotherwise prERaf] nethqmam ﬁe‘i 32.1 grans of a
commer ci al Ty obt ai ned anor phous sili ca- & or bent (Durabead-1) 10
having the fold owinng gancstalcommeiRRaly siRSnediotphdhdsiliRh- smmmaqwbemﬂuras&mf@cem
area about 200 nﬁah@pg thﬂnﬁbllamsg gkememl firop eatﬁdsmomdmmdtexmbodt 88A0suirfa@: arda abwarzeo
calcined in argo

edi 0 fer,
e b SRR e

equi libri um aisr AT b3 thy Dridas I e 0. 345 grans
15 were adsorbed by the sorbent. EXAMPLE 4

15 EXAMPLE 4 A Teg Iarl:«ng Jnl nentzgr(ljnt m P bwa8 \gﬁgasa 1'(3)9 on amm%mt in a%b-?telO%
@rpéf a fe NaR

contam nant in ag rx%fbr r&oftain s%rﬂeﬁtaﬁftlpﬁdsorbed )
cont ai ni ng t hgo atmbﬁm asMeTsdnbadiBoE wasadb ed s a e

Exanpl e 1 was co @élattﬂv tt kil hhandata telzgefﬂtﬁte QIOW he
bott om of the re e ! fﬁ@%ﬁ%{ﬁj’rag %e C

bel ow t he boili ngrdagétNR, e ywdiaa@&oﬂ na"r Qr l<f39ppIBU18321
noved upfl ow ghr %meahmn hmtyswno balftbrqomamineubm Predexndphtht mhcarnd:s(aasmfwmine 25

reactor. The nap 2, bter ‘FW&'FF“&H}‘ gesrgeny of E’f”ﬂtl‘!fcztleaq‘\“@?'&“r’r’éFO‘h‘%Pﬁmq%Fd to
properties were as shown in Table 1, <5 gplgepd before 25 contam nation
and 75,000 ppb after contam nation. Product naphtha properties are shown in

25 Table 2, ad@er treatnent w t PRORERIBES ONNATHERAREER 2 | ead 30
contam nation was reduced to <5. TABLE | 3 .
PROPERTI ES OF NAPHTHA FEED Nf,’f;ff},a 10 Bt Sasetine
Cont am nat ed W t GridVap,Harpa 10% Regul ar Gasol i ne G ayhkty, degree
AP| 35  vapor Pressure 63. 0 2.3 62.2 35 Vapor Pressur¥.
2.3 Water, ppm. 3. 3 384 Water, ppm -
44 Lead, ppb. Lead, ppb. <5 <5 75,006 (B3QHPm) 75 ppn)
Chloride, d Chloride, CI” absent absent abseant 40
40 Distillatith, degree F 5% 188 10% 40
198 45 30% Distillation, °F 215 -
45 50% 5% 237 708§ -
264 90% 10% 296 588 EP
335 45 30% - % TABLE 2 Propertl és of Napht H4
Treated 55 50% Wth HCI/NaX, 2076 LHSV, 10 vol /vél of Contact
55 Mass 25 degree ﬁ% 90@ 6 )
N 50 EP 335 - 50
' TABLE 2
) Properties of Naphtha Treated
55 With HCl/NaX, 0.6 LHSV, 10 vol/vol of Contact 55
Mass
25°C 90°C
Gravity, °API 62.2 -
60 Lead. ppb. <5 <5 60

Chloride, CI- absent absent



G avity, degree API 62.2 60 Lead. ppb.

<5 <5 60 Chloride, d
absent absent 4 ]
1, 582, 996 4 EXAMPLE 5 One gallon of a

hexane/ t ol uene m xture (70/ 30 vol.) containing 174 ppm Pb was punped
pffiow, 0.5 LHSV and at room tenperature, through a sorbent system as

b% ribed in 5 Exanple 3 followed by anether gallon containing 340 ppm
d Fi nal | y, 1500 m cont ai nlg 99% 450 ppm I ead were used. 10, nf~sanpl es

D i\, a

of ,
(descrl bed beI ow) at 24 hour |nterval S. In addltlon 500 m sanples were
taken at about 25 65% and 7£5XAMP|CE5depI etion points for ppb Pb anal yses
by Test Method B descr| bed  bel %{) le 3, SUI’Y;TBI‘I es dart‘a obt ai ned on
sampl e%ﬂstgt@“‘;sgg g {1 G LB Geat ed w (h the
sil scee %H 6t tefmng 4c deFigalBl 150 Qué&&mﬂgermerat ure.

Dat a 430 pphllead Qe&h&w td"raltsamislsd widgdy wenredke fomﬂnagdmsncrlbaoalysesrbw s one nol e of

HCl t o;l"eetrMethgllé o E}}g B inte pf)f’éls ¢ ) mﬂg 0. 345 gm

(9 45 ﬁ'@f%’ lo % glﬁ mariz g@am@foﬁ't)slg li’ﬂfalbﬁ%lt § od’t to react, 15
[ erib] hydrocarbon mixtures treated with the snhca-al n¥WHET1 8o Bystemn of BxaApIEB @t aho m xt'ure of

tetraaioktylted\ grej . e, tetraeth |, tetraneth |, trlneth Ieth |,

di et hyI n@};frt:;ﬂéosgg‘&tha% e fPihC ggggt%gf%%\g ‘gaﬂ r@?g, Sy ‘?40 used, the

cont ac} 9 ap0| nt 100%o >
300ppmandt hat al kyl | eadcoRnﬂumd:;@leaGtH +ZR3Rth h avai l abI e HCl inishe

catalysts until all the, i s erl e E: lABLE %{@ AL R4Pb FROM LEAD
mAw%yﬁa commetc1a mtxture q_ltarj y. ’B VENT W TH

25 HO T ot b oF5 7510 1R e AR BnficikiSMefiREIBObpmBY @Dl € 3 Pb, ppm
i n 20 thofeedi13RppM wimtht a point ~100Pi3o >r300ppm awtthat alkyl lealic@fipodudsardoe d 20 Feed
(g/ gal Yith avaiiapleCidel ig the qopelysts until all the | ik fgpipted. HCl Used 30
ppba ppnb 174 (0. 49) 0.41 <0.1

35 Moo Comrey. <01
:232 205_ 91 35 3400 I-FC_'I/SIL CA-ALUAQHAI})B¥5 °AND 0.5 LIi.%V 1.13 0. iL
<0.1 58 1.16-1.30 Sorbenﬁ%xample_? <0.1 59-67 40
1. 30 Pb, ppmin - Pb, gm Removél 1 Pb in Treated67 % of Add&ybdd 30- 1 43
29 30 Feed (g2@al)l by Contac6Ma$3 1. 46 Naphtha - HCl Used (. 430
75 450 (1. 26) 1.46-1.93 ppbs p 4.1 75-99 1.93
- 174 349 0.4199 a5 FPEG 38

2 > 1. 5% : 0.45.04 >3005 S01100 50 3s-A comgpreially

avall abl g (?x] re of tefrgal kyl leads, i.e.<pjetramethyk, tetrdethyl, 50
trinmet hyI di et hyl Odgl- met hyl etc.. was<giged at thggcontam nant.

2- - Moi sture content < 10013ppm a--Test Met hagl1 A b- - Testsg Met hod B (ASTM
D3237). 55 Test Metthed.38 i s useesto detexoine | eads-bn refor napht has
and®&imilar i ght hydrocaso- 55 bon-stocks «0.1concentr&ftions g@l ow 100
ppb, i.e.. trace anount3§-1ai3 | ead. R®ad presedi as al k{F3 ead cont am nati on
and as napht henates and lotther conpounds deco¥posed by BPonmi ne are

det er mi neidd (Ceéler met dl46-1cM3 not interfere. OHTLINE RETHOD A g

500*M sanple is react ec{-gzn an appropriate %garrpl e bot t9P9%2 with 4 49 (SN)

brom ne
>1.96 ‘ >300 =100

50 l-A commercially available mixture of tetraalkyl leads, i.e.. tetramethyl, tetraethyl. 50 .
trimethyl-ethyl, diethyl-di-methyl etc.. was used at the contaminant.
2--Moisture content <100 ppm.
a--Test Method A
b--Test Method B (ASTM D3237).

55 Test Method A is used to determine lead in reformer naphthas and similar light hydrocar- 55
bon stocks at concentrattions below 100 ppb. i.e.. trace amounts of lead. Lead present as
alkyllead contamination and as naphthenates and other compounds decomposed by bromine
are determined. Other metals do not interfere.

OUTLINE OF METHOD A
60
60 A 500-ml sample is reacted in an appropriate sample bottle with 454g (SN) bromine
diluted in carbon tetrachloride to 1 liter, for 2 minutes at room temperature, and then
extracted with water. The extract is transferred to a test tube and aspirated into the burner
of an atomic absorption spectrometer. The absorbance of the 2170A line is measured and
65 convrerted to lead content by means of a calibration curve. 65



dlluiedln carbon tetrachloride to | ljiter, for 2m'nth room
terrperatfr e, and then extracted with ter. The extract i amef er r e~ 991
test tube and aspirated into the burner of an atom c absorption

spectroneter. The absorbance of the 2170A line is neasured and 65

C ed to |l ead content by nmeans of a, calibration curve. @
65 1.582. 996

5 Test Metshod B (ASTM D3237) is used AT P:L| | yze unl eaded materials sucsh as
fuel s comm—o—ﬁ—ppmm-n-m%—ok—keaé——&H—NE—e;NHH@—B—S—lhe-
atom c absorpl rr is adjusted with the aid

comer ci al | yco:fta‘%?é %5%%9 S%SS IS W 6 agglﬁ‘it‘tnéﬁ*}ged mﬁ@nglglﬁvtﬂhétsrfﬁg%“ al is
t hen aspirated y |nto t NE OFMETROD B he absorption is neasured. |
As is reaglily apparent fromthe data in the foregm :§ Tabl es, the sorbent

T ip ja h ‘
i%St em and rreggf%ne stanggs%tzat:on sgﬁfo hgﬁoxglegq %Eﬂi Tia 1svtvllxien splrateﬁtﬁ&g)ﬂmgﬁﬁe a’t. :

instrument and the absorption is measur

10 REMOVAL Gks if¥httilyfal € EdvltHe dabaAib) themﬂ TIAIEE [thd\NOdhH 9s1EnY ardlRARDENT 15

with 10 Iyp. 9HGsy Bpiepiiaa signifipaniimprovement in the art. 15 AT 250G, |
Cat al yst Sorbent: Exanple 3 LHSVABEEH Feed Cunul ati ve
hr | Pb in TreREMDVAL OF R.POIMROM KUWAIT LEAD' VO. M. n
at 25 degree C CONTAMINATIBONAPHTHA BYOTREATMENT 600
5 15 <5 1200  with 10 ML. HCI/SILICK-ALUMINA <5 25 15

1700 15 AT 252¢ 25 2200 f
20 Catalysts 1 §Qébe’1*a5f‘6"@e‘?or Pb'\ion"tram nant used. TABLE 5 30 |
30 REMOVAL OF_ R4Ph EROM K EAD CONTA ED NAPHEHA Y TREATMENT WTH
Y0 M e/ Sl PF p“lUMNA U} L HSV 35 a,?ﬁ-c ; Zﬂiemed 20

35 Cat al yst Sor bent : Exarrpl e 3 pb in Feed Cﬁ ’ fhve
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