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LEAD IN GASOLINE, GRAVIMETRIC METH00 1 

Thia S111nd11rd i1 l1111cd under the liud dcsi1nDlion 0 526: the numhcr immcdiu1ely followin111hc dc~i(!nu1ion indi1:utc5 the 
vcar uf orit1in11I adoptiun' or, in the Cll5C of revision. lhc ~car uf hul tcvi•ion . I\ number in parcnlhC5C~ indii:ulcs the year of 
i:ni n:upprovul. Thi1 is 111110 11 ~t;indard of the ln5lilulc uf Petroleum i5~uo:d under the filled dc~i11na1iun IP'. 9fl . The ·final 
riumbcr indicu1c11 lhc ·ycur or hill revi1iun . 

Thi5 mclhud wu ;iduptcd Ha joint ASTM·IP 5lundurd in 19M. 

1. Scopt 

I . I This method covers the· gravimetric 
determination of the total lead content of 
gasoline and other volatile distillates blended 
with lea<i alkyls (tctraethyllead. \etramcthyl· 
lead, dimcthyldiethyllead. methyltriethyllcad. 
or mixu.ires thereof) within the concentration 
range of ·0.2 lo 5.0 g of lcad/U.S. gal, 0.24 to 
6.0:: lead/U .K. gal, or 0.05 to l.3 a lead/liter. 

I' ·~ TE i'-ASTM Method D 2547, Test for Lead 
in Lasoline. Volumetric Chromate Mc~hod. 1 ir. 1lso 
1v11lable for this tesl. 

Non 2-Thc method· has not been (.oopcra· 
tivcly tested below 0.2 1/ U.S . gal: 

2. Summary of Method 

2.1 The lead alkyl is converted lo lead 
chloride and extracted from the gasoline by 
rcnuxing with concentrated hydrochloric acid . 
The acid extract is evaporated to dryness. any 
organic materia~ present is removed by oxida· 
tion with nitric acid . and the lead is deter
mined gravimetrically as lead chromate. 

3. Apparatus . 

3.l E~tractlon Apparatus, fabricated from. 
borosilicate glass. conforming to the dimcn· 
sions given in Fig. 1. and consisting or the fol· 
lowing component parts: 

3.1.1 Bollln1 Flad, 500-ml capacity. 
3.1.2 Hoplclns R1flwc Cond1ns,,, having u 

vapor outlet connected by a rubber tube to an 
out~ de vent or to a suction hood. 

3. 1.3 Tldstlt Tub1, approximately 70.ml 
capacity, with a line to indicate approximately 
the 50-ml level. 

3.1 .4 H101in1 Tubt, containin1 a chimney 

for increasing convection in the liquid . 
3.1.5 Htating Coil, 250-W. consisting of 9 

f\ (2.4 m) of No. 30 8 & S gage (0.25 mm) or 
equivalent Nichrome wire. 

3.1.6 Rhtostat, 25-fl resistance. i-A min
imum capacity. for regulating the heater. 

3.2 Filtt,ing Cn1cib/t, of approximately 
25·ml capacity No. 4 porosity sintered glass. 
or 25·ml porcelain crucibles. having porous 
bottom5 equivalent to Selas No. 3001. or 25-
ml Gooch crucibles. capable of retaining a 
line precipitate. 

4. Reascnu and Macerials 

4.1 Purity of RtagL"nts-Reagcrtt grade 
chemicals shall be u5CQ in all. tests. U nlcss 
otherwise indicated. it is intended that all re· 
agents shall conform to the s~cifications of 
the Committee on Analytical Reagents of the 
American Chemical Society. where such 
specifications arc available.> Other grudes IY\UY 
be used. provided it is first ascertained that th.c 
rcaacnt is of sufficiently high purity to permit 
its use without lessening the accuracy of the 
determination. 

4.2 Purity of Waur-Unless <;>thcrwise in-

'Thia method i~ undc:r the juriMtic1tun ur ASTM (.' "m· 
mi11cc D·:? on Pctrulcum Pruducl• ;ind Lut;rinnh. 

Current cdi1iun cffci:llvc Sept . It. 11170 OriJ1n;ill~ ,,. 
•1.1ed 19)9. Rcph1a:• 0 S?6 Mi. 

In the IP. thi• mc1hud IS under lhc 1un!idictlon ur lhc 
S111ndrudi~111iun Cum mitt«. 

In t970 the ~pc or lhc mcthud llloU• utcndal du•n tu 
0.2,. or kad per u .s. ••II.on. 

191' A111t11al aot>A; of ASTM Su11ulanls. Part 24. 
• "RnJcnl Chemicals.. American Chemical Socict) 

Spcci(IClllOM.': Am . . Cb&mial Soc .. Wuhin11on. D.C . 
for 1ugcsti0ftl on the testin1 of rugcnl• ftOl li.icd by the 
American Chemical Socic1y. ICC -Rn1cal Cllcmicab and 
Standard&." b1 Joseph ROiin, D. Van No1uand Co .• Inc .• 
New Yori!, N.Y .. and lhc "Uni1cd Stain Plaarmaco,ciit." 
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~m~ D 628 -@9& 

dicaled, references lo waler shall be under· 
stood to mean lead-free distilled water or 
water or equal purity. 

4.3 AC'tlic AC"id (1+1)-Mix I volume of 
1lacial acetic acid with I volume or water. 

4.4 Ammonium H.vdroxidt (I+ /)-Mix I 
volume or co~centralc:d ammonium hydroxide: 
(NH 10H,spgr0.9) w:·h l volume of water. 

4.5 Asbts10.f-Mt:dium ribc:r, acid· 
washed. und ignited for use wilh Gooch cruci: 
bles. 

Non )-Tc:sl lhe ashc:1110.s used under the condi· 
tions uf the: analyi1i11 lu determine it11 weight loss due 
to llOlubil,iiy or tu mechanical di1in1e11.ralion. If nec
essary. pick over the asbc:stoi; "' hand to remove 
cuar!W: material, and then acid-wush prior to use. 

4.6 Htavy ·Dis1illa1t-A straight-run , lc:ad
frc:e, pct rolc:um distillate. or low bromine 
number. wilh approximately 10. percent dis· 
tilling al 400 F (205 C) and 90 percent al 460 
F (240 C). 

4.7 Hydrochloric Add (sp gr I ./9)-Con· 
c:cnlratc:d hydrochloric acid (HCI). 

4.8 Ni1rie Add (sp 1r / .41)-Conc:entraled 
nitric acid (HN01). 

4.9 Nitric Acid (I +20)-Mix I volume of 
HN0 1 (sp gr 1.42) with 20 volumes of water. 

4.10 p-Nltrophtnol lndkator So/utlon
Dissolve 0.5 g or p·nitrophenol in 100 ml or 
waler. and filter if necessary to remove insol· 
uble material. 

4.11 Porassium Chloratt·Nirric Acid Solu· 
tion-Dissolve 78 g or potassium chlorate · 
CKCl0 1 ) in 550 ml or HNO, (sp gr 1.42). 

4.12 Potassium Dichromott Solution (100 
g//ittrl-Dissolve 100 I or potassium dichro
matc (K,Cr 10,) in waler. dilute lO I liter, and 
filter. 

5. Procedure 

S. \ Measure the lempcr.uure of the sample 
lo the nearest 1.0 F (0.5 C) (Note 4). Using a 
pipct, transfer 50 ~ 0.05-ml of the sample of 
lhe gasoline to the nask (Fig. I) through the. 
thistle tube. and add approximately SO ml of 
heavy distilhatc . Add SO ml of HCl and renux 
the mixture for 30 min. Use the run heat of 
the he1ner until boiling has begun (usually 0.5 
to 1.0 min): then adjust the rheostat to rcgu· 
tale the heal to maintain boiling at a vigorous 
r.ate, but not at·such a rate: to cause bumping 
in the nask (Note S) or to cause the condenser 
to flood (Note 6). After the JO.min reflua pc· 

riod, turn off the heat, allow the sample to 
cool a few minutes. and drain the acid layer 
into a 400-mt beaker. Then add 50 ml of 
water and rcnux the waler and gasoline for S 
min, using the full heat of the: heater. Drain 
the: water into the 400-ml beaker, and repeat 
the waler extraction. 

Non 4-For gasolines; having u Reid vapor 
pressure above 7.0 lb, the scaled sample container 
shall be: cooled to upprollimatc:ly 60 F f IS C) before 
rcmovintnamplc for anulysis. 
. Non S-A new or thoroughly cleaned extractor 
has u · tendenC)' 10 induce: supcr·hcuting und 
bumpin11. of the solution m11y oc:cur. Thi5 difficult)' 
is reduced and boilinJ wi.U continue al an even rate 
after the appar11tu1 hH been used for several anal· 
yses. 

NOTE 6-During the heating. hydrochloric acid 
1as is volalilizcd and con5l11nt boiling hydrochloric 
acid is obtained. Conlinuous, and vi1orou1 boiling is 
ncc:c11uy 10 obtain intim11tc mixing or the acid and 
sample to cxtruct completely the decompo11ed lead 
alkyls rrom the gasoline phase. 

5.2 Evaporate the: aqueous extract to dry· 
ness (Note: 7). Add 3 ml of HN01 (sp gr 1.42) 
to the residue. cover the beaker with a watch 
glass, and heat to oxidize any organic mate· 
rial present (Note 8). R-epcat the HNOa treat· 
men\. If a white residue is not obtained after 
two additions of HNO,, oxidize the remaining 
organic miller with the KCI0 1-HN0.1 mix· 
tun: as described in Note 8. Then add 4 ml or 
HN0 1 (1 +20) and 25 ml of water; he~n until 
all the lead salt is in solution. 

Non 7-Tu reduce the evaporal'iQ.n li"1c it is 
permissible lo employ an 11ir jct under the foll.owing 
conditions: 1,ub1tilutc II SOO-ml Er\enrricy~r· nitslt for 
the 400-ml beukcr: evaporate on a hol plate whose 
surface temperature is maintained between 230 and 
260 C. while impin'ging upon lhe surf;ac:e or the 
liquid II stre11m or hot (aboul 7~ C) clean air Ill II 

rate or 11bou1 10 liters/min. The 11ir stre11m should 
be led into the nask by means or II glllSS tube with 
an orifice about S mm in diameter, placed about 60 
mm 11bovc: the surface or the liquid. The air streum 
should not be used in the HN01 evaporation. 

Non: 8-lf the residue Oashes on being heated 
with HN01, the sample should be disc::arded and the 
acid cxtru~ion n:pc11ted on another 111mplc of 1110· 
line. Then evaporate the utracl until crystallization 
commences. but not to complete dryneu. Add 10 
ml of KC101 • HN01 mixture. cover. the beak.er 
with . a watch 1h111. and cvaparate the mixture al· 
most to dryness. Repcllt this treatment. if ncccs· 
Hry. to obtain a white residue. 

5.3 Cool the sample, add 6 drops or p-ni· 
trophcno1 indicator solution. and add 
NH.OH until the indicator changes color: 
then add approx.imately 4 to S ml in ex.cess. 
Add acetic acid to neutralize the NH.OH: 
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