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THIS METHOD Eb APPLHCABLE TO ALL MOTOR BENZOLS AND, ALL CRUDE LHGHT OlLSs FXGFPT

WHERr CONTRACTURAL REQUIREMENTS SPEGIFY A DIFFERENT PARTHGULAR METHDDo :

g

PRuNcnPLEs

THE EVALUATION OF MOTOR BENZOL AND ORUDE LIGHT OIL INVOLVES A PROGEDURE SIMILAR
TO THAT USED IN COMMERGIAL PROCESSING. THE MATERIAL IS “"TOPPED" TO REMOVE NON=
CONDENSABLE SUBSTANGES AND "LIGHT ENDS." THE REMAINDER §S AGID WASHED, NEUTRAL=

1ZEDy AND THEN DISTILLED TO REGOVER THE PURE FRAGTBONS" AND [NTERMEDIATES

APPARATUSS
b Fo PYREX, PEAR=SHAPED, 2000-ML. SEPARATORY FUNNEL WiTH § STOPCOGK AND @ STOPPER -
j FosHER SGIENTIFIG GOMPANY, CAT. Noo 10=437,
TN

2o PvYREX GRADUATED CYLINDERS:

Ao 10=MLo. CAPAGITYS OJ«ML° SUBDIVISIONS = FISHER SCIENTIFIG COMPANY,
CATALOG No.

8o 50=MLo CAPACITY; [<ML. SUBDIVISIONS =

8o  100=MLo ©APACITY; I=MLs SUBDIVIS|ONS =
Do 250=MLo CAPAGITYS 2=MLo SUBDIVIS{|ONS =
Eo 500=MLo CAPACITYS 5=MLs SUBDIVISIONS =
Fo 1000=MLo CAPACITYf 10<MLo SUBDIVISIONS =
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"
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3o PYREX FUNNEL, 150=MM. DuAMETER AND iEOsmmo STEM LENGTH = FISHER SCIENTIFIC

CompanY, CATALOG NO. iO~372°»

4o Ao SECONDARY DISTILLATION THERMOMETER, =5°C T0 250°C, FuLL

INTERCHANGEABLE 10/30 § GROUND dO NT = ARTHUR H.

NOO 953 ?"Co

Bo SPECIFIC GRAVITY THERMOMETER, EZOOC 10 1059 Cs ETGHED STEM, 12

TAaYLOR EN%TRUMENT CompaANY, CaTaLoc No. 2!250°

6o LIGHT EWBS THERMOMETER, 12°C 1o \2600 Qs 298 D\vxsmons - PRWNGb

CataLoe No. 0235

0
Do POT AND GOLUWMN THERMOMETER -2% ro 300°%,
CaraLoG Noo 065. .

LENGTH,
THOMAS C0., CATALOG

19 Divisions = PRINGO
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56 Dﬂ%THLLATuON COLUMN = 53" OvERALL LENGTH x 1™ DiAMETER (1.D.) GLASS GOLUMN
WiTH 35/20 SPHERIGAL JOINT AT THE BOTTOM AND A 29/42 STANDARD TAPER JOINT
AT THE TOPo NIGHROME WIRE GOIL ON INNER JAGKET PROVIDES HEAT FOR GOLUMNe
THE PACKED LENGTH OF THE COLUMN 18 48"3 44" aRE PAGKED wiTH HEL|-PAK OR
3/32" STAINLESS STEEL HELIGES AND 4" ARE PACKED WiTH 1/4" BERL SADDLES.

6. HELIGRID PAGKING = "HEL{=-PAK" - PODBIELNIAKy INGos CHICAGO, ILLsoy, CATALOG
Noo 29175 OR STAINLESS STEEL HELIGESs 3/32" GOiL DIAMETER, Noo 30 GAUGE =
SCIENTIFIG GLASS APPARATUS COoy CAT. NOo J=1219,

7o CORAD VARIABLE REFLUX STILL HEAD = CORNING Grass WorkS, CATo Noo 3530,

8o SINGLE NEGKs ROUND BOTTOM DISTILLING FLASKS, 35/20 SEMi=BALL JOINT W[ TH
24/40 T yoinT AT 200 ANGLE:

Ao I=LITER GAPAGITY = SCIENTIFIC GLASS APRARATUS CO., CAT. NOo SB=1850.

Bo ZELETER CAPAG " TY = N »W . ] i " " oe o i

Go INNER GONNEGTING GLASS JOINTS WiTH REDUGED TUBES = 24/40 §F =
SCIENTIFIC GLASS APPARATUS COos CATo NOo J=180.

9o SPHERICAL HEATING MANTLESS

As [=LITER CAPAGCITY = SGHENTBFUG GLass APPARATUS CO.s CAT. Noo FH=108,
Bo Z=L|TER CAPAGITY = . " " " wo" FH=110.

10.  "Varpacs™ - GENERAL RaD1o COMPANY, TYPE V=5MT.
1T. FRrReEzing PoINT APPARATUS = SEE REFERENGE (1),

12, CoLD TRAP FOR NON=CONDENSABLES = USE GRADUATED TEST TUBE (INLET TuBE
ATTACHED WITH GORK AND RUBBER TUBING) IMMERSED IN DRY |GE=AGETONE BATH.
TEST TUBE (25 MLo) OBTAINED FROM FiSHER SGIENTIFIGC Coss CATo Noo 14950,

REAGENTSS

to CONGENTRATED SULFURIG ACID; REAGENT GRADE (96 2 0.5% Ho804 8Y WTo)o
2o CAUSTIC SODA SOLUTION = 15-20% BY WT. REAGENT GRADE NaOH,
3o Carcium cHLORIDE (FLAKES3 TEGHNIGAL GRADE).

PROCEDURES

A ONE=LITER SAMPLE OF THE OfL AT ROOM TEMPERATURE 1S MEASURED [N A ONE=L|{TER
GRADUATED GYLINDER§ NOTE AND REGORD TEMPERATURE. THE SAMPLE (S TRANSFERRED TO
2=LITER DISTILLING FLASK AND THE FLASK GONNEGTED TO THE GOLUMN. THE OUTLET
TUBE FROM THE STILL HEAD [S GONNEGTED TO A COLD TRAP GOOLED T0 =30 7o =409C in

A DRY ICE=ACETONE BATH. HEAT 1S APPLIED TO THE FLASK BY MEANS OF A "VaRjag"
TRANSFORMER AND "GLASGOL™ HEATING MANTLE (LOWER HEMISPHERE ONLY) AND THE MATER=
1AL {S REFLUXED UNTIL A CONSTANT VAPOR TEMPERATURE IS ATTAINED. THE LOW BOILING
GONST{TUENTS OF THE OIL ARE RECOVERED N THE GOLD TRAP AND THE VOLUME S MEASURED
AND RECORDED. THESE LOW BOILERS MAY BE WARMED TO THE POINT WHERE BOILING BEGINS

BEFQORE READING VOLUME 1N THE GRADUATED GOLD TRAPo A WATER=COOLED AUXILIARY
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CONDENSER S ATTAGHED TO THE OUTLET FROM THE STILL HEAD; AND A 50=ML. GRADUATED
CYLINDER, IMMERSED [N A BEAKER OF |CE AND WATER, IS THEN FLAGED TO REGE{VE THE
DIST{LLATE FROM THE GONDENSER. THE DISTILLATE IS GOLLEGTED AT A 2051 REFLUX
RATIC UNTIL THE OVERHEAD VAPOR TEMPERATURE 1S 79.0%C, GORREGTED 10 760 WMo Hes
ABSOLUTE PRESSURE. (NOTEs ALL TEMPERATURES REFERRED TO ARE GORREGTED TEMPERA=~
TURESo.) AT THIS POINT THE DISTILLATION S INTERRUPTED AND THE TOTAL VYOLUME OF
DISTILLATE OBTAINED |S RECORDED. ’

AFTER ALLOWING THE GOLUMN TO DRAIN FOR AT LEAST ONE HOUR (PREFERABLY TWO HOURS ),

THE FLASK (S DISCONNECTED AND THE GONTENTS POURED INTO A 1000=ML. GRADUATED
OYLINDERs GOOLED TO THE SAME TEMPERATURE AT WHICH THE ORIGINAL SAMPLE WAS
MEASURED3 AND THE YOLUME 1S THEN REGORDED. USING A 2=LITER SEPARATORY FUNNEL,
THE OIL 1S WASHED WITH A VOLUME OF CONGENTRATED SULFUR|IC AGD EquaL TO T% oF
THE VOLUME OF THE TOPPED OfL. THE AGID 1S ADDED |N [NCREMENTS OF 3=5 MLo,
SHAKING V|GORCUSLY BETWEEN EAGH ADDITION. THE SEPARATORY FUNNEL MUST BE GOOLED
UNDER TAP WATER OGCASIONALLY TO KEEP THE TEMPERATURE OF THE OIL BELOW 250C.
WHEN ALL THE AGID HAS BEEN ADDED, THE MIXTURE SHOULD BE SHAKEN ¥|GOROUSLY AND
CONTINUOUSLY FOR 20 MINUTES. THE MIXTURE 1S THEN ALLOWED TO SETTLE FOR AT
LEAST 2 HOURS OR PREFERABLY OVERNIGHT TO [NSURE GOOD SEPARATION OF THE AGID
AND OIL LAYERSo. THE AGID LAYER (1oEoy LOWER LAYER) IS THEN DRAWN OFF AND DfS=
GARDED. THE OIL LAYER IS ADJUSTED TO THE ORIGINAL TEMPERATURE AND THE VOLUME
AGAIN MEASURED ([N A LITER GRADUATE) AND REGORDED.

THE AGID=WASHED OIL IS NMEUTRALIZED IN A SEPARATORY FUNNEL BY AGITATING FOR AT
LEAST 5 MINUTES wiTH 100 MLo oF 15=20% NAOH soLuTiON. WHEN THE GAUSTIC LAYER
(10Eos LOWER LAYER) HAS SEPARATED, |7 1S W{THDRAWN AND DISGARDED. THE SAMPLE

I3 THEN THOROUGHLY DRIED BY PASSING THROUGH CALGIUM GHLORIDE GONTAINED IN FILTER
ParER (Noo | WHATMAN, 24.0=0Mo)e A 500-MLo PORTION OF THE DRY OIL IS MEASURED
AND TRANSFERRED TO A ONE=L{TER DISTILLING FLASKo A 100=ML. PORTION OF GCHASER
(BotLing ovER 2009C) s ADDED TO THE SAMPLE IN THE FLASK. (NoTEs POLYETHYL=
BENZENE ToPPED 70 210°%C OR TETRALIN 8 SATISFACTORY.) THE MATERIAL [8 THEN
FRAGTIONALLY DISTILLED AND VOLUME=TEMPERATURE DATA OBTAINED AT A SUFFICJENT
NUMBER OF POINTS DURING THE DISTILLATION SO THAT AN AGGURATE DISTILLATION GURVE .
MAY BE PLOTTEDo THE DISTILLATION IS GONDUGTED USING A 203 | REFLUX RATIO BETWEEN -
PLATEAUS AND A 53| REFLUX RATIO WHILE “PURE GOMPONENTS™ ({oEo BENZENE, TOLUENE,
XYLENE) ARE BEING DISTILLED. THE BENZENE FRAGTION |NGLUDES MATER]AL DISTILLING
uP 70 95.0°%C. A cuT 1S TaKEN AT THIS POINT. WHEN ALL THE BENZENE HAS BEEN
DISTILLEDy; THE WATERIAL GOLLEGTED BETWEEN 79.0°C aND 95°O°C 1€ GOMBINED,

THE FREEZING POIINT( i) AND THE. PARAFFIN GONTENT(z) OF THIS MATER[AL ARE THEN
DETERM ) NEDo

THE FERGENTAGE Of TOLUENE PRESENT [S BASED ON THE AMOUNT GOLLECTED BETWEEN
95.0°C asD §125.0°Co A TOLUENE FRAGTION WiTH & 1.0 C BOILING RANGE INGLUDING
THE‘BOBLBNGig?ﬂMT oF TOLUENE (110.6°C) 1S GOLLEGTED AND THE PARAFF(N GONTENT
DETERMINED. * THE XYLENE CONTENT 1S BASED ON THE VOLUME OBTAINED BETWEEN
125,09 anD 155.0°C, WHILE THE MATERIAL BOILING BETWEEN 155.00C anp 2000

1S DES|GNATED AS HEAVY SOLVENT. THE DISTILLATION 1S CONTINUED UNTIL A VAPOR
TEMPERATURE oF 200°C 18 REAGHEDS THEN THE DISTILLATION 1S STOPPED. -
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TN ORDER TO 4YOID ERRORS DUE TO LOSSES DURING THE DISTILLATION; A MATER[AL
BALANCE ON A VOLUME BASIS SHOULD BE MADE. CONSIDERING GOLUMN HOLDUP (ABOUT.

I8 MLo AS TETRALIN), THE LOSS SHOULD NOT BE MORE THAN 4% OF THE YOLUME CHARGED
TO THE COLUMN FOR THE SEGONDARY DISTILLAT!ONo

CALGULATIONSS

To

PriMARY DiSTILLATION

Ao % Ligut Enps = VOLUME GOLLEGTED BELOW 79.0_C x 100
: 1000

Bo % AciD wasH Loss = (VOLo BEFORE WASH = ¥oL. AFTER_wasH) x (]00=A)
VOLo OF OIL WASHED

SECONDARY DISTILLATION

Go GCORREGTION FOR OIL REMOVED = 100 = A - B
Do VOLUME OF SAMPLE EMPLOYED AS STILL CHARGE [N SECONDARY DISTILLATION

Eo % BENZENE

08

VOLUME GOLLEGTED BETWEEN 95.0°C ANB_125.0% x C

Fo % TOLUENE =

BB

6o % Xvienes = VOLUME GOLLEGTED BETWEEN 25,09 anp 155.09 x C

D

io % HEAVY SOLVENT = VOLUME COLLEGTED BETWEEN 155.0°C anp 200.0°C % ©
D

to % HiGH BOILERS = 100 = (A + B ¢ E + F # G ¢ H)

RESULTS TO BE REPORTED:

THE FOLLOWING RESULTS SHOULD BE REPORTEDS

Io
2o
3o
4,
5.
6o
70
8.
%
10,

% LiGHT £NDS

AciD wasH LOSS

BENZENE

TOLUENE

XYLENES

HEAVY SOLVENT

HieHd BOILERS

FREEZING POINT OF THE BENZENE FRAGTION DISTILLING BETWEEN 79,0 aMd 95,09,
PARAFFIN GONTENT OF THE BENZENE FRAGTION DiSTILLING BETWEEN 79,0 aup 95.0%C.
PARAFgﬂN GONTENT OF THE TOLUENE FRAGTION WITH A |~ BOILING RANGE, INGLUD[NG
110.6°C.,

TATATATAT
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Tvems 85 9, and 10 ARE NOT UTILIZED [N THE CALCULATIONS, BUT ARE USED 70
INDICGATE THE QUALITY OF THE SEPARATED GOMPONENTSo

REFERENGES S

(1) Sranpazn MetHoD oF TEST FOR SOLIDIFYING POINT OF BENZENE = A SoTs Mo
DesiahaTIONs De852-47,

(2) STaNDARD METHOD OF TEST FOR PARAFFINS IN INDUSTRI AL AROMATIC HYDRO=
cARRONS = A.S.ToMo DEStIGNATIONS D=851=47,
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