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(57) Abstract

The present invention is a method for controlling a process for producing a distillate fuel [15] heavier than gasoline. The process
includes several different fractions, streams, including alcohols [8], olefins [11), and acids [11]. At least one of the streams [8] or [11] is
irradiated with IR radiation, allowing the determination of the concentrations of at least one of alcohols, olefins and acids. The temperaturc
.of the separator [6] or [9] is then adjusted to change the concentrations to pre-detenmined values.
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reduce the boiling point and improve cold flow properties. In addition
hydroprocessing removes any oxygenates and oleﬁns produced durmg FT-HCS
by converting them to the corrésponding paraﬁns The removal of olefins and
oxygenates is desirable because high olefin contents are directly related to poor
oxidative stability and carboxyhc acids result in fuel corrosivity. But the - |
complete removal oxygenates including high molecular weight linear primary
alcohols is undesirable in that Fischer-Tropsch distillates that retain native long
chain primary alcohols exhibit surprisingly high lubricity. Prior art processes
maximize the desirable oxygenates, while minimizing undesirable carboxylic
acids, and olefins. All of these flow plans require a degree of over
hydroprocessing in order to assure product compositions within the desired
range. This over processing results in undesirable increases in capital costs and

- higher operational costs from larger recycle streams and hydrogen consmnptxons
The ability to control secondary hydroprocessmg ‘would therefore allow the
continual optimization of the operations, while minimizing both capital and

~ operational expenses The present invention provides for the use of infra-red N
spectroscopy to provide real time operational control of a novel flow scheme to -
produce a high lubricity, high stability Fischer-Tropsch derived diesel fuels and
blend stocks. Infrared spectroscopy allows for rapid and reproduclble
measurement of key olefin, alcohol, and carboxylic acid concentrations in both
process streams and final products.

SUWARY OF THE INVENTION

The present invention is a method to control a process that uses the
Fischer-Tropsch (hydrocarbon synthesis) liquids as a component of distillate
fuels. The process includes a hydroprocessing step. Hydroprocessing removes
any oxygenates and olefins produced during FT-HCS, by converting them to the



primary al cohols exhibit surprisingly high lubricity. The ability to
control secondary hydroprocessing would therefore allow the continual
optim zation of the operations. Infrared spectroscopy is used.to provide
real time OYRPA#EBhal control of the procegss to produce hi ghPGUBIIRIY,
hi gh stability Fischer-Tropsch derived di®esel fuels and bl end stocks.

I nfrared spectroscopy allows for rapid and reproduci bl e neasurenent of key

ol Sf } n, ?I cobﬂle gmmng@amﬁnkl Qhaeeﬂhoeahoﬁﬂefm lafd DxiygelateHispdesinbdie st & eans
an i na uaes
the stops obecalise bigh elefin, contents are ety sPERAE(S Bt cxd HiiyE-Crbiliey a5

heavi er fr acarboxyliccacads regult én flﬂela:ormsmt)ﬂ' hEhe completgmovalroﬁnxxgenaMe
further Sep?{ﬁh gﬁgﬂ%@regﬁ@“ r eaf fald Rlurldesithble!\th

fractions | ngn avy near primry, gl c oI S

and at |eastha§h§en.shewndha tdiseha f WQS‘F tes; thatase Ve 1 &shws

ol ef i ns. angragiialodhtis SkEbAOSurh mqubﬁéﬁf' ahecabmtyholdamlauon and
e absor I ONn specC roauce I a on 1.,s

A nunber Peaﬁg@yﬁxﬁzyhorﬁp SR AN o Sbiinigation of

ol efins, or the eramns.hMmdtspecu'os::op neusem&ﬂprbvﬂa teh!auntesopthmal -

t

tot é“&ﬁ?%ﬁb@??ﬁﬁf‘e#ﬁ@@ ?@i?gﬁﬁ?@if %‘*stﬂ%'ﬁﬂ‘e“%& er"%‘nfb S§ﬁp°”se.

val ues. The.deaweddmelalqls)md lendfstods Ho_&wedqucmmms o

porti on of &%&h&iﬂl@nﬁ%@m@ﬁiﬁthﬁ%bﬁéﬁa%&md&wws aclﬁhen the .

recovered hy en | east a portion of the
gﬁ“ﬂiﬁﬂ?&‘mﬁ-s fractionated and a

rocessed ct |
al cohol .fra&Pm &%&qugm

distillate pr oduct I's_r ecover ed. .lIn ot her enbodi nents,; either the blended . -

R e bt on Jadinel bl %@%&&8@@%@&#@%@% e

al cohol s, olproduct ofra Elschm'-depsch progess intoacheavierfactiopand olightey -t hen be
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separator into at least two fractions, at least one fraction containing heavy linear
primary alcohols and at least one fraction containing lighter linear primary
alcohols, olefins, and acids. The alcohol fraction is irradiated with IR radiation
and the absorptiOn speotrum produced by the IR radiation is measured.

S A number representanve of the concentrauons of elther the _

| alcohols oleﬁns or acids in the fraction is detenmned from the absorptlon §
spectrum and then the temperature of the separator is adjusted in response to the
concentrations to change the concentrations to pre-determined values. Then at -
least a portion of the heavier fractions and at least a portion of the olefin and

~ acid fractions are hydroprocessed. Then the recovered hydroprocessed product

is blended with at least a portion of the alcohol fraction. The blended
hydroprocessed product is fractionated and a distillate product is recovered. In
other embodiments, either the blended hydroprocessed product or the distillate
product is irradiated in order to obtain an absorption spectrum and, thereby, the
concentrations of the alcohols, olefins or acids. Then temperature of the
separator may then be adjusted to maintain the concentrations at predetermined
values. '
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Figure 3 shows solubilized copper vs. IR absorbance at 1713 cml.

Figure 4 shows he |inear correl ation between 1-decene concentration and the
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Figure 1 is a schematic diagram of present process.

Figure 2 shows the the linear correlation between hexaneic acid
concentration and the absorbance at 1713 cm™.

Figure 3 shows solubilized cOpper vs. IR absorbance at 1713 cm™.

Figure 4 shows he linear correlatlon between l-decene '
concentration and the absorbance at 1642 cm™

Fxgure 5 shows the peroxide number after 28 daysasa functlon of o
fuel absorbance at 1642 ctn

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention relates to the use of infrared spectroscopy
(IR) to optimize and control a process that uses the Fischer-Tropsch '
(hydrocarbon synthesis) liquids as a component of distillate fuels. Specifically
this invention relates to the control and optimization of the hydroprocessmg step -
" tequired for converting hydrocarbon synthesis products into practical distillate
fuels. The product of hydrocarbon synthesis is principally composed of linear
paraffins, but depending on the catalyst will also contain significant amounts of
olefins, linear alcohols, aldehydes and carboxylic acids. Non-shifting catalysts,
such as cobalt, produce mostly paraffins, with olefins, and alcohols being the key
secondary products. Shifting catalysts, such as iron, produce significantly higher
levels of olefins, alcohols, aldehydes, and carboxylic acids. All of these
products are produced in what are known as Anderson-Schulz-Flory distributions
with a distinctive alpha, which reflects the carbon number distribution. For
cobalt based hydrocarbon synthesis catalysts the alpha for paraffin production is
significantly greater than the alpha for olefins, alcohols, and carboxylic acid.
This means that these minor componénts will be concentrated in the lighter
distillate fraction. The removal of olefins and carboxylic acid is desirable
because high olefin content is directly related to poor oxidative stability, and
carboxylic acids result in fuel corrosivity. Both of these undesirable components



The present invention relates to the use of infrared spectroscopy (IR) to
optim ze and control a process that uses the Fischer-Tropsch (hydrocarbon
synt hesi s) MQAM48¥%6as a conponent of distillate fuels. Speci PCTAISPYOISHI S
invention relates to the control and optigization of the hydroprocessing-
step required for converting hydrocarbon synthesis products into practical
distillate fuels. The product of hydrocarbon synthesis is principally
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corrosivity. cdibbRyli¢ atidsontent below eHticallevels) THis can be accomplished by
R separating the 700°F- fraction of HCS into a lighter and heavier fraction, and
hydroprocessing only the lighter fraction. The fractionation point for this o
separation must be high enough that the lighter fraction will contain a sufficient - o
fraction of both olefin and carboxylic acid products that after hydroprocessing - -
the finished fuel will not exhibit undesirable oxidative and corrosive properties. ~”.
In addition the fractionation point should be low enough so as to preserve the
maximum amount of high molecular weight linear primary alcohols. In the
absence of on-line analysis, the potential for deleterious effects from olefins and -
carboxylic acids often requires a higher than required fractionation point as a
~ safety margin, requiring increased capital investment and the potential purchase -
of lubricity improving agents. The present invention provides for the use of on-. - -
line infrared spectroscopy to provide real time operational control of this novel =
- flow scheme to-produce a high lubricity, high stability Fischer-Tropsch derived
diesel fuel and diesel blend stock. Infrared spectroscopy allows for rapid and - -
reproducible measurement of key olefin, alcohol, and carboxylic concentrations
~ in both process streams and final products.

A schematic diagram of the present invention is shown in Figure 1.
In this plan, carbon monoxide and hydrogen synthesis gas (1) is sent to the HCS
unit (2). The HCS reactor configuration is not critical to this invention and could
be any of the many HCS reactor configurations well known in the art. These.
include but are not limited to slury, fixed, and fluidized bed configurations.
Catalysts formulation is also not critical to this invention and could include any
of the HCS catalysts well known in the art, although cobalt based catalysts could
be particularly preferred for this invention, because they tend to produce a
heavier waxy product. The reactor wax (3) is sent to the hydroisomerization -
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Fi scher-Tropsch derived diesel “fuel and di esel blend stock. |nfrared
spectroscopy allows for_rapid and reproduci-bl e measurement of key ol efin,

al cohol , "and car boxyl i cThe Eydmlsemenmompmduhtqsrtmeém linesl 2-into which
products. °  the 500°F-700°F stream of line 8 is blended. The blended stream is fractionated
in tower 13, from which 700°F+ is, optionally, recycled in line 14 back to line 3,
Cs- 1s recovered in line 16, and may be mixed with light gases from the cold
separator 9 in line 10 to form stream 17. A clean distillate boiling in the range of
'250-700°F is recovered in line 15. This dlstlllate has unique properties and may )
"beusedasa dlesel fuel or as a blend.mg component for diesel fuel :

- The HCS overhead (typlcally 600 to 700°F- fracuon)(4) is ﬂashed
such that the lighter portion 11 contains most of the undesirable oleﬁns and .
carboxyhc acids, as well as undesirable low molecular weight linear primary
alcohols. Stream 11 is then sent to HI where these undesirable components are
hydroprocessed to form their corresponding paraffins. The heavier portion,
stream (8), which contains the heavier linear primary alcohols, is sent directly to
distillation (13) and product blending. Fractions are collected in the hot (6) and
cold (9) separators. The fractionation point is determined by the temperature of
the hot (6) separator. By the application of this invention the infrared spectrum
of the hot separator liquid effluent, stream 8, is continuously monitored. The
temperature of the hot separator (6) is adjusted upward until the absorbance at
1642 cm-1 and 1713 cm™ is maintained at or below & pre-determined critical
value. For a 1 mm optical pathlength and linear baseline used here, that value
was determined to be about 0.02 to 0.1 a.u. for both frequencies. A preferred



A schematic diagramof the present invention is shown in Figure 1. In this
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In one embod:ment, a small amount of the hot separator hqmd
effluent, stream 8, is removed from the process by a slipstream, brought to room
temperature and flowed through an infrared spectroscopic flow cell inside a.:

_ mrd-IR FT-IR spectrometer, where a spectrum is acquired. For these = .

o measurements, a } mm optical pathlength was used, however, other pathlengths
could be used with concomitant scaling of the expected absorbance values.” For
each of the species of interest, infrared bands have been determined for which
the height of the band is related to the concentraﬁon; The peak frequencies used

for the funcﬁonal groups are: 3643 cm™ for alcohol, 1713 cm™ for acids, and

. 1642 cm™ for oleﬁns For each functional group, a linear baseline is drawn:.

. 3665 - 3615 ¢m™ for alcohols, 1755 - 1685 cm™ for acids, and 1658 - 1630 cm" o
for olefins. The height of the peak maximum relative to the baseline is '
measured. These values are then compared to a predetermined critical value
For the conditions described here, if either the acid band of the olefinband -
exceeds 0.2 a.u., the temperature of the hot separator (6) is adjusted upward until
the value drops below that critical value. Although a specific sampling method
is described here, other methods, such as an optical probe inserted in the process
or spectral acquisition at elevated temperatures could also be used with suitable
calibration. Similarly, other common quantitation technigues, such as quadratic
baseline calculations and peak area measurements could also be used.
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Example 2 :

The following example demonstrates that monitoring the IR
absorbance at 1713 cm™ is useful for predicting the corrosivity of that fuel. Fuel
corrosivity was measured using the standard Cu Strip corrosion test ASTM D130
with the following modtﬁcatlons 1) The Cu strip was welghed both before. and

- after the experiment to detect any weight loss from the coupon due to corrosion; -
2) ICP analysis was performed on the used fuel after the test to detect dissolved
(corroded) Cu in solution 3) The test was run at 100C for 3 hours instead of 50C.
The amount of Cu corroded into solution is plotted vs. the inﬁared absorbance at
1713 cm™. One can clearly see that the absorbance 1713 cm™ is exceedingly
sensitive for predicting the onset of corrosmn The process should be adjusted to
assure final product absorbance at 1713 cm of less than 0.05 AU, assuming a 1
mm optical pathlength cell is used. Figure 3 shows solubilized copper vs. IR
absorbance at 1713 cm™.

Example 3

A hydroisomerized Fischer-Tropsch diesel fuel, nominally boiling
from 250-700°F was spiked successively with 0.02, 0.1, 0.5, and 1 wt% 1-
decene. The mid-infrared spectra were measured using a 1 mm pathlength cell



-6- value is about 0.05. This assures that carboxylic acid and olefin
concentrati Ak mai nt ai ned below critical values, while maxi m zi'ng theé
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8, either the total blended product stream 12 or the final distilled = -
~product stream 15 can be nonitored to confrol the process. Although the
speci fic enbodi ment shown here calls for "haking a relatively rough boiling
point cut ‘using a flash drum it is understood that this invention could be
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Example 4

: - Stability of F-T fuels were measured as a function of IR o
absorbance at 1642 cm™. ‘The stability of F-T fuels was tested by the ASTM P
D3703 test for Peroxide number. A 100 ml sample of fuel was aerated for3
minutes after filtering, ‘placed in a 4 oz bottle, and put in an oven at 65C. . :

" Peroxide numbers were measured initially, and then after 7, 14, 21 and 28 days.
A result of less than 1 after 28 days is generally considered to be a stable fuel.
The peroxide number after 28 days is plotted vs. fuel absorbance at 1642 cm™ in
Figure 5. In general, peroxide numbers greater than 1.00 after 28 days are
considered failures. IR absorbance of the final product must clearly be

~ maintained below 0.05 a.u., ‘assuming a 1 mm optical pathlength cell is used.



1642 cm 1 for olefins. For each functional group, a linear baseline is
drawn: 3665WO@B4884cm 1 for al cohols, 1755 - 1685 cm 1 for acgidsy ﬁ%? 1,658
- 1630 cm| for olefins. The hei ght of the peak naxinum rel atlve% ?I‘
baseline is neasured. These val ues are then conpared to—a—p*erFt“e‘r’m ned
critical value. For the conditions descripgd here, if ei nd
of the olefin band exceeds 0.2 au., the tenperature of tﬁm ‘!‘Eﬁlgg“ﬁ m‘
(6) is adjusted upward until the val ue drops bel ow that

Al t hough a s@dcAIMS: sanpling method is described here, other mnethods, such
as an optical probe inserted in the process or spectral acquisition at

el evated tenperatures could als e used Wth suita I I.brati.on
Simlarly, other comonl- éﬁ?‘ihpat pp rontzeling A proce raefi‘ﬁgn%f&sel i ne
cal cul ati onsfa%mﬁfmgammw@mﬁm coul d al so be used

-7- EXAWMPLES Exanple 1 i hydr oi sonmeri zed Fi scher-Tropsch
di esel fuel, nomnally boiling from 250-700[err]F was spi ked successively
with 20, 80, and {8Y0 separatingrthe produict of alFisched-Tropschr proceseinto a eavier
measured using a 1 nm o fi %t@ cml spectral resolution. A
linear baseline correctlon, drawn Betu P55 cm | and 1685 cml, was
‘used. (Other cell pathlengths, spectral resol utlons and '

"(b) further separating the lighter fractions using a temperature
' separator into at least two fractions, (1) at least one fraction
including alcohols and (ii) at least one fraction including olefins
and aclds

© in'adiating said fraction (i) with IR radiation,
(d) measuring the absorption spectrum of said IR radiation,
(¢) determining a number tepresentaﬁve of the concentrations of at

least one of alcohols, olefins and acids in said fraction (1),

® adjusting said temperature éf said separator in response to said
concentrations to change said concentrations to pre-determined
values, | |

(@ hydroisomerizing at least a portion of the heavier fractions () and
at least a portion of the (b) (ii) fractions at hydroisomerization
conditions and recovering the hydroisomerization product, and

(h) blending at least a portion of the fraction of (b) (i) with at least at
portion of the hydroisomerization product.

2. The method of claim 1 wherein said IR spectrum includes the
wavenumbers 1642 cm and 17 13 cm

3. The method of clmm 1 wherein said IR spectrum includes the
wavenumbers 3643 cm



basel i ne corrections could be usea.) The peak absorbance was taken to be

t he hi ghest absorbance val ﬂﬂl Hm 5 cm| range. The absor-bance-
val ue repor Y% H84&et er ni U ﬂml;" he absorbance at pidTeUS90@¥s542 |
maxi mumrel ative-to the baselirfe &bsbrbance value at the frequency. The

| i near correlation between hexanoic acid concentration and the absorbance
at 1713 cml1l is shown in Figure 2. Exanplle-2 The fol |l ow ng
exanpl e denonstrates that nonitoring the IR absorbance at 1713 cml is

useful for predicting the,corsosigyit fofhat fuel..Fuel scaorrost.yvi. was
measured using the stan aﬁdﬂe@‘@ff’rﬁxeﬁ?ﬂ’&&mf%ﬁf%M‘ﬂ&sMiléhﬁg'ﬁe

f ol I owi ng nodutl heaviemthan asolire comptising: was wei ghed both before and after
the experinent to detect any weight |oss fromthe coupon due to corrosion;

2) 1CP anal ysis-was_perfornmed on the used fuel after the test to detect
di ssol ved (corrodd@) Cuseparatingthe prodict ofie Fischervkropschpracespitomdieavigiour s

i nstead of 50C. The annﬂﬁﬁdﬁ‘anlﬁjaﬁgfé%bp;to solution is plotted vs. the

i nfrared absorbance at 1713 c e can clearly see that the absorbance
1713 cm | is exceedingly sensitive for predicting the onset of corrosion.
The process shoul dbye ofilirthet ' alemperatare at 1713

fithet separsting the Hpliterfhctiy _ |
i oure 3 shows sol ubi 1 S0RrE lelse b aBioRe ) Blcisf B8R igblion o, rorc’

3 - - A-hydr ctontainingzaldoliols and (i) atleastronsi fractiont centainingiolefinisy .
boi l i ng from 250-700[ er d:a&%i@? spi ked successively w-th 0.02, 0.1, 0.5, and
1 wt% 1- decene. The mid-infrared spectra were neasured using a 1 mm
pathl ength cel | : _ I
T . ()  hydroisomerizing at least a portion of the heavier fractions (a) and -
at least a portion of the (b) (ii) fractions at hydroisomerization '
gdndiﬁox_ls and recovering the hydroisomerization product,

(&  blending at least a portion of the fraction of (b) (i) with at leasta
portion of the hydroisomerization product to produce a blended
stream, -

(¢)  irradisting said blended stream of (d) with IR radiation,
(D  measuring the absorption spectrum of said IR radiation,

: (g) determining anumber representative of at ledst one of the |
concentrations of said alcohols, olefins, and said acids, and

(h) adjusting said temperature of said separator in response to said
. concentrations to change said concentrations fo pre-determined
values. | - |

| 5. The method of claim 4 wherein said IR spectrum includes the
wavenumbers 1642 cm™ and 1713 cm™.

6. The method of claim 4 wherein said IR spectrum includes the
wavenumbers 3643 cm™. |



-8 - and 2 ¢cm1 spectr | ution. A linear . baseline correction, drawn’

bet ween 1658y68y/dgsdtid 1 Mﬂ"fbﬂﬂ}mﬂd (Gt her cell pathl eng hs,

spectral resolutions, an Al ctions could be used.5> THEIYBER
absorbance was taken to be the hi gh&st*absorbance value in the 1640-1644 -
cm 1l range. The absorbance val ue reported pgas determ ned by neasuring the
absorbance at the peak maxinumrel ative to the baseline absorbance val ue at

that frequency. The linear correlation between 1-decene concentration and
the absorbance at 1642 ZnmA method-forcontrolling a process for-producing a distillate

Stability of gks ﬁh%rggFm a5 a function of IR absorbance at 1642
cml. The sta ?‘H‘%f - ue s%vxxggn eSted by the ASTM D3703 test for
Per oxi de nunber. A 100 ml sanple of fuel was aerated for 3 mnutes after
filtering, placed @y a gbparatfif Eiﬁmmfﬁisax&urﬂsfﬁ &h &EQintBGHpéd

(]1 ' th 7, 14, giio aysﬁ&A

nunbers were neasured i tLaIIEa/ then after and 28
result of less than 1 chiomandia %—ﬁ‘?@?‘ally considered to be a stable

fuel . The peroxide nunber after 28 days is plotted vs. fuel absorbance at
1642 em1 in (b) farther separating the lighter fractions using a temperature
separator into at least two fractions, (i) at least one fraction
including alcohols and (ii) at least one fraction including olefins
‘and acids, ' S -

- (¢)  hydroisomerizing at ieast a portion of the heavier fractions (a) and
at least a portion of the (b) (ii) fractions at hydroisomerization
conditions and recovering the hydroisomerization product,

(@)  blending at least a portion of the fraction of (b) (i) with at least a
portion of the hydroisomerization product to produce a blended
stream, '

(¢)  fractionating said blended stream and recovering a distillate
product, - | B
| ® n'radlatmg said distillate produdt w1th IR radlanon,
() measuring the ai)sotption spectrum of said IR radiation, |
t) determlmng a m_ﬁnber representative of the concentrations of at

least one of alcohols, olefins, and acids in said distillate product,
and '

(i)  adjusting said temperature of said separator in response to said
concentrations to change said concentrations to pre-determined
values. -

8. The method of claim 7 wherein said IR spectrum inciudes the
wavenumbers 3643 cm™.



e

Figure 5. In general”'mﬁﬂﬂﬁma m' s greater than 1.00 after 28 days are
consi dered failuresl! . Im! H the final product nust clearly be*
mai nt ai ned WeI9948836 05 al, asslimisng*a 1 mm optical pat hl engt PERV$903543sed.
CLANES: . 1. A nethod for controlling a process for producing a
distillate fuel heavier than gasoline cdﬂ%r‘i Si ng: (a) separating

t he product of a Fischer-Tropsch process into a heavier :

fraction and a Iight erg frhigthéfed of claim 7 Whlrdiil'shideIR spsvtrmh imgudéscthei ght er

fractions using a tenperature . .1 Separator into at |east two
fractions, mvmh;astlﬁgism rand 1713 em™. i ncl udi ng al cohol s and
(ii) at least one fraction including olefins _ and aci ds,

(c) irradiating said fraction (i) with IR radiation,



(d) measuring the absorption spectrumof said | Rradiation, (e)
determ nin gr representative of the cdncentrations of pgbn;s00/03542

| east one g? Pco ol s, olefins and acids |n said fraction (i), (f)
adjusting said tenperature of said separator in response to said
concentrations to change said concent r {i%ns to pre-determ ned

val ues, - (g) hydroisonerizing at |least a portion of the heavier
fractions (a) and at least a portion of the (b) (ii)
fractions at hydroi sonerization condi tions and recovering the
hydr oi soneri zati on product, and . (h) blending at | east a portion of
the fraction of (b) (i) with at |east at - portion of the

hydr oi someri zati on -product. 2. The nethod of claim1 wherein

said IR spectrumincludes the wavenumbers 1642 cm 1 and 1713 cm 1.
3. The nethod of claim1l wherein said IR spectrun1|ncludes t he mavenunbers
3643 cm' _
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- 10- 4. A method for controlling a process for producing a

distillate fuel ‘heavier than gasoline conpristng: (a) separ ati ng
t he product WP 9%48846cher - Tropsch process into a heavier PCT/US99/03542
fraction and a li-ghter fraction, (b) further separating the

| ighter fractions using a tenperature 2/5 separator into at | east
two fractions, (i) at |east one fraction cont ai ni ng al cohol s
and (ii) at |east one fraction containing ol efins ' and aci ds,

(c) hydr oi sormeri zing at |east a portion of the heavier fractions (a) and
at least a portion of the (b) (ii) fractions at hydroi sonerization

condi tions and recovering the hydroisonerization product, (d)

bl endi ng at | east a portion of the fraction-of (h) (i) with at |least a
portion of the hydroi sonerization product to produce a bl ended

stream (e) irradiating said blended streamof (d) with IR
radi ati on, (f) nmeasuring the absorption spectrumof said IR
radi ati on, (9) determ ning a nunber representative of at |east
one of the concentrations of said. alcohol ﬁ ol efins, and said
aci ds, and ; } ' {7 ; ﬁ} N
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(h) adj ustirng said tenperature of said separator in response to said
concent r at | wasyols@sqehange sai d concentrations to pre-determ Nggrnson3ss:

val ues. o 5. The nethod of claim4 wherein said IR spectrum

i nctudes the wavenunbers 1642 cm 1 ancoii}l 3 cml. 6. The

met hod of claim4 wherein said IR spect4 I ncl udes the wavenunbers 3643
cml . ’ - 11 -

7. A nethod for controlling a process for producing a distillate fuel

heavi er than gasoline conpri sing: (a) separating the product of a
Fi scher-Tropsch process into a heavier fraction and a lighter
fraction, (b) further separating the |ighter fractions using a

t enperature separator into at least two fractions, (i) at

| east one fraction
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i ncludi ng al cohols and (ii) at
and aci ds, (c)

| east one fraction including ol efins
hydr oi soneri zi ng at

I east a portion of the'heaviver

fractions (3YyOA&#dss4s at least a portion of the (b)pd¥is9903s42.
fractions at hydroi sonerization condi tions and recovering the
hydr oi soneri zati on product, (qg/rsblendlng at | east a portion of
the fraction of (b) (i) with at least a portion of the

hydr oi sonerization product to produce a bl ended

(e) fractionating said bl ended st
product, (1)
(9) nmeasuring the absorption spectrumof said IR radiation,

determ ni ng a nunber-
| east one of al cohols,
and (1)
to said .

pre-determ ned

ol efi ns,

val ues.

stream
ream and recovering a distillate

irradiating said distillate product with | Rradiation,

(h)

representative of the concentrations of at

and acids in said distillate product,
adjustlng sald tenperature of said separator in response
concentrations to change said concentrations to

8. The met hod of cIa|n1_

7 wherein said | specf

PP
run1|hcludeslthe mqvenu

nbler s 36?3 cm 1.
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- 12 - 9. The nethod of claim7 wherein sald I R spectrum
i ncl udes ttwo\g@)‘mgnbers 1642 cm1 and 1713 cm 1.
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