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PROJECTASSESSMENT

Introduction

Under subcontractfrom CONSOL Inc. (U.S. DOE Contract No. DE-AC22-

8gPCBg883), lowa State Universityused 31P-taggedreagents for the

" speciationand quantificationof the labilehydrogenfunctionalgroups,

specificallythe phenolic hydrogen,in tetrahydrofuran(THF)-soluble

coal-derivedsamples. 31pnuclearmagneticresonance(NHR)spectroscopy

was used to analyzethe derivatizedsamples. The full reportauthored

by the Iowa State researchersis presented here. The following

assessmentbriefly highlightsthe major findingsof the project,and

evaluatesthe potentialof the method for applicationto coal derived

materials. These resultswill be incorporatedby CONSOLintoa general

overview of the applicationof novel analyticaltechniquesto coal

derivedmaterialsat the conclusionof this contract.

$_marv

Inthis study,IowaStateUniversityresearchersused31p-taggedreagents

to derivatizethe labilehydrogenfunctionalgroupsin the THF-soluble

portion of 8SO'F+ distillationresid materials and the THF-soluble

portionof processoils derivedfrom directcoal liquefaction.SIp-NMR

was used to analyzethe derivatizedsamples. NMR peak assignmentscan

be made by comparisonto modelcompoundssimilarlyderivatized.Species

can be quantifiedby integrationof the NMR signals. Different31p_

tagged reagents can be used to produce differentdegrees of peak

resolutionin the NMR spectrum. This, in turn, partiallydictatesthe

degree of speciationand/or quantificationof species,or classes of

compounds,that can be accomplished. Iowa State chose a 31p-tagged
i !

reagent (CIPOCMe2CMe20)which was shown previouslyto be particularly

useful in the derivatizationof phenols. The derivatizedsamplesall

exhibiteda smallgroup of peaksattributedto aminesand a broadgroup

of peaks in the phenolregion. The presenceof paramagneticspeciesin

the samplescaused the NHR signalsto broaden. Electronparamagnetic

resonance(EPR) spectraconfirmedthe presenceof paramagneticorganic

- free radicals in selectedsamples. Variousmethodswere employedto

processthe NHR data. The complexityand broadnessof the phenolpeak,

. however,made speciationof the phenolsimpractical.Quantificationof
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the total amount of phenol presentin the sample was accomplishedby

integration.Valuesobtainedagreewellwith Fouriertransforminfrared

spectroscopicdata obtainedby CONSOl..Water in the samplesalso was
f

derivatizedby the 3_preagentand quantified. Based on these results,

furtherdevelopmentof this analyticalmethod as a processdevelopment

tool may be justifiedif means are developedto improveresolutionand °

speciatethe componentphenols.

ProoramOescriotion

This reportdescribesthe work performedat Iowa StateUniversityunder

a subcontractfromCONSOLInc.,Researchand Development.CONSOL'sprime

contract to the U.S. Departmentof Energy (ContractNo. DE-AC22-

8gPCBg883, "Coal LiquefactionProcess Streams Characterizationand

Evaluation")establisheda program for the analysis of direct coal

liquefactionderived materials. The program involves a number of

participatingorganizationswhoseanalyticalexpertiseis beingapplied

to these materials. This ParticipantsProgramhas two main objectives.

The broad objectiveis to improveour understandingof fundamentalcoal

liquefactionchemistryto facilitateprocessimprovement+and new process

development. The specificapproachto achievingthis objectiveis to

providea bridgebetweendirectcoalliquefactionprocessdevelopmentand

analyticalchemistrybydemonstratingtheapplicationof variousadvanced

analyticalmethodstocoalliquefactionmaterials. Themethodologies(or

techniques)of interestare those which are novel in their application

for the supportof coal liquefactionand thosewhich have not beenfully

demonstratedin this application.CONSOL is providingwell-documented

samplesfrom differentdirectcoalliquefactionproductionfacilitiesto

the programparticipants. The participantsare requiredto interpret

their analyticaldata incontexttothe processingconditionsunderwhich

the sampleswere generated. The methodologyemployedis thenevaluated

for its usefulness in analyzingdirect coal liquefactionderived

materials.

Participant'S Methodoloqy

Iowa State Universityused31P-taggedreagentsto speciateand quantify

the labile hydrogen functionalgroups, specifically the phenolic

hydrogen,present in the THF-solubleportionof (BSO'F.) distillation
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resids and THF-solubleprocessoils. 3_P-NMRwas used to analyzethe

derivatizedsamples. The sampleswere producedat the Wilsonvillepilot

plant. Two majorprocessingparameterswerevariedamongtheWilsonvillet

runs. Thesewere feedcoaland reactorconfiguration(thermal/catalytic

vs. catalytic/catalytic).Samplesfrom Wilsonvillewere taken from

" three locations,betweenthe first-and second-stagereactors,afterthe

second-stagereactor,and at the recycleoil tank. These samplesare

expectedto representdifferentextentsof coalliquefaction.Tenof the

sampleswere compositesof samplestaken over long periodsof single

runs. Five samples were obtained from single run periods. The

experimentalproceduresare describedon pages 24 through 27 of the

attachedreport.

participant'sMajor Findinqs

The followingprincipalobservationsfor the applicationof 31preagents

and SIP-NMRto coal liquefactionmaterialswere reportedby IowaState.

An expandeddiscussioncan be found in the attached report,pages 3

through15.

A curve-fittingprogramwas applied to deconvolutethe broad phenol

region (138-144ppm)of the spectra. Fourdifferentsets of parameters

were used in the curve-fittingprogram: I) line broadeningparameterof

0.5 Hz, with no zero-fillingfactor;this resultedin approximately100

peaks,making speciationimpractical. 2) line-broadeningparameterof

0.5 Hz and zero-fillingfactor;this resultedin narrowlinewidths,but

a very large numberof peaks (onthe orderof 150) in the phenolregion.

3) line-broadeningparameterof 2.5 Hz and no zero-fillingfactor;the

numberof phenolpeakswas reducedby an orderof magnitude,but the line

widths were too broad to allow for speciation. 4) line-broadening

parameterof 2.0 Hz and a zero-fillingfactor;thiscombinationresulted

in a small numberof peaks that could be fitted;however,line widths

were too broad for unambiguousidentificationof phenols. In all four

cases, it was possibleto quantifythe totalphenoliccontent,whichwas

done by integration.An additionalmethod,a MatchedFilterApodization

• (MPA) procedure with no zero-filling,wasused to process the NMR

spectrum. Thisreducedthe phenolregionto, usually,one peakwhichwas
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thenquantified. Valuesobtainedby the lattermethodagreedwell with

those obtainedby CONSOLthroughthe use of an FTIRmethod.

There appearsto be fourdistinctsets of spectralgroupingsin the NMR

spectraof the fifteensamples. Thesegroupsare definedby the presence

(or absence)and intensityof peaks (or groupsof peaks)at 139.2 ppm,

138.7ppm, and 137.3 ppm. These four sets appearto correlatewith the

samplinglocationin the Wilsonvilleplant from which the sampleswere

obtained. For example,of the six sampleswhich fall intoGroup I, five

wereobtainedfromtheinterstagelocation. Similarly,threeof the four

samplesin Group II were obtainedfrom the second-stageproductstream.

The presence of paramagneticspecies in the coal-derivedsamples

contributedto line broadeningin the NMR spectra. EPR spectroscopywas

used to examinethe free radicalsin the samples. The intensityof the

organicfree radicalsignal (at g - 2.0036)for differentsampleswas

foundto correlateto the resolutionof the31P-NMRspectra;the lowerthe

intensityof the free radicalsignal,the better resolvedwas the NMR

spectra. However,sincethe samplethat was betterresolvedand had a

lowerfree-radicalcontentalsohad a lowerboilingpoint,itmay be that

boiling point, and not free-radical content, primarily affected

resolution.

The 31P-taggedreagentusedin thisstudyformsan anhydrideuponreaction

withwater. Thiscompoundhas a distinctpeakin the)_P-NMRat 170 ppm.

The small amount of water found in the samplesmost likelyarises from

adsorptionfrom the atmosphereupon samplehandling.

C_SOL Evaluation

The use of 31P-taggedreagents to identify and quantify the labile

hydrogenfunctionalitiesin coal-derivedmaterialswas demonstratedto

a limitedextent in this project. The total phenolcontentsdetermined

by this method agree well with valuesobtainedby an establishedFTIR

method, lt also is possiblewith this methodto quantifywater present

in the samples, The method does show potential usefulness for the

analysis of direct coal liquefactionresid samples. However, the
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appropriatechoice of reagentand NMR data analysistechniquemust be

furtherrefinedso that speciationof the phenolicgroupscan be made.

" The NMR instrumentused inthis studycost about$300,000.Materialsfor

reagentsynthesiscost approximately$2.00per sample.Approximatelyone

" week isrequiredto sy_thesizeenoughreagentto performfiftyreactions.

The 31pNMR methodis amenableto the use of a largevarietyof solvating

agentsfor the samples,as longas theycontainno labilehydrogen. Data

manipulationwith the MPA approachtakesabout] 3/4 hr. Interpretation

of the 31P-NMRdata requiresa skilledprofessional.

FurtherDeveloDment

This techniqueappearsto be a suitablemeans to quantifytotal phenols

in coal liquids. Howeverthe possibilityof phenolspeciationwas not

realized. Futurework shouldbe directedtowardthatgoal. IowaState

made the followingrecommendationsfor furtherwork: I) Utilizationof

different31P-taggedreagentsthatwillallow for betterdifferentiation

of the amineand phenolregionof the spectra, 2) Reductionof the free

radicalcontentof the samples(perhapsby hydrogenation)to reduceline

broadeningin the 3_P-NMRspectra. However,it would appearthat this

approachcouldreducethe phenols. 3) Furtherevaluationof the 31pNMR

spectral groupings in the phenolic region and their apparent

correspondenceto samplinglocation.

Participant'sStatementof Work

Derivatizationof labile hydrogen groups with phospholane reagents

followedby analysiswith31P-NMRspectroscopyis a methodwhich has been

usedfor the investigationof coaland coalpyrolysisproducts. However,

it has not been widely appliedto the analysisof directcoal liquefac-

tion derived products, nor has it been demonstratedwidely for its

abilityto answerquestionspertainingto the chemistryof coal conver-

sion. As such, it fits well within the scope of the participants

program.

- The applicationof phospholanederivatization/31P-NMRspectroscopyto a

sampleset of 15 sampleswill allowa demonstrationof the valueof this

. techniquefor the speciationand quantitationof the labile hydrogen
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functionalgroupspresentin coalliquefaction-derivedmaterials. These

sampleshave been selected (see attachedlist) so that the utilityof

phospholanederivatization/3_p-NMRfor characterizingcoal liquefaction v

residscan be evaluated. Additionally,sampleswill be suppliedsothat

the behaviorof labile hydrogengroupscan be evaluatedas they pass

through the direct coal liquefactionprocess. The samples will be

suppliedto the IowaState Universitywiththe followinginformation,as

available: elemental analyses, phenolic -OH concentrationby FTIR,

calorificvalue,hydrogenclassesby IH-NMR,and the full historyof the

sample (plant,processconditions,age,and storageconditions).Ten of

the fifteensamplesare tetrahydrofuran(THF)-soluble,non-distillable

residualmaterials. Fiveof the sampleswill be the THF-solubleportion

of whole processoils. Sample size will be at least I g. The resid

sampleswill be brittlepitch-likematerialsthat will be suppliedas

approximatelyminus 60 mesh powder. The whole process oils will be

viscousliquids.

The phospholanereagentsto be used will be selectedby the IowaState

Universityresearchersto providethe maximumqualitativeand quantita-

rive informationon the labilehydrogencompoundclassespresentin the

resid samples. These compoundclasseswill includephenols,alcohols,

carboxylicacids,thiolsand amines. Watercontentwill be determined.

Speciationand quantitationof individualcompoundswill be performedon

ReferenceNos. 10 and 11, which are distillableoils. Speciationand

quantitationof individualcompoundswill be attemptedon the other

samples. Individualspeciesor classesof labile hydrogenfunctional

groups will be quantifiedby integrationof the 31P-NMRsignals.

The sample set includes five samples (Reference Nos. 7-11) from

WilsonvilleRun 25% that representall but one of the major product

streams from both the first-stageand two-stagesys_.em. This set of

sampleswillbe analyzedto examinethe behaviorof the functionalgroups

as theypassthroughthe reactorsin the two-stageliquefactionprocess.
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Executive Summary

Fif_en coal liquefaction products are quantitatively analyzed for phenolics
I I

• and moisture using the 31p Nh[R tagging agent C1POCMe2CMe20 (1) Despite the

presence of organic free radicals in these resids, which contributed to the breadth

of the derivatized phenolic 31p resonances, excellent agreement with the phenolic

contents obtained by FTIR spectroscopy ls'c was achieved. The best results were

obtained by processing the 3lp NMR spectra with an NMR]. Matched Filter

Apodization program.

Thiols derivatized with 1 give rise to 3lp NMR peaks (209-218 ppm) well

outside the range for phenolics (138-144 ppm, 9 and peaks fearthe former were not

detected. Since the alcohol region with 1 (141-149 ppm, 9 overlaps slightly with the

phenolic range, the presence of some alcohols such as Ph3COH and pinacol

cannot be ruled out. Aromatic and aliphatic carboxylic acids derivatized with 1

appear to give rise to 8lp NM_ peaks in a very narrow range (135-136 ppm). 9 A

small 3lp NMR peak at about 132 ppm appeared in all the samples except Nos. 10

and 11. This peak is probably due to amine (130-150 ppm). 9 The origin of the

prominent 3lp NMR peak at 137 ppm in samples such as 10, 11 and 15 is not

presently clear since it falls just outside the range of carboxylic acids and phenols.

While the peak could be due to the presence of amines, it seems unlikely they

would be present in such relatively high concentrations. Of course, the 137 ppm

peak could be due to a phenols(s) we simply never measured as a model

compound.
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Coal liquefaction processes require monitoring of process performance. One

approach to accomplishing this goal is to selectively quantitate a chemical

component such as phenolic OH. With the use of FTIR spectroscopy, the phenolic 4

OH contents in a wide range of coal liquefaction samples were quantitatively

assessed by employing THF as a solvent, l_b Comparison of the FTIR results with

those from similar studies using a 19F NMR tagging reagent s revealed

problematic discrepancies, however, lc Thus there was good agreement for many

samples but substantial disagreement in samples containing high phenol!c

contents, ld On the other hand, quantitations of phenolic OH contents in a series of

H-coal distillates and vacuum bottoms by three NMR tagging techniques (19F, 29Si

and 31p) compared favorably, s In that study, CI(O)PPh2 was concluded to be the

reagent of choice because of the st,_.}Ait.y _f its phenolic derivatives (compared with

the instability over time of the corre_::_)ending derivatives of FsCC(O)C1) and the

100% natural abundance of 31'2 compared with 29Si (4.70%).

In previous publications 4"9 we have described a variety of NMR spectroscopic

tagging reagents for the analysis and estimation of compounds containing labile

hydrogen functional groups, and in particular the potential usefulness of

reagents 15,6'9 and 27-9 in the quantitative estimation of phenols. Herein, we apply

reagent 1 to the estimation of the phenol content in a series of fifteen coal

liquefaction resids and we compare our results with those obtained for the same

samples by FTIR spectroscopy, la,b We also demonstrate the usefulness of reagent

1 in determining tl_e moisture-contents of these liquefaction resids. In the

reaction associated with this analysis, the reagent 1 derivatizes water to form the

anhydride of 1, namely 3. 9

x-
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Although 2 providesmore than twicethe sip NMR dispersionforphenols,

reagent1 was chosenforthisstud.__incethepeaks weretooseverelybroadenedby

paramagneticimpuritiesforreagent2 tobe veryuseful.

" Me Me Me

Me ....0._ _S_ Me- O_ ,_0- I Me--Cl _P-CI P-O--P_o
Me Sf Me-- ---O f Me

Me ,Vie Me

1 2 3

Remalmand Dismm_on

To obtain reliable quantitative data from s1p NMR spectroscopy, the following

5 conditions must be satisfied:

1. Complete derivatization with the NMR tagging reagent, as was shown

earlier, 9 must be achieved.

2. Thermal equilibrium must be reached by the nuclei to be quantitated.

This was accomplished by using relaxation delays at least five times greater than

the longest Tj. 11 In the present study this delay was fixed at 3.0 s.

3. To reduce the relaxation time of the derivatized phenols to less than 0.5 s,

I mole % of Cr(acac)3 (based on reagent 1) should be employed.

4. The recommended II signal-to-noise ratio of greater than 250 was achieved

by optimizing the number of scans to 64 for the model phenol mixtures and I000

scans for the derivatized coal product samples. In the case of some samples,

signal-to-noise ratios of up to 5000 were achieved.

5. Broad band decoupling, should be employed to eliminate errors that are

likely to arise from the nuclear Overhauser effect.
a.
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In thisstudy,the concentrationof each phenol in the model mixture was

calculatedas:

t

mcq phenolicO l_r_izedp_ol mcq l-mentholO
,, _ = ......... x _ , (I)

gcoalrna'a_ia] I_,_.d J.mm_l gcoalmat_..al

where I referstothe relativeintensityoftheintegralforthe derivatizedphenolic

regionand themeq ofl-mentholoxygen iscalculatedfrom theweightofi-menthol

used and itsmolecularweight. The meq valuesofamine nitrogenand moisture

oxygen were calculatedanalogously,exceptin the lastcase where halfof the

correspondingintegralwas taken,sincethereare two replaceab_::_ydrogensin

H20 and $ isformed. The choiceof/-mentholas the internalstandard has been

addressedearlier.9

A number ofmodel mixturescontainingdifferentphenols were prepared in

ordertooptimizethe NMR parametexz.The resultsobtainedwith an example of

such a model mixtureistabulatedinTable I. The use ofmore than 1 _uole% of

Cr(acac)3relativeto 1 increasedthe linewidthsofthe individualsignals,thereby

introducingfurthererrorin thequantitativedata.

The 81p NMR spectraofthe derivatizedcoalsamples in Table IIfeatured

threepredominatingsharp peaks labelledA, B and D in Fig.1,correspondingto

excess reagent 1, at 179.5 ppm,9 derivatizedl-menthol at 146.6 ppm9 and

anhydride 3 at132.9ppm9 arisingfrom the moisturepresentin the coalsample,

respectively,A broad signalC appearedin the derivatizedphenolicregion(138-

144 ppmg). In Fig.2 isshown an expansionofthe lattersetofsignals.The 31p

NMR spectru_ ofth_sregionm_er processingthe FID with an apodization(line

broadening)parameter of 0.5 Hz priorto Fouriertransformationrevealedthe

presencein thisregionofmore than 100 peaks inthe typicalcase.Applicationof

theNMR1 curve-fittingprogram then gaverisetospectraresemblingFig.3 inthe

typicalcase.However, the linewidthsofthesesignalsvariedfrom as low as 0.4



Table L Quantitative 3lp ]_HIRAnalysis of Phenol Mixture Using Resgent 1.a .

mmol found
HI Illl ii I Iw

• mmol 531p

- 2,3,6-t, rimethylphenol 19.6 0.144 143.64 0.143 0.149 0.152

2,6- d_,_,_th_y,tphencl 17.0 0.139 143.09 0.138 0.140 0.145

.3,4-dimethylphenol .... 28.4 0.232 !38..77 ....0.234 0.223 0.230

al-menthol (18.7 rag, 0.120 retool) was used as internal standard, 1 tool% (based

on 1) of Cr(acac)3 (9.6 nag) was used as relaxagent, bCalculated after processing

with a line-broader_:iing factor of 0.5 Hz. ©Calculated after processing with a line

broadening factor of 2.0 Hz. dCalculated after processing with Matched Filter

Apodization.
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Table IL Coal Liquefaction Samples 8 Studied Usin G h_IR Tagging Reagent 1,

sarnDle no. run no, sample designator, sampling point ..

Ib 250e R1236 interstage

2b 250e V131B recyclestream

3b 257e R122_ interstage

4b 257• V1067 2nd stageproduct

5b 257e V131B recycle stream

6b 255f R°1236 interstage

7c 259 Gg R12J_ interstage

8c _,59 Gg V1067 2nd stage product

9c 259 Gg V131B recycle

10d 259 Gg V161 + V182 light net product

11d 259 Gg V164 interstage separator

overhead

12b 260 ABCh R1235 interstage

13b 260 ABCh V1067 second stage product

14b 260 ABC h V131B recycle stream

15b 260 DEFh R1235 interstage .

aWilsonville pilot plant samples provided by CONSOL Inc., 4000 Brownsville Road,

Library, Pennsylvania 15129. bTHF-soluble portions of solid 850 °F materials

("residue"). cTHF-soluble portions of whole process oils. dWhole process oils.

eRlinois No. 6 Burning Star No. 2 erexas Lignite gPittsburgh Seam Ireland Mine

hWyodak and Anderson Seam Bl'ack Thunder Mine
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Hz to as high as 197 Hz, which rer: iered the unequivocal identification of the

phenols impractical. In about half of the samples, convergence could be achieved

onlyby processingthe FID with a zero-fillingfactor.In thesecases,even though

the line widths were small (0.81 Hz), the number of peaks was again

unrealisticallylarge (e.g.,148),making speciationimpractical.Moreover,the

FID of the two liquidsamples examined (nos 10 and 11 in Table II)couldbe

processed to a smooth curve only with a line broadening factor of 2.5 Hz although

without zero filling. Here the number of peaks was found to be smaller (e.g., 13),

but in view of their large line width, unequivocal assignments to specific

derivatized phenols were not possible. However, total l_henolic contents could be

calculatedfrom theintegralsofthe signalsand theyhave been listedinTableIII.

Inview ofthe aforementioneddifficulties,an attemptwas made toreducethe

number ofpeaks (and hence theiterationtime)by processingthe FID'softhecoal

product samples with a line-broadeningfactorof 2.0 Hz and zerofilling.The

curve-fittingwas successfullyachievedm allcasesexceptthe liquidsamples 10

and 11. As expected,the number of peaks was reduced but the linewidths

resultingfrom the curve-httingprocedure were found t.obe too large for

unambiguous identificationofphenol derivatives.As before,the totalphenol

contentscouldstillbe calculatedand theyarealsocollectedinTable III.

A 31p NMR spectrum obtainedon theUnity 500 instrumentat 202 MHz also

failedto resolvethe broad signalC adequatelyforspeciationofphenolics.This

prompted us totestforthe presenceoffreeradicalswhich areexpectedtobroaden

the signals.An EPR spectrum-obtainedon one such sample (No. 12) clearly

indicatedthepresenceoforganicfreeradicalson the basisoftheg factor(2.0036).

The EPR spectrum ofsample No. 11,a liquid,alsorevealeda signalatthe same g

value. The decreasedintensityofthesignalisin accordwith the appearanceofa

betterresolved31p NMR spectrumforthissamplethan forNo. 12.
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Table III. Phenolic, Amino and Moisture Contents a of Coal Liquefactior_

_Samples.

by 3lp NMR phenolic errorg

. sample phenolic excluding including

no. _ _ _ _,re amino amino

1 1.07 1.02¢ 0.01c 0.13c -0.05 -0.04

1.13d 0.10d O.Z3d +0.06 +0.16

1.07e 0e 0.12e 0 0

2 0.74 0.63c 0.03c 0.07c -0.11 -0.08

0.77d 0.01d 0.07d +0.03 +0.04

0.72e 0.02e 0.07e -0.02 0

3 0.68 0.60c O_ 0.13¢ -0.08 -0.08

' 0.68d 0.02d 0.12 d -0.00 +0.02

0.64e 0.02 e 0.11 e -0.04 -0.02

4 0.57 0.43 c 0.10 c 0.06 c " -0.14 -0.04

0.40d 0.02d 0.09 d -0.17 -0.15

0.42e 0.02 e 0.08 e -0.15 -0.13

5 0.50 0.34c 0.03 c 0.10 c -0.16 -0.13

0_37d 0.04d 0.10 d -0.13 -0.09

0.39 e 0.04e 0.09e -0.11 -0.07

6 1.04 0.85 c 0.10 c 0.10 c -0.19 -0.09

1.00 d 0.01 d 0.10 d -0.04 -0.03

0.98e 0e 0.10e -0.06 -0.06

7 0.60 0.58 c 0c 0.10 c -0.02 -0.02

0.60 d 0.01 d 0.10d 0 +0.01

• 0.57 e 0e 0.09e -0.03 -0.03

8 0.42 0.30 c 0-03c 0.09c -0.12 -0.09
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0.37 d 0.01 d 0.09 d -0.05 -0.04

0.4 le 0.02 e 0.09 e -0.01 +0.01

9 0.60 0.48 c 0.02 c 0.11c -0.12 -0.10

0.30 d 0.01 d 0.II d -0.30 -0.29

0.28e 0• 0.10 e -0.32 -0.32

10 0.18 0,Z9e 0e 0.06 e +0.11 +0.11 ,

0.27 f 0f 0.06 f +0.09 +0.09

11 0.27 0.33e 0e 0.09• +0.05 +0.05

0.51f Of 0.05 f +0.24 +0.24

12 0.97 0.97c 0.08c 0-13¢ 0 +0.08

0.90d 0.02d 0.13d -0.07 -0.05

0.84e 0e 0.12e -0.13 -0.13

13 0.70 0.41c 0.21c 0.11© -0.?.9 -0.08

0.48d 0d 0.10 d -0.22 -0.22

0.64 e 0.01• 0.10e -0.06 -0.05

14 0.71 0.69 e 0.04c 0.17 c -0.02 +0.02

0.44d 0.03 d 0.10 d -0.27 -0.24

0.60e 0.04e 0.09e -0.11 -0.06

0.95 0.78c 0c 0.18c -0.17 -0.17

0.92d 0.03d 0.18d -0.03 0

1.00e 0.03e 0.17 e +0.05 +0.08ii (

ameq/g, bSee referenC e la,b. cFID_.. processed with 0.5 Hz line-broadening factor.

dFID processed with 2.0 Hz line-broadening factor, eFID processed with Matched

Filter Apodization. fFID processed with 2.5 Hz line-broadening factor, gln meq/g

of coal product sample.

•'u " |U,W,I,, .,,..nna* _ .i, I miami, t_lUlllllllaUll!lllll, ,mum mnumnuuumllmmanmtamnmutatalmilm InUil lenamaim Iii mali lanlniml llnilllll i! II1! I lmllUlllImill I| IIIIIllli UINli !liHelmNII|HI
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This resultstronglysuggestedthat attempts to resolvethe broad derivatized

phenolicsignalwould be oflittleuse forthespeciationofderivatizedphenols.

We then attempted to determinethe totalphenoliccontentusing a simple

iimctionwhich processesthe FID's by a Matched FilterApodizationprocedure.

Using thisprogram (which requiredno zero filling),the broad signalC was

generallyidentifiedby the program as a singlepeak (althoughin some casesas

many as three or fourpeaks) and the phenoliccontentswere calculatedafter

curve-fitting.The resultsare collectedinTableIll.

Table IIIsummarizes the totalphenoliccontentscalculatedby the three

different31p NMR analysismethods employed here,thus allowinga comparison

with valuesreportedforthese samples by FTIR spectroscopy.la,b The average

errorinthe lattermethod was determinedtobe ± 0.1meq/g coalproductsample

with a reproducibilityof± 0.09meq/g.Ib InTable IV are sttmma_dzedthe average

errors(relativetothe FTIR data)associatedwith the t_ "eeline-broadeningfactor

methods used in our 31p NMR analyses. From thistableitis seen that the

averageerrordecreasesforallthreeline-broadeningtreatmentswhen the amine

contentsare included.Since secondaryamines (includingpyrroles)alsoabsorb

in the phenolicOH regionin the IR,la,b,d we believethe amine contributions

found in the present work should be included in the phenolic contents for

comparison with the FTIR results.In thatcase,the averageerrorforthe MFA

line-broadeninganalysisappears tomatch the FTIR resultsmost closely.13 The

reproducibilityofour techniquewas testedby using three separatelyweighed

samples ofsample Nv. 2. The averageprecisionsusing the 0.5 Hz, 2.0 Hz and

]VIFAlinebroadeningapproachesare±0.02,20.06and 20.05meq/g.

We note here that the agreement between our 31p NMR method with the

FTIR techniqueon the present samples is much betterthan that found in a
G,

comparison ofa 19F NMR taggingapproachlcwith the FTIR method, forthe
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analysisofphenolicsin a seriesofdistillates.Thus the 19F NMR taggingmethod

resultedin underestimatesofthe FTIR-determined phenoliccontents,ranging

from 0.07to 1.12meq/g,Iccompound with ca.-0.04,-0.03meq/g using the MFA

approach (TableIV).

• Moisture isreportednot to interferein the FTIR method forphenolicsla,b

sincethe water'peaks (when observed)aregenerallyfound tobe 170 cm "Iormore

to higher wave numbers,ld Because the preparationofthe FTIR samples took

placein air,some contaminationofthe samplesby moistureisinevitable.Since

our preparationsrigorouslyexcludedair,we believethe small rather constant

H20 contentsobservedinthe samplesstudiedhere(TableIII)stronglysuggestthe

presenceofmoisturethatispresentintheliquefactionprocessand/orisabsorbed

by the sample duringthe preparationprocedure.Interestingly,inclusionofboth

the amine and mois_turecontentswith the phenolicanalysesproduce average

errorsof +0.05,+0.04 and +0.06 meq/g forour line-broadeningtreatmentsusing

0.5Hz, 2.0Hz and MFA, respectively,ltshouldbe noted herethatin contrastto

the coalproduct samples forwhich the average errorin the phenoliccontents

determined by 31p NMR analysisdecreasedusing a 0.5Hz, then a 2.0Hz and

finallyan MFA line-broadeningfactor,the same seriesofanalysesforthe model

phenol mixtureinTable IV gave an 'increaseinaverageerrorfrom 0.00to± 0.03

to_+0.13 meq/g ofphenol mixture. We believethisresultindicatesthat spectra

consistingofnon (paramagnetically)broadened,non overlappingpeaks,wherein

allthe peaks are approximatelyequallysharp,are bestanalyzed with a small

line-broadeningfacto_(i.e.,0.5_z inthepresentinstance).

L
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Table IV. Avera_,e Errors a in Phenolic Contents bv 3lp NMR.

line-broadening excluding including

treatment amino amino

0.5 Hz -0.11 -0.06

2.0 Hz -0.09 -0.07

MFA -0.04 -0.03
• -, i ii - i l

aln meq/g coal product samples.
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Conclusion_. From this study it can be concluded that: (1) Our 31p NMR tagging

method is applicable to the analysis of phenolic contents of coal products despite

the relatively low concentrations of these compounds and despite the presence of

organic free radicals which broaden the spectra. (2) The average errors for all

three apodization methods employed here to analyze the derivatized phenolic

region of the 31p NMR spectra are at least as favorable as those for the FTIR

method (± 0.1 meq/g), and by inclusion of the amine content found outside of this

region, the NMR method using the MFA line-broadening approach appears to be

somewhat better (-0.03 meq/g, Table IV). By comparison, the data given in the

earlier report using CI(O)PPh2 as a 3lp NMR tagging reagent indicates that the

agreement among the 3lp, 29Si and 19F NMR tagging results for five coal liquids

averaged 0.15 meq/g. 3 (3) By also including the small intrinsic water contents

found in the samples studied, the average error moves from slightly negative to

slightly positive. (4) The 3lp NMR analysis reported here, which takes about 1 3/4

hours per sample when the MFA analysis approach is used, is not as rapid as the

FTIR method which takes approximately 15 minutes per sample.la, b However,

our 3lp NMR approach is about as rapid as that reported with CI(O)PPh2. 3 (5) The

3lp NMR method described permits the simultaneous analysis of moisture, since

interference of moisture is categorically absent, as is also the case for the reagent

CI(O)PPh2. 3 (6)The 3lp NMR method is amenable to a large variety of solver_ts,

including pyridine, 9 as long as they contain no labile hydrogen functional groups.

With the reduction of the free radical concentration in coal resids, speciation of

phenols could become" feasible with reagent 2, which gives rise to more than twice

the 3lp NM_ peak dispersion for phenols than 1. 9
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L__ rnmenfl_t_ons for Future Work

Although we were pleasantly surprised at how well our technique worked

out, several problems remain to be solved:

1. There is a significant question raised by Gary Robbins in his FTIR work
e

(reference 1) that we could only partially address quite completely.

Apparently secondary amines and pyrroles contribute to the FTIR band

associated with phenols. Although we indicate in th eppaer that we see an

Rmlne peak (whose integration in fact improves our data relative to Gary's)

we also indicate that other amines derivatized with the reagent we used,

resonate in the derivatized phenol region, thus perhaps contributing to that

integral. In past work, however, we developed another reagent (see

structure below) for which a large range of amine derivatives give a
S

Cll__

dispersion of 3lp resonances which is over 55 ppm wide(!) and which is well

away from the phenol region for this reagent (see ref. 7). Thus we should be

able to integrate the derivatized amine region quite separately from the

derivatized phenol region to gain a better measure of how badly the phenolic

OH FTIR band may be contaminated by amine contributions, This reagent

would also allow us to determine if the peak at 137 ppm in samples such as

10, 11 and 15 is due to amines or phenols. The 55 ppm wide diepersion may

even allow us to speciate some of these amines despite paramagnetic

impurity broadening.

2. We have shown that free radicals are present in two of the samples, and it is

reasonable to surmise that they contribute to the severe broadening of the 3lp

NMR spectra of ali of the samples. Hydrogenation may reduce the

concentrations of the free radicals to the point where sufficient resolution is
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achieved for speciationofphenols using reagent 1 or reagent2 which we

have shown providesmore than twice the dispersionofthe 31p chemical

shiftsofphenolsderivatizedwithit.7-9 Because ofthe severebroadeningof

the 31p NMR spectra we encountered with I, there would have been virtually

no gain in using 2 without first reducing the radical concentration. Such

experiments would be accompanied by model compound derivatizations to

expedite speciation.

3. It would be worthwhile using the reagent CI(O)PPh2 which Dadey et al. used

to quantitate phenols in coal liquids 3 and which we have used to quantitate

moisture in coal liquids and solids (Energy and Fuels 1991, 5, 786; Energy

Fuels 1992, 4, 331). There are three reasons for this: First, Dadey et al. were

troubled by an impurity in the reagent, and our preparation leads to pure

nmterial. With pure reagent, we can validly compare phenol analyses by sip

NMR on a given set of coal liquids using reagent I and CI(O)PPh2. Secondly,

this would give us a check on the moisture contents. Third, since Dadey et

al. do not address the question of amine derivatization, we could have a look

at where these resonate when derivatized with CI(O)PPh2 and perhaps gain

additional valuable information on the FFIR/amine question.

4. A comparison of the 3lp NMR's of the phenolic regions for each of the 15

samples derivatized with 1 reveals four rather distinct "fingerprints" as

shown in Table V and in the spectra in Appendix C. Three tentative

conclusions worth further investigation are: (a) From our EPR results, it

would appear that only the liquid samples have sufficiently
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Table V. GroupingofSamples AccordingtoSpectralAppearance

spectralappearance

grouping_ samples 139.2ppm _ _ 138.7ppm 137.3ppm

I 1-3, 5, 7, 12 rood. intense sh. rood. narrow low intensity
r

I I 4, 8, 9, 13 in_ense sh. rood. narrow rood. intensity

III 5, 14, 15 intense br. sh. rood. narrow high intensity

IV I0,11 group ofpks group ofpks highintensity



low concentr, tions of radicals to give rise to distinct groupings of peaks at

-139.2 and -138.7 ppm. Thus our technique gives a qualitative indication of

relativeradicalconcentrations.(b)Whole processoilssuch as samples I0

and 11 may be amenable topartialphenolspeciationviareagent2 without

radicalreduction.(c)There appears to be a partialcorrelationof spectral

groupingwith samplingpointas shown inTableVI. Thus 5/6ofthe samples

in grouping I are from the interstage,3/4ofthe samples in groupingIIare

2hd stage products,2/3 ofthe samples from grouping IIIare from recycle

streamsand bothlightoilsfallin groupingIV.
q
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Table VI. RelationshipofSpectralGrouping toSampling Point.

sampling

....grouping samples point

I 1,3,6,7,12 interstageI

2 recyclestream

II 4,8,13 2nd stageproduct

9 recycle

I I I 5, 14 recycle stream

15 interstage

IV 10 lightnet product

11 interstageseparator

overhead
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Appendix A: Experimental Conditions

Reagents: Chloroform-d(Aldrich)was storedover activatedmolecularsieves

beforeuse.]-Menthol(Aldrich)was usedas received.Allthephenolsused inthis .-

study were recrystallized from ethanol before use. Triethylamine (Kodak) was

distilled over anhydrous KOH pellets and stored under nitrogen. 2-Chloro-4,4,5,5-

tetramethyl-l,3,2-dioxaph_spholane, 1, was prepared according to a literature

procedure 10 and was purified by distillation. Bp 39-41 °C at 0.04 mm Qit. 9 81-82.5

°C at 15 mm; lit. lo 77-78 °C at 12 mm).

Model Mixtures. Model mixtures of phenols were prepared by weighing the

phenols directly into a 10 mm NMR tube together with a weighed amount of the

internal standard,/-menthol and the relaxagent, Cr(acac)3 (1 mole% based on

reagent 1). The mixture was dissolved in chloroform-d (4.0 mL) and after the

addition of triethylamine (0.5 mL, 3.6 retool), the phenols and/-menthol were

reacted with reagent 1 (0.50 mL, 3.2 retool) at 10 °C for about I h. The zip NMR

spectrum was then obtained. Further data for a typical model phenol mixture are

given in Table I. _

Coal liquefaction products. The origins of the coal liquefaction samples

employed in this study are listed in Table II. All the manipulations involving the

coal samples were carried out in a dry boxy or a glove bag filled with dry nitrogen to

avoid contamination with external moisture. The samples (280.5-650.9 rag) were

weighed directly into previously weighed NMR tubes containing (13.5-33.4 rag) of l-

menthol and 1 mole% (based on reagent 1) of Cr(acac)3. The contents were then

dissolved in chlorofo_m-d (4.0 mL), triethylamine was added (0.50 mL, 3.6 mmol)

and then reagent 1 (0.50 mL, 3.2 retool) was added to the sample after cooling it

below 10 °C. After about 2 h at 10 °C, the NMR spectrum was obtained.

NMR Instrumentation and Processing. 3lp NMR spectra of the derivatized
m

mixtures and coal liquefaction products were obtained on a Bruker WM-200
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spectrometer operating at 81.0 l_-Iz. The spectrometer was interfaced with an

ASPECT 2000 computer. The following acquisition parameters were employed:

" broad band decoupling; pulse width, td2, 26 _s; sweep width, 4864 Hz; memory size,

16K; relaxation delay, 3.0 s; acquisition time, 1.69 s; number of scans 64 for the
a

model mixtures and 1000 in the case of coal samples.

Integrations were performed on a DEC Mini Computer using the NMR1

program. After base line correction and zero filling (if required - see later) the FID

was processed three ways: using a line broadening factor of 0.5 Hz, 2.0 Hz and a

factor automatically selected by the NMR1 Matched Filter Apodization (MFA)

program. In the MFA program the line broadening factor is set equal to a

calculated linewidth based on the equation of a theoretical Lorentzian line. The

linewidth,and hence thelinebroadeningfactorisdeterminedfrom the sum ofall

the frequenciesinthe FID. The M:FA linebroadeningfactorsranged from 2.5-8.3

Hz forthe coalproductsamples and itwas 6.6Hz forthemodel phenolmixtures.

After exponentialmultiplication,the FID was Fourier transformed and the

resultantspectrumwas interactivelyphased manually. Peak analysiswas carried

out afterdeletingextraneouspeaks.The S/N ratioranged fro_ _:_00to5000 forthe

spectraofthecoalproductsamples.The curve-fittingroutinewas thenemployedto

obtainaccurateintegrations.

The broad derivatizedphenolicsregionofthe 3Ip spectraofthe coalproduct

samples was curve-fittedinitsentirety.With a linebroadeningfactorof0.5Hz,

zerofilling12 was requiredfor about halfof the samples in order to achieve

convergence.The number ofpeaks atconvergenceranged from 40-150.To reach

convergencein samplesnot zerofilled,itwas necessarytodeletepeaks with large

linewidths(>500Hz) and no integralorintensityvalue.By employinga 2.0Hz line

broadeningfactor,thenumber ofdatapointstoprocessisdiminishedthusreducing

thetimerequiredforiterations.Again,however,zerofillingwas alwaysrequiredto
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/-menthol

sample no. file name sample _%. (_) (rag, mmol) .... .

1 TCS01 0.4402 14.5, 0.0928

2 TCS2 0.4551 26.5, 0.170

3 TCS3 0.3618 20.8, 0.133

4 TCS4 0.4224 23.9, 0.153

5 TCS5 0.4842 23.4,0.150

6 TCS6 0.5534 33.4,0.214

7 TCS7 0.3549 20.3, 0.130

8 TCS8 0.5265 33.4,0.214

9 TCS9 0.2795 23.2, 0.149

10 TCS10 0.3628 13.3, 0.0851

11 TCSll 0.6509 33.1, 0.212

12 TCS12 0.4538 24.5, 0.157

13 TCS13 0.3386 17.8, 0.114

14 TCS1.001 0.4065 16.0, 0.102

15 TCSI5 0.3740 28.8, 0.184
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achieve convergence_ Using MFA, convergence was reached more quickly and zero

filling was never required.

The quantities of phenolics, amines and H20 in meq/g of coal product relative

to that of/-menthol present (in meq/g of coal product) were then calculated from the

integrals (see Eq 1 in Results and Discussion).

EPR Instrumentation- EPR spectra were recorded at 292 K on a Bruker ER-

200D spectrometer operating at a frequency of 9.45078 GHz and interfaced with an

ASPECT 2000 computer. The sweep widths were maintained in the range 2700 to

3700 Gauss. The EPR spectrum of sample No. 11 as obtained as its solution in

chloroform while that of sample No. 12 was obtained on the solution used for 3lp

NMR spectroscopy. Both samples gave a single resonance at a g value of 2.0036,

calculated by the relation g = hv/_Hn
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Procedure for calculating the concentration of phenolic oxygen in the coal

samples

The phenols (or the amines, if"any) present in the coal samples were assumed

to have only one labile hydrogen for the derivatization reaction. Hence the total

concentration of phenols (or amines) calculated would be equal to the total

concentration of phenolic oxygen (or amine nitrogen). Thus, for example, the

amount of phenolic oxygen in mmol = amount of phenols in retool, both of which are

proportional to the 3lp NMR integral. Therefore:

mmol O = Total integral of derivatized phenolic signals x/-menthol (1)
Total integral of derivatized/-menthol signal

The concentration of oxygen in meq/g can then be calculated as:

meq 0 mmo] 0 meq 0..... x , -- x (2)
g coal sample coal sample wt (g) mmol()

Combining equations I and 2:

meq O Totalintegralof derivafizedphenolicsignals mmol/-menthol= x (3)
g coal sample Totalintegralof derivafized-mentholsignal coal samplewt (g)

An analogous procedure was used for the amine and moisture contents except

that in the case of moisture, half the integral was used since there are two labile

: hydrogen functionalities that are derivatized, giving 3.
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Processing FIX) for integration using N_IRI:

1. The desired data file (FID) is accessed and using the command BC the baseline

" is corrected.

2. Zero filling (if appropriate) is carried out at this stage.

3. The desired line broadening factor is entered manually (0.5 or 2.0 Hz; the

command MF is used for Matched Filter Apodization Parameter which is set by

the program automatically).

4. The FID isthensubjectedtoexponentialmultiplication.

5. Fouriertransformationisexecuted.

6. Using the commands Pf and PH-_I, the spectrum is phased by manual

interactivephasing.

7. Peak analysisiscarriedout.The spectrummay show many undesiredpeaksin

any oftheregions.By usingthemouse correctionthresholdormanual deletion

sub-routinetheunwanted peaks aredeleted.Becausetheprocesscausessmall

shiftsinthespectrumthe standardisassignedto175.9ppm, thusresultingin

the calibrationofthe restofthe spectrum. In many samples,peaks in the

amine regionarenotrevealeduntilthatportionofthespectrumisenlarged.At

thispointthe two peaks in thisregioncan be identifiedmanually by the

appropriatesub-routines.

8. Using thefunctionSN, the Signal/Noisefactorisdetermined.

9. For curvefitting,the a_propriatepeaks arezoomed outusingthe functionCF

and by an automaticprocedure,the peakisfittedtoa Lorentzianshaped curve.

The monitordisplaysthenumber ofiterationsperformedby the program with

the correspondingresidualsum ofthe squares. For sharp peaks,the curve

fittingisdone within 3 to 20 iterations.The totaltime taken foreven 20

iterationsislessthan 5 seconds.
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Convergence in the broad phenolic region- Since the peaks in this region are

not resolved, the entire region is zoomed out for curve fitting by the above

procedure. The number of peaks shown by the program when processed with a line-

broadening factor of 0.5 Hz ranges from 40 to 150. Thus the time taken for each

iteration runs into several seconds. The program usually displays once in every 20
\

iterations whether convergence is achieved or not. In the case of many coal samples

processed with a 0.5 Hz line-broadening, convergence is not achieved even after 300

iterations. At this stage the program will stop the iteration and request to do Peak

Analysis. Without altering the peak information at this stage (i.e., after 300

iterations) the peaks with very large linewidth (>500 Hz) with no intensity or

integral values may be deleted and the curve fitting procedure is continued.

Depending on the sample, this procedure is repeated as many times as required to

achieveconvergence.The integralsand hencethequantitiesarethen calculated.

The more datapointspresentinthe phenolicregion,the more thenumber of

iterationsand theslowertherateofthewhole process.The number ofdatapoints

isdecreasedby processingtheFID witha higherline-broadeningfactor,i.e.,2.0Hz.

Although the zero filling factor increases the number of data points, the linewidths

are reduced. In the case of processing with 0.5 Hz, some FIDs are processable only

by employing the zero filling factor. In these cases, convergence is achieved

instantaneously. Hence a combination of a line-broadening factor of 2.0 Hz with

zero filling was considered for processing the FID. However, convergence is

generally achieved more slowly than for the 0.5 Hz plus zero filling treatment. The

linewidths are generally more narrow than for the 0.5 Hz treatment alone but are

broader than for the 0.5 Hz plus zero 51ling treatment. The linewidths are too

broad to allow speciation of phenol compounds.
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Matched FilterApodization

InthelightGfthe above problems,thematched filterapodizationmethod was

" employed sh+_ethe resultswere improvedand sincezerofillingisnot requiredor

helpful,
t

To achievethebestresolutionofthepeaks and tointerpretthefinestructure

inan FT-NMR spectrum,thefollowingconceptsand procedureswere used.

The intervalbetween the individualdata pointsconstitutingthe peak,caned

thedigitalresolution(Rd)isgivenby
1

Rd -- ---
At

• where At is the acquisitiontime. Evidently,the smallerthe value of Rd, the

sharperthepeaks willbe. ltisadvantageoustohave Rd smallerthan thenatural

linewidthofthenuclei(eg._.0.1Hz forprotonsand 2-3I_._zforothernuclei).

From the aboveequation,itisclearthai,I_"canbe minimizedby i:+_easingthe

acquisitiont£me,which consumes instrumenttimeand iscostly.Al_rnatively,the

techniquecan beused,which util/zesthe computermemory+ Thisisa

processby which zerosare appended to +.hed_t_,befo_ Fourier_xansformation.

This processincreasesthe data pointsand reducesRd without _dding extra

informationtothespectrum.However,thismethod can beused onlyiftheFID has

alreadydecayedclosetozero.

Ifthe acquisitiontime isshort,the FID may not have decayed closetozero.

Such decay can be achievedartificiallyby multiplyingthe FID by a smoothly

decayingfunction(i.e.,an exponentialfunction_,calleda window function)givenby

theequation

= e

where a is a positivenumber, known as the apodizationparameter (a line

broadeningfactorthatcomes intoplayasthemultiplicationbroadensthelineinthe
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frequencydomain). Now the variablea has to be chosen carefullyso that the

processdoesnotspeedup thedecaytozero.

The halfwidthofthetheoreticalLorentzianline(_v)isgivenby therelation
1

_V ---- .....

7rT2

where Ts isthedecay timeconstant.Becauseofthe exponentialmultiplcation,Ts

reducestoTs',givenby theequation

1 1 1

Ts' T2 + a

Careful analyses of this problems shows that the sensitivity is decreased if a is too

small or is not affected if a is too large. An optimum value of a is found to be a = Ts.

This function is the "matched filter" which is matched to the decay envelope of the

FID. Evidently, it doubles the natural line width in the frequency domain.
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MFA linebroadeningfactorsselectedbv the._i'R1programforthecoalsamples.a

•amn Hz Hz

• 1 5.5957 9 6.6377

2 6.6594 10 7.4309

3 7.1300 11 6.5240

4 8.0180 12 8.3391

5 2.4994 13 5.5928

6 7.3726 14 6.2317

7 7.0401 15 3.4435

8 2.3367
| iiroll • , ii i ii

aThe MFA factorforthemodel mixturewas 6.6270Hz.
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Appendix B: Raw Data

This appendix containsthe dataresultingfrom processingthe FIDs using 0.5Hz

and 2.0Hz as line-broadeningfactors.Alsoincludedare dataresultingfrom the

Matched FilterApodizationtechniquewhich automaticallyappliesan optimum

line-broadeningfactor(2-8Hz inthe presentsamples)based on the shape ofthe

FID.
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3lp NM]_ spectral data of the co_l samples, obtmined by processing the FID's _-iUh a

line-broadening factor of 0.5 Hz.
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NMKI

Filename = TCS01
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 3436.82

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14249.93 175.768 100.000 0.1197E+09 9.00
* 2 _1877.29 146.502 13.359 0.1599E+08 2.30
* 3 11376.48 140.325 0.352 0.4214E+06 1.36
* 4 11374.03 140.294 0.377 0.4517E+06 1.36
* 5 11373.31 140.286 0.384 0.4592E+06 1.36
* 6 11371.21 140.260 0.401 0.4798E+06 1.36
* 7 11368.19 140.222 0.425 0.5082E+06 1.36
* 8 11367.05 140.208 0.465 0.5562E+06 1.36
* 9 11364.50 140.177 0.443 0.5300E+06 1.36
* 10 11362.68 140.154 0.463 0.5545E+06 1.36
* 11 11361.14 140.135 0..469 0.5609E+06 1.36
* 12 11360.26 140.125 0.462 0.5535E+06 1.36
* 13 11359.27 140.112 0.490 0.5868E+06 1.36
* 14 11357.60 140.092 0.474 0.5669E+06 1.36
* 15 11355.32 140.064 0.512 0.6134E+06 1.36
* 16 11353.55 140.042 0.519 0.6212E+06 1.36
* 17 11352.78 140.032 0.527 0.6308E+06 1.36
* 18 11351.63 140.018 0.519 0.6207E+06 1.36
* 19 11350.10 139.999 0.548 0.6564E+06 1.36
* 20 11348.60 139.981 0.576 0.6898E+06 1.36
* 21 11347.14 139.963 0.575 0.6888E+06 1.36
* 22 11346.48 139.955 0.584 0.6995E+06 1.36
* 23 11345.21 139.939 0.588 0.7035E+06 1.36
* 24 11343.30 139.915 0.601 0.7194E+06 1.36
* 25 11341.76 139.896 0.635 0.7605E+06 1.36
* 26 11339.98 139.874 0.610 0.7298E+06 1.36
* 2q 11337.41 139.843 0.659 0.7884E+06 1.36
* 28 11336.45 139.831 0.665 0.7957E+06 1.36
* 29 11335.60 139.821 0.674 0.8071E+06 1.36
* 30 11333.81 13_.798 0.695 0.8314E+06 1.36
* 31 11332.76 139.785 0.684 0.8191E+06 1.36
* 32 11331.64 139.772 0.713 0.8532E+06 1.36
* 33 11329.37 139.744 0.731 0.8747E+06 1.36
* 34 11327.78 139.724 0.757 0.9065E+06 1.36
* 35 11325.68 139.698 0.787 0.9421E+06 1.36
* 36 11323.96 139.677 0.802 0.9595E+06 1.36
* 37 11322.80 139.663 0.841 0.1006E+07 1.36
* 38 11322.02 139.653 0.836 0.I001E+07 1.36 .
* 39 11318.11 139.605 0.896 0.1072E+07 1.36
* 40 11316.06 139.579 0.933 0.1117E+07 1.36
* 41 11314.70 139.563 0.945 0.1131E+07 1.36
* 42 11312.01 139.529 0.972 0.1163E+07 1.36 .
* 43 11310.62 139.512 0.988 0.1183E+07 1.36
* 44 11305.68 139.451 1.111 0.1330E+07 1.36
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* 45 11303.59 139. 426 I. 114 0. 1333E+07 1.36
- 46 11302 .56 139.417 I.II_ 0.1378E+07 1.36
" 4- 11297.36 139.349 1.256 0.i5C _;'.07 i._6
* 48 I1292.77 139.292 1.338 0. 1602E+07 1.36
* 49 11291.70 139.279 1.356 0. 1624E+07 1.36
* 50 11290.14 139.260 1.356 0. 1623E+07 1.36
* 51 11287.95 139.233 1.360 0.1628E+07 1.36
* 52 11287.15 139. 223 1. 369 0.1639E+07 1.36

• * 53 11286.08 139.210 1.363 0. 1631E+07 1.36
* 54 11285.06 139. 197 1. 380 0. 1652E+07 1.36
* 55 11283.84 139. 182 1. 366 0.1635E+07 1.36
* 56 11282.59 139. 167 1. 392 0.1666E+07 1.36

• * 57 11282.03 139. 160 I. 395 0. 1669E+07 1.36
* 58 11281.04 139. 148 1. 399 0. 1675E+07 1.36
* 59 11278.05 139. 111 1.434 ' 0.1717E+07 1.36
* 60 11275.67 139. 081 1. 435 0. 1718E+07 1.36
* 61 11274.88 139. 072 1. 433 0. 1716E+07 1.36
* 62 11274.25 139. 064 1. 440 0. 1724E+07 1.36
* 63 11271.07 139. 025 1. 451 0. 1737E+07 1.36
* 64 11269.30 139. 003 1. 472 0.17 62E+07 1.36
* 65 11267.45 138.980 1 478 0. 1769E+07 1.36
* 66 11266.58 138o 969 1. 506 0. 1803E+07 1.36
* 67 11265.11 138. 951 1. 508 0. 1805E+07 1.36
* 68 11263.63 138. 933 1. 529 0. 1830E+07 1.36
* 69 11261.40 138. 905 1.584 0. 1896E+07 I. 36
* 70 11259.76 138. 885 1. 552 0. 1858E+07 1.36
* 71 11258.63 138. 871 1. 611 0. 1928E+07 1.36
* 72 11257.19 138. 853 1. 607 0. 1923E+07 1.36
* 73 11255.60 138. 834 1. 646 0. 1970E+07 1 36
* 74 11254.46 138. 820 1. 657 0. 1983E+07 1.36
* 75 11252.67 138.798 1.708 0.2044E+07 1.36
* 76 11251.44 138.782 1.725 0. 2065E+07 1.36
* 77 11250.53 138. 771 1.716 0-.2054E+07 1.36
* 78 11247.88 138.738 1.753 0.2098E+07 1.36
* 79 11247.02 138.728 1.763 0. 2111E+07 1.36
* 80 11243.52 138. 685 1. 869 0.2237E+07 1.36
* 81 11241.70 138.662 1.883 0.2254E+07 1.36
* 82 11240.75 138. 651 1. 880 0.2250E+07 1.36
* 83 11237.90 138.615 1.929 0.2309E+07 1.36
* 84 11234.93 138.579 1.873 0. 2242E+07 1.36
* 85 11232.48 138.549 1.782 0. 2133E+07 1.36
* 86 11231.01 138.530 1.748 0.2093E+07 1.36
* 87 11227.11 138.482 1.542 0. 1845E+07 1.36
* 88 11225.33 138. 460 1. 496 0.1791E+07 1.36
* 89 11224.52 138.450 1.473 0. 1763E+07 1.36
* 90 11215.29 138.336 1.076 0.1288E+07 1.36
* 91 11212.05 138.297 0. 988 0. 1182E+07 1.36
* 92 11209.42 138.264 0.916 0.1097E+07 1.36
* 93 11206.10 138.223 0.821 0. 9824E+06 1.36
* 94 11203.77 138. 194 0. 755 0. 9041E+06 1.36
* 95 11202.06 138.173 0.709 0. 8492E+06 1.36
* 96 11201.23 I_B. 163 0. 699 0. 8362E+06 1.36
* 97 11199.69 138.144 0.704 0. 8426E+06 1.36
* 98 11197.66 138. 119 0. 658 0. 7879E+06 1.36
* 99 11194.63 138. 082 0. 603 0. 7218E+06 1.36
* 100 11193.42 138.067 0.571 0. 6835E+06 1.36
* 101 11190.29 138.028 0,574 0. 6870E+06 1.36
* 102 11188.43 138.005 0.517 0. 6189E+06 1.36
* 103 11187.46 137.993 0.508 0. 6080E+06 1.36

,_ * 104 11186.96 137.987 0.514 0. 6151E+06 1.36
* 105 11184.19 137.953 0.486 0. 5812E+06 1.36
* 106 11181.25 137.917 0.442 0.5293E+06 1.36
* 107 11179.49 137.895 0.430 0. 5149E+06 1.36
* 108 11178.49 137.883 0.425 0. 5091E+06 1.36
* 109 11175.08 137.841 0.387 0. 4632E+06 1.36
* 110 11173.07 137.816 0.383 0.4588E+06 1.36
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* ii! 11168.57 137.760 0.388 0.4649E+06 1.36
* 112 11166.11 137.", 30 C.299 0.4781E.06 1.36
" 113 1:_"_3.,68 .:32.-66 17.946 0.,."148E+08 2.15
* 114 10682.37 131.763 0.307 0.3669E+06 3.88
* 115 10672.18 131.637 0.307 0.3677E+06 3.30

e

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.768 100.000 0.4991E+10 14272.04 14227.05
* 2 146.502 3.418 0.1706Ek09 11882.93 11871.42
* 3 140.325 0.053 0.2653E+07 11379.84 11373.05
* 4 140.294 0.057 0.2844E+07 11377.47 11370.68
* 5 140.286 0.058 0.2891E+07 11376.58 11359.79
* 6 140.260 0.061 0.3021E+07 11374.51 11367.72
* 7 140.222 0.064 0.3199E+07 11371.55 11364_76

* 8 140.208 0.070 0.3501E+07 11370.36 11363.57
* 9 140.177 0.067 0.3336E+07 11367.70 11360.91
* I0 140.J54 0.070 0.3491E+07 11365.92 11359.13
* 11 140.135 0.071 0.3531E+07 11364.44 11357.65
* 12 140.125 0.070 0.3484E+07 11363.55 11356.76
* 13 140.112 0.074 0.3694E+07 11362.66 11355.87
* 14 140.092 0.071 0.3569E+07 11360.88 11354.09
* 15 140.064 0.077 0.3861E+07 11358.51 11351.72
* 16 140.042 0.078 0.3911E+07 11356.73 11349.94
* 17 140.032 0.080 0.3971E+07 11356.14 11349.35
* 18 140.018 0.078 0.3907E+07 11354.96 11348.17
* 19 139.999 0.083 0.4132E+07 11353.47 11346.68
* 20 139.981 0.087 0.4343E+07 11351.99 11345.20
* 21 139.963 0.087 0.4336E.07 11350.51 11343.72
* 22 139.955 0.088 0.4403E+07 11349.92 11343.13
* 23 139.939 0.089 0.4429E+07 11348.44 11341.65
* 24 139.915 0.091 0.4529E+07 11346.66 11339.87
* 25 139.896 0.096 0.4787E+07 11345.18 11338.39
* 26 139.874 0.092 0.4594E+07 11343.40 11336.61
* 27 139.843 0.099 0.4963E+07 11340.73 11333.94
* 28 139.831 0.100 0.5009E+07 11339.84 119_3.05
* 29 139.821 0.102 0.5081E+07 11338.96 11332.17
* 30 139.798 0.105 0.5234E+07 11337.18 11330.39
* 31 139.785 0.103 0.5156E+07 11335.99 11329.20
* 32 139.772 0.108 0.5371E+07 11335.10 11328.31
* 33 139.744 0.110 0.5506E+07 11332.73 11325.94
* 34 139.724 0.114 0.5706E+07 11330.96 11324.17
* 35 139.698 0.119 0.5931E+07 11328.88 11322.09
* 36 139.677 0.121 0.6041E+07 11327.40 11320.61
* 37 139.663 0.127 0.6335E+07 11326.22 11319.43
* 38 139.653 0.126 0.6299E+07 11325.33 11318.54
* 39 139.605 0.135 0.6750E+07 11321.48 11314.69
* 40 139.579 0.141 0.7030E+07 11319.40 11312.61
* 41 139.563 0.143 0.7122E+07 11317.92 11311.13
* 42 139.529 0.147 0.7323E+07 11315.25 11308.46
* 43 139.512 0.149 0.7447E+07 11314.07 11307.28
* 44 139.451 0.168 0.8370E+07 11309.03 11302.24
* 45 139.426 0.168 0.8393E+07 11306.96 11300.17
* 46 139.413 0.169 0.8423E+07 11305.77 11298.98
* 47 139.349 0.190 0.9464E+07 11300.74 11293.95
* 48 139.292 0.202 0.I008E+08 11295.99 11289.20 .
* 49 139.279 0.205 0.1022E+08 11295.11 11288.32
* 50 139.260 0.205 0.1021E+08 11293.33 11286.54
* 51 139.233 0.205 0.1025E+08 11291.25 11284.46
* 52 139.223 0.207 0.I032E+08 11290.37 11283.58 -
* 53 139.210 0.206 0.1027E+08 11289.48 11282.69
* 54 139.197 0.208 0.1040E+08 11288.29 11281.50
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* 55 139.182 0.206 0.!029E+08 ii2_7 II 11280.32
" 56 139.16 _ 0.210 0.I049E_0_ !'2_5 92 11279.13
" 57 i_9.i6C C._II O.iOSIE-08 "128 _ 33 11278.54
* 58 139.148 0.211 0.1054Z+08 11284 44 11277.65
* 59 139.111 0.216 0.I081E.08 11281 48 I1274.69

60 139.081 0.217 0.I081E+08 11279 II 11272.32
61 139.072 0.216 0.I080E+08 11278.22 11271.43

* 62 139.064 0.217 0.I085E+08 11277.63 i1270.83
• * 63 139.025 0.219 0.I093E+08 11274.37 11267.58

* 64 139.003 0.222 0.1109E+08 11272.59 i1265.80
* 65 138.980 0.223 0.1113E+08 11270.81 11264.02
* 66 138.969 0.227 0.1135E+08 11269.92 11263.13

• * 67 138.951 0.228 0.1137E+08 11268.44 11261.65
* 68 138.933 0.231 0.1152E,+08 11266.96 11260.17
* 69 138.905 0.239 0.1194E+08 11264.59 11257.80
* 70 138.885 0.234 0.1169E+08 11263.11 11256.32
* 71 138.871 0.243 0.1214E+08 11261.92 11255.13
* 72 138.853 0.243 0.1211E+08 11260.44 11253.65
* 73 138.834 0.249 0.1240E+08 11258.96 11252.17
* 74 138.820 0.250 0.1248E+08 11257.77 11250.98
* 75 138.798 0.258 0.1287E+08 11256.00 11249.21
* 76 138.782 0.260 0.1300E+08 11254.81 11248.02
* 77 138.771 0.259 0.1293E+08 11253.92 11247.13
* 78 138.738 0.265 0.1321E+08 11251.25 11244.46
* 79 138.728 0.266 0.1329E+08 11250.37 11243.58
* 80 138.685 0.282 0.1408E+08 11246.81 11240.02
* 81 138.662 0,284 0.1419E+08 11245.03 11238.24
* 82 138.651 0.284 0.1416E+08 11244.14 11237.35
* 83 138.615 0.291 0.1453E+08 11241.18 11234.39
* 84 138.579 0.283 0.1412E+08 11238.22 11231.43
* 85 138.549 0.269 0.1343E+08 11235.85 11229.06
* 86 138.530 0.264 0.1317E+08 11234.37 11227.58
* 87 138.482 0.233 0.1162E+08 11230.52 11223.72
* 88 138.460 0.226 0.1127E+08 11228.74 11221.95
* 89 138.450 0.222 0.1110E+08 . 11227.85 11221.06
* 90 138.336 0.162 0.8107E+07 11218.66 11211.87
* 91 138.297 0.149 0.7442E+07 11215.40 11208.61
* 92 138.264 0.138 0.6904E+07 11212.74 11205.95
* 93 138.223 0.124 0.6184E+07 11209.48 11202.69
* 94 138.194 0.114 0.5692E+07 11207.11 11200.32
* 95 138.173 0.107 0.5346E+07 11205.33 11198.54
* 96 138.163 0.105 0.5264E+07 11204.44 11197.65
* 97 138.144 0.106 0.5304E+07 11202.96 11196.17
* 98 138.119 0.099 0.4960E+07 11200.89 11194.10
* 99 138.082 0.091 0.4544E+07 11197.92 11191.13
* 100 138.067 0.086 0.4303E+07 11196.74 11189.95
* 101 138.028 0.087 0.4325E+07 11193.48 11186.69
* 102 138.005 0.078 0.3896E+07 11191.70 11184.91
* 103 137.993 0.077 0.3828E+07 11190.81 11184.02
* 104 137.987 0.078 0.3872E+07 11190.22 11183.43
* 105 137.953 0.073 0.3659E+07 11187.55 11180.76
* 106 137.917 0.067 0.3332E+07 11184.59 11177.80
* 107 137.895 0.065 0.3241E+07 11182.81 11176.02
* 108 137.883 0.064 0.3205E+07 11181.92 11175.13
* 109 137.841 0.058 0.2916E+07 11178.37 11171.58
* 110 137.816 0.058 0.2888E+07 11176.29 11169.50
* 111 137.760 0.059 0.2926E+07 11171.85 11165.06
* 112 137.730 0.060 0.3010E+07 11169.48 11162.69
* 113 132.766 4.280 0.2137E+09 10769.09 10758.36

. * 114 131.763 0.132 0.6598E+07 10691.95 10672.55
* 115 131.637 0.113 0.5627E+07 10680.43 10663.92

(*) Peaks 1 to 115 _ve fitted to Lorentzian
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NM_I

Filename = TCS2
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 654.061

Peak Analysis

Peak Relative Absolute Linewidth
| Hz PPM Intensity Intensity (Hz)

* 1 14260.86 175.902 100.000 0.5260E+08 8.92
* 2 11889.81 146.656 64.531 0.3394E+08 4.68
* 3 11388.81 140.477 1.300 0.6837E+06 1.25

4 11387.63 140.462 1.253 0.6592E+06 1.25
* 5 11386.20 140.445 1.246 0.6554E+06 1.25
* 6 11384,,84 140.428 1.265 0.6655E+06 1.25
* 7 11383_09 140.406 1.431 0.7525E+06 1.25
* 8 11381.16 140.382 1.310 0.6891E+06 1.25
* 9 11378.97 140.355 1.301 0.6845E+06 1.25
* 10 11378.09 140.345 1.352 0.7113E+06 1.25
* 11 11375.32 140.310 1..404 0.7387E+06 1.25
* 12 11374.04 140.295 1.435 0.7550E+06 1.25
* 13 11372.18 140.272 1.430 0.7524E+06 1.25
* 14 11370.57 140.252 1.448 0.7615E+06 1.25
* 15 11367.94 140.219 1.657 0.8713E+06 1.25
* 16 11366.80 140.205 1.572 0.8267E+06 1.25
* 17 11366.07 140.196 1.557 0.8187E+06 1.25
* 18 11365.12 140.185 1.612 0.8478E+06 1.25
* 19 11363.88 140.169 1.712 0.9006E+06 1.25
* 20 11362.71 140.155 1.589 0.8356E+06 1.25
* 21 11360.97 140.133 1.763 0.9271E+06 1.25
* 22 11358.28 140.100 1.894 0.9962E+06 1.25
* 23 11354.37 140.052 1.914 0.I007E+07 1.25
* 24 11352.83 140.033 1.951 0.1026E+07 1.25
* 25 11351.74 140.019 2.083 0.1095E+07 1.25
* 26 11350.42 140.003 2.108 0.II09E+07 1.25
* 27 11349.41 139.991 2.115 0.II12E+07 1.25
* 28 11348.41 139.978 2.154 0.I133E+07 1.25
* 29 11346.66 139.957 2.198 0.I156E+07 1.25
* 30 11345.53 13_.943 . 2.240 0.I178E+07 1.25
* 31 11344.65 139.932 2.364 0.1243E+07 1.25
* 32 11343.51 139.918 2.424 0.1275E+07 1.25
* 33 11340.23 139.878 2.443 0.1285E+07 1.25
* 34 11339.39 139.867 2.473 0.1301E+07 1.25
* 35 11336.65 139.833 2.615 0.1375E+07 1.25
* 36 11334.89 139.812 2.883 0.1516E+07 1.25
* 37 11331.17 139.766 2.984 0.1569E+07 1.25
* 38 11328.66 139.735 3.029 0.1593E+07 1.25 .
* 39 11328.06 139.727 3.036 0.1597E+07 1.25
* 40 11327.39 139.719 3.059 0.1609E+07 1.25
* 41 11325.57 139.697 3.080 0.1620E+07 1.25
* 42 11324.70 139.686 3.166 0.1665E+07 1.25 .
* 43 11322.69 139.661 3.400 0.1788E+07 1.25
* 44 11321.72 139.649 3.352 0.1763E+07 1.25
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* 45 11320 83 139.638 3.315 0.1743E+07 1.25
* 46 1131" 96 139.603 3.545 0.1865E+0_ 1.25
" 4- "'='" [2 139.591 3.520 0. 1851E_7 1.25
" 48 11315 04 139.567 3.688 0. 1940E+07 1.25
* 49 11313 49 139.548 3.705 0. 1949E+07 1.25
* 50 11311 30 139.521 4.090 0.2151E+07 1.25
* 51 11307 89 139.479 4.087 0.2149E+07 1.25
* 52 11306 08 139.456 4.312 0.2268E+07 1.25

• * 53 11305.21 139.446 4.425 0.2327E+07 1.25
* 54 11303.47 139.424 4.491 0.2362E+07 1.25
* 55 11302.29 139.410 4.369 0.2298E+07 1.25
* 56 11300.86 139.392 4.342 0.2284E+07 1.258

* 57 11298.40 139.362 4.420 0.2325E+07 1.25
* 58 11296.61 139,340 4.509 0.2371E+07 1.25
* 59 11295.57 139.327 4.520 0.2378E+07 1.25
* 60 11294.43 139.313 4.613 0.2426E+07 1.25
* 61 11292.14 139.284 4.578 0.2408E+07 1.25
* 62 11290.98 139.270 4.576 0.2407E+07 1.25
* 63 11290.01 139.258 4.667 0.2455E+07 1.25
* 64 11286.91 139.220 4..580 0.2409E+07 1.25
* 65 11285.05 139.197 4.719 0.2482E+07 1.25
* 66 11283.31 139._75 4.616 0.2428E+07 1.25
* 67 11282.44 139.165 4.569 0.2403E+07 1.25
* 68 11281.57 139.154 4.616 0.2428E+07 1.25
* 69 11280.36 139.139 4.733 0.2489E+07 1.25
* 70 11277.01 139.098 4.756 0.2502E+07 1.25
* 71 11274.99 139.073 4.810 0.2530E+07 1.25
* 72 11274.11 139.062 4.939 0.2598E+07 1.25
* 73 11273.17 139.050 4.892 0.2573E+07 1.25
* 74 11270.95 139.023 5.134 0.2700E+07 1.25
* 75 11269.46 139.005 5.049 0.2656E+07 1.25
* 76 11268.14 138.988 5.191 0.2730E+07 1.25
* 77 11266.36 138.966 5..111 0.2688E+07 1.25
* 78 11265.04 138.950 5.174 0.2722E+07 1.25
* 79 11263.42 138.930 5.203 0.2737E+07 1.25
* 80 11262.32 138. 917 5.284 0.2779E+07 1.25
* 81 11260.28 138. 891 5.400 0.2840E+07 1.25
* 82 11259.65 138. 884 5. 408 0.2844E+07 1.25
* 83 11256.82 138.849 5.559 0.2924E+07 1.25
* 84 11254.36 138.818 5.618 0.2955E+07 1.25
* 85 11252.92 138.801 5.747 0.3023E+07 1.25
* 86 11252.19 138.792 5.740 0.3019E+07 1.25
* 87 11251.51 138.783 5.770 0.3035E+07 1.25
* 88 11248.55 138.747 5.954 0.3132E+07 1.25
* 89 11247.73 138.737 5.947 0.3128E+07 1.25
* 90 11245.73 138.712 5.741 0.3019E+07 1.25
* 91 11244.49 138.697 5.801 0.3051E+07 1.25
* 92 11242.94 138.678 5.491 0.2888E+07 1.25
* 93 11240.97 138.653 5.378 0.2829E+07 1.25
* 94 11240.36 138.646 5.386 0.2833E+07 1.25
* 95 11237.96 138.616 5.209 0.2740E+07 1.25
* 96 11234.79 138.577 4.727 0.2486E+07 1.25
* 97 11233.82 138.565 4.656 0.2449E+07 1.25
* 98 11232.67 138.551 4.462 0.2347E+07 1.25
* 99 11228.90 138.504 3.932 0.2068E+07 1.25
* 100 11227.13 138.483 3.596 0.1892E+07 1.25
* 101 11225.88 138.467 3.463 0.1821E+07 1.25
* 102 11222.15 138.421 3.077 0.1619E+07 1.25
* 103 11220.73 138.404 3.031 0.1594E+07 1.25

, * 104 11218.93 138.381 2.895 0.1523E+07 1.25
* 105 11215.54 138.340 2.642 0.1390E+07 1.25
* 106 11213.85 138.319 2.582 0.1358E+07 1.25
* 107 11212.05 138.296 2.363 0.1243E+07 1.25
* 108 11210.39 138.276 2.327 0.1224E+07 1.25
* 109 11209.24 138.262 2.235 0.1175E+07 1.25
* 110 11205.64 138.217 2.060 0.1084E+07 1.25
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III 11204.49 138.203 1.934 0.1017E+07 1.25
112 !120_.26 138.188 1.820 0.9571E+06 1.25
li3 11202.20 138.175 !._ 0.9324E_06 1.25

' 114 11200.33 138.152 1.808 0.9508E+06 1.25
115 11199.19 138.138 1.640 0.8627E+06 1.25
116 11197.76 138.120 1.713 0.9009E+06 1.25
117 11196.56 138.105 1.687 0.8872E+06 1.25

* 118 11194.68 138.082 1.545 0.8126E+06 1.25
* 119 11193.97 138.074 1.597 0.8399E+06 1.25 -
* 120 11191.75 138.046 1.484 0.7804E+06 1.25
* 121 11190.00 138.024 1.363 0.7168E+06 1.25
* 122 11189.10 138.013 1.330 0.6995E+06 1.25
* 123 11187.85 137.998 1.371 0.7209E+06 1.25 •
* 124 11186.95 137.987 1.399 . 0.7360E+06 1.25
* 125 11185.70 137.972 1.418 0.7456E+06 1.25
* 126 11184.54 137.957 1.282 0.6740E+06 1.25
* 127 11182.89 137.937 1.287 0.6771E+06 1.25
* 128 11181.98 137.926 1.316 0.6924E+06 1.25
* 129 11179.88 137.900 1.277 0.6717E+06 1.25
* 130 10774.84 132.904 34.689 0.1824E+08 3.40
* 131 10735.68 132.421 0.396 0.2083E+06 33.34
* 132 10693.30 131.898 1.215 0.6389E+06 3.44
* 133 10682.63 131.766 1.208 0.6353E+06 3.63

Peak PPM Relative Absolute Zntegral Zntegral
# integral integral start(hz) end(hz)

* 1 175.902 100.000 0.1244E+10 14265.04 14256.12
* 2 146.656 33.861 0.4211E+09 11892.03 11887.35
* 3 140.477 0.182 0.2264E+07 11389.29 11388.04
* 4 140.462 0.176 0.2183E+07 11388.11 11386.86
* 5 140.445 0.175 0.2171E+07 11386.63 11385.38
* 6 140.428 0.177 0.2204E+07 11385.44 11384.19
* 7 140.406 0.200 0.2492E+07 11383.66 11382.41
* 8 140.382 0.184 0o2283E+07 11381.59 11380.34
* 9 140.355 0.182 0.2267E+07 11379.51 11378.27
* i0 140.345 0.189 0.2356E+07 11378.63 11377.38
* 11 140.310 0.197 0.2447E+07 i1375.9_ 11374.71
* 12 140.295 0.201 0.2501E+07 i1374.4_ 11373.23
* 13 140.272 0.200 0.2492E+07 11372.70 11371.45
* 14 140.252 0.203 0.2522E+07 11371.22 11369.97
* 15 140.219 0.232 0.2886E+07 11368.55 11367.30
* 16 140.205 0.220 0.2738E+07 11367.37 11366.12
* 17 140.196 0.218 0.2712E+07 11366.48 11365.23
* 18 140.185 0.226 0.2808E+07 11365.59 11364.34
* 19 140.169 0.240 0.2983E+07 11364.40 11363.16
* 20 140.155 0.223 0.2768E+07 11363.22 11361.97
* 21 140.133 0.247 0.3071E+07 11361.44 11360.19
* 22 140.100 0.265 0.3300E.07 11358.77 11357.53
* 23 140.052 0.268 0.3334E+07 11354.92 11353.67
* 24 140.033 0.273 0.3399E+07 11353.44 11352.19
* 25 140.019 0.292 0.3628E+07 11352.26 11351.01
* 26 140.003 0.295 0.3673E+07 11351.07 11349.82
, 27 139.991 0.296 0.3684E+07 11349.89 11348.64
* 28 139.978 0.302 0.3753E+07 11349.00 11347.75
* 29 139.957 0.308 0.3829E+07 11347.22 11345.97
* 30 139.943 0.314 0.3903E+07 11346.03 11344.79
* 31 139.932 0.331 0.4119E+07 11345.15 11343.90 •
* 32 139.918 0.340 0.4223E+07 11343.96 11342.71
* 33 139.878 0.342 0.4257E+07 11340.70 11339.45
* 34 139.867 0.346 0.4309E+07 11339.81 11338.56
* 35 139.833 0.366 0.4555E+07 11337.15 11335.90
* 36 139.812 0.404 0.5023E+07 11335.37 11334.12
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* 37 139.766 0.418 0.5!98E+07 11331.81 11330 56
" 38 I_9 735 0 424 0 5276E+07 11329.15 11327 90
" 29 139.7Z7 C.42_ [.52_9E-C" 11328.55 _-:_' -_
* 40 139.719 0.428 0.5329E+07 11327.96 11326 71
* 41 139.697 0.431 0.5367E+07 11326.18 11324 93
* 42 139,,686 0.443 0.5515E+07 i1325.29 11324 04
* 43 139.661 0.476 0.5923E+07 11323.22 11321.97

. * 44 139.649 0.470 0.5839E+07 11322.33 11321.08
* 45 139.638 0.464 0.5774E+07 11321.44 11320.19
* 46 139.603 0.497 0.6176E+07 11318.48 11317.23
* 47 139.591 0.493 0.6132E+07 11317.59 11316.34

. * 48 139.567 0.517 0.6425E+07 11315.52 11314.27
* 49 ii__9-548 0.519 0.6455E+07 11314.04 11312.79
* 50 1_9.521 0.573 0.7126E+07 11311.96 11310.71
* 51 139.479 0.572 0.7119E+07 11308.41 11307o16
* 52 139.456 0.604 0.7512E+07 11306.63 11305.38
* 53 139.446 0.620 0.7709E+07 11305.74 11304.49 '
* 54 139.424 0.629 0.7823E+07 11303.96 11302.71
* 55 139.410 0.612 0.7611E+07 11302.78 11301.53
* 56 139.392 0.608 0.7564E+07 11301.29 11300.05
* 57 139.362 0.619 0.7700E+07 11298.92 11297.68
* 58 139.340 0.632 0.7855E+07 11297.15 11295.90
* 59 139.327 0.633 0.7875E+07 11296.26 11295.01
* 60 139. 313 0. 646 0. 8037E+07 11295.07 11293.82
* 61 139.284 0.641 0.7975E+07 11292.70 11291.45
* 62 139.270 0. 641 0.7971E+07 11291.52 11290.27
* 63 139.258 0.654 0.8130E+07 11290.63 11289.38
* 64 139.220 0.642 0.7979E+07 11287.37 11286.12
* 65 139.197 0.661 0.8221E+07 11285.59 11284.34
* 66 139.175 0.647 0.8041E+07 11283.81 11282.56
* 67 139.165 0.640 0.7959E+07 11282.93 11281.68
* 68 139.154 0.647 0.8042E+07 11282.04 11280.79
* 69 139.139 0.663 0.B245E+07 11280.85 11279.60
* 70 139.098 0.666 0.8286E+07 11277.59 11276.34
* 71 139o073 0.674 0.8380E+07 11275.52 11274.27
* 72 139.062 0.692 0.8605E+07 11274.63 11273.38
* 73 139.050 0.685 0.8523E+07 11273.74 11272.49
* 74 139. 023 0. 719 0.8945E+07 11271.37 11270.12
* 75 139. 005 0. 707 0.8797E+07 11269.89 11268.64
* 76 138.988 0.727 0. 9043E+07 11268.70 11267.45
* 77 138.966 0.716 0.8905E+07 11266.93 11265.68
* 78 138.950 0.725 0.9014E+07 11265.74 11264.49
* 79 138.930 0.729 0.9064E+07 11263.96 11262.71
* 80 138.917 0.740 0.9206E+07 11262.78 11261.53
* 81 138.891 0.756 0.9407E+07 11260.70 11259.45
* 82 138.884 0.758 0.9421E+07 11260.11 11258.86
* 83 138.849 0.779 0.9685E+07 11257.44 11256.20
* 84 138.818 0.787 0.9787E+07 11254.78 11253.53
* 85 138.801 0.805 0.1001E+08 11253.59 11252.34
* 86 138.792 0.804 0.9999E+07 11252.70 11251.46
* 87 138.783 0.808 0.1005E+08 11252.11 11250.86
* 88 138.747 0.834 0.1037E+08 11249.15 11247.90
* 89 138.737 0.833 0.1036E+08 11248.26 11247.01
* 90 138.712 0.804 0.1000E+08 11246.19 11244.94
* 91 138.697 0.813 0.1011E+08 11245.00 11243.75
* 92 138.678 0.769 0.9566E+07 11243.52 11242.27
* 93 138.653 0.753 0.9369E+07 11241.45 11240.20
* 94 138.646 0.754 0.9382E+07 11240.85 11239.60
* 95 138.616 0.730 0.9074E+07 11238.48 11237.23

. * 96 138.577 0.662 0.8235E+07 11235.22 11233.97
* 97 138.565 0.652 0.8112E+07 11234.33 11233.08
* 98 138.551 0.625 0.7774E+07 11233.15 11231.90
* 99 138.504 0.551 0.6850E+07 11229.59 11228.34
* 100 138.483 0.504 0. 6266E+07 11227.82 11226.57
* 101 138. 467 0. 485 0. 6032E+07 11226.33 11225.08
* 102 138.421 0.431 0.5361E+07 11222.78 11221.53
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" 103 138.404 0.425 0 5280E+07 11221.30 11220.05
" 104 138.381 ['.406 0 5044E.C_ 11219.52 11218.27
" Zt =. "38.34C _ _.370 C 46C_=_C'__ "'_'5.._6 _.''2i4.'i
* 106 138.319 0.362 0 4498E+07 i1214.48 11213.23
* 10"7 138.296 0.331 0 4116E+07 11212.71 11211.46
* 108 138.276 0.326 0 4054E+07 11210.93 11209.68
* 109 138.262 0.313 0.3893E+07 11209.74 11208.49
* II0 138.217 0.289 0.3589E+07 11206.19 11204.94
* Iii 138.203 0.271 0.3369E+07 11205.00 11203.75 "
* 112 138.188 0.255 0.3170E+07 11203.82 11202.57
* 113 138.175 0.248 0.3088E+07 11202.63 11201.38
* 114 138.152 0.253 0.3149E+07 11200.85 11199.60
* 115 138.138 0.230 0.2858E+07 11199.67 11198.42 "
* 116 138.120 0.240 0.2984E_07 11198.19 11196.94
* 117 138.105 0.236 0.2939E+07 11197.00 11195.75
* 118 138.082 0.216 0.2692E+07 11195.22 11193.97
* 119 138.074 0.22_ 0.2782E+07 11194.63 11193.38
* 120 138.046 0.208 0.2585E+07 11192.26 11191.01
* 121 138.024 0.191 0.!374E+07 11190.48 11189.23
* 122 138.013 0.186 0.2317E+07 11189.59 11188.35
* 123 137.998 0.192 0.2388E+07 11188.41 11187.16
* 124 137.987 0.196 0.2438E+07 11187.52 11186.27
* 125 137.972 0.199 0.2469E+07 11186.34 11185.09
* 126 137.957 0.180 0.2233E+07 11185.15 11183.90
* 127 137.937 0.180 0.2243E+07 11183.37 11182.12
* 128 137.926 0.184 0.2293E+07 11182.48 11181.23
* 129 137.900 0.179 0.2225E+07 11180.41 11179.16
* 130 132.904 13.219 0.1644E+09 10776.46 10773.06
* 131 132.421 1.480 0.1840E+08 10752.32 10718.98
* 132 131.898 0.469 0.5828E+07 10695.00 10691.56
* 133 131.766 0.492 0.6117E+07 10684.43 10680.80

(*) Peaks 1 to 133 are fitted to Lorentzian o
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,_KF,I

Filename - TCS3
Username - tmohan

• Scale factor - 0.0000000E+00
Signal/Noise - 3262.34

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14248.80 175.754 100.000 0.1251E.09 9.35
* 2 11876.97 146.498 13.761 0.1721E+08 3.69
* 3 11316.79 139.589 0,072 0.9024E.05 5.35
* 4 11327.02 139.715 0,161 0.2012E.06 34.00
* 5 11379.11 140.357 0.064 0.7979E+05 130.70
* 6 11280.23 139.137 0.009 0.I097E.05 18.27
* 7 11309.19 139.495 0.164 0.2053E+06 12.88
* 8 11299.45 139.375 0.156 0.1951E+06 10.96
* 9 11291.39 139.275 0.138 0.1725E+06 11.62
* 10 11298.10 139.358 0.051 0.6411E+05 48.37
* 11 11352.50 140.029 0.105 0.1312E+06 52.68
* 12 11278.28 139.113 0.011 0.1314E.05 8.40
* 13 11282.81 139.169 0.106 0.1323E.06 15.33
* 14 11240.92 138.653 0.027 0.3400E+05 141.39
* 15 11291.69 139,279 0.042 0.5310E+05 28.14
* 16 11285.22 139.199 0.107 0.1344E+06 16.74
* 17 11499.22 141.839 0.034 0.4311E+05 115.45
* 18 11278.13 139.112 0.123 0.1542E+06 13006
* 19 11218.08 138.371 0.003 3506. 128.74
* 20 11272.25 139.039 0.058 0.7205E+05 6.62
* 21 11272.66 139.044 0.051 0.6420E+05 14.56
* 22 11271.35 139.028 0.024 0.2971E+05 19.38
* 23 11267.61 138.982 0.139 0.1734E.06 14.69
* 24 10767.80 132.817 0.034 0.4261E.05 85.29
* 25 11262.06 138.913 0.111 0.1386E+06 16.41
* 26 11261.06 138.901 0.104 0.1299E+06 13.73
* 27 11259.96 138.887 0.027 0.3341E+05 9.88
* 28 11253.91 138.813 0.084 0.1048E+06 7.80
* 29 11256.40 13_,844 0.067 0.8399E.05 10.42
* 30 11249.83 138.762 0.034 0.4201E+05 1.79
* 31 11238.01 138.617 0.064 0.8062E.05 1.44
* 32 11250.45 138.770 0.178 0.2229E+06 11.99
* 33 11243.99 138.690 0.202 0.2532E+06 10.93
* 34 11238.96 138.628 0.111 0.1383E+06 12.71
* 35 11242.05 138.667 0.092 0.I154E+06 9.63
* 36 11234.63 138.575 0.217 0.2719E+06 11.39

" * 37 11229.50 138.512 0.230 0.2882E.06 12.98
* 38 11224.81 138.454 0.139 0.1735E+06 13.86
* 39 11529.70 142.215 0.003 3770. 143.22

- * 40 11219.00 138.382 0.105 0.1317E+06 15.26
* 41 11213.20 138.311 0.093 0.1162E+06 25.15
* 42 11201.46 138.166 0.196 0.2445E+06 51.62

43 10762.99 !32_757 10.105 0.1264E+08 3.44
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Peak PPE Relative Absolute intecra_ Integrai
Integral integral start(hz) end(hz)

* 1 175.754 i00.000 0.1550E+I0 14252.74 14243.39
* 2 146.498 5.438 0.8427E+08 11878.43 11874.73
* 3 139.589 0.041 0.6400E.06 11319.27 11313.92
* 4 139.715 0.585 0.9068E.07 11343.67 11309.67 "
* 5 140.357 0.892 0.1382E+08 11444.17 11313.47
* 6 139.137 0.017 0.2656E+06 11288.99 11270.72
* 7 139.495 0.226 0.3504E+07 11315.33 11302.46 .
* 8 139.375 0.183 0.2832E+07 11304.89 11293.94
* 9 139.275 0.172 0.2658E+07 11296.93 11285.31
* 10 139.358 0.265 0.4110E+07 11322.42 11274.04
* 11 140.029 0.591 0.9158E+07 11378.49 11325.81
* 12 139.113 0.009 0.1464E+06 11282.28 11273.88
* 13 139.169 0.173 0.2687E+07 11290.49 11275.16
* 14 138.653 0.411 0.6371E+07 11311.44 11170.05
* 15 139.279 0.128 0.1981E+07 11305.78 11277.64
* 16 139.199 0.192 0.2981E+07 11293.56 11276.82
* 17 141.839 0.426 0.6596E+07 11556.84 11441.39
* 18 139.112 0.172 0.2669E+07 11284.61 11271.55
* 19 138.371 0.039 0.5981E.06 11282.60 11153.86
* 20 139.039 0.041 0.6321E.06 11275.46 11268.85
* 21 139.044 0.080 0.1239E.07 11280.03 11265.47
* 22 139.028 0.049 0.7631E.06 11280.66 11261.28
* 23 138.982 0.216 0.3376E.07 11274.76 11260.07
* 24 132.817 0.311 0.4818E+07 10810.52 10725.23
* 25 138.913 0.195 0.3016E.07 11270.29 11253.88
* 26 138.901 0.153 0.2364E.07 11267.76 11254.03
* 27 138.887 0.028 0.4376E+06 11264.65 11254.77
* 28 138.813 0.070 0.1084E.07 11257.69 11249.89
* 29 138.844 0.075 0.1159E.07 11261.36 11250.95
* 30 138.762 0.006 0.9977E+05 11250.53 11248.74
* 31 138.617 0.010 0.1537E.06 11238.51 11237.07
* 32 138.770 0.229 0.3542E.07 11256.23 11244.24
* 33 138.690 0.237 0.3666E.07 11249.17 11238.25
* 34 138.628 0.150 0.2330E.07 11245.33 11232.62
* 35 138.667 0.095 0.1473E.07 11246.75 11237.12
* 36 138.575 0.265 0.4104E.07 11239.93 11228.54
* 37 138.512 0.320 0.4958E.07 11235.98 11223.00
* 38 138.454 0.206 0.3186E.07 11231.68 11217.82
* 39 142.215 0.046 0.7156E.06 11600.94 11457.72
* 40 138.382 0.172 0.2665E.07 11226.45 11211.19
* 41 138.311 0.250 0.3875E.07 11225.47 11200.32
' 42 138.166 1.080 0.1673E+08 11226.86 11175.24
' 43 132.757 3.716 0.5759E.08 10764.85 10761.42

'*) Peaks 1 to 43 ar_ fitted._¢ Lorentzian
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NMR1
************

Filename - TCS4
Username - tmohan

. Scale factor - 0.0000000E+00
Signal/Noise - 1705.98

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14254.34 175.822 100.000 0.1096E+09 9.93
* 2 11879.64 146.531 13.613 0.1492E+08 4.08
* 3 11877.98 146.511 5.232 0.5735E+07 1.17
* 4 11272.39 139.041 0.065 0.7113E+05 2.53
* 5 11291.05 139.271 0.024 0.2677E+05 0.52
* 6 11301.67 139.402 0.308 0.3371E+06 98.20
* 7 11289.72 139.255 0.137 0.1497E+06 88.52
* 8 11294.53 139.314 0.025 0.2703E+05 5.52
* 9 11298.57 139.364 0.028 0.3019E+05 4.53
* 10 11821.64 145.816 0.001 1317. 4.99
* 11 11036.88 136.136 0.020 0.2165E+05 33.46
* 12 _'1291.87 139.281 0. 049 0. 5341E+05 10.42
* 13 11286.88 139.219 0.017 0.1830E+05 5.27
* 14 11285.47 139.202 0.068 0.7445E+05 2.15
* 15 11283.52 139.178 0.063 0.6930E+05 0.88
* 16 11282.04 139.160 0.097 0.I065E+06 1.03
* 17 11280.58 139.142 0.065 0.7114E+05 1.08
* 18 11278.89 139.121 0.121 0.1328E+06 1.51
* 19 11276.81 139.095 0.066 0.7218E+05 1.24
* 20 11274.83 139.071 0.109 0.1195E+06 2.15
* 21 11271.65 139.032 0.014 0.1489E+05 0.83
* 22 11270.75 139.021 0.091 0.9933E+05 0.40
* 23 11269.09 139.000 0.081 0.8891E+05 2.26
* 24 11265.52 138.956 0.146 0.1600E+06 6.96
* 25 11261.79 138.910 0.039 0.4323E+05 2.90
* 26 11347.09 139.962 0.014 0.1520E+05 6.08
* 27 11236.91 138.603 0.006 6375. 195.73
* 28 11258.53 138.870 0.096 0.I054E+06 5.59
* 29 11251.63 138_785 0.163 0. 1783E+06 9.93
* 30 12372.32 152.608 0.010 0.1130E+05 4.19
* 31 11246.33 138.719 0.048 0.5297E+05 1.14
* 32 11245.28 138.706 0.071 0.7807E+05 6.00
* 33 11242.17 138.668 0.040 0.4402E+05 1.04
* 34 11296.11 139.333 0.001 1151. 10.17
* 35 11318.37 139.608 0.006 6184. 49.08
* 36 11237.37 138.609 0.239 0.2623E+06 13.66
* 37 11243.30 138.682 0.051 0.5548E+05 0.20
* 38 11227.02 138.481 0.089 0.9775E+05 15.43
* 39 11225.05 138.457 0.273 0.2993E+06 56.46

. * 40 11240.77 138.651 0.039 0.4221E+05 0.70
- 41 10767.49 132.813 6.069 0.6652E+07 2.92
* 42 10765.48 132.788 4.827 0.5291E+07 2.28
* 43 10680.87 131.745 0..309 0.3388E+06 16.45
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_eak PPH Relative Absolute :nte_ral :ntegral
integral integral start(hz) end_hz)

* 1 175.822 i00.000 0.1442E+I0 14258.96 14249.03
* 2 146.531 5.597 0.8074E+08 11881.59 11877.50
* 3 146.511 0.616 0.8889E+07 11878.35 11877.18
* 4 139.041 0.017 0.2383E+06 11273.42 11270.89 -
* 5 139.271 0.001 0.1862E+05 11291.38 11290.86
* 6 139.402 3.041 0.4387E+08 11350.88 11252.68
* 7 139.255 1.218 0.1756E+08 11333.60 11245.08
* 8 139.314 0.014 0.1977E+06 11297.43 11291.91 "
* 9 139.364 0.013 0.1811E+06 11300.49 11295.97
* 10 145.816 0.001 8717. 11823.97 11818.97
* 11 136.136 0.067 0.9599E+06 11053.63 11020.17
* 12 139.281 0.051 0.7379E+06 11296.92 11286.50
* 13 139.219 0.009 0.1279E+06 11289.61 11284.33
* 14 139.202 0.015 0.2124E+06 11286.27 11284.12
* 15 139.178 0.006 0.8092E+05 11283.86 11282.97
* 16 139.160 0.010 0.1455E+06 11282.15 11281.12
* 17 139.142 0.007 0.1022E+06 11280.99 11279.91
* 18 139.121 0.018 0.2653E+06 11279.43 11'277.92
* 19 139.095 0.008 0.1183E+06 11277.51 11276.28
* 20 139.071 0.024 0.3405E+06 11275.60 11273.45
* 21 139.032 0.001 0.1641E+05 11271.98 11271.15
* 22 139.021 0.004 0.5286E+05 11270.58 11270.18
* 23 139.000 0.018 0.2661E+06 11270.32 11268.06
* 24 138.956 0.102 0.1475E+07 11269.12 11262.16
* 25 138.910 0.012 0.1660E+0% 11262.94 11260.04
* 26 139.962 0.008 0.1225E+06 11349.86 11343.78
* 27 138.603 0.115 0.1654E+07 11334.46 11138.74
* 28 138.870 0.054 0.7818E+06 11261.32 11255.73
* 29 138.785 0.163 0.2347E+07 11256.38 11246.45
* 30 152.608 0.004 0.6267E+05 12374.07 12369.88
* 31 138.719 0.006 0.7997E+05 11246.65 11245.51
* 32 138.706 0.043 0.6212E+06 11247.90 11241.90
* 33 138.668 0.004 0.6083E+05 11242.46 11241.41
* 34 139.333 0.001 0.1551E+05 11300.94 11290.78
* 35 139.608 0.028 0.4022E+06 11342.92 11293.84
* 36 138.609 0.329 0.4748E+07 11244.02 11230.37
* 37 138.682 0.001 0.1498E+05 11243.22 11243.02
* 38 138.481 0.139 0.1999E+07 11234.83 11219.41
* 39 138.457 1.553 0.2240E+08 11252.98 11196.52
* 40 138.651 0.003 0.3898E+05 11241.10 11240.40
, 41 132.813 1.786 0.2576E+08 10768.74 10765.82
* 42 132.788 1.106 0.1596E+08 10766.64 10764.37
* 43 131.745 0.512 0.7385E+07 10688.99 10672.54

(*) Peaks 1 to 43 ate fitted-_o Lorentzian
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NMR1

Filename = TCS5
- Username s tmohan

Scale factor = 0.0000000E+00

Signal/Noise s 2965.44

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

* 1 14260.90 175.903 100.000 0.1069E+09 8.58
* 2 11884.98 146.597 26.988 0.2885E+08 1.82
* 3 11353.15 140.037 0.027 0.2886E+05 3.48
* 4 10853.39 133o873 0.188 0.2007E+06 13.91
* 5 11313.21 139.544 0.021 0.2237E+05 20.65
* 6 11306.93 139.467 0.072 0.7647E+05 16.53
* 7 11311.06 139.518 0.219 0.2342E+06 82.50
* 8 11278.83 139.120 0.027 0.2933E+05 6.23
* 9 11299.44 139.374 0.063 0.6777E+05 6.35
* 10 11132.96 137.321 0.138 0.1477E+06 0.65
* 11 11238.75 138.626 0..014 0-.1540E+05 3.31
* 12 11269.86 139.010 0.010 0.1064E+05 1.98
* 13 11293.88 139.306 0.056 0.5987E+05 7.04
* 14 10238.94 126.294 0.199 0.2124E+06 26.52
* 15 11286.73 139.218 0.042 0.4541E+05 0.88
* 16 11285.23 139.199 0.245 0.2615E+06 24.44
* 17 11278.56 139.117 0.003 2755. 7.21
* 18 11283.64 139.180 0.005 5593. 0.88
* 19 11319.88 139.627 0.026 0.2751E+05 46.55
* 20 11276.23 139.088 0.068 0.7313E+05 4.56
* 21 11275.32 139.077 0.018 0.1913E+05 3.09
* 22 11272.70 139.045 0.066 0.7048E+05 5.19
* 23 11269.06 139.000 0.121 0.1297E+06 7.76
* 24 11264.63 138.945 0.164 0.1756E+06 5.45
* 25 11262.25 138.916 0.047 0.5042E+05 1.78
* 26 11260.33 138.892 0.080 0.8564E+05 2.15
* 27 11257.25 138.854 0.079 0.8493E+05 3.70
* 28 11252.54 138.796 0.155 0.1655E+06 12.75
* 29 11253.35 138.806 0.136 0.1456E+06 15.14
* 30 11248o71 1_8.749 0.026 0.2828E+05 5.20

31 11245.12 138.704 0.150 0.1604E+06 9.52
* 32 11241.64 138.661 0.059 0.6264E+05 9.72
* 33 11235.62 138.587 0.249 0.2658E+06 16.17
* 34 11226.61 138.476 0.153 0.1635E+06 34.14
* 35 11228.16 138.495 0.021 0.2228E+05 0.52
* 36 10772.86 132.879 17.846 0.1908E+08 1.71
* 37 10691.94 131.881 1.100 0.1176E+07 2.20

- * 38 10681.74 131.755 1.076 0.1151E+07 2.10

Peak PPM Relative Absolute Integral Integral
# integral integral start (hz) end (hz)
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- _ ""5. 97._ Irt.000 0.2126E_I0 142_1.99 14239.10
- _ "46. =.,9- 5.725 0. 1217E409 11889.47 118S0.37

* 3 140.037 0.011 0.2325E+06 i1361.48 11344.09
'_ 4 133 •873 0. 304 0. 6472E+07 10888.02 10818.46
* 5 139 •544 0. 050 0. I070E+07 11364.70 11261.47
* 6 139.467 0.138 0.2929E+07 11347.88 11265.25
* 7 139.518 2.107 0.4478E+08 11516,97 11104.45
* 8 139. 120 0. 020 0. 4234E+06 11294.28 11263.14 "
* 9 139. 374 0. 047 0. 9967E+06 11315.32 11283.59
* 10 137.321 0.010 0.2224E+06 11134.56 11131.32
* 11 138. 626 0. 006 0. 1182E+06 11246.69 11230.14
* 12 139. 010 0. 002 0. 4884_.+05 11274.77 11264.87
* 13 139. 306 0. 046 0. 9774E.+06 11311.14 11275.92
* 14 126. 294 0. 614 0. 1305E+08 10305.05 10172.44
* 15 139.218 0.004 0. 9215E+05 11288.60 11284.23
* 16 139.199 0.697 0. 1482E+08 11346.34 11224.12
* 17 139. 117 0. 002 0. 4603E+05 11296.73 11260.69
* 18 139. 180 0. 001 0° I141E+05 11285.65 11281.25
* 19 139.627 0.140 0.2968E+07 11435.98 11203.22
* 20 139.088 0.036 0.7737E+06 11287.75 11264.93
* 21 139. 077 0. 006 0. 1371E+06 11282.89 11267.42
* 22 139. 045 0. 040 0. 8483E+06 11285.77 11259.80
* 23 139. 000 0. 110 0. 2333E+07 11288.05 11249.23
* 24 138. 945 0. 104 0.2219E+07 11278.12 11250.86
* 25 138. 916 0. 010 0.2082E+06 11266.58 11257.67
* 26 138. 892 0. 020 0.4272E+06 11265.72 11254.96
* 27 138. 854 0. 034 0.7275E+06 11266.62 11248.14
* 28 138.796 0.230 0. 4890E+07 11284.52 11220.76
* 29 138. 806 0.240 0.5107E+07 11291.07 11215.39
* 30 138.749 0.016 0. 3409E+06 11261.49 11235.49
* 31 138.704 0.167 0. 3540E+07 11268.74 11221.13
* 32 138. 661 0. 066 0.1412E+07 11265.69 11217.07
* 33 138. 587 0. 469 0. 9960E+07 11275.88 11195.03
* 34 138.476 0.609 0. 1294E+08 11311.91 11141.22
* 35 138.495 0.001 0.2696E+05 11229.06 11226.45
* 36 132. 879 3.561 0.7570E+08 10776.93 10768.37
* 37 131.881 0.283 0. 6006E+07 10697.57 10686.56
* 38 131.755 0.263 0.5588E+07 10686.64 10676.16

(*) Peaks 1 to 38 are fitted to Lorentzian
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NMK1

Filename = TCS6
• Username = tmohan

Scale factor - 0.0000000E+00

Signal/Noise " 756. 611

Peak Analysis

Relative Absolute Linewidth
Peak

# Hz PPM Xntensity Xntensity (Hz)

* 1 14261.07 175.905 100.000 0.6886E+08 10.12
* 2 11885.30 146.601 47.850 0.3295E+08 5.43
* 3 11375.59 140.314 1.345 0.9258E+06 1.31
* 4 I1374_33 140.298 1.360 0.9366E+06 1.31
* 5 11370.87 140.255 1.360 0.9365E+06 1.31
* 6 11368.41 140.225 1.539 0.1060E+07 1.31
* 7 11366.62 140.203 1.438 0.9901E+06 1.31
* 8 11365.63 140.191 1.467 0.1010E+07 1.31
* 9 11364.36 140.175 1.557 0.I072E+07 1.31
* i0 I13_3.29 140.162 1.545 0.I064E+07 1.31
* 11 11361.53 140.140 1..556 0.I072E+07 1.31
* 12 11359.47 140.115 1.573 0.1083E+07 1.31
* 13 11356.88 140.083 1.810 0.1246E+07 1.31
* 14 11356.14 140.074 1.818 0.1252E+07 1.31
* 15 11353.13 140.037 1.884 0.1297E+07 1.31
* 16 11350.57 140.005 2.077 0.1430E+07 1.31
* 17 11349.77 139.995 2.020 0.1391E+07 1.31
* 18 11348.77 139.983 1.945 0.1339E+07 1.31
* 19 11347.02 139.961 2.124 0.1463E+07 1.31
* 20 11344.79 139.934 2.249 0.1549E+07 1.31
* 21 11343.06 139.912 2.335 0.1608E+07 1.31
* 22 11340.02 139.875 2.558 0.1762E+07 1.31
* 23 11338.09 139.851 2.673 0.1841E+07 1.31
* 24 11335.36 139.817 2.703 0.1861E+07 1.31
* 25 11334.21 139.803 2.735 0.1883E+07 1.31
* 26 11333.17 139.790 2.716 0.1870E+07 1.31
* 27 11331.27 139.767 2.874 0.1979E+07 1.31
* 28 11329.14 139.741 3.100 0.2135E+07 1.31
* 29 11326.76 139.711 3.201 0.2204E+07 1.31
* 30 11325.57 13_.697 3.295 0.2269E+07 1.31

31 11324.21 139.680 3.231 0.2225E+07 1.31
* 32 11321.16 139.642 3.536 0.2435E+07 1.31
* 33 11320.55 139.635 3.516 0.2421E+07 1.31
* 34 11319.02 139.616 3.621 0.2493E+07 1.31
* 35 11317.31 139.595 3.595 0.2476E+07 1.31
* 36 11316.36 139.583 3.759 0.2588E+07 1.31
* 37 11314.83 139.564 3.889 0.2678E+07 1.31

" * 38 11314.07 139.555 3.888 0.2677E+07 1.31
* 39 11312.89 139.540 3.939 0.2712E+07 1.31
* 40 11312.03 139.530 4.059 0.2795E+07 1.31
* 41 11310.18 139.507 4.172 0.2873E+07 1.31

" * 42 11309.32 139.496 4.187 0.2883E+07 1.31
* 43 11306.96 139.467 4.407 0.3034E+07 1.31
* 44 11304.17 139.433 4.582 0.3155E+07 1.31
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* 45 11301.27 139.397 4.737 0.3262E+07 1.31
* 46 11299.03 139.369 4.960 0.3415E+07 1.31
, 4_ 11296.29 i_9 .3_6 4.926 C.3392E_07 !.31
* 48 i1293.83 139.305 4.886 0.3364E+07 1.31
* 49 11292.42 139.288 4.962 0.3417E+07 1.31
* 50 11291.28 139.274 4.987 0.3434E+07 1.31
* 51 11289.80 139.256 5.023 0.3459E+07 1.31
* 52 11289.18 139.248 5.032 0.3464E+07 1.31
* 53 11287.32 139.225 5.095 0.3508E+07 1.31 .
* 54 11285.41 139.201 5.174 0.3562E+07 1.31
* 55 11284.15 139.186 5.077 0.3496E+07 1.31
* 56 11281.82 139.157 5.190 0.3574E+07 1.31
* 57 11280.26 139.138 5.286 0.3639E+07 1.31 •
* 58 11278.85 139.120 5.228 0.3600E+07 1.31
* 59 11277.24 139.101 5.348 ' 0.3683E+07 1.31
* 60 11276.10 139.087 5.327 0.3668E+07 1.31
* 61 11274.88 139.072 5.430 0.3739E+07 1.31
* 62 11274.13 139.062 5.425 0.3735E+07 1.31
* 63 11272.91 139.047 5.371 0.3698E+07 1.31
* 64 11270.79 139.021 5.533 0.3810E+07 1.31
* 65 11269.36 139.003 5"585 0.3845E+07 1.31
* 66 11268.14 138.988 5.589 0.3849E+07 1.31
* 67 11266.72 138.971 5.737 0.3950E+07 1.31
* 68 11265.74 138.959 5.725 0.3942E+07 1.31
* 69 11263.97 138.937 5.854 0.4031E+07 1.31
* 70 11263.21 138.928 5.898 0.4061E+07 1.31
* 71 11261.74 138.909 5.925 0.4080E+07 1.31
* 72 11260.12 138.889 5.952 0.4098E+07 1.31
* 73 11259.15 138.877 6.103 0.4202E+07 1.31
* 74 11256.87 138.849 6.297 0.4336E+07 1.31
* 75 11255.28 138.830 6.159 0.4241E+07 1.31
* 76 11254.22 138.817 6.290 0.4331E+07 1.31
* 77 11252.56 138.796 6..327 0.4356E+07 1.31
* 78 11251.78 138.787 6.329 0.4358E+07 1.31
* 79 11248.90 138.751 6.630 0.4565E+07 1.31
* 80 11247.42 138.733 6.663 0.4588E+07 1.31
* 81 11244.61 138.698 6.565 0.4520E+07 1.31

82 11243.38 138.683 6.584 0.4534E+07 1.31
* 83 11240.67 138.650 6.317 0.4349E+07 1.31
* 84 11239.43 138.634 6.211 0.4276E+07 1.31
* 85 11237.03 138.605 5.914 0.4072E+07 1.31
* 86 11233.56 138.562 5.449 0.3752E+07 1.31
* 87 11229.87 138.516 4.992 0.3437E+07 1.31
* 88 11225.68 138.465 4.372 0.3010E+07 1.31
* 89 11219.36 138.387 3.751 0.2583E+07 1.31
* 90 11216.43 138.350 3.354 0.2309E+07 1.31
* 91 11213.38 138.313 3.176 0.2187E+07 1.31
* 92 11212.03 138.296 3.166 0.2180E+07 1.31
* 93 11210.05 138_272- 2.906 0.2001E+07 1.31
* 94 11209.02 138.259 2.842 0.1957E+07 1.31
* 95 11206.32 138.226 2.762 0.1902E+07 1.31
* 96 11203.00 13,8.185 2.386 0.1643E+07 1.31
* 97 11201.99 138.172 2.408 0.1658E+07 1.31
* 98 11200.75 138.157 2.356 0.1622E+07 1.31
* 99 11198.85 138.134 2.308 0.1589E+07 1.31
* 100 11197.43 138.116 2.260 0.1556E+07 1.31
* 101 11195.08 138.087 2.091 0.1439E+07 1.31
* 102 11192.95 138.061 2.120 0.1460E+07 1.31
* 103 11191.65 138.045 2.133 0.1469E+07 1.31
* 104 11190.29 138.028 2.065 0.1422E+07 1.31
* 105 11187.85 137.998 1.895 0.1305E+07 1.31
* 106 11186.94 137.987 1.891 0.1302E+07 1.31
* 107 11"184.69 137.959 1.767 0.1217E+07 1.31
* 108 11183.46 137.944 1.763 0.1214E+07 1.31
* 109 11181.72 137.922 1.787 0.1230E+07 1.31 "
* 110 11180.14 137.903 1.666 0.1147E+07 1.31
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' III 11179.21 137.891 1.738 0.I!97E+07 1.31
_;_ ,_= _ _6 "_ 1.651 0.!137E_C_ i'-_!

" 112 ......... :. r.,,.?. . _ .i.

• 113 11175.25 13"*.5_-_ 1.6Z2 ._.'"I"E+_ _"
* 114 11173.19 137.817 1.596 0.I099E+07 1.31
* 115 11172.08 137.804 1.613 0.1111E+07 1.31
" 116 11170.39 137.783 1.358 0. 9353E+06 1.31
* 117 11168.45 137.759 1.494 0.I029E+07 1.31

- * 118 11167.39 137.746 1.441 0.9920E+06 1.31
* 119 11163.92 137.703 1.440 0.9915E+06 1.31
* 120 11162.59 137.686 1.334 0. 9182E+06 1.31
* 121 11162.10 137.680 1.380 0.9500E+06 1.31

. * 122 11160.83 137. 665 1. 347 0. 9273E+06 1.31
* 123 10791.32 133.107 0.733 0. 5050E+06 4.19
* 124 10772.67 132.877 28.474 0.1961E+08 4.60
* 125 10760.86 132.731 0.279 ' 0.1919E+06 1.67
* 126 10759.20 132.711 0.073 0. 5000E+05 1.04
* 127 10757.68 132. 692 0.256 0. 1763E+06 2.58
* 12B 10611.05 130.883 2.274 0. 1566E+07 23.20
* 129 10748.21 132.575 0.784 0.5397E+06 19.47

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.905 I00.000 0.1848E+I0 14265.87 14255.74
* 2 146.601 25.660 0.4741E+09 11887.89 11882.46
* 3 140.314 0.175 0.3224E+07 11376.22 11374.90
* 4 140.298 0.177 0.3261E+07 11375.03 11373.72
* 5 140.255 0.177 0.3261E+07 11371.48 11370.16
* 6 140.225 0.200 0.3691E+07 11369.11 11367.79
* 7 140.203 0.187 0.3448E+07 11367.33 11366.02
* 8 140.191 0.190 0.3516E+07 11366.14 11364.83
* 9 140.175 0.202 0.3734E+07 11364.96 11363.65
* 10 140.162 0.200 0.3704E+07 11363.77 11362.46
* 11 140.140 0.202 0.3731E+07 11362.00 11360.68
* 12 140.115 0.204 0.3771E+07 11359.92 11358.61
* 13 140.083 0.235 0.4340E+07 11357.55 11356.24
* 14 140.074 0.236 0.4360E+07 11356.66 11355.35
* 15 140.037 0.244 0.4517E+07 11353.70 11352.39
* 16 140.005 0.270 0.4981E+07 11351.03 11349.72
* 17 139.995 0.262 0.4843E+07 11350.44 11349.13
* 18 139.983 0.252 0.4665E+07 11349.26 11347.94
* 19 139.961 0.276 0.5094E+07 11347.48 11346.17
* 20 139.934 0.292 0.5394E+07 11345.40 11544.09
* 21 139.912 0.303 0.5598E+07 11343.63 11342.31
* 22 139.875 0.332 0.6134E+07 11340.66 11339.35
* 23 139.851 0.347 0.6410E+07 11338.59 11337.28
* 24 139.817 0.351 0.6482E+07 11335.92 11334.61
* 25 139.803 0.355 0.6557E+07 11334.74 11333.42
* 26 139.790 0.352 0.6512E+07 11333.85 11332.54
* 27 139.767 0.373 0.6891E+07 11331.78 11330.46
* 28 139.741 0.402 0.7434E+07 11329.70 11328.39
* 29 139.711 0.415 0.7676E+07 11327.33 11326.02
* 30 139.697 0.428 0.7900E+07 11326.15 11324.83
* 31 139.680 0.419 0.7748E+07 11324.66 11323.35
* 32 139.642 0.459 0.8479E+07 11321.70 11320.39
* 33 139.635 0.456 0.8431E+07 11321.11 11319.79

" * 34 139.616 0.470 0.8682E+07 11319.63 11318.31
* 35 139.595 0.467 0.8621E+07 11317.85 11316.54
* 36 139.583 0.488 0.9014E+07 11316.96 11315.65
. 37 139.564 0.505 0.9324E+07 11315.48 11314.17

• * 38 139.555 0.505 0.9324E+07 11314.59 11313.28
* 39 139.540 0.511 0.9446E+07 11313.41 11312.09
* 40 139.530 0.527 0.9733E+07 11312.52 11311.20
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• 41 139. 507 C,.542 0. 1000E+08 11_'310.74 11309 •42
• 42 !29.496 C:.543 0.1O 04E_0_ 11309.85 11308.54
• 43 13_. 467 L. 5"Z C. 105_E-_ C_ II2D-. 48 11306 •17
• 44 139. 433 0. 595 0. 10995+08 11304.81 11303 •50
• 45 139. 397 0. 615 0. I136E+08 11301 •85 11300 •54
• 46 139. 369 0. 644 0. I189E+08 11299.48 11298 •17
• 47 139.336 0.639 0.I181E+08 11296.81 11295.50
• 48 139. 305 0. 634 0. I171E+08 11294.44 11293 •13
• 49 139. 288 0. 644 0. I190E+08 11292.96 11291 •65 "
• 50 139.274 0.647 0. 1196E+08 11291.78 11290.46
• 51 139.256 0.652 0. 1205E+08 11290.29 11288.98
• 52 139.248 0. 653 0.1206E+08 11289.70 11288.39
• 53 139. 225 0. 661 0. 1222E+08 11287.92 11286.61 "
• 54 139. 201 0. 671 0. 1241E.+08 11285.85 11284.54
• 55 139. 186 0. 659 0. 1217E+08 11284.67 11283.35
• 56 139.157 0. 674 0. 1245E+08 11282.29 11280.98
• 57 139. 138 0. 686 0. 1267E+08 11280.81 11279.50
• 58 139.120 0. 679 0. 1254E+08 11279.33 11278.02
• 59 139. 101 0. 694 0. 1282E+08 11277.85 11276.54
• 60 139. 087 0 •691 0. !277E+08 11276.67 11275.35
• 61 139. 072 0 •705 0. 1302E+08 11275.48 11274.17
• 62 139. 062 0.704 0. 1301E+08 11274.59 11273.28
• 63 139. 047 0. 697 0. 1288E+08 11273.41 11272.09
• 64 139. 021 0. 718 0. 1327E+08 11271.33 11270.02
• 65 139. 003 0. 725 0. 1339E+08 11269.85 11268.54
• 66 138. 988 0. 725 0. 1340E+08 11268.67 11267.35 '
• 67 138. 971 0. 745 0.1376E+08 11267.18 11265.87
• 68 138. 959 0.743 0.1373E+08 11266.30 11264.98
• 69 138.937 0.760 0. 1404E+08 11264.52 11263.20
• 70 138. 928 0.766 0. 1414E+08 11263.93 11262.61
• 71 138.909 0.769 0. 1421E+08 11262.44 11261.13
• 72 138.889 0.772 0. 1427E+08 11260.67 11259.35
• 73 138.877 0.792 0.1463E+08 11259.78 11258.46
• 74 138. 849 0. 817 0. 1510E+08 11257.41 11256.09
• 75 138. 830 0.799 0. 1477E+08 11255.93 11254.61
• 76 138.817 0.816 0. 1508E+08 11254.74 11253.43
• 77 138.7 96 0. 821 0. 1517E+08 11253 •26 11251.95
• 78 138. 787 0. 821 0.1517E+08 11252.37 11251.06
• 79 138.751 0.861 0.1590E+08 11249.41 11248.09
• 80 138. 733 0. 865 0. 1598E+08 11247.93 11246.61
• 81 138.698 0.852 0. 1574E+08 11245.26 11243.95
• 82 138. 683 0. 855 0. 1579E+08 11244.07 11242.76
• 83 138. 650 0. 820 0.1515E+08 11241.41 11240.09
• 84 138. 634 0. 806 0. 1489E+08 11239.93 11238.61
• 85 138.605 0.768 0.1418E+08 11237.56 11236.24
• 86 138. 562 0. 707 0. 1307E+08 11234.00 11232.69
• 87 138. 516 0. 648 0.1197E+08 11230.45 11229.13
• 88 138.465 0.567 0. I048E+08 11226.30 11224.98
• 89 138.387 0.487 0. 8995E+07 11220.07 11218.76
• 90 138. 350 0. 435 0. 8041E+07 11217.11 11215.80
• 91 138.313 0.412 0.7616E+07 11213.85 11212.54
• 92 138.296 0.411 0.7590E+07 11212.67 11211.35
• 93 138.272 0.377 0. 6968E+07 11210.59 11209.28
• 94 138. 259 0. 369 0. 6814E+07 11209.71 11208.39
• 95 138.226 0.359 0. 6623E+07 11207.04 11205.72
• 96 138.185 0.310 0. 5722E+07 11203.48 11202.17
• 97 138. 172 0. 313 0. 5775E+07 11202.59 11201.28
• 98 138. 157 0. 306 0. 5650E+07 11201 •41 11200.09
• 99 138. 134 0. 300 0. 5534E+07 11199.33 11198.02
• 100 138.116 0.293 0. 5420E+07 11198.15 11196.84
• 101 138. 087 0. 271 0. 5013E+07 11195.78 11194.47
• 102 138.061 0.275 0.5084E+07 11193.41 11192.10
• 103 138. 045 0. 277 0.5115E+07 11192.22 11190.91
• 104 138.028 0.268 0. 4951E+07 11190.74 11189.43 ,
• 105 137. 998 0. 246 0. 4545E+07 11188.37 11187.06
• 106 137. 987 0. 245 0. 4535E+07 11187.48 11186 •17
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• 107 13U.959 0.229 0.4236E+07 I!!85.41 11184.10
• I0_ !-_-•-_44 0. Z'Z9 t.4228E.0_ !II_3.93 11182.61
• 109 -., ._,.__ £.Z51 " .4284E,_07 iii_2.45 11181.13
• Ii0 137.903 0.216 0. 3994E+07 ii180.67 11179.36
• iii 137.891 0.226 0. 4167E+07 11179.78 11178.47
• 112 137.867 0.214 0.3959E+07 11177.71 11176.39
• 113 137.843 0.211 0.3890E+07 11175.93 11174.61

, * 114 137.817 0.207 0.3826E+07 11173.85 11172.54
• 115 137.804 0.209 0.3868E+07 11172.67 11171.36
• 116 137.783 0.176 0. 3257E+07 11170.89 11169.58
• 117 137.759 0.194 0. 3582E+07 11169.11 11167.80

- * 118 137. 746 0o 187 0. 3455E+07 11167.93 11166.61
• 119 137. 703 0. 187 0. 3453E+07 11164.37 11163.06
• 120 137. 686 0. 173 0. 3198E+07 11163.19 11161.87
• 121 137.680 0.179 0. 3308E+07 11162.59 11161.28
• 122 137. 665 0. 175 0. 3229E+07 11161.41 11160.10
• 123 133. 107 0.303 0.5606E+07 10793.3" 10789.19
• 124 132. 877 12. 944 0. 2391E+09 10774.92 10770.32
• 125 132.731 0.046 0.8489E+06 10761.60 10759.93
• 126 132.711 0.007 0. 1383E+06 10759.81 10758.76
• 127 132. 692 0.065 0.1208E+07 10758.80 10756.21
• 128 130. 883 5. 212 0.9630E+08 10622.74 10599.54
• 129 132.575 1.508 0. 2786E+08 10757.76 10738.29

(*) Peaks 1 to 129 are fitted to Lorentzian
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6O

NMR1

Filename - TCS7
Username m tmohan •
Scale factor n 0.0000000E+00

Signal/Noise " 2918.78

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz}

1 14260.66 175.900 100.000 0.1038E+09 10.15
* 2 11886.91 146.621 13.843 0.1437E+08 2.98
* 3 11346.2S 139.952 0.257 0.2672E+06 0.87
* 4 11345.09 139.937 0.258 0.2673E+06 0.87
* 5 11343.50 139.918 0.288 0.2993E+06 0.87
* 6 11342.22 139.902 0.329 0.3414E+06 0.87
* 7 11341.00 139.887 0.329 0.3414E+06 0.87
* 8 11339.78 139.872 0.300 0.3112E+06 0.87
* 9 11337.84 139.848 0.304 0.3150E+06 0.87
* i0 11336.76 139.835 0.353 0.3663E+06 0.87
* 11 11335.65 139.821 0..327 0.3395E+06 0.87
* 12 11334.47 139.806 0.346 0.3595E+06 0.87
* 13 11333.89 139.799 0.355 0.3684E+06 0.87
* 14 11332.51 139.782 0.375 0.3887E+06 0.87
* 15 11331.05 139.764 0.394 0.4086E+06 0.87
* 16 11330.64 139.759 0.396 0.4110E+06 0.87
* 17 11329.67 139.747 0.377 0.3917E+06 0.87
* 18 11328.45 139.732 0.405 0.4200E+06 0.87
* 19 11326.92 139.713 0.439 0.4561E+06 0.87
* 20 11325.83 139.700 0.408 0.4233E+06 0.87
* 21 11323.74 139.674 0.445 0.4616E+06 0.87
* 22 11323.10 139.666 0.445 0.4618E+06 0.87
* 23 11322.42 139.658 0.424 0.4400E+06 0.87
* 24 11321.08 139.641 0.499 0.5180E+06 0.87
* 25 11319.61 139.623 0.487 0.5051E+06 0.87
* 26 11318.70 139.612 0.501 0.5197E+06 0.87
* 27 11318.01 139 604 0.528 0.5484E+06 0.87
* 28 11316.31 139.582 0.517 0.5366E+06 0.87
* 29 11315.74 139.576 0.520 0.5402E+06 0.87
* 30 11314.56 13_.561 0.553 0.5744E+06 0.87
* 31 11312.46 139.535 0.571 0.5932E+06 0.87
* 32 11310.17 139.507 0.628 0.6518E+06 0.87
* 33 11308.93 139.491 0.595 0.6181E+06 0.87
* 34 11307.49 139.474 0.621 0.6443E+06 0.87
* 35 11304.82 139.441 0.676 0.7016E+06 0.87
* 36 11304.08 139.432 0.684 0.7098E+06 0.87
* 37 11303.49 139.424 0.699 0.7254E+06 0.87
* 38 11302.93 139.417 0.685 0.7107E+06 0.87
* 39 11301.13 139.395 0.675 0.7002E+06 0.87 "
* 40 11300.54 139.388 0.671 0.6970E+06 0.87
* 41 11299.92 139.380 0.676 0.7019E+06 0.87
* 42 11299.14 139.371 0.691 0.7174E+06 0.87 .

43 11297.60 139.352 0.669 0.6945E+06 0.87
* 44 11295.93 139.331 0.679 0.7050E+06 0.87
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, 45 11295.25 139.323 0.688 0.7136E+06 0.8.7
- 46 I1294.C2 !39.308 C'.699 _. "261E_06 0.8.7
- 4" i1293._ I_9.298 0. 709 _. 7363E-_06 0.8"7
* 48 11292.39 139.287 0.700 0. 7264E+06 0.87
* 49 11290.55 139.265 0.710 0.7367E+06 0.87
" 50 11289.42 139.251 0.704 0.7310E+06 0.87
* 51 11288.82 139.243 0.699 0.7253E+06 0.87

• * 52 11288.00 139. 233 0.687 0.7135E+06 0.87
* 53 11286.91 139.220 0.741 0.7689E+06 0.87
* 54 11285.34 139.201 0.732 0. 7603E+06 0.87
* 55 11283.57 139.179 0.699 0.7260E+06 0.87

• * 56 11282.27 139.163 0.740 0.7686E+06 0.87
* 57 11281.60 139. 154 0.724 0. 7513E+06 0.87
* 58 11280.91 139.146 0.722 . 0. 7490E+06 0.87
* 59 11279.28 139.126 0.729 0. 7571E+06 0.87 ,
* 60 11278.37 139. 115 0.729 0.7571E+06 0.87
* 61 11277.28 139. 101 0.752 0.7805E+06 0.87
* 62 11274.84 139.071 0.762 0.7906E+06 0.87
* 63 11274.07 139.062 0.752 0.7808E+06 0.87
* 64 11272.08 139. 037 0.792 0. 8223E+06 0.87
* 65 11271.16 139.026 0.758 0.7871E+06 0.87
* 66 11270.24 139. 014 0.780 0. 8098E+06 0.87
* 67 11269.54 139.006 0.787 0. 8171E+06 0.87
* 68 11268.30 138. 990 0.783 0. 8130E+06 0.87
* 69 11266.84 138. 972 0. 801 0. 8316E+06 0.87
* 70 11265.42 138. 955 0. 818 0. 8490E+06 0.87
* 71 11263.96 138. 937 0. 841 0. 8731E+06 0.87
* 72 11262.56 138. 920 0. 823 0. 8543E+06 0.87
* 73 11261.74 138. 909 0. 841 0. 8725E+06 0.87
* 74 11260.55 138. 895 0. 828 0. 8599E+06 0.87
* 75 11259.64 138. 883 0. 835 0. 8663E+06 0.87
* 76 11258.10 138. 865 0. 868 0. 9015E+06 0.87
* 77 11257.00 138. 851 0. ,_48 0. 8807E+06 0.87
* 78 11256.19 138. 841 0. 842 0. 8736E+06 0.87
* 79 11255.45 138. 832 0. 844 0,.8758E+06 0.87
* 80 11253.41 138. 807 0. 920 0. 9549E+06 0.87
* 81 11252.56 138.796 0.917 0. 9522E+06 0.87
* 82 11251.26 138. 780 0. 925 0. 9600E+06 0.87
* 83 11250 •39 138. 769 0. 916 0. 9504E+06 0.87
* 84 11248 •71 138. 749 0. 970 0. 1007E+07 0.87
* 85 11247 •95 138. 739 0. 960 0. 9967E+06 0.87
* 86 11246.96 138.727 0.950 0. 9859E+06 0.87
* 87 11245 •69 138. 711 0. 946 0. 9823E+06 0.87
* 88 11244 •95 138. 702 0. 951 0. 9877E+06 0.87
* 89 11244 •35 138. 695 0. 954 0. 9900E+06 0.87
* 90 11243.79 138.688 0.951 0. 9868E+06 0.87
* 91 11240.71 138. 650 0. 895 0. 9292E+06 0.87
* 92 11239.92 138. 640 0. 927 0. 9620E+06 0.87
* 93 11238 •33 138. 621 0. 854 0. 8861E+06 0.87
* 94 11237 •14 138. 606 0. 855 0. 8875E+06 0.87
* 95 11235.08 138. 581 0.795 0. 8253E+06 0.87
* 96 11233.57 13_. 562 0.764 0.7928E+06 0.87
* 97 11231.77 138.540 0.736 0.7 635E+06 0.87
* 98 11229.93 138.517 0.708 0. 7350E+06 0.87
* 99 11229 •17 138. 508 0. 698 0. 7249E+06 0.87
* 100 11226.95 138. 480 0.606 0.6289E+06 0.87
* 101 11225.32 138.460 0.577 0. 5987E+06 0.87
* 102 11224.37 138.448 0.534 0.5544E+06 0.87
* 103 11223.45 138.437 0.531 0. 5513E+06 0.87

" * 104 11222.50 138. 425 0.504 0.5227E+06 0.87
* 105 11221.62 138.415 0.486 0.5049E+06 0.87
* 106 11219.44 138.388 0.458 0.4751E+06 0.87
* 107 11218.26 138. 373 0.456 0.4733E+06 0.87

° * 108 11217.26 138. 361 0.438 0.4551E+06 0.87
* 109 11216.03 138.346 0.404 0. 4197E+06 0.87
* II0 11214.61 138.328 0.415 0.4308E+06 0.87
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" III 11212.63 138. 304 0. 398 0. 4130E+06 0.87
, !!2 !IZ!i. 5,_ !3_. 290 0.3_,z 0. 391BE+06 0.8"7
• i'5 i1210.34 " _.=-5 C._.4i 0.3536E+06 0.87
- 114 11209.39 138.264 0.349 0. 3626E+06 0.87
* 115 I1208.16 138.249 0.350 0.3633E+06 0.87
* 116 11207.26 138.237 0.340 0. 3531E+06 0.87
* 117 11205.50 138.216 0.326 0.3388E+06 0.87
* 118 11204.75 138. 206 0. 310 0. 3213E+06 0.87
* 119 11203.48 138.191 0.295 0.3063E+06 0.87 "
* 120 11201.94 138.172 0.326 0.3382E+06 0.87
* 121 11200.05 138. 149 0.307 0.3185E+06 0.87
* 122 11198.33 138.127 0.283 0. 2940E+06 0.87
* 123 11196.90 138.110 0.265 0. 2754E+06 0.87 "
* 124 11196.19 138. 101 0.269 . 0.2787E+06 0.87
* 125 11195.14 138.088 0.276 0.2866E+06 0.87
* 126 10773.60 132. 888 7.986 0.8290E+07 2.82

Peak PPM Relative Absolute Integral Integral

# integral integral start(hz) end(hz)

1 175.900 I00.000 0.1407E+II 14430.43 14179.48
* 2 146.621 1.612 0.2268E+09 11888.30 11885.32
* 3 139.952 0.009 0.1229E+07 11346.67 11345.80
* 4 139.937 0.009 0.1230E+07 11345.48 11344.61
* 5 139.918 0.010 0.1377E+07 11343.85 11342.98
* 6 139.902 0.011 0.1571E+07 11342.67 11341.80
* 7 139.887 0.011 0.i570E+07 11341.33 11340.47
* 8 139.872 0.010 0.1432E+07 11340.15 11339.28
* 9 139.848 0.010 0.1449E+07 11338.22 11337.36
* 10 139.835 0.012 0.1685E+07 , 11337.19 11336.32
* 11 139.821 0.011 0.1562E+07 11336.00 11335.13
* 12 139.806 0.012 0.1654E+07 19334.82 11333.95
* 13 139.799 0.012 0.1695E+07 11334.22 11333.36
* 14 139.782 0.013 0.1788E+07 11332.89 11332.02
* 15 139.764 0.013 0.1880E+07 11331.41 11330.54
* 16 139.759 0.013 0.1891E+07 11331.11 11330.24
* 17 139.747 0.013 0.1802E+07 11330.08 11329.21
* 18 139.732 0.014 0.1932E+07 11328.89 11328.02
* 19 139.713 0.015 0.2098E+07 11327.26 11326.39
* 20 139.700 0.014 0.1947E+07 11326.22 11325.36
* 21 139.674 0.015 0.2124E+07 11324.15 11323.28
* 22 139.666 0.015 0.2124E+07 11323.56 11322.69
* 23 139o 658 0. 014 0.2024E+07 11322.82 11321.95
* 24 139. 641 0. 017 0.2383E+07 11321.48 11320.62
* 25 139. 623 0. 017 0. 2324E+07 11320.00 11319.13
* 26 139.612 0.017 0.2391E+07 11319.11 11318.25
* 27 139,604 0.018 0.2523E+07 11318.37 11317.50
* 28 139.582 0.018 0.2469E+07 11316.74 11315.88
* 29 139.576 0.018 0.2485E+07 11316.15 11315.28
* 30 139. 561 0. 019 0. 2642E+07 11314.96 11314.10
* 31 139. 535 0. 019 0. 2729E+07 11312.89 11312.02
* 32 139.507 0.021 0.2998E+07 11310.52 11309.65
* 33 139.491 0.020 0.2843E+07 11309.33 11308.47
* 34 139.474 0.021 0.2964E+07 11307.85 11306.99
* 35 139.441 0.023 0.3227E+07 11305.19 11304.32
* 36 139.432 0.023 0.3265E+07 11304.45 11303.58
* 37 139.424 0.024 0.3337E+07 11303.85 11302.99 ,
* 38 139.417 0.023 0.3269E+07 11303.26 11302.39
* 39 139.395 0.023 0.3221E+07 11301.48 11300.62
* 40 139.388 0.023 0.3206E+07 11300.89 11300.02
* 41 139.380 0.023 0.3229E+07 11300.30 11299.43 ,
* 42 139.371 0.023 0.3300E+07 11299.56 11298.69
* 43 139.352 0.023 0.3195E+07 11297.93 11297.06
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- 44 139. 331 0. 023 0. 3243E+07 11296 •30 11295.43
, 4= !__9._2_ t. C,23 0.3283E +0"7 1!29_=.7! 11294 .84
• 46 13 _._% £,.C24 0.3340E+07 i1294.37 1129_.50
• 47 139.298 0.024 0.3387E+07 11293.63 11292.76
• 48 139.287 0.024 0.3341E+07 11292.74 11291.88
• 49 139. 265 0. 024 0. 3389E+07 11290 •96 11290. I0
• 50 139.251 0.024 0.3363E+07 11289.78 11288.91
• 51 139. 243 0. 024 0. 3336E+07 11289.19 11288.32
• 52 139. 233 0. 023 0. 3282E+07 11288.45 11287.58
• 53 139. 220 0. 025 0. 3537E+07 11287.26 11286.39
• 54 139.201 0.025 0.3497E+07 11285.78 11284.91

• * 55 139. 179 0. 024 0. 3340E+07 11284.00 11283.13
• 56 139. 163 0. 025 0. 3536E+07 11282.67 11281.80
• 57 139. 154 0. 025 0. 3456E.+07 11281.93 11281.06
• 58 139.146 0.024 0. 3446E+07 11281°34 11280.47
• 59 139.126 0.n25 0.3483E+07 11279.71 11278.84
• 60 139. 115 0. 025 0. 3483E+07 11278.82 11277.95
• 61 139.101 0.026 0.3590E+07 11277.63 11276.76
• 62 139.071 0.026 0. 3637E+07 11275.26 11274.39
• 63 139.062 0.026 0.3592E+07 11274.52 11273.65
• 64 139.037 0.027 0. 3783E+07 11272.45 11271.58
• 65 139. 026 0. 026 0.3621E+07 11271.56 11270.69
• 66 139. 014 0 •026 0. 3725E+07 11270.67 11269.80
• 67 139. 006 0. 027 0. 3759E+07 11269.93 11269.06
• 68 138.990 0.027 0.3740E+07 11268.74 11267.88
• 69 138. 972 0. 027 0,3825E+07 11267.26 11266.39
• 70 138. 955 0. 028 0.3906E+07 11265.78 11264.91
• 71 138. 937 0. 029 0. 4016E+07 11264.30 11263.43
• 72 138. 920 0. 028 0. 3930E+07 11262.97 11262.10
• 73 138. 909 0. 029 0. 4013E+07 11262.08 11261.21
• 74 138.895 0.028 0.3956E+07 11260.89 11260.02
• 75 138. 883 0.028 0.3985E+07 11260.00 11259.14
• 76 138.865 0.029 0 .o4147E+07- 11258.52 11257.65
• 77 138. 851 0.029 0.4051E+07 11257.34 11256.47
• 78 138. 841 0. 029 0.4019E+07 11256.60 11255.73
• 79 138. 832 0.029 0. 4029E+07 11255.86 11254.99
• 80 138. 807 0.031 0.4393E+07 11253.78 11252.91
• 81 138. 796 0. 031 0.4380E+07 11252.89 11252.02
• 82 138.780 0.031 0.4416E+07 11251.71 11250.84
• 83 138. 769 0. 031 0. 4372E+07 11250.82 11249.95
• 84 138. 749 0. 033 0.4632E+07 11249.04 11248.17
• 85 138. 739 0. 033 0. 4585E+07 11248.30 11247 •43
• 86 138. 727 0. 032 0. 4535E+07 11247.41 11246.54
• 87 138. 711 0. 032 0.4519E+07 11246.08 11245.21
• 88 138 •702 0. 032 0. 4543E+07 11245.34 11244.47
• 89 138. 695 0.032 0. 4554E+07 11244.74 11243.88
• 90 138. 688 0.932 0.4539E+07 11244.15 11243.28
• 91 138. 650 0. 030 0. 4275E+07 11241.04 11240.17
• 92 138 •640 0,031 0. 4425E+07 11240.30 11239.43
• 93 138 •621 0. 029 0. 4076E+07 11238.67 11237.80
• 94 138. 606 0. 029 0. 4082E+07 11237.49 11236.62
• 95 138. 581 C. 027 0.37 96E+07 11235.41 11234.54
• 96 138. 562 0. 026 0. 3647E+07 11233.93 11233.06
• 97 138. 540 0. 025 0. 3512E+07 11232.15 11231.28
• 98 138 •517 0. 024 0. 3381E+07 11230.37 11229.51
• 99 138. 508 0.02,_ D. 3335E+07 11229.63 11228.77
• 100 138.480 0.021 0.2893E+07 11227.41 11226.54
• 101 138.460 0.020 0. 2754E+07 11225.78 11224.91
• 102 138.448 0.01 _ 0. 2550E+07 11224.75 11223.88

" * 103 138.437 0.01_ 0.2536E+07 11223.86 11222.99
• 104 138 •425 0. 017 0. 2405E+07 11222.97 11222.10
• 105 138 •415 0. 017 0. 2322E+07 11222.08 11221.21
• 106 138 •388 0. 016 0. 2185E+07 11219.86 11218.99

" * 107 138 •373 0. 015 0.2177E+07 11218.67 11217,80
• 108 138.361 0.015 0.2093E+07 11217.63 11216.77
• 109 138.346 0.014 0. 1931E+07 11216.45 11215.58
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• I!0 138.328 0.014 0.1982E.07 11214.97 11214.10
" Ill 12_.304 _._14 C.1900E_ _ 11213.04 I1212.1_
• 1i2 135.290 0.013 0.1802E+07 11211.86 11210.99
" 113 138.275 0.012 0.1627E+07 11210.67 11209.80
• 114 138.264 0.012 0.1668E+07 11209.78 11208.92
• 115 138.249 0.012 0.1671E+07 11208.60 11207.73

116 138.237 0.012 0.1624E+07 11207.71 11206.84
• 117 138.216 0.011 0.1559E+07 11205.93 11205.06 f
• 118 138.206 0.011 0.1478E+07 11205.19 11204.32
• 119 138.191 0.010 0.1409E+07 11203.86 11202.99
• 120 138.172 0.011 0.1556E+07 11202.38 11201.51
• 121 138.149 0.010 0.1465E+07 11200.45 11199.58 •
• 122 138.127 0.010 0.1353E+07 11198.67 11197.80
• 123 138.110 0.009 0.1267E+07 11197.34 11196.47
• 124 138.101 0.009 0.1282E+07 11196.60 11195.73
• 125 138. 088 0. 009 0. 1318E+07 11195.56 11194.69
• 126 132. 888 0. 881 0. 1239E+09 10774.92 10772.10

(*) Peaks 2 to 126 are fitted to Lorentzian
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NMRI

Filename - TCS8
Username - tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 2701.34

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity _ntensity (Hz)

* 1 14262.32 175.920 100.000 0.833_+08 13.42
* 2 11889.61 146.654 25.764 0.2147E+08 2.84
* 3 11338.60 139.857 0.414 0.3446E+06 0.88
* 4 11337.80 139.848 0.437 0.3644E+06 0.88
* 5 11334.80 139.811 0.441 0.3675E+06 0.88
* 6 11333.49 139.794 0.486 0.4050E+06 0.88
* 7 11332.64 139.784 0.496 0.4136E+06 0.88
* 8 11331.91 139.775 0.510 0.4254E+06 0.88
* 9 11330.18 139.754 0.508 0.4235E+06 0.88
* 10 11328.11 139.728 0.544 0.4534E+06 0.88
* 11 11326.62 139.710 0..586 0.4887E+06 0.88
* 12 11324.75 139.687 0.580 0.4833E.06 0.88

13 11322.86 139.663 0.603 0.5023E+06 0.88
* 14 11322.08 139.654 0.613 0.5112E+06 0.88

* 15 11321.42 139.646 0.629 0.5243E+06 0.88
* 16 11320.13 139.630 0.635 0.5294E+06 0.88
* 17 11318.80 139.613 0.639 0.5328E+06 0.88
* 18 11317.99 139.603 0.652 0.5433E+06 0.88
* 19 11316.68 139.587 0.706 0.5881E+06 0.88
* 20 11314.55 139. 561 0.719 0.5991E+06 0.88
* 21 11313.92 139.553 0.707 0.5890E+06 0.88
* 22 11313.09 139.543 0. 712 0.5938E+06 0.88
* 23 11311.90 139.528 0.738 0.6152E+06 0.88
* 24 11310.75 139.514 0.761 0.6342E+06 0.88
* 25 11309.35 139.497 0.745 0.6206E+06 0.88
* 26 11308.83 139.490 0.743 0. 6194E+06 0.88
* 27 11307.20 139. 470 0. 797 0. 6639E+06 0.88
* 28 11305.24 139. 446 0. 832 0. 6935E+06 0.88
* 29 11304.12 139.432 0.813 0.6773E+06 0.88

30 11303.41 13_.423 .. 0.864 0.7203E+06 0.88
* 31 11302.52 139.412 0.848 0.7064E+06 0.88
* 32 11301.04 139.394 0.846 0.7047E.06 0.88
* 33 11298.58 139.364 0.888 0.7400E+06 0.88

34 11297.77 139.354 0.869 0.7240E+06 0.88
* 35 11295.88 139.331 0.853 0.7107E+06 0.88
* 36 11293.04 139.296 0.838 0.6984E+06 0.88
* 37 11292.23 139.286 0.862 0.7186E+06 0.88

38 11291.14 139.272 0.847 0.7059E+06 0.88 .
* 39 11290.59 139.265 0.847 0.7060E+06 0.88
* 40 11289.23 139.248 0.878 0.7320E+06 0.88
* 41 11288.48 139.239 0.866 0.7221E+06 0.88
* 42 11287.71 139.230 0.853 0.7113E+06 0.88
* 43 11286.45 139.214 0.824 0.6869E+06 0.88
* 44 11284.56 139.191 0.849 0.7073E+06 0.88
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• 45 11283 30 139.175 0 869 0.7242£+06 0.88
• 46 112E2 17 139.!61 0 _71 0._259E+06 0.88
, 47 11281 41 139.152 [ S46 0.U0_IE*06 0.88
• 48 11280 04 139.135 0 875 0.7292E+06 0.88
• 49 11278 07 139.111 0 852 0.7103E+06 0.88

• 50 11276 90 139.096 0 839 0.6992E+06 0.88
• 51 11275.35 139.077 0.869 0.7243E+06 0.88
• 52 11273.54 139.055 0.893 0.7445E+06 0.88
• 53 11272.80 139.046 0.926 0.7714E+06 0.88
• 54 11271.71 139.032 0.905 0.7540E+06 0.88
• 55 11270.42 139.016 0.904 0.7535E+06 0.88

- * 56 11269.09 139.000 0.882 0.7352E+06 0.88
• 57 11266.40 138.967 0.928 0.7734E+06 0.88
• 58 11265.82 138.960 0.934 . 0.7783E+06 0.88 ,
• 59 11264.53 138.944 0.954 0.7948E+06 0.88
• 60 11263.49 138.931 0.957 0.7977E+06 0.88
• 61 11262.91 138. 924 0. 950 0. 7919E+06 0.88
• 62 11261.98 138.912 0.956 0.7967E+06 0.88
• 63 11260.42 138,893 0.955 0.7959E+06 0.88
• 64 11259.65 138.884 0..942 0.7849E+06 0.88
• 65 11258.83 138.873 0.976 0.8134E+06 0.88
• 66 11258.04 138.864 0.985 0.8210E+06 0.88
• 67 11257.16 138.853 0.975 0.8126E+06 0.88
• 68 11256.50 138.845 0.974 0.8117E+06 0.88
• 69 11255.45 138.832 1.021 0.8506E+06 0.88
• 70 11254.16 138.816 1.037 0.8643E+06 0.88
• 71 11253.45 138.807 1.037 0.8646E+06 0.88
• 72 11252.24 138.792 1.006 0.8383E+06 0.88
• 73 11251.29 138.780 1.035 0.8623E+06 0.88
• 74 11249.99 138.764 1.049 0.8740E+06 0.88
• 75 11249.35 138.757 1.065 0.8874E+06 0.88
• 76 11248.05 138.741 1.051 0.8762E+06 0.88
• 77 11246.82 138.725 1..043 0.8691E+06 0.88
• 78 11245.93 138.714 0.994 0.8288E+06 0.88
• 79 11245.04 138.703 1.043 0.8690E+06 0.88
• 80 11242.08 138.667 0.999 0"8326E+06 0.88
• 81 11241.10 138.655 0.962 0.8021E+06 0.88
• 82 11239.61 138.636 0.936 0.7797E+06 0.88
• 83 11239.11 138,630 0.926 0.7718E+06 0.88
• 84 11238.46 138.622 0.936 0.7801E+06 0,88
• 85 11236.13 138.593 0.829 0.6907E+06 0.88
• 86 11234.34 138.571 0.782 0.6521E+06 0.88
• 87 11233.73 138.564 0.758 0.6318E+06 0.88
• 88 11232.17 138.545 0.731 0.6096E+06 0.88
• 89 11231.28 138.534 0.707 0.5892E+06 0.88
• 90 11228.99 138.505 0.666 0.5551E+06 0.88
• 91 11227.64 138.489 0.644 0.5371E+06 0.88
• 92 11226.74 138.478 0.525 0.4377E+06 0.88
• 93 11225.92 138.468 0.543 0.4523E+06 0.88
• 94 11224.76 138.453 0.543 0.4524E+06 0.88
• 95 11223.06 138.432 0.504 0.4200E+06 0.88
• 96 11222.20 13_,422 .. 0.502 0.4188E+06 0.88
• 97 11220.79 138.404 0.471 0.3923E+06 0.88
• 98 11219.18 138.384 0.459 0.3824E+06 0.88
• 99 11218.12 138.371 0.415 0.3457E+06 0.88

• 100 11217.42 138.363 0.424 0.3537E+06 0.88
• 101 11215.86 138.343 0.448 0.3730E+06 0.88
• 102 11215.27 138.336 0.425 0.3542E+06 0.88
• 103 10775.41 132.911 11.921 0,9936E+07 2.64

" * 104 10689.09 131.846 0.224 0.1866E+06 21,18

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)
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* 1 i75.92C !0t.000 _ _929E+I0 14268.83 14255.41
2 146.65& 5.44E C 523CE+09 !i@91.02 11888.18

* 3 139.857 0.027 0 1603E+07 11338.95 11338.07
* 4 139.848 0.029 0 1695E+07 11338.21 11337.33
* 5 139.811 0.029 0 1709E+07 11335.24 11334.37
* 6 139.794 0.032 0 1884E+07 11333.91 11333.03
* 7 139. 784 0. 032 0. 1924E+07 11333.02 11332.14
* 8 139.775 0.033 0. 1979E+07 11332.28 11331.40
* 9 139.754 0.033 0. 1970E+07 11330.65 11329.77
* 10 139.728 0.036 0.2109E+07 11328.58 11327.70
* 11 139.710 0.038 0.2273E+07 11327.09 11326.22
* 12 139.687 0.038 0.2248E+07 11325.17 11324.29
* 13 139.663 0.039 0.2336E+07 11323.24 11322.37
* 14 139.654 0.040 0.2378E+07 11322.50 11321.63
* 15 139. 646 0. 041 0.2439E+07 11321.76 11320.88
* 16 139.630 0.042 0.2463E+07 11320.58 11319.70
* 17 139.613 0.042 0.2478E+07 11319.24 11318.37
* 18 139.603 0.043 0.2527E+07 11318.35 11317.48
* 19 139.587 0.046 0.2736E+07 11317.02 11316.14
* 20 139.561 0.047 0.2787E+07 11314.95 11314.07
* 21 139.553 0.046 0.2740E+07 11314.35 11313.48
* 22 139.543 0.047 0.2762E+07 11313.47 11312.59
* 23 139.528 0.048 0.2862E+07 11312.28 11311.40
* 24 139.514 0.050 0.2950E+07 11311.10 11310.22
* 25 139.497 0.049 0.2887E+07 11309.76 11308.88
* 26 139.490 0.049 0.2881E+07 11309.17 11308.29
* 27 139.470 0.052 0.3088E+07 11307.54 11306.66
* 28 139.446 0.054 0.3226E+07 11305.61 11304.74
* 29 139.432 0.053 0.3150E+07 11304.58 11303.70

30 139.423 0.057 0.3351E+07 11303.84 11302"96
* 31 139.412 0.055 0.3286E+07 11302.95 11302.07
* 32 139.394 0.055 0.3278E+07 11301.47 11300.59
* 33 139.364 0.058 0.3442E+07 11298.95 11298.07
* 34 139.354 0.057 0.3367E+07 11298.21 11297.33
* 35 139.331 0.056 0.3306E+07 I1296.28 11295.40
* 36 139.296 0.055 0. 3249E+07 11293.47 11292.59
* 37 139.286 0.056 0.3342E+07 11292.58 11291.70
* 38 139_72 0.055 0. 3284E+07 11291.54 11290.66
* 39 139._5 0.055 0. 3284E+07 11290.95 11290.07
* 40 139.248 0.057 0.3405E+07 11289.62 11288.74
* 41 139.239 0.057 0. 3359E+07 11288.87 11288.00
* 42 139.230 0.056 0.3308E+07 11288.13 11287.26
* 43 139.214 0.054 0.3195E+07 11286.80 11285.92
* 44 139.191 0.055 0.32_0E+07 11285.02 11284.14
* 45 139.175 0.057 0.3369E+07 11283.69 11282.81
* 46 139.161 0.057 0.3376E+07 11282.65 11281.77
* 47 139.152 0.055 0.3280E+07 11281.76 11280.89
* 48 139.135 0.057 0.3392E+07 11280.43 11279.55
* 49 139.111 0.056 0.3304E+07 11278.50 11277.63
* 50 139.096 0.055 0.3252E+07 11277.32 11276.44
* 51 139.077 0.057 0.3369E+07 11275.69 11274.81
* 52 139.055 0.058 0.3463E+07 11273.91 11273.03
* 53 139.046 0.061 0.3588E+07 11273.17 11272.29
* 54 139.032 0.059 0.3507E+07 11272.13 11271.26
* 55 139.016 0.059 0.3505E+07 11270.80 11269.92
* 56 139.000 0.058 0.3420E+07 11269.47 11268.59
* 57 138.967 0.061 0.3597E+07 11266.80 11265.92
* 58 138.960 0.061 0.3620E+07 11266.21 11265.33
* 59 138.944 0.062 0.3697E+07 I1264 88 11264.00
* 60 138.931 0.063 0.3710E+07 11263.84 11262.96
* 61 138.924 0.062 0.3683E+07 11263.25 11262.37
* 62 138.912 0.062 0.3706E+07 11262.36 11261.48
* 63 138.893 0.062 0.3702E+07 11260.88 11260.00 .
* 64 138.884 0.062 0.3651E+07 11259.99 11259.11
* 65 138.873 0.064 0.3783E+07 11259.25 11258.37
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* 66 138 864 0.064 0.3819E+07 11258.50 11257.63
o _- -_ _=_ 0.064 0.3780E+07 11257.62 11256.74

- 6,5 "3£ _.4-= r.064 0. 3776E'_07 !125£.8_ !!256.0t
* 69 138 832 0.067 0.3956E+07 11255.84 11254.96
" 70 138 816 0.068 0.4020E+07 11254.50 I1253.63
* 71 138 807 0.068 0.4021E+07 11253.91 11253.04
* 72 138.792 0.066 0.3899E+07 11252.58 11251.70
* 73 138 •780 0. 068 0. 4011E+07 11251 •69 11250.81
" 74 138 •764 0. 069 0. 4065E+07 11250 •36 11249.48
* 75 138 •757 0. 070 0. 4128E+07 11249 •76 11248.89
* 76 138. 741 0. 069 0. 4076E+07 11248.43 11247.55

- * 77 138.725 0.068 0. 4043E+07 11247.25 11246.37
* 78 138. 714 0. 065 0. 3855E+07 11246.36 11245.48
* 79 138. 703 0. 068 0.4042E,+07 11245.47 11244.59
* 80 138.667 0.065 0.3873E+07 11242.50 11241.63
* 81 138. 655 0. 063 0. 3731E+07 11241.47 11240.59
* 82 138. 636 0. 061 0. 3627E+07 11239.99 11239.11
* 83 138. 630 0. 061 0. 3590E+07 11239.54 11238.67
* 84 138. 622 0. 061 0. 3629E+07 11238.80 11237.92
* 85 138. 593 0. 054 0. 3213E+07 11236.58 11235.70
* 86 138. 571 0. 051 0. 3033E+07 11234.80 11233.92
* 87 138.564 0.050 0.2939E+07 11234.21 11233.33
* 88 138. 545 0. 048 0.2836E+07 11232.58 11231.70
* 89 138. 534 0. 046 0. 2741E+07 11231.69 11230.81
* 90 138. 505 0. 044 0.2582E+07 11229.47 11228.59
* 91 138.489 0.042 0.2498E+07 11227.9,9 11227.11
* 92 138. 478 0. 034 0. 2036E+07 11227.10 11226.22
* 93 138. 468 0. 035 0.2104E+07 11226.36 11225.48
* 94 138. 453 0. 035 0.2104E+07 11225.17 11224.29
* 95 138. 432 0. 033 0. 1954E+07 11223.39 11222 o52
* 96 138. 422 0. 033 0. 1948E+07 11222.65 11221.78
* 97 138. 404 0. 031 0. 1825E+07 11221.17 11220.29
* 98 138. 384 0. 030 0.1779E+07 11219.54 11218 •67
* 99 138. 371 0. 027 0. 1608E+07 11218.51 11217 •63
* 100 138.363 0.028 0. 1645E+07 11217.77 11216.89
* 101 138.343 0.029 0. 1735E+07 11216.28 11215.41
* 102 138. 336 0. 028 0. 1647E+07 11215.69 11214.81
* 103 132.911 2.346 0. 1391E+09 10776.73 10774.09
* 104 131.846 0.353 0. 2095E+08 10699.64 10678.46

(*) Peaks 1 to 104 are fitted to Lorentzian
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NM_I

Filename = TCS9
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 2322.80

Peak Analysis

Relative Absolute Linewidth
Peak Intensity (Hz)

% Hz PPM _ntensity

* 1 14262.41 175.922 100.000 0.7391E.08 13.60
* 2 11887.03 146.622 20.583 0.1521E+08 2.73
* 3 11328.05 139.727 0.132 0.9786E+05 60.37
* 4 11364.73 140.180 0.041 0.3043E+05 0.92
* 5 11313.13 139.543 0.065 0.4825E+05 11.09
* 6 11306.48 139.461 0.008 6080. 35.64
* 7 11309.61 139.500 0.063 0.4643E+05 28.15
* 8 11305.75 139.452 0.073 0.5422E+05 4.33
* 9 11303.00 139.418 0.055 0.4080E+05 2.86
* I0 11298.87 139.367 0.152 0.I124E+06 6.03
* 11 11296.08 139.333 0..024 0.i745E+05 0.48
* 12 11292.79 139.292 0.153 0.I129E+06 5.80
* 13 11287.00 139.221 0.149 0.1105E+06 6.49
* 14 11283.38 139.176 0.116 0.8550E+05 1.47
* 15 11279.15 139.124 0.185 0.1365E+06 10.28
* 16 11273.87 139.059 0.138 0.I020E+06 6.19
* 17 11269.94 139.011 0.182 0.1347E+06 2.97
* 18 11267.38 138.979 0.119 0. 8761E+05 1.37
* 19 11264.68 138.946 0.192 0. 1418E+06 3.72
* 20 11262.25 138. 916 0.172 0. 1274E+06 2.12
* 21 11260.10 138.889 0.110 0.8167E+05 2.84
* 22 11257.34 138.855 0.250 0.1848E+06 3.14
* 23 11254.97 138.826 0.109 0.8058E+05 2.76
* 24 11252.89 138.800 0.150 0.I110E+06 4.96
* 25 11249o71 138.761 0.221 0.1632E+06 3.46
* 26 11247.21 138.730 0.136 0.1004E+06 2.94
* 27 11243.36 138.683 0.253 0.1871E+06 6.68
* 28 11238.32 138.621 0.164 0.1211E+06 7.13
* 29 11233.98 138.567 0.019 0.1396E+05 0.54
* 30 11231.83 13_.541 0.110 0.8107E+05 3.40
* 31 11223.02 138.432 0.082 0.6092E+05 0.87
* 32 11252.39 138.794 0.120 0.8898E+05 197.62
* 33 11224.96 138.456 0.140 0.1035E+06 28.63
, 34 10773.45 132.887 9.006 0.6656E+07 2.66
, 35 10690.46 131.863 0.175 0.1292E+06 12.00

Peak PPM Relative Absolute Integral _ntegral

# integral integral start(hz) end(hz)

" * 1 175.922 100.000 0.1332E+10 14268.77 14255.17
• 2 146.622 4.134 0.5506E+08 11888.30 11885.57
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* 3 139.727 0.588 0.7831E+07 11358.32 11297.95
- 4 140.!80 0.003 0.3691E+05 11365.33 11364.42- "'_'8 27 113C7 ip
. =i "3_5,4 5 Of 0" 3 0.7091E'06 o--- • " "
* 6 139.461 0.022 0.2872E+06 11324 03 11288.39
* _ 139.500 0.130 0.1733E+07 11323.25 11295.09
* 8 139.452 0.023 0.3109E+06 11307.78 11303.45
* 9 139.418 0.012 0.1544E+06 11304.08 11301.23
* I0 139.367 0.067 0.8984E+06 11301.52 11295.49
* ii 139.333 0.001 0.ii02E+05 11296.37 11295.90 '
* 12 139.292 0.065 0.8675E+06 11295.48 11289.68
* 13 139.221 0.071 0.9497E+06 11289.90 11283.41
* 14 139.176 0.012 0.1661E+06 11283.83 11282.37
* 15 139.124 0.140 0.1861E+07 11284.09 11273.81 "
* 16 139.059 0.063 0.8369E+06 11276.71 11270.52
* 17 139.011 0.040 0.5310E+06 11271.55 11268.58
* 18 138.979 0.012 0.1589E+06 11267.78 11266.42
* 19 138.946 0.052 0. 6992E+06 11266.59 11262.87
* 20 138. 916 0. 027 0.3579E+06 11263.42 11261.30

21 138.889 0.023 0.3073E+06 11261.41 11258.57
* 22 138.855 0.058 0.7682E+06 11258.59 11255.46
* 23 138.826 0.022 0.2945E+06 11256.04 11253.28
* 24 138.800 0.055 0.7299E+06 11255.36 11250.40
* 25 138.761 0.056 0.7487E+06 11251.05 11247.59

26 138.730 0.029 0.3907E+06 11248.42 11245.48
* 27 138.683 0.124 0.1657E+07 11246.74 11240.06
* 28 138.621 0.086 0.1144E+07 11241.63 11234.50
* 29 138.567 0.001 9994. 11234.19 11233.65
* 30 138.541 0.027 0.3649E+06 11233.24 11229.85
* 31 138.432 0.005 0.7034E+05 11223.09 11222.22
* 32 138.794 1.750 0.2331E+08 11351.09 11153.48
* 33 138.456 0.295 0.3928E+07 11239.34 11210.71
* 34 132.887 1.762 0.2346E+08 10774.82 10772.16
* 35 131.863 0.154 0.2056E+07 . 10696.53 10684.52

(*) Peaks 1 to 35 are fitted to Lorentzian
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NMR1

Filename " TCSI0
• Username = tmohan

Scale factor - 0.0000000E.00

Signal/Noise - 1314.04

Peak Analysis
,,

Peak Re iat ire Abs olute Linewidth
# Hz PPM Int en Sity Zntens ity (Hz)

* 1 14259.53 175. 884 I00. 000 0.5009E+08 14.90
* 2 12001.57 148.035 1.412 0.7071E+06 8.21
* 3 11886.23 146.612 12.314 0. 6168E+07 6.24
* 4 11312.78 139.539 0.297 0.1486E+06 13.21
* 5 11340.89 139. 886 0. 082 0.4126E+05 4.36
* 6 11292.88 139.294 1.083 0.5423E+06 21.26
* 7 11263.31 138. 929 0. 132 0. 6595E+05 6.01
* 8 11256.33 138. 843 0.237 0.I187E+06 3.58
* 9 11244.85 138.701 0.986 0.4937E+06 15.47
* I0 11235.42 138.585 0. 890 0. 4458E+06 5.20
* 11 11227.37 138. 485 0.561 0.2809E+06 II.47
* 12 11129.86 137.283 2.341 0. I173E+07 9.77
* 13 10771.32 132. 860 7. 043 0.3528E+07 5.42

Peak PPM Relative Absolute Zntegral Integral
# integral £ntegral start(hz) end(hz)

* 1 175.884 100.000 0.1979E+10 14266.43 14251.53
* 2 148.035 0.778 0.1538E+08 12005.67 11997.47
* 3 146.612 5.158 0.1021E+09 11889.14 11882.90
* 4 139.539 0.263 0.5207E+07 11319.31 11306.10
* 5 139.886 0.024 0.4769E+06 11343.03 11338.67
* 6 139.294 1.544 0.3056E+08 11303.48 11282.22
. 7 138.929 0.053 0.I050E.07 11266.23 11260.22
* 8 138.843 0.057 0.1127E+07 11257.90 11254.32
* 9 138.701 1.023 0.2025E+08 11252.59 11237.12
* 10 138.585 0.310 0.6140E+07 11237.97 11232.77
* 11 138.485 0.432 0.8539E.07 11233.10 11221.64
* 12 137.283 1.534 0.3036E+08 11134.78 11125.01
* 13 132.860 2.562 0.5069E+0B 10774.10 10768.68

(.) Peaks 1 to 13 are fitted to Lorentzian
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NMKI

J

Filename " TCSI1
Username R tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 2086.35

Peak Analysis

Peak Relat ive Absolute Linewidth
# Hz PPM Intens ity Znt en sity (Hz )

* 1 14262.21 175.919 I00.000 0.5827E+08 15 12
* 2 11891.63 146.679 23.961 0.1396E+08 6.22
* 3 11337.91 139. 849 0. 080 0.4674E+05 4.42
* 4 11316.69 139.587 0.876 0.5102E+06 21.12
* 5 11296.49 139.338 2.272 0.1324E+07 18.73
* 6 11267.32 138.978 0.455 0.2649E+06 30.69
* 7 11221.08 138.408 0.347 0.2020E+06 55.82
* 8 11260.56 138. 895 0.745 0.4341E+06 4.26
* 9 11248.55 138. 747 2. 368 0.1380E+07 13.14
* 10 11239.59 138. 636 2. 175 0.1267E+07 5.53
* 11 11231.55 138. 537 I. 064 0 _6202E+06 6.33
* 12 11366.09 140. 197 0.714 0.4160E+06 5.45
* 13 11604.73 143.140 0.764 0.4451E+06 72.39
* 14 11131.22 137. 300 2. 198 0.1281E+07 II.29
* 15 10775.93 132. 917 7. 382 0.4301E+07 5.65

Peak PPM Relative Absolute Integral Xntegral
# integral integral start(hz) end(hz)

* 1 175.919 100.000 0.2336E+10 14269.64 14254.52
* 2 146.679 9.849 0.2301E+09 11894.59 11888.38
* 3 139.849 0.023 0.5476E+06 11339.94 11335.52
* 4 139.587 1.223 0.2856E+08 11327.25 11306.13
* 5 139.338 2.814 0.6573E+08 11305.91 11287.18
, 6 138.978 0.923 0.2155E+08 11282.55 11251.86
, 7 138.408 1.280 0.2989E+08 11248.90 11193.08

* 8 138.895 0.210 0.4907E+07 11262.53 11258.26
* 9 138.747 2.057 0.4804E+08 11255.11 11241.97
* 10 138.636 0.794 0.1856E+08 11242.42 11236.89
* 11 138.537 0.446 0.1041E+08 11234.52 11228.19
* 12 140.197 0.257 0.6008E+07 11368.60 11363.15
* 13 143.140 3.657 0.8542E+08 11640.88 11568.48
* 14 137.300 1.641 0.3833E+08 11136.86 11125.57

15 132.917 2.760 0.6447E+08 10778.79 10773.14

(*) Peaks 1 to 15 are fitted to Lorentzian
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NM_I

Filename = TCSI2
- Username s tmohan

Scale factor - 0.0000000E+00
Signal/Noise - 2638.23

Peak Analysis

Relative Absolute Linewidth
Peak ' Intensity (Hz)

| Hz PPM Intensity

* 1 14262.21 175.919 100.000 0.8486E+08 12.65
* 2 11885.00 146.597 19.386 0.1645E+08 2.98
* 3 11359.63 140.117 0.585 0.4968E+06 0.81

4 11356.00 140.072 0.572 0.4857E+06 0.81
* 5 11354.27 140.051 0.620 0.5257E+06 0.81
* 6 11352.95 140.034 0.622 0.5278E_06 0.81
, 7 11351.72 140.019 0.629 0.5336E+06 0.81

* 8 11350.61 140.006 0.659 0.5588E+06 0.81
* 9 11348.68 139.982 0.673 0.5715E+06 0.81
* 10 11347.07 139.962 0.730 0.6195E+06 0.81
* 11 11345.67 139.945 0..716 0_6076E+06 0.81
* 12 11343.97 139..924 0.753 0.6393E+06 0.81
* 13 11343.35 139.916 0.747 0.6341E+06 0.81
* 14 11342.36 139.904 0.772 0.6554E+06 0.81
* 15 11341.40 139. 892 0.761 0. 6456E+06 0.81
* 16 11339.74 139. 871 0. 833 0.7068E+06 0.81
, 17 11337.79 139.847 0.840 0.7126E+06 0.81
* 18 11337.05 139.838 0.835 0.7083E+06 0.81
* 19 11334.62 139.808 0.929 0.7886E+06 0.81
* 20 11333.87 139.799 0.907 0.7698E_06 0.81
* 21 11333.06 139.789 0.890 0.7555E._6 0.81
, 22 11332.41 139.781 0.899 0.7632_+_ 0.81
* 23 11331.66 139.772 0.896 0-7603E+_ 0.81
* 24 11330.17 139.753 0.987 0.8372E+_i,i_ 0.81
* 25 11328.17 139.729 1.034 0.8774E_'!_ 0.81
* 26 11327.37 139.719 1.037 0.8804E+_ 0.81
, 27 11326.36 139.707 1.074 0,9113E.06 0.81
* 28 11324.28 139.681 1.105 0.9375E+05 0.81
* 29 11323.30 139.669 1.079 0.9156E.05 0.81
* 30 11321.17 13_.642 1.148 0.9738E+06 0.81
* 31 11320.31 139.632 1.202 0.102_7 0.81
* 32 11318.92 139.615 1.258 _i_E._7 0.81

33 11318 08 139.604 1.224 _!_E.07 0._i
* 34 11317.09 139.592 1.258 _i0__07 0.81
* 35 11316.06 139.579 1.269 _oI!_'_E+07 0.81
* 36 11314.40 139.559 1.321 (i_,_IE+07 0.81
* 37 11313.12 139.543 1.383 _.I173E+07 0.81

" * 38 11312.50 139.536 1.369 0.I162E+07 0.81
* 39 11311.52 139.523 1.409 0.1196E+07 0.81
, 40 11310.94 139.516 1.419 0.1204E+07 0.81
* 41 11309.97 139.504 1.400 0.1188E+07 0.81

° * 42 11308.78 139.490 1.512 0.1283E+07 0.81
, 43 11307.30 139.471 1.486 0.1261E+07 0.81

44 11306.07 139.456 1.493 0.1267E+07 0.81
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' 45 11304 .76 139.440 I .505 0. 1277E+07 0.81
• ,:6 li__t__. 91 i39.430 1.519 0.1289E+OU 0.81

47 _13C:._ :_9 421 i _73 0 1335E_,_7 0.81

• 48 11302 •09 139. 407 1. 624 0. 1378E+07 0 •81
• 49 11299 •99 139 •381 1. 669 0. 14165+07 0.81
• 50 11299 •36 139. 373 1. 698 0. 1441E+07 0.81
• 51 11298.12 139.358 1.703 0. 1445E+07 0.81
• 52 11297 •53 139. 351 1. 693 0. 1436E+07 0.81
• 53 11296.79 139. 342 1. 688 0. 1432E+07 0.81 "
• 54 11295.25 139.323 1.686 0. 1430E+07 0.81
• 55 11293.59 139.302 1.722 0. 1461E+07 0.81
• 56 11292.69 139.291 1.740 0. 1476E+07 0.81
• 57 11291.76 139.280 1.735 0. 1472E+07 0.81 "
• 58 11291.05 139.271 1.746 . 0.1482E+07 0.81
• 59 11289.42 139.251 1.761 0. 1495E+07 0.81
• 60 11288.53 139.240 1.701 0. 1443E+07 0.81
• 61 11286.74 139.218 1.740 0. 1477E+07 0.81
• 62 11285.23 139. 199 I. 808 0. 1535E+07 0.81
• 63 11284.14 139. 186 1. 814 0. 1540E+07 0.81
• 64 11283.65 139. 180 1. 814 0. 1540E+07 0.81
• 65 11281.60 139.154 1.'827 0. 1551E+07 0.81
• 66 11280.62 139. 142 1. 858 0. 1577E+07 0.81
• 67 11280.01 139. 135 1. 857 0. 1576E+07 0.81
• 68 11278.59 139. 117 1. 888 0.1602E+07 0.81
• 69 11277.50 139. 104 1. 911 0. 1622E+07 0.81
• 70 11275.62 139. 081 1. 946 0. 1651E+07 0.81
• 71 11274.87 139. 071 i. 938 0. 1644E+07 0.81
• 72 11272.13 139. 038 2. 013 0.1708E+07 0.81
• 73 11270.48 139. 017 2. 045 0. 1736E+07 0.81
• 74 11267.35 138.979 2. 127 0.1805E+07 0.81
• 75 11264.89 138. 948 2. 155 0.1828E+07 0 ;81
• 76 11263.15 138.927 2.192 0.1860E+07 0.81
• 77 11261.85 138. 911 2. 193 0. 1861E+07 0.81
• 78 11260.62 138. 896 2. 174 0. 1845E+07 0.81
• 79 11259.39 138.880 2.234 0. 1895E+07 0.81
• 80 11258.97 138. 875 2. 236 0.1897E+07 0.81
• 81 11258 21 138. 866 2.270 0.1926E+07 0.81
• 82 11257.68 138. 859 2. 257 0.1915E+07 0.81
• 83 11256.85 138. 849 2. 280 0. 1935E+07 0.81
• 84 11255.30 138. 830 2. 267 0. 1924E+07 0.81
• 85 11253.92 138. 813 2. 331 0. 1978E+07 0.81
• 86 11252.80 138.799 2. 365 0.2007E+07 0.81
• 87 11252.03 138.790 2.398 0.2035E+07 0.81
• 88 11251.33 138.781 2.395 0.2032E+07 0.81
• 89 11250.13 138.766 2.405 0.2041E+07 0.81
• 90 11248.00 138.740 2.479 0. 2103E+07 0.81
• 91 11246.51 138.722 2.491 0.2114E+07 0.81
• 92 11245.68 138. 711 2. 465 0.2091E+07 0.81
• 93 11243.91 138.689 2.384 0.2023E+07 0.81
• 94 11242.44 138. 671 2. 339 0. 1985E+07 0.81
• 95 11241.19 138. 656 2 •280 0. 1934E+07 0.81
• 96 11240.04 13_.642 . .. 2.264 0.1921E+07 0.81
• 97 11239.39 138.634 2.223 0. 1886E+07 0.81
• 98 11236.81 138. 602 2. 075 0. 1761E+07 0.81
• 99 11235 40 138.585 2.036 0. 1728E+07 0.81
• 100 11234 05 138.568 1.961 0.1664E+07 0.81
• 101 11231 48 138. 536 1. 817 0. 1541E+07 0.81
• 102 11229 25 138.509 1.677 0.1423E+07 0.81
• 103 11228 66 138.501 1.656 0.1405E+07 0.81
• 104 11227 96 138.493 1.649 0.1399E+07 0.81 .
• 105 11227.26 138.484 1.645 0. 1396E+07 0.81
• 106 11225.17 138.458 1.487 0.1262E+07 0.81
• 107 11223.75 138.441 1.409 0.1196E+07 0.81
• 108 11222.73 138.428 1.395 0.1183E+07 0.81 .
• 109 11221.27 138.410 1.335 0. 1133E+07 0.81
• 11 0 11220.21 138. 397 1. 309 0. 1111E+07 0.81
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- II! 11219.59 138.390 1.310 0.11lIE+07 0.81
• IIZ 11217.21 138.360 1.237 0. I050E+07 0.81
, 113 11Z15.37 138.337 1.155 0.98COE-2'6 t.8i
* 114 11214.70 138.329 1.151 0. 9765E+06 0.81
, 115 11213.53 138.315 1.105 0. 9375E+06 0.81
* 116 11212.82 138.306 1.096 0. 9304E+06 0.81
* 117 11211.25 138.287 1.026 0. 8709E+06 0.81

, * 118 11210.50 138.277 1.050 0.8911E+06 0.81
* 119 11209.67 138.267 1.019 0. 8650E+06 0.81
* 120 11208.54 138.253 0.974 0.8264E+06 0.81
* 121 11207.33 138. 238 0.958 0.8132E+06 0.81
* 122 11205.97 138.221 0. 947 0. 8033E+06 0 •81
* 123 11205.22 138.212 0. 936 0.7943E+06 0.81
* 124 11204o21 138.200 0.873 . 0.7407E+06 0.81
* 125 11202.77 138. 182 0. 888 0.7533E+06 0.81
* 126 11202.03 138.173 0.876 0. 7431F,+06 0.81
* 127 11199.61 138.143 0.883 0.7495E+06 0.81
* 128 11198.88 138. 134 0.841 0.7133E+06 0.81
* 129 11197.71 138. 120 0. 816 0. 6926E+06 0.81
* 130 11196.51 138. 105 0.787 0.6676E+06 0.81
* 131 11195.75 138. 096 0. 791 0. 6711E+06 0.81
* 132 11193.80 138. 071 0. 780 0. 6622E+06 0.81
* 133 11191.11 138. 038 0. 726 0. 6157E+06 0.81
* 134 11190.39 138. 029 0.736 0.6245E+06 0.81
* 135 11187.78 137.997 0.697 0. 5911E+06 0.81
* 136 11186.38 137.980 0.649 0. 5511E+06 0.81
* 137 11184.53 137.957 0.660 0.5599E+06 0.81
* 138 11183.57 137.945 0.669 0.5674E+06 0.81
* 139 11182.75 137.935 0.616 0.5229E+06 0.81
* 140 11181.87 137.924 0.667 0.5660E+06 0.81
* 141 11180.63 137. 909 0. 652 0.5536E+06 0.81
* 142 11179.44 137.894 0.628 0.5330E+06 0.81
* 143 11179.18 137.891 0..628 0. 5331E+06 0.81
'* 144 11178.31 137.880 0.617 0.5239E+06 0.81
* 145 11177.06 137. 865 0. 609 0.5169E+06 0.81
* 146 11176.21 137.854 0.577 0. 4898E+06 0.81
* 147 11173.52 137.821 0.584 0. 4953E+06 0.81
* 148 10773.02 132. 881 15. 614 0.1325E+08 2.80
* 149 10691.71 131.878 0.391 0. 3314E+06 30.66
* 150 10682.06 131. 759 0.355 0.3011E+06 1.91

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.919 100.000 0.5693E+10 14268.44 14255.78
* 2 146.597 4.561 0.2596E+09 11886.49 11883.51
* 3 140.117 0.038 0.2137E+07 11359.94 11359.13
* 4 140.072 0.037 0.2089E+07 11356.38 11355.57
* 5 140.051 0.040 0.2262E+07 11354.60 11353.79
* 6 140.034 0.040 0.2271E+07 11353.27 11352.46
* 7 140.019 0.040 0.2295E+07 11352.09 11351.27
* 8 140.006 0.042 0.2404E+07 11351.05 11350.24
* 9 139.982 0.043 0.2458E+07 11348.97 11348.16
* 10 139.962 0.047 0.2665E+07 11347.49 11346.68
* 11 139.945 0.046 0.2614E+07 11346.01 11345.20
* 12 139.924 0.048 0.2750E+07 11344.38 11343.57
* 13 139.916 0.048 0.2728E+07 11343.64 11342.83
* 14 139.904 0.050 0.2820E+07 11342.75 11341.94
* 15 139.892 0.049 0.2777E+07 11341.72 11340.90
* 16 139.871 0.053 0.3041E+07 11340.09 11339.27

J * 17 139.847 0.054 0.3066E+07 11338.i6 11337.35
* 18 139.838 0.054 0.3047E+07 11337.42 11336.61
* 19 139.808 0.060 0.3392E+07 11335.05 11334.24
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* 20 139.799 0.058 0.3312E+07 11334.31 11333.50
, _ 139._@9 C,.05_ C.2250E _0_ 11353.42 11332.61
, '_ 13_.7Bi C.05B C,.5_E3E_ 1!_32.53 I133_'C2

, 23 139.772 0.057 0.3271E+07 11332.09 11331.28
* 24 139.753 0.063 0. 3602E+07 11330.61 i1329.79
* 25 139.729 0.066 0. 3775E+07 11328.53 11327.72
* 26 139.719 0.067 0.3787E+07 11327.79 11326.98
* 27 139.707 0.069 0.3920E+07 11326.75 11325.94
* 28 139.681 0.071 0.4033E+07 11324.68 11323.87 "
* 29 139.669 0.069 0.3939E+07 11323.64 11322.83
* 30 139.642 0.074 0.4189E+07 11321.57 11320.76
* 31 139.632 0.077 0.4387E+07 11320.68 11319.87
* 32 139.615 0.081 0.4593E+07 11319.35 11318.54
* 33 139.604 0.079 0.4469E*07 11318.46 11317.65
* 34 139.592 0.081 0.4592E+07 11317.42 11316.61
* 35 139.579 0.081 0.4633E+07 11316.38 11315.57
* 36 139.559 0.085 0o4821E+07 11314.75 11313.94
* 37 139.543 0.089 0.5048E+07 11313.42 11312.61
* 38 139.536 0.088 0.4999E+07 11312.83 11312.02
* 39 139.523 0.090 0.5143E+07 11311.94 11311.13
* 40 139.516 0.091 0.5178E+07 11311.35 11310.54
* 41 139.504 0.090 0.5112E+07 11310.31 11309.50
* 42 139.490 0.097 0.5518E+07 11309.12 11308.31
* 43 139.471 0.095 0.5426E+07 11307.64 11306.83
* 44 139.456 0.096 0.5452E+07 11306.46 11305.65
* 45 139.440 0.097 0.5495E+07 11305.12 11304.31
* 46 139.430 0.097 0.5544E+07 11304.24 11303.42
* 47 139.421 0.101 0.5742E+07 11303.49 11302.68
* 48 139.407 0.104 0.5929E+07 11302.46 11301.65
* 49 139.381 0.107 0.6091E+07 11300.38 11299.57
* 50 139.373 0.109 0.6198E+07 11299.79 11298.98
* 51 139.358 0.109 0.6216E+07 11298.46 11297.65
* 52 139.351 0.109 0..6178E+07 11297.87 11297.05
* 53 139.342 0.108 0.6161E+07 11297.13 11296.31
* 54 139.323 0.108 0.6154E+07 11295.64 11294.83
* 55 139.302 0.II0 0.6287E+07 11294.01 11293.20
* 56 159.291 0.112 0.6352E+07 11293.13 11292.31
* 57 139.280 0.111 0.6332E+07 11292.09 11291.28
* 58 139.271 0.112 0.6374E+07 11291.50 11290.68
* 59 139.251 0.113 0.6430E+07 11289.72 11288.91
* 60 139.240 0.109 0.6209E+07 11288.98 11288.17
* 61 139.218 0.112 0.6353E+07 11287.05 11286.24
* 62 139.199 0.116 0.6602E+07 11285.57 11284.76
* 63 139.186 0.116 0.6623E+07 11284.53 11283.72
* 64 139.180 0.116 0.6624E+07 11284.09 11283.28
* 65 139. 154 0. 117 0. 6671E+07 11282.01 11281.20
* 66 139. 142 0. 119 0. 6784E+07 11280.98 11280 •17
* 67 139. 135 0. 119 0. 6778E+07 11280 •38 11279.57
* 68 139.1i7 0.121 0.6893E+07 11278.90 11278.09
* 69 139.104 0.123 0.6977E+07 17.277.87 11277.05
* 70 139.081 0.125 0.7103E+07 11275.94 11275.13
, 71 139.071 0.124 0.7073E+07 11275.20 11274.39
* 72 139. 038 0. 129 0. 7349E+07 11272.53 11271.72
* 73 139. 017 0. 131 0. 7466E+07 11270. BO 11270.09
* 74 138.979 0.136 0.7763E+07 11267.79 11266.98
* 75 138.948 0.138 0.7866E+07 11265.27 11264.46
* 76 138.927 0.141 0. 8002E+07 11263.50 11262.68
* 77 138.911 0.141 0.8005E+07 11262.16 11261.35
* 78 138.896 0.139 0.7938E+07 11260.98 11260.17
* 79 138.880 0.143 0.8154E+07 11259.79 11258.98
* 80 138.875 0.143 0.8163E+07 11259.35 11258.54 "
* 81 138.866 0.146 0.8287E+07 11258.61 11257.80
* 82 138.859 0.145 0.8238E+07 11258.01 11257.20
* 83 138.849 0.146 0.8324E+07 11257.27 11256.46
* 84 138.830 0.145 0.8276E+07 11255.64 11254.83
* 85 138.813 0.149 0.8509E+07 11254.31 11253.50
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* 86 138.799 0.152 0.8632E+07 11253.13 11252.31

, %% i38.7£1 0.154 0.674iE+07 11251.64 11250.83
* 89 138.766 0.154 0.8781E+07 11250.46 11249.65
* 90 138.740 0.159 0.9048E+07 11248.38 11247.57
* 91 138.722 0.160 0.9094E+07 11246.90 11246.09
* 92 1.38.711 0.158 0.8997E+07 11246.01 11245.20

- * 93 138.689 0.153 0.8704E+07 11244.24 11243.43
* 94 138.671 0.150 0.8540E+07 11242.76 11241.94
* 95 138.656 0.146 0.8322E+07 11241.57 11240.76
* 96 138.642 0.145 0.8264E+07 11240.39 11239.57

- * 97 138.634 0.143 0.8115E+07 11239.79 11238.98
* 98 138. 602 0. 133 0. 7575E+07 11237.13 11236.32
* 99 13 585 0. 131 0. 7432E+07 11235.79 11234.98
* 100 13_. 568 0.126 0. 7159E+07 11234.46 11233.65
* 101 138.536 0.116 0.6632E+07 11231.79 11230.98
* 102 138.509 0.108 0.6121E+07 11229.57 11228.76
* 103 138.501 0.106 0.6046E+07 11228.98 11228.17
* 104 138.493 0.106 0.6019E+07 11228.39 11227.57

* 105 138.484 0.106 0.6006E+07 11227.65 11226.83
* 106 138.458 0.095 0.5429E+07 11225.57 11224.76
* 107 138.441 0.090 0.5144E+07 11224.09 11223.28
* 108 138.428 0.089 0.5091E+07 11223.05 11222.24
* 109 138.410 0.086 0.4875E+07 11221.57 11220.76
* 110 138.397 0.084 0.4779E+07 11220.53 11219.72
* 111 138.390 0.084 0.4782E+07 11219.94 11219.13
* 112 138.360 0.079 0. 4517E+07 11217.57 11216.76
* 113 138. 337 0. 074 0.4216E+07 11215.79 11214.98
* 114 138.329 0.074 0. 4201E+07 11215.05 11214.24
* 115 138.315 0.071 0.4033E+07 11213.87 11213.06
* 116 138.306 0.070 0.4003E+07 11213.13 11212.32
* 117 138.287 0.066 0.3747E+07 11211.65 11210.83
* 118 138.277 0.067 0.3833E+07 11210.91 11210.09
* 119 138.267 0.065 0.3721E+07 11210.02 11209.21
* 120 138.253 0.062 0.3555E+07 11208.98 11208.17
* 121 138.238 0..061 0.3498E+07 11207.65 11206.83
* 122 138.221 0.061 0.3456E+07 11206.31 11205.50
* 123 138.212 0.060 0.3417E+07 11205.57 11204.76
* 124 138.200 0.056 0.3186E+07 11204.54 11203.72
* 125 138.182 0.057 0.3241E+07 11203.20 11202.39
* 126 138.173 0.056 0.3197E+07 11202.46 11201.65
* 127 138.143 0.057 0.3224E+07 11199.94 11199.13

128 138.134 0.054 0.3069E+07 11199.20 11198.39
* 129 138.120 0.052 0.2980E+07 11198.02 11197.21
* 130 138.105 0.050 0.2872E+07 11196.83 11196.02
* 131 138.096 0.051 0.2887E+07 11196.09 11195.28
* 132 138.071 0.050 0.2849E+07 11194.17 11193.35
* 133 138.038 0.047 0.2649E+07 11191.50 11190.69
* 134 138.029 0.047 0.2687E+07 11190.76 11189.95
* 135 137.997 0.045 0.2543E+07 11188.09 11187.28
* 136 137.980 0.042 0.2371E+07 11186.76 11185.95
* 137 137.957 0.042 0.2409E+07 11184.83 11184.02
* 138 137.945 0.043 0.2441E+07 11183.94 11183.13
* 139 137.935 0.040 0.2250E+07 11183.05 11182.24
* 140 137.924 0.043 0.2435E+07 11182.31 11181.50
* 141 137.909 0.042 0.2382E+07 11180.98 11180.17
* 142 137.894 0.040 0.2293E+07 11179.79 11178.98
* 143 137.891 0.040 0.2293E+07 11179.50 11178.69
* 144 137.880 0.040 0.2254E+07 11178.76 11177.95

" * 145 137.865 0.039 0.2224E+07 11177.42 11176.61
* 146 137.854 0.037 0.2107E+07 11176.54 11175.72
* 147 137.821 0.037 0.2131E+07 11173.87 11173.06
* 148 132.881 3.460 0.1970E+09 10774.43 10771.63

" * 149 131.878 0.946 0.5388E+08 10707.03 IU676.37
* 150 131.759 0.053 0.3044E+07 10683.02 10681.12
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(*) Peaks 1 tc 150 are fitted tc Lorentzian
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NMR1

Filename - TCSI3
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 4110.53

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Inr ena ity Inr ens ity (Hz)

* 1 14260.98 175. 904 100. 000 0. 1438E+09 8.70
* 2 11890.08 146. 660 15. 371 0. 2210E+08 1.94
* 3 11317.00 139.591 0.073 0.I047E+06 16.19
* 4 11335.56 139.820 0.183 0.2628E.06 74.33
* 5 11322.33 139.657 0.072 0.1042E+06 25.81
* 6 11312.77 139.539 0.042 0.6038Z+05 0.64
. 7 11307.50 139.474 0.172 0.2477E+06 9.41
* 8 11302.28 139.409 0.136 0.1949E+06 3.43
* 9 11299.26 139.372 0.131 0. 1887E+06 2.69
* 10 11297.21 139.347 0.103 0. 1483E+06 1.85
* 11 11295.24 139. 323 ' 0. 056 0".8023E+05 2.06
* 12 11292.55 139.289 0.143 0.2060E+06 6.28
* 13 11292.47 139.288 0.078 0.1122E+06 11.39
* 14 11289.36 139.250 0.048 0.6898E+05 1.94
* 15 11285.32 139.200 0.196 0.2815E+06 7.26
* 16 11281.85 139.157 0.080 0.I156E+06 0.44
* 17 11279.67 139.131 0.077 0.II02E+06 2.72
* 18 i1283.49 139.178 0.016 0.2352E+05 30.84
* 19 11154.07 137.581 0.040 0.5713E+05 71.02
* 20 11276.16 139.087 0.208 0.2990E+06 10.16
* 21 11267.88 138. 985 0.227 0. 3265E+06 11.36
* 22 11262.31 138.916 0.112 0. 1614E+06 8.98
* 23 11308.21 139.483 0.011 0.1578E+05 22.05
* 24 11258.61 138.871 0.078 0.1119E+06 63.13

25 11257.76 138.860 0.156 0.2244E+06 9.60
* 26 11253.91 138.813 0.107 0.1534E+06 5.51
* 27 11251.79 138.787 0.127 0.1831E+06 6.70
* 28 11250.20 138.767 0.101 0.1459E+06 2.49
* 29 11247.74 138.737 0.138 0.1986E+06 2.50
* 30 11244.93 1_.702 "- 0.182 0.2619E+06 4.65

31 11241.72 138.662 0.105 0.1510E+06 3.90
* 32 11237.97 138.616 0.043 0.6121E+05 0.90
* 33 11237.30 138. 608 0. 103 0. 1478E+06 8.31
* 34 11233.11 138.556 0. 067 0. 9598E+05 12.47
* 35 11230.02 138.518 0.218 0. 3130E+06 49.77
* 36 10775.68 132.914 9.999 0.1438E+08 1.89

Peak PPM Relative Absolute Integral Integral
| integral integral start (hz) end (hz) "

* 1 175. 904 100. 000 0. 1659E.10 14264.81 14256.10



2 146.660 3.431 0 5691Em08 11891.13 11889.19
° _ 139.591 0.135 0 _247E+07 11325.23 11309.04
- 4 139. _2C_ i.56" -, 2589E_C_ 11372._ 11298.34

" 5 139.657 0.215 _ 3565E+07 11335.38 11309.56
• 6 139.539 0.003 0 5083E+05 11312.71 11312.08
• 7 139.474 0.186 0 3089E+07 11311.77 11302.36

• 8 139. 409 0. 053 0. 8853E+06 11304.04 11300.61
- 9 139. 372 0. 041 0. 6740E+06 11300.71 11298 •01

" • 10 139.347 0.022 0. 3631E+06 11297.91 11296.07
• 11 139.323 0.013 0.2193E+06 11296.24 11294.18
• 12 139.289 0.103 0. 1715E+07 11295.39 11289.11

13 139. 288 0. 102 0. 1694E+07 11297.94 11286.55
" * 14 139.250 0.011 0. 1776E+06 11290.26 11288.32

t 15 139.200 0.163 0. 2708E+07 11288.77 11281.51
• 16 139.157 0.004 0. 6684E+05 11281.80 11281.36
• 17 139.131 0.024 0.3979E+06 11281.17 11278.44
• 18 139. 178 0. 058 0. 9611E+06 11298.78 11267.94
• 19 137. 581 0. 324 0. 5377E+07 11189.69 11118.67
• 20 139.087 0.243 0.4025E+07 11281.33 11271.17

21 138.985 0.296 0. 4915E+07 11273.63 11262.28
• 22 138.916 0.116 0. 1921E+07 11266.52 11257.54
• 23 139.483 0.028 0. 4613E+06 11319.27 11297.22
• 24 138.871 0.565 0. 9367E+07 11290.04 11226.91
• 25 138. 860 0. 172 0. 2854E+07 11262.68 11253.98
• 26 138. 813 0. 067 0. 1119E+07 11256.48 11250.98
• 27 138.787 0.098 0. 1626E+07 11255.30 11248.60
• 28 138.767 0.029 0. 4822E+06 11251.42 11248.93
• 29 138.737 0.040 0. 6589E+06 11249.06 11246.55
• 30 138.702 0.097 0. 1615E+07 11247.17 11242.52
• 31 138. 662 0. 047 0.7810_+06 11243.24 11239.34
• 32 138. 616 0. 004 0. 7298E+05 11238.18 11237.28
• 33 138. 608 0. 098 0. 1628E+07 11241.30 11232.98
• 34 138.556 0.096 0.1586E+07 11239.22 11226.76
• 35 138. 518 1. 245 0. 2065E+08 11254.91 11205.14
• 36 132.914 2.172 0. 3603E+08 10776.47 10774.58

(.) Peaks 1 to 36 are fitted to Lorentzian
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NMK1

Filename - TCSl.001
Username t tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 2629.81

Peak Analysis

,,,

Peak Relative Absolute Linewidth

# Hz PPM Xntensity Xntensity (Hz}

* 1 14252.18 175.7%5 I00.000 0.2138E+09 8.17
* 2 11879.26 146.526 29.436 0.6292E+08 1.38
* 3 11338.98 139.862 0.168 0.3585E+06 58.62
* 4 11382.49 140.399 0.032 0.6831E+05 58.00
* 5 11230.47 138.524 0.457 0.9773E+06 64.85
* 6 11320.71 139.637 0.004 %436. 1.28
* 7 11303.%5 139.430 0.005 0.I033E+05 49.55
* 8 11324.%7 139.689 0.028 0.5804E+05 4.57
* g 11234.51 138.574 0.078 0.1674E+06 84.53
* 10 11331.44 139.769 0.04g 0.I03gE+06 18.53
* 11 11299.93 139.380 0..024 0.5221E+05 17.66
* 12 11448.20 141.209 0.030 0.6472E+05 71.59
* 13 11324.88 139.688 0.050 0.I060E+06 g.40
* 14 11286.68 139.217 0.065 0.1396E+06 5.36
* 15 12148.34 149.845 0.011 0.2444E+05 0.34
* 16 11311.72 139.526 0.305 0.6522E+06 25.58
* 17 11296.05 13g.333 0.413 0.8810E+06 18.54
* 18 11584.27 142.888 0.047 0.I002E+06 10.90
* 19 11358.68 140.105 0.058 0.1245E+06 67.22
* 20 11287.01 139.221 0.214 0.4568E+06 14.09
* 21 11281.78 139.157 0.178 0.3801E+06 7.38
* 22 11276.08 139.086 0.344 0.7344E+06 9.37
* 23 11269.98 139.011 0.255 0.5441E+06 7.38
* 24 11267.87 138.985 0.045 0.9604E+05 4.00
* 25 11268.50 138.993 0.053 0.1125E+06 6.77
* 26 11263.93 138.936 0.327 0.7001E+06 5.73
* 27 11259.66 138.884 0.207 0.4424E+06 3.19
* 28 11255.46 138.832 0.362 0.7746E+06 8.60
* 29 11250.68 138.773 0.241 0.5156E+06 7.38
* 30 11246.75 138.724 -- 0.118 0.2517E+06 2.70
* 31 11436.18 141.061 0.029 0.6254E+05 80.33
* 32 11245.30 138.707 0.100 0.2139E+06 5.83
* 33 11240.04 138.642 0.386 0.8248E+06 11.36
* 34 11233.47 138.561 0.184 0.3937E+06 12.02
* 35 11226.99 138.481 0.143 0.3057E+06 16.64
* 36 11124.40 137.215 0.765 0.1636E+07 3.70
* 37 10765.96 132.794 25.492 0.5449E+08 1.32
* 38 10684.06 131.784 1.558 0.3330E+07 2.30 "
* 39 10673.75 131.657 1.534 0.3279E+07 2.19

Peak PPM Relative Absolute Integral Integral
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# inSegral integral start(hz) end(hz)

1 IT_._95, i00._0_ 0 .....23i5E_i0 142 _ 71 14247 53
* 2 146.526 4.955 0.1147E+09 11879.64 11878.26

3 139.862 1.203 0.2786E+08 11368.43 11309.80
* 4 140.399 0.227 0.5252E+07 11411.38 11353.37
* 5 138.524 3.628 0.8400E+08 11262.51 11197.66
* 6 139.637 0.001 0.1599E+05 11321.39 11320.11
* 7 139.430 0.029 0.6783E+06 11328.34 11278.79
* 8 139.689 0.015 0.3573E+06 11327.18 11322.61
* 9 138.574 0.810 0.1876E+08 11276.49 11191.97

• * 10 139.769 0.110 0.2550E+07 11340.68 11322.15
* 11 139.380 0.053 0.1222E+07 11308.84 11291.18
* 12 141.209 0.265 0.6141E+07 11483.95 11412.36
* 13 139.688 0.057 0.1321E+07 11329.60 11320.19
* 14 139.217 0.043 0.9919E+06 11289.06 11283.70
* 15 149.845 0.000 0.1113E+05 12148.75 12148.40
* 16 139.526 0.955 0.2211E+08 11324.65 11299.07
* 17 139.333 0.936 0.2167E+08 11305.13 11286.59
* 18 142.888 0.063 0.1448E+07 11589.89 11578.99
* 19 140.105 0.479 0.1109E+08 11392.28 11325.06
* 20 139.221 0.369 0.8532E+07 11294.02 11279.92
* 21 139.157 0.161 0.3719E+07 11285.33 11277.95
* 22 139.086 0.394 0.9124E+07 11280.40 11271..02
* 23 139.011 0.230 0.5324E+07 11273.48 11266.09
* 24 138.985 0.022 0.5096E+06 11270.01 11266.01
* 25 138.993 0.044 0.1009E+07 11271.99 11265.22
* 26 138.936 0.230 0.5320E+07 11266.73 11260.99
* 27 138.884 0.081 0.1868E+07 11261.30 11258.12
* 28 138.832 0.381 0.88_E+07 11259.86 11251.26
* 29 138.773 0.218 0.504ZE+07 11254.51 11247.13
* 30 138.724 0.039 0.901XE+06 11248.03 11245.32
* 31 141.061 0.288 0.6659E+07 11476.47 11396.13
* 32 138.707 0.071 0.1654E+07 11247.81 11241.98
* 33 138.642 0.536 0.1242E+08 11245.84 11234.48
* 34 138.561 0.271 0.6269E+07 11239.05 11227.04
* 35 138.481 0.291 0.6743E+07 11235.44 11218.80
* 36 137.215 0.347 0.8024E+07 11125.86 11122.16
* 37 132.794 4.130 0.9560E+08 10766.76 10765.44
* 38 131.784 0.438 0o1013E+08 10684.88 10682.58
* 39 131.657 0.411 0.9517E+07 10674.75 10672.56

(*) Peaks 1 to 39 are fitted to Lorentzian
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NM_IL

Filename - TCSI5
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 3484.23

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM tnt ens it y _ntens ity (Hz)

* 1 14250.61 175.776 100.000 0. 1317E+09 8.23
* 2 11875.10 146.475 25.540 0.3364E+08 2.0_
* 3 11335.06 139. 814 0.325 0.4282E+06 27.4_J
* 4 11325.61 139. 697 0. 045 0.5908E+05 3.60
* 5 11320.26 139. 631 0.137 0. 1802E+06 8.16
* 6 11310.45 139.510 0.048 0. 6342E+05 7.22
* 7 11230.47 138.524 0.294 0.3867E+06 26.50
* 8 11308.80 139.490 0.082 0. 1079E+06 26.41
* 9 11322.20 139. 655 0.004 4948. 2.30
* 10 11309.98 139.504 0.232 0.3053E+06 20.03
* 11 11367.62 140.215 0..217 0-.2854E+06 27.49
* 12 11300.08 139. 382 0.320 0.4214E+06 10.95
* 13 11284.89 139. 195 0. 032 0.4197E+05 10.01
* 14 11296.08 139.333 0.099 0. 1299E+06 2.72
* 15 11292.52 139.289 0.302 0.3981E+06 6.10
* 16 11287.86 139.232 0.270 0.3551E+06 5.29
* 17 11283.06 139. 172 0.132 0. 1738E+06 9.60
* 18 11283.77 139.181 0.148 0.1950E+06 8.00
* 19 11256.80 138.848 0.327 0.4314E+06 4.19
* 20 11280.72 139.144 0.145 0. 1908E+06 9.57
* 21 11277.71 139.106 0.199 0.2617E+06 5.66
* 22 11285.33 139.200 0.052 0. 6901E+05 0.29
* 23 11314.43 139.559 0.020 0.2636E+05 22.26
* 24 11271.38 139.028 0.518 0. 6820E+06 11.39
* 25 11264.33 138.941 0.374 0.4925E+06 7.56
* 26 11290.29 139.262 0.034 0. 4541E+05 1.00
* 27 11260.79 138.898 0.200 0.2630E+06 3.40
* 28 11258.99 138. 875 0. 086 0. I131E.06 1.64
* 29 11253.77 138.811 0.271 0.3566E+06 3.96
* 30 11249.13 1_8. 754 0.410 0.5403E+06 7.87
* 31 11242.03 138.666 0.467 0. 6150E+06 9.13
* 32 11237.87 138. 615 0. 093 0. 1226E+06 27.14
* 33 11237.08 138.605 0.195 0.2564E+06 3.57
* 34 11234.15 138.569 0.208 0. 2736E+06 3.68
* 35 11230.67 138.526 0.201 0.2646E+06 5.24
* 36 11225.53 138.463 0.176 0.2316E+06 7.09
* 37 11182.57 137.933 0.206 0.2712E+06 16.90
* 38 11221.41 138. 412 0. 068 0. 8904E+05 10.50 -
* 39 11220.19 138.397 0.060 0.7942E+05 3.27
* 40 11210.08 138.272 0.403 0.5311E+06 27.47
* 41 11165.44 137.722 0.21_ 0.2791E+06 10.36
* 42 11124.04 137. 211 0. 667 0. 8780E+06 9.39 -
* 43 10763.35 132.762 18.895 0.2489E+08 2.09
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Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.g76 100.000 0.1436E+10 14253.96 14245.73
- * 2 146,475 6.485 0.9314E+08 11875.85 11873.76

* 3 139.814'_ 1.086 0.1560E+08 11348.71 11321.22
* 4 139.69- 0.020 0.2821E+06 11327.29 11323.69
* 5 139.631 0.136 0.1950E+07 11324.24 11316.07

. * 6 139.510 0.042 0.6069E+06 11313.69 11306.47
* 7 138.524 0.946 0.1358E+08 11243.33 11216.83
* 8 139.490 0.263 0.3776E+07 11322.10 11295.69
* 9 139.655 0.001 0.1506E+05 11323.08 11320.78
* 10 139.504 0.564 0.8105E+07 11320.09 11300.07
* 11 140.215 0.724 0.I040E+08 11381.31 11353.81
* 12 139.382 0.426 0.6113E+07 11305.48 11294,53
* 13 139.195 0.039 0.5569E+06 11289.61 11279.59
* 14 139.333 0.033 0.4676E+06 11297.22 11294.50
* 15 139.289 0.224 0.3221E+07 11295.36 11289.25
* 16 139.232 0.173 0.2491E+07 11290.21 11284.92
* 17 139.172 0.154 0.2212E+07 11287.62 11278.02
* 18 139.181 0.144 0.2068E+07 11287.42 11279.41
* 19 138.848 0.167 0.2393E+07 11258.84 11254.66
* 20 139.144 0.169 0.2421E+07 11285.24 11275.67
* 21 139.106 0.137 0.1962E+07 11280.32 11274.66 '
* 22 139.200 0.002 0.2628E+05 11285.34 11285.05
* 23 139.559 0.054 0.7778E+06 11325.36 11303.10
* 24 139.028 0.717 0.1030E+08 11276.67 11265.27
* 25 138.941 0.343 0.4933E+07 11268.23 11260.67
* 26 139.262 0_004 0.6004E+05 11290.43 11289.43
* 27 138.898 0,082 0.1184E+07 11262.59 11259.20
* 28 138.875 0.017 0.2460E+06 11259.94 11258.30
* 29 138.811 _.130 0.1871E+07 11255.77 11251.81
* 30 138.754 0.392 0.5636E+07 11252.98 11245.11
* 31 138.666 0.518 0.7442E+07 11246.50 11237.37
* 32 138.615 0.307 0.4409E+07 11251.36 11224.22
* 33 138.605 0.085 0.1214E+07 11238.98 11235.41
* 34 138.569 0.093 0.1333E+07 11236.07 11232.39
* 35 138.526 0.128 0.1838E+07 11233.30 11228.05
* 36 138.463 0.152 0.2176E+07 11228.89 11221.80
* 37 137.933 0.423 0.6074E+07 11191.13 11174.23
* 38 138.412 0.086 0.1239E+07 11226.44 11215.94
* 39 138.397 0.024 0.3437E+06 11221.64 11218.38
* 40 138.272 1.347 0.1934E+08 11223.67 11196.20
* 41 137.722 0.267 0.3834E+07 11170.67 11160.31
* 42 137.211 0.761 0.I093E+08 11128.71 11119.32
* 43 132.762 4.804 0.6899E+08 10764.18 10762.09

(*) Peaks 1 to 43 are fitted to Lorentzian





g3

31p NMR data ofthe coalsamples,obtainedby processingthe FID's with a line

broadeningfactorof2.0Hz.
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NM_.I

Filename = TCS01
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise - 4335.22

Peak Analysi_

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

1 14261.09 175.905 100.000 0.1063E+09 10.29
2 11888.33 146.638 10.074 0.1071E+08 3.64
3 11419.00 140.849 0.088 0.9363E+05 34.92
4 11367.51 140.214 0.259 0.2751E+06 58.28
5 11241.38 138.658 0.048 0.5108E+05 3.40
6 11349.76 139.995 0.133 0.1418E+06 27.54
7 11422.87 140.897 0.272 0.2886E+06 9.24
8 11335.33 139.817 0.222 0.2357E+06 22.01
9 11327.55 139.721 0.081 0.8574E+05 8.49

10 11317.99 139.603 0.373 0.3965E+06 23.13
11 11303.29 139.422 0..598 0.6354E+06 24.59
12 11292.17 139.285 0.085 0.9078E+05 24.92
13 11274.83 139.071 0.019 0.2041E+05 8.19
14 11293.02 139.295 0.114 0.1214E+06 15.24
15 11284.81 139.194 0.334 0.3546E+06 24.26
16 11266.36 138.966 0.696 0.7401E+06 43.49
17 11233.91 138.566 0.062 0.6547E+05 6.42
18 11242.76 138.675 1.140 0.1211E+07 52.05
19 11254.80 138.824 0.151 0.1606E+06 22.96
20 11217.39 138.362 0.175 0.1865E+06 56.30
21 11198.04 138.124 0.082 0.8740E+05 29.66
22 11273.66 139.056 0.096 0.1017E+06 25.27
23 11176.32 137.856 0.092 0.9767E+05 32.31
24 11166.92 137.740 0.067 0.7126E+05 31.78
25 11247.72 138.736 0.307 0.3259E+06 17.13
26 10060.62 124.094 0.301 0.3204E+06 26.14
27 10774.69 132.902 13.424 0.1426E+08 3.41
28 10693.53 131.901 0.241 0.2558E+06 11.26
29 10682.84 131.769 0.256 0.2721E+06 5.12

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

1 175.905 100.000 0.5796E+I0 14266.05 14255.76
2 146.638 3.563 0.2065E+09 11890.05 11886.42 "
3 140.849 0.299 0.1733E+08 11436.37 11401.46
4 140.214 1.466 0._498E+08 11396.65 11338.37
5 138.658 0.016 0.9219E+06 11242.99 11239.59
6 139.995 0.357 0.2070E+08 11363.50 11335.96 "
7 140.897 0.244 0.1414E+08 11427.39 11418.15
8 139.817 0.475 0.2750E+08 11346.37 11324.36
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" 9 139.721 0.067 0.3861E_07 11331.76 11323.26
" !0 I_9.603 0._39 C.4_61E_0_ 11329.45 11306.32
" ii 139.422 1.429 0.B283E+08 11315.51 11290.92
* 12 139.285 0.207 0.I199E+08 11304.56 I1279.65
* 13 139.071 0.015 0.8867E+06 11278.87 11270.67
* 14 139.295 0.169 0.9809E+07 11300.61 11285.38
* 15 139.194 0.787 0.4561E+08 11296.83 11272.57

• * 16 138.966 2.945 0.1707E+09 11288.07 11244.58
* 17 138.566 0.038 0.2230E+07 11237.10 11230.67
* 18 138.675 5.768 0.3343E+09 11268.80 11216.75
* 19 138.824 0.337 0.1955E+08 11266.25 11243.29

. * 20 138.362 0.960 0.5565E+08 11245.44 11189.14
* 21 138.124 0.237 0.1374E+08 11212.87 11183.20
* 22 139.056 0.235 0.13_3_+08 11286.22 11260.95
* 23 137.856 0.289 0.1613E+08 11192.41 11160.10
* 24 137.740 0.207 0.1201E+08 11182.81 11151.03
* 25 138.736 0.511 0.2960E+08 11256.23 11239.10
* 26 124.094 0.766 0.4440E+08 10073.66 10047.52
* 27 132.902 4.446 0.2577E+09 10776.34 10772.94
* 28 131.901 0.264 0.!527E+08 10699.09 10687.83
* 29 131.769 0.128 0.7391E+07 10685.35 10680.23

(*) Peaks 1 to 29 are fitted to Lorentzian
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rCSl \

NMP,1

Filename - TCS2
Username m tmohan
Scale factor - 0.0000000E+00

Peak Analysis

Re i at ire Abs olute Linewidth
Peak (Hz)

# Hz PPM tnt cns ity Intensity

* 1 14260.66 175. 900 99. 420 0.4281E+08 11.01
* 2 11889.59 146.654 54.957 0.2366E+08 6.74
* 3 11290.91 139.269 0.735 0. 3166E+06 26.79
* 4 11387.23 140. 457 0.106 0. 4575E+05 9.88 _,
* 5 11438.65 141. 092 0.520 0 o2239E+06 259.93
* 6 11346.96 139. 961 0. 671 0.2890E+06 76.69
* 7 11324.70 139.686 1.186 0.5105E+06 52..23
* 8 11305.58 139. 450 1. 177 0.5067E+06 25.96
* 9 11288.59 139.241 0.888 0,3824E+06 76.86
* I0 11282.31 139. 163 0. 999 0.4302E+06 48.14
* 11 11270 43 139 017 0.514 0.2212E+06 I.... 19.62

O " 0 _ 'd .' _n" "*d

* 12 11245.39 138. 708 4. 571 0 1968E.07 45.81
* 13 11218.11 138. 371 0. 572 0.24,61E+0 6_I 168.04
* 14 11261.99 138.913 0.655 0.2821E+06 43.69
* 15 10774.64 132. 901 26. 924 0.I159E_08 5.23
* 16 10692.98 131. 894 0. 946 0.407_E+06 5.04
* 17 10682.44 131.764 0. 957 0. 4120E+06 4.76/"

//

//
/

////
/

/

Peak PPM Relative Absolute ........_ntegral Integral
# integral integral start (hz) end (h_)

* 1 175. 900 100. 000 0.1894E+10 14274.29 14246.75
2 146.654 33.823 0. 6406E+09 11898.05 11881.21

* 3 139.269 1.799 0.3407E+08 11324.62 11257.64
* 4 140.457 0.096 0. 1816E+07 11399.77 11375.07

5 141.092 12.344 0.2338E+09 11763.60 11113.77
* 6 139.961 4.702 0. 8905E+08 11442.99 11251.26
* 7 139. 686 5. 655 0. I071E+09 11390.19 11259.62
* B 139.450 2.790 0.5285E+08 11338.10 11273.19
* 9 139. 241 6. 233 0. 1181E+09 11384. B3 11192.69
* 10 139.163 4.392 0. 8319E+0B 11342.71 11222.36
* 11 139.01"/ 0.920 0. 1743E+08 11295.21 11246.17
* 12 13B.7_8 19.124 0. 3622E+09 11302.76 11188.24
* 13 138.371 8.771 0. 1661E+09 11428.29 11008.20
* 14 138.913 2.614 0. 4951E+0B 11316.70 11207.49 .
* 15 132.901 12.872 0.2438E+09 10781.24 10768.16
* 16 131. 894 0. 435 0. B245E+07 10699.52 10686.92
, 17 131.764 0.416 0.7873E+07 10688.50 10676.61 a

(*) Peaks 1 to 17 are fitted to Lorentzian
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NMK1

Filename = TCS3
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 5597.57

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14261.02 175.904 100.000 0.1066E.09 11.15
* 2 11889.02 146.647 11.448 0.1220E+08 5.23
* 3 11387.45 140.460 0.083 0.8859E+05 117.05
* 4 11343.03 139.912 0.150 0.1596E+06 63.66
* 5 11322.89 _39.664 0.118 0.1257E+06 40.07
* 6 11328.30 "_39.730 0_036 0.3872E+05 5.49
* 7 11320.62 _39.636 0.097 0.1031E+06 12.18
* 8 11310.91 ,_, .516 0.166 0.1768E+06 11.29
* 9 11303.39 1_9.423 0.192 0.2045E+06 9.50
* 10 11293.53 139.302 0.039 0.4173E+05 11.28
* 11 11297.14 139.346 0..091 0.9745E+05 8.92
* 12 11294.73 139.316 0.118 0.1258E+06 10.41
* 13 11290.16 139.260 0.147 0.1563E+06 8.90
* 14 11284.86 139.195 0.164 0.1750E+06 9.05
* 15 11279.43 139.128 0.155 0.1647E+06 11.37
* 16 11273.56 139.055 0.125 0.1334E+06 11.38
* 17 11299.63 139.377 0.032 0.3370E+05 2.98
* 18 11265.47 138.955 0.291 0.3102E+06 21.33
* 19 11980.75 147.778 0.001 1312. 254.14
* 20 11253.25 138.805 0.200 0.2126E+06 17.53
* 21 11242.25 138.669 0.496 0.5286E+06 30.47
* 22 11223.86 138.442 0.191 0.2040E+06 52.91
* 23 11215.00 138.333 0.166 0.1765E+06 224.07
* 24 10774.99 132.906 8.395 0.8948E+07 4.79
* 25 10692.98 131.894 0.270 0.2872E+06 8.36
* 26 10682.40 131.763 0.298 0.3175E+06 4.94

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 !75.904 100.000 0.5507E+I0 14288.71 14232.98
* 2 146.647 5.376 0.2960E+09 11901.85 11875.68
* 3 140.460 0.873 0.4806E+08 11680.07 11094.83
* 4 139.912 0.855 0.4709E+08 11502.17 11183.85
* 5 139.664 0.424 0.2335E+08 11423.04 11222.68 .

6 139.730 0.018 0.9852E+06 11341.92 11314.47
, 7 139.636 0.106 0.5820E+07 11350.95 11290.03
, 8 139.516 0.168 0.9249E+07 11338.93 11282.49
* 9 139.423 0.163 0.9003E+07 11327.04 11279.57 •
* 10 139.302 0.040 0.2181E+07 11321.72 11265.34
* 11 139.346 0.073 0.4030E+07 11319.39 11274.78
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, 12 139.316 0 ll0 0.6074E+07 11320.75 11268.68
• "_ 137.'_" " -'- C.6447E_CU 11_12.21 1126-.'3
• !4 39.1_5 .:, 0.U346E+0U 11307 57 I1262 3C
" 15 i39.128 0 158 0.8683E+07 11307.73 Ii250.88
" 16 139.055 O 128 0.7039E+07 11301.83 11244.93
• 17 139.377 0 008 0.4649E+06 11306.89 11292.01
• 18 138.955 0 557 0.3067E.08 11318.70 11212.06

• * 19 147.778 0 028 0.1545E+07 12615.97 11345.26
• 20 138.805 0.314 0.1727E+08 11297.05 11209.42
• 21 138.669 1.356 0.7465E+08 11318.44 11166.10
• 22 138.442 0.908 0.5002E+08 11356.16 11091.64
• 23 138.333 3.329 0.1833E+09 11775.18 10654.85

" * 24 132.906 3.607 0.1986E+09 10787.00 10763.05
• 25 131.894 0.202 0.1114E+08 10713.86 10672.04
• 26 131.763 0.132 0.7277E+07 10694.65 10669.93

(*_ Peaks 1 to 26 are fitted to Lorentzian



I00

NMRI

Filename - TCS4
Username m tmohan
Scale factor - 0.0000000E+00
Signal/Noise - 3775.67

0

Peak Analysis

Peak Rel_tive Absolute Linewidth
# Hz PPM Zntens it y Intensity (Hz)

1 14261 •06 175. 905 100.000 0. 9865E+08 11.15
2 11886.47 146.615 13.559 0.1338E+08 5.24
3 11326.80 139. 712 0.112 0. 1108E+06 13.41
4 I123_.79 138. 577 0. 075 0. 7371E+05 17.89
5 11353.51 140. 041 0.242 0.2391E+06 24.46
6 11333,05 139.789 0.294 0.2904E+06 25.29
7 11321.82 139. 651 0. 138 0. 1358E+06 6.53
8 11317,90 139. 602 0.2 54 0. 1515E+06 5. Ii
9 1131,4.27 139.557 0.246 0.2431E+06 5.28

10 11311.30 139.521 0.144 0.1424E+06 2.90
11 11309.45 139. 498 0.143 0. 1407E+06 2.67
12 11307.33 139. 472 0.161 0. 1590E+06 ,_.90
13 11304.66 139. 439 0.302 0.2982E+06 6.01
14 11301.22 139.396 0.185 0.1820E+06 4.84
15 11297.87 139.355 0.280 0.2764E+06 6.77
16 11292.80 139.293 0.367 0. 3622E+06 7.32
17 11290.35 139.262 0. 072 0.7134E+05 1.90
18 11288.72 139.242 0.141 0. 1387E+06 2.65
19 11285.98 139.208 0.302 0.2980E+06 5.20
20 11281.88 139.158 0.323 0. 3190E+06 5.75
21 11278.33 139.114 0.:25 0.2219E+06 4.36
22 11275.51 139. 079 0.256 0.2526E+06 4.25
20_ 11272.63 139.044 0.271 0.2671E+06 4.02
24 11270.62 139. 019 0. 138 0. I_64E+06 2.46
25 11269.06 139. 000 0. 161 0. 1589E+06 2.48
26 11267.29 138.978 0.144 0. 1417E+06 2.52
27 11264.58 138. 944 0.297 0. 2926E+06 6.28
28 11259.26 138.879 0.310 0. 3057E+06 7.90
29 11253.43 138.807 0.248 0.2445E+06 7.62
30 11248.47 138 .%46 -0. 092 0. 9074E+05 5.12
31 10900,86 134. 458 0. 870 0. 8583E+06 16.45
32 11243.62 138. 686 0.463 0. 4563E+06 18.81
33 11233.44 138. 560 0. 090 0. 8916E+05 26.53
34 11223.31 138.435 0.239 0.2362E+06 26.59
35 10774.00 132. 893 7. 085 0. 6990E+07 4.84
36 10692.64 131.890 0.407 0.4013E+06 5.14
37 10682.50 131. 765 0. 402 0. 3969E+06 3.52

_eak PPM Relative Absolute Integral Integral "
integral integral start (hz) end (hz)
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" I 175.905 I00.000 0.5832E_I0 14266.46 14255._I
" 2 !46.615 6.3u[ C'.3718E_09 i!8_9.07 11883.82
" 3 139.712 0.135 0.7876E+07 11333.46 11320.05
" 4 138.577 0.120 0.6989E+07 11243.70 11225.82
* 5 140.041 0.532 0.3101E+08 11365.65 11341.19
* 6 139.789 0.668 0.3894E+08 11345.63 11320.33
* 7 139.651 0.081 0.4701E+07 11324.99 11318.46

° * 8 139.602 0.070 0.4101E+07 11320.42 11315.32
* 9 139.557 0.117 0.6804E+07 11316.80 11311.53
* I0 139.521 0.037 0.2187E+07 11312.65 11309.75
_ II 139.498 0.034 0.1989E+07 11310.76 11308.09

. _ 12 139.472 0.042 0.2441E+07 11308.80 11305.90
* 13 139.439 0.163 0.9496E+07 11307.69 11301.68
* 14 139.396 0.080 0.4671E+07 11303.55 11298.71
* 15 139.355 0.170 0.9915E+07 11301.25 11294.49
* 16 139.293 0.241 0.1406E+08 11296.49 11289.17
* 17 139.262 0.012 0.7203E+06 11291.27 11289.36
* 18 139.242 0.033 0.1948E+07 11290.01 11287.36
* 19 139.208 0.141 0.8214E+07 11288.62 11283.42
* 20 139.158 0.167 0.9727E+07 11284.75 11278.99
* 21 139.114 0.088 0.5132E+07 11280.50 11276.13

22 139.079 0.098 0.5692E+07 11277.63 11273.38
* 23 139._}44 0.098 0.5690E+07 11274.55 11270.53
* 24 139.019 0."'30 0.1776E+07 11271.84 11269.38
* 25 139.000 0.036 0.2089E+07 11270.22 11267.74
* 26 138.978 0.032 0.1891E+07 11268.46 11265.95
* 27 138.944 0.167 0.9741E+07 11267.68 11261.40
* 28 138.879 0.219 0.1279E+08 11263.15 11255.26
* 29 138.807 0.169 0.9882E+07 11257.24 11249.61
* _0 138.746 0.042 0.2461E+07 11250.95 11245.83

31 134.458 1.283 0.7484E+08 10909.07 10892.62
' 32 138.686 0.780 0.4550E+08 11253.05 11234.25
' 33 138.560 0.215 0.1254E+08 11246.69 11220.16
' 34 138.435 0.571 0.3329E+08 11236.65 11210.06
' 35 132.893 3.076 0.1794E+09 10776.45 10771.61
' 36 131.890 0.187 0.1093E+08 10695.12 10689.99

37 131.765 0.127 0.7415E+07 10684.24 10680.72

*) Peaks 1 to 37 are fitted to Lorentzian
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NM_I

Filename = TCS5
Username m tmohan
Scale factor- 0.0000000E+00

Signal/Noise " 3884.83

Peak Analysis
,m

Peak. Relative Absolute Linewidth
Hz PPM Intens ity tnt ens ity (Hz)

* 1 14261.09 175.905 100.000 0. 8435E+08 11.20
* 2 11885.05 146.598 15.613 0. 1317E+08 4.53
* 3 11327.05 139.715 0.334 0.2821E+06 42.72
* 4 11302.56 139.413 0.308 0.2595E+06 41.00
* 5 11289.48 139.252 0.272 0.2298E+06 34.13
* 6 11284.45 139.190 0.038 0. 3236E+05 10.73
* 7 11275.93 139. 084 0. 116 0. 9783E+05 I0.93
* 8 11270.06 139.012 0.044 0.3735E+05 6.50
* 9 11264.96 138.949 0.061 0.5174E+05 5.99
* 10 11261.36 138.905 0.210 0. 1772E+06 43.24
* ii 11246.99 138.727 0.°567 0. 4782E+06 42.12
* 12 11233.02 138. 555 0.254 0.2140E.06 23.70
* 13 10772.97 132. 881 10.286 0. 8677E+07 4.13
* 14 10692.00 131.882 0.824 0. 6948E+06 5.44
* 15 10681.83 131.756 0.792 0. 6677E+06 4.50

Peak PPM Relative Absolute Integral Integral

# integral integral start(hz) end(hz)

* 1 175.905 100.000 0.2504E+10 14266.42 14255.22
* 2 146.598 6.313 0.1581E+09 11887.16 11882.63

3 139.715 1.276 0.3195E+08 11348.34 11305.62
* 4 139.413 1.126 0.2820E+08 11322.89 11281.89
* 5 139.252 0.830 0.2079E+08 11306.42 11272.29
* 6 139.190 0.037 0.9209E+06 11289.68 11278.95
* 7 139.084 0.113 0.2834E+07 11281.19 11270.26
* 8 139.012 0.026 0.6432E+06 11273.34 11266.85
* 9 13B.949 0.033 0.8218E+06 11267.76 11261.77
* 10 138.905 0.811 0.2031E+08 11282.83 11239.58
* 11 138.727 2.132 0.5339E+08 11268.04 11225.92
* 12 138.555 0.537 0.1344E+08 11244.91 11221.21
* 13 132.881 3.795 0.9503E+08 10774.99 10770.86
* 14 131.882 0.400 0.1002E+08 10694.76 10689.32
* 15 131.756 0.318 0.7965E+07 10683.92 10679.42

(*) Peaks 1 to 15 are fitted to Lcrentzian
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NMR1

Filename - TCS6
Username i tmohan
Scale factor - 0.0000000E+00

Signal/Noise " 1401.93

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz }

* 1 14261.06 175.905 100.000 0.5979E+08 11 68
* 2 11885.70 146.606 42.843 0.2562E+08 7.10
* 3 11375.84 140.317 0.148 0.8860E+05 15.04
* 4 11464.23 141.407 0.369 0.2208E+06 84.30
* 5 11392.98 140.528 0.111 0.6630E+05 3.87
* 6 11352.08 140.024 0.061 0.3657E+05 2.80
* 7 10313.91 127.218 0.016 9646. 7.21
* 8 11333.65 139.796 0.264 0.1576E+06 333.25
* 9 11323.33 139.669 2.370 0.1417E+07 86.97
* I0 11298.78 139.366 0.490 0.2929E+06 16.38
* 11 11304.25 139.434 1..416 0.8466E+06 38.12
* 12 11288.73 139.242 0.653 0.3905E+06 16.93
* 13 11278.82 139.120 1.018 0.6088E+06 22.67
* 14 11266.25 138.965 1.064 0.6362E+06 26.16
* 15 11247.47 138.733 3.035 0.1815E+07 66.39
* 16 11245.36 138.707 2.564 0.1533E+07 37.41
* 17 11167.58 137.748 0.280 0.1676E+06 128.81
* 18 10773.19 132.883 24.648 0.1474E+08 6.14
* 19 10692.56 131.889 0.599 0.3582E+06 5.89
* 20 10682.61 131.766 0.512 0.3058E+06 4.66

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.905 100.000 0.1852E+10 14266.61 14254.93
* 2 146.606 26.052 0.4824E+09 11889.28 11882.18
* 3 140.317 0.191 0.3533E+07 11383.34 11368.30
* 4 141.407 2.665 0.4934E+08 11506.26 11421.96
* 5 140.528 0.037 0.6798E+06 11394.94 11391.07
* 6 140.024 0.015 0.2714E+06 11353.52 11350.72
* 7 127.218 0.010 0.1845E+06 10317.53 10310.32
* 8 139.796 7.521 0.1393E+09 11500.08 11166.82
* 9 139.669 17.642 0.3267E+09 11366.86 11279.89
* 10 139.366 0.687 0.1272E+0B 11306.97 11290.59
* 11 139.434 4.620 0.8555E+08 11323.18 11285.06
* 12 139.242 0.946 0.1752E+08 11297.17 11280.25

13 139.120 1.976 0.3658E+08 11289.97 11267.30
* 14 138.965 2.382 0.441_E+08 11279.27 11253.11
* 15 138.733 17.251 0.319 '_+09 11280.72 11214.33 .
* 16 138.707 8.212 0.152_._+09 11263.86 11226.45
* 17 137.748 3.091 0.5723E+08 11231.94 11103.12
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" 18 132.883 12.958 0.2399E+09 10776.24 10770.10
• "-9 i._i._9 0.302 0.5596E+07 10695.53 10689.6-_
" 2[, 131.766 0.204 0.3779E+07 10684.84 10680.18

(*) Peaks 1 to 20 are fitted to Lorentzian



106

NM_I

Filename = TCS7
Username i tmohan
Scale factor- 0.0000000E+00

signal/Nois_ - 4875.42

Peak Analysis

Relative Absolute Linewidth
Peak Intensity (Hz)

# Hz PPM Intensity

* 1 14262.15 175.918 100.000 0.8514E+08 14.41
* 2 11887.28 146.625 9.743 0.8295E+07 6.40
* 3 11331.21 139.766 0.311 0.2648E+06 42.80
* 4 11360.10 140.123 0.118 _.1003E+06 27.23
* 5 11318.91 139.615 0.159 0.1353E+06 17.72
* 6 11310.13 139.506 0.285 0.2423E+06 12.74
* 7 11304.02 139.431 0.198 0.1685E+06 6.81
* 8 11299.79 139.379 0.181 0.1543E+06 7.99
* 9 11293.98 139 307 0.370 0.3146E+06 11.59
* 10 11290.01 139.2_8 0.088 0.7511E+05 4.81
* 11 11286.37 139.213 0..244 0.2081E+06 6.89
* 12 11281.99 139.159 0,186 0.1587E+06 6.86
* 13 11278.11 139.111 0.184 0.1569E+06 8.05
* 14 11272.98 139.048 0.259 0.2202E+06 10.39
* 15 11268.81 138.997 0.093 0.7877E+05 9.45
* 16 11264.25 138.940 0.151 0.1284E+06 9.94
* 17 11123.71 137.207 0.673 0.5732E+06 27.48
* 18 11258.11 138.865 0.275 0.2340E+06 23.47
* 19 11248.59 138.747 0.104 0.8869E+05 14.62

20 11241.48 138.659 0.831 0.7074E+06 42.78
* 21 10773.92 132.892 5.635 0.4798E+07 5.78
* 22 10691.65 131.878 0.177 0.1506E+06 5.17
* 23 10681.67 131.754 0.162 0.1377E+06 3.05

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz} end(hz)

* 1 175.918 100.000 0.5689E+10 14297.85 14225.77
* 2 146.625 4.325 0.2460E+09 11903.06 11871.07
* 3 139.766 0.923 0.5253E+08 11438.23 11224.23
* 4 140.123 0.223 0.1266E+08 11428.05 11291.89
* 5 139.615 0.195 0.1111E+08 11363.08 11274.49

6 139.506 0.252 0.1431E+08 11342.06 11278.33
, 7 139.431 0.094 _.5319E+07 11321.00 11286.95
* 8 139.379 0.100 0.5713E+07 11319.80 11279.85
* 9 139.307 0.297 0.1691E+08 11322.88 11264.92
* 10 139.258 0.029 0.1673E+07 11302.06 11278.03

11 139.213 0.117 0.6650E+07 11303.43 11268.96
* 12 139.159 0.089 0.5049E+07 11299.21 11264.89
* 13 139.111 0.103 0.5855E+07 11298.03 11257.77 '
* 14 139.048 0.187 0.I061E+08 11298.84 11246.88

\-
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• 15 138.997 0.061 0.3451E+07 I129_.35 11245.08
• _6 !3_.940 0.104 C.5918E_0_ 11289.13 11239.42
• 17 137.207 1.253 6.730iE_0_ Ii192.23 Ii054._2
• 18 138.865 0.448 0.2547E+08 1131'5.74 II199.36
• 19 138.747 0.106 0.6011E+07 11285.12 11212.01
• 20 138.659 2.466 0.1403E+09 11348.42 11134.50
• 21 132.892 2.261 0.1286E+09 10788.37 10759.46

" * 22 131.878 0.063 0.3612E+07 10704.48 10678.62
• 23 131.754 0.034 0.1944E+07 10689.38 10674.16

(*) Peaks 1 to 23 are fittei to Lorentzian
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NM_I

Filename = TCS8
Username = tmohan
Scale factor - _.0000000E+00

Signal/Noise - 3532.10

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14262.63 175.924 100.000 0.7270E+08 15.87
* 2 11889.84 146.657 16,495 0.1199E+08 6.39
* 3 11351.80 140.020 0.214 0.1559E+06 55.54
* 4 11336.63 139.833 0.063 0.4552E+05 21.88
* 5 11324.51 139.684 0.262 0.1908E+06 29.06
* 6 11311.48 139.523 0.369 0.2684E+06 21.85
* 7 11303.83 139.429 0.197 0.1433E+06 9.61
* 8 11297.70 139.353 0.281 0.2041E+06 10.43
* 9 11289.68 139.254 0.372 0.2707E+06 12.75
* 10 11283.63 139.179 0.131 0.9493E+05 6.63
* 11 11280.72 139.144 0..098 0.7091E+05 7.35
* 12 11273.16 139.050 0.253 0.183_E+06 11.09
* 13 11264.54 138.944 0.155 0.I126E+06 12.34
* 14 11278.62 139.118 0.080 0.5842E+05 8.24
* 15 I_248.32 138.744 1.053 0.7656E+06 48.24
* 16 10775.60 132. 913 7. 820 0.5685E+07 5.78
* 17 10693.24 131.897 0.267 0. 1939E+06 7.10
* 18 10683.10 131.772 0.286 0.2079E+06 4.17

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.924 100.000 0.3058E+10 14270.26 14254.39
* 2 146.657 6.639 0.2030E+09 11892.85 11886.47
* 3 140.020 0.751 0.2295E+08 11379.37 11323.83
* 4 139.833 0.086 0,2641E+07 11347.43 11325.55
* 5 139.684 0.481 0.1470E+08 11338.87 11309.81
* 6 139.523 0.508 0.1554E+08 11322.23 11300.38
* 7 139,429 0.119 0.3651E+07 11308.71 11299.09
* 8 139.353 0.185 0.5641E+07 11302.89 11292,46
* 9 139.254 0.299 0.9147E+07 11296.05 11283.30
* 10 139.179 0.055 0.1669E+07 11286.77 11280.14
* 11 139.144 0.045 0.1381E+07 11284.46 11277.12
* 12 139.050 0.1"77 0.5408E+07 11278.63 11267.54
* 13 138.944 0.120 0.3681E+07 11270.66 11258.32 ,
* 14 139.118 0.042 0.1276E+07 11282.54 11274,30
* 15 138.744 3.202 0.9790E+08 11272.32 11224.08
* 16 132.913 2.848 0. 8707E+08 10778.51 10772.73
* 17 131.897 0.119 0. 3650E+07 10696.80 10689.70 ,
* 18 131.772 0.0";5 0.2297E+07 10685.26 10681.09
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_*) Peaks 1 to 18 are fitted to Lorentzian
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NM_I

Filenam_ = TCS9
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 3790.36

Peak Analysis

P eak Re Iat ive Ab solute Linewidth

# Hz PPM Inr ens ity tnt ens ity (Hz)

* 1 14262.63 175. 924 100. 000 0. 6476E+08 15.00
2 11887.21 146.624 12.956 0.8390E+07 6.28

* 3 11329.47 139.745 0.236 0.1530E+06 41.98
* 4 11314.25 139.557 0.117 0.7546E+05 17.93
* 5 11301.21 139.396 0.067 0.4329E+05 16.36
* 6 11310.66 139.513 0.026 0.1667E+05 3.75
* 7 11304.74 139.440 0.145 0.9400E+05 11.89

* 8 11298.20 139.359 0.119 0.7688E+05 8.26
* 9 11292.42 139.288 0.192 0.1242E+06 _.69
* 10 11287.35 139.225 0.113 0.7312E+05 7.36
* 11 11283.00 139. 172 0..192 0. 124 6E+06 8.33
* 12 11276.73 139.094 0.232 0. 1503E+06 10.50
* 13 11273.33 139. 052 0. 062 0. 3987E+05 5.03
* 14 11270.21 139.014 0.104 0.6702E+05 4.83
* 15 11267.20 138.977 0.174 0.I129E+06 8.89
* 16 11262.66 138.921 0.172 0.I117E+06 6.43
* 17 11256.47 138.844 0.300 0.1942E+06 9.67
* 18 11249.24 138.755 0.209 0.1351E+06 8.50
* 19 11242.39 138.671 0.323 0.2091E+06 15.33
* 20 11232.92 138.554 0.092 0.5975E+05 13.70
* 21 11230.83 138.528 0.011 7323. 8.91
* 22 11220.82 138.405 0.223 0.1445E+06 41.77
* 23 10773.54 132.888 5.828 0.3774E+07 5.66
* 24 10691.54 131.876 0.201 0.1301E+06 7.32
* 25 10681.12 131.748 0.191 0.1239E+06 3.52

Peak PPM _lative .-- Absolute Integral Integral
# integral integral start(hz) end(hz)

1 175.924 100.000 0.4502E+10 14299.82 142_4.83
* 2 146.624 5.426 0.2442E+09 11902.69 11871.29

3 139.745 0.662 0.2978E+08 11434.34 11224.42
* 4 139.557 0.139 0.6272E+07 11359.10 11269.44

5 139.396 0.073 0.3284E+07 11342.14 11260.32
* 6 139.513 0.006 0.2901E+06 11320.10 11301.33
* 7 139.440 0.115 0.5181E+07 11334.51 11275.07
* 8 139.359 0.065 0.2943E+07 11318.92 11277.62
* 9 139.288 0.124 0.5577E+07 11316.56 11268.13
* 10 139.225 0.055 0.2495E+07 11305.71 11268.91 .
* 11 139.172 0.107 0.4814E+07 11303.70 11262.03
* 12 139.094 0.162 0.7314E+07 11302.89 11250.40



iii

- 13 139.052 0.021 0.9295E+06 11285,96 11260.81
- 14 "__9.014 0.033 0.!500E'_0_ 11282.19 11258.06
, 15 15£.97_ 0.103 0. 465iE*0" i12_9.39 11244.92
* 16 138.921 0.074 0.3330E+07 11278.80 11246.64
* 17 138. 844 0. 193 0,87 04E'_07 i1280 •67 11232.32
* 18 138.755 0.118 0. 5323E+07 11270.34 11227.83
* 19 138.671 0.330 0.1486E+08 11280.59 11203.96

, * 20 138.554 0.084 0.37 93E+07 11267.03 11198.55
* 21 138. 528 0. 007 0. 3026E+06 i1253.00 11208.43
* 22 138.405 0.621 002798E+08 11325.06 11116.23
* 23 132.888 2.200 0. 9904E+08 10787.70 10759.39

- * 24 131.876 0.098 0.4411E+07 10709.76 10673.18
* 25 131. 748 0. 045 0. 2022E+07 10689.91 10672.30

(*) Peaks 1 to 25 are fitted to Lorentzian
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NM_I

Filename = TCSI2
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 3446.40

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

* 1 14262.42 175.922 100.000 0.7341E+08 14.22
* 2 11885.10 146.598 12.932 0.9493E+07 6.35
* 3 11346°22 139.951 0.080 0.5880E+05 40.35
* 4 11313.95 139.541 0.388 0.2848E+06 92.55
* 5 11297.83 139.355 0.610 0.4476E+06 63.52
* 6 11269.40 139.004 0.329 0.2415E+06 26.60
* 7 11287.40 139.226 0.366 0.2687E+06 67.82
* 8 11180.75 137.910 0.197 0.1446E+06 75.25
* 9 11245.95 138.715 1.788 0.1312E+07 46.22
* i0 11652.82 143.733 1.080 0.7931E+06 128.11
* 11 11211.28 138.287 0..134 0.9850E+05 57.22
* 12 11309.90 139. 503 0. 020 0. 1451E+05 91.55
* 13 10773.08 132. 882 10. 407 0. 7640E+07 5.58
* 14 10691.46 131. 875 0. 432 0. 3169E+06 26.89
* 15 10681.75 131.756 0.248 0.1819E+06 2.80

Peak PPM Relative Absolute Integral Integral
# integral integral start (hz) end (hz)

* 1 175. 922 100. 000 0. 4839E+10 14297.72 14226.61
* 2 146.598 5.774 0.2794E+09 11900.93 11869.18
* 3 139. 951 0.227 0. 1100E+08 11446.99 11245.23
* 4 139.541 2.525 0. 1222E+09 11544.29 11081.56
* 5 139. 355 2. 723 0. 1318E+09 11456.62 11139.01
* 6 139. 004 0. 615 0. 2978E+08 11335.86 11202.88
* 7 139.226 1.745 0. 8446E+08 11457.00 11117.89
* 8 137. 910 1. 042 0. 5044E+08 11368.92 10992.65
* 9 138. 715 5. 810 0. 2811E+09 11361.51 11130.42
* 10 143. 733 9. 733 0. 4710E+09 11973.04 11332.49
* 11 138.287 0.540 0. 2612E+08 11354.35 11068.25
" 12 139. 503 0. 127 0. 6159E+07 11538.84 11081.09
* 13 132. 882 4. 086 0. 1977E+09 10787.05 10759.13

14 131. 875 0. 816 0. 3951E+08 10758.55 10624.08
15 131.756 0.049 0.2360E+07 10688.83 10674.84

(*) Peaks 1 to 15 are fitted to Lorentzian
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NM_I

Filen_.e " TCSI3
- Username _ tmohan

Scmle factor - 0.0000000E+00

Signal/Noise " 5483.18

Peak Analysis
l,m

P eak Re iat ire Ab solute Linewidth
# Hz PPM Int ens ity Znt ens ity (Hz)

* 1 14261.05 175. 905 100. 000 0. 1203E+09 I0.65
* 2 11890.07 146. 660 10. 035 0. 1207E+08 3.82
* 3 11342.13 139. 901 0. 046 0. 5484E+05 15.49
* 4 11291.67 139.279 0.036 0. 4341E+05 43.43
* 5 11329.96 13_.751 0.108 0. 1301E+06 18.76
* 6 11319.99 139.628 0.124 0. 1491E+06 16.00
* 7 11307.66 139. 476 0.255 0. 3073E+06 20.00
* 8 11302.33 i._9.410 0.031 0. 3737E+05 2.13
* 9 11298.73 159. 366 0.077 0. 9281E+05 7.49
* 10 11294.18 139. 310 0. 119 0. 1430E+06 14.72
* II 11354.34 140.052 0..146 0. 1753E+06 55.91
* 12 11287..19 139.223 0.138 0. 1656E+06 16.22
* 13 11277.29 139. 101 0.163 0. 1959E+06 19.50
* 14 11292.40 139.288 0.014 0. 1734E+05 3.45
* 15 11268.70 138. 995 0.096 0.1150E+06 24.07
* 16 11266.36 138.966 0.033 0.3917E+05 10.32
* 17 11251.58 138.784 0.295 0.3553E+06 39.18
* 18 11236.17 138.594 0.010 0. 1162E+05 2.31
* 19 11244.19 138.693 0.392 0. 4720E+06 55.70
* 20 11194.36 138. 078 0.036 0.4374E+05 55.96
* 21 10775.67 132.914 6.551 0.7881E+07 3.61

Peak PPM Relative Absolute Integral Zntegral
# integral integral start (hz) end (hz)

* 1 175. 905 100. 000 0.5941E+10 14287.32 14234.06
* 2 146. 660 3. 594 0.2135E+09 11899.63 11880.56
* 3 139. 901 0. 066 0. 3938E+07 11380.69 11303.24
* 4 139. 279 0.147 0. 8738E+07 11400.16 11183.02
* 5 139.751 0.190 0. 1131E+08 11376.71 11282.92
* 6 139. 628 0.186 0. 1106E+08 11360.03 11280.04
* 7 139.476 0.480 0.2849E+08 11357.60 11257.59
* 8 139.410 0.006 0.3688E+06 11307.58 11296.94

. * 9 139. 366 0. 054 0. 3221E+07 11317.43 11279.98
* 10 139. 310 0. 164 0. 9758E+07 11330.78 11257.15
* 11 140.052 0.765 0. 4543E+08 11494.19 11214.63
* 12 139.223 0.209 0. 1245E+08 11327.69 11246.61

• * 13 i3_. I01 0.298 0. 1770E+08 11326.12 11228.63
* 14 139.288 0.005 0.2776E+06 11300.82 11283.55
* 15 138. 995 0.216 0. 1283E+08 11328.65 11208.31
* 16 138.966 0.032 0.1875E+07 11292.22 11240.60



I14

17 138.784 1.086 0. 6454E+08 11349.56 11153.64
i_ I___.594 0.002 C.1245E_06 11241.97 11230.41
19 136. 693 2.051 C. 121_E .['_ " 13_5._3 Iii04.94

20 138.078 0.191 0. I135E+08 11334.32 11054.51

21 132.914 2.222 0. 1320E+09 10784.79 10766.72

(*) Peaks 1 to 21 are fitted to Lorentzian



115

NM_I

Filename " TCS1.001
" Username = tmohan

Scale factor - 0.0000000E+00

Signal/Noise " 4088.89

Peak Analysis

Relative Absolute Linewidth
Peak Xntensity (Hz)

# Hz PPM Intensity

* 1 14260.99 175.904 100.000 0.1766E+09 10.17
* 2 11887.83 146.632 16.447 0.2905E+08 3.20
* 3 11351.96 140.022 0.073 0.1282E+06 35.77
* 4 11326.58 139.709 0.280 0.4944E+06 38.21
* 5 11302.94 139.418 0.506 0.8944E+06 31.55
* 6 11276.85 139.096 0.141 0.2493E+06 28.28
, 7 11289.99 139.258 0.133 0.2348E+06 20.42
* 8 11285.78 139.206 0.089 0.1568E+06 18.95
* 9 11272.89 139.047 0.248 0.4379E+06 29.29
* i0 11256.03 138.839 0.264 0.4670E.06 32.90
* 11 11259.41 138.881 0..201 0.3554E+06 30.96
* 12 11132.06 137.310 0.338 0.5963E+06 1.79
* 13 11723.90 144.610 0.014 0.2411E+05 1.36
* 14 11241.09 138.655 0.783 0.1382E+07 36.95
* 15 11133.85 137.332 0.456 0.8048E+06 3.33
* 16 10774.50 132.899 14.177 0.2504E+08 2.97
* 17 10692.56 131. 889 1.072 0.1893E+07 2.99
* 18 10682.35 131.763 1.060 0. 1873E+07 2.99

Peak PPM Relative Absolute Zntegral Integral
# integral integral start(hz) end(hz)

* 1 175.904 100.000 0.8326E+I0 14286.26 14235.42
* 2 146.632 5.175 0.4309E+09 11895.87 11879.88
* 3 140.022 0.255 0.2125E+08 11441.31 11262.47
, 4 139.709 1.052 0.8757E+08 11421.93 11230.89
* 5 139.418 1.571 0.1308E+09 11381.88 11224.13
, 6 139.096 0.393 0.3269E+08 11347.34 11205.93
, 7 139.258 0.267 0.2222E+08 11341.01 11238.93
* 8 139.206 0.165 0.1377E+08 11333.18 11238.46
* 9 139.047 0.714 0.5945E+08 11346.00 11199.56
* 10 138.839 0.855 0.7123E+08 11338.15 11173.64
* 11 138.881 0.613 0.5101E+08 11336.86 11182.04
* 12 137.310 0.059 0.4952E+07 11136.52 11127.57

" * 13 144.610 0.002 0.1518E+06 11727.13 11720.33
, 14 138.655 2.844 0.2368E+09 11333.45 11148.71

15 137.332 0.149 0.1241E+08 11142.14 11125.51
* 16 132.899 4.146 0.3452E+09 10781.86 10766.99

" * 17 _31.889 0.316 0.2627E+08 10700.13 10685.17
* 18 131.763 U._Iz 0.2595E+08 10689.75 10674.81
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(,) Peaks 1 to 18 are fitted to Lorentzian
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TCSI5

NM_I

Filename - TCSI5
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise " 4756.95

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

1 14260.94 175.903 100.000 0.1092E+09 10.16
2 11885.21 146.600 17.233 0.1881E+08 4.00
3 11332.49 139.782 0.199 0.2174E+06 80.35
4 11293.47 139.301 0.575 0.6278E+06 62.18
5 11424.37 140.915 0.030 0.3261E+05 65.91
6 11265.96 138.962 0.020 0.2151E+05 8.29
7 11244.48 138.696 0.056 0.6061E+05 91.25
8 11250.42 138.770 0.126 0.1376E+06 79.48
9 11274.52 139. 067 0.051 0.5608E+05 14.38

i0 11264.90 138.948 0..047 0.5160E+05 4.29
11 11457.19 141.320 0.016 0.1709E+05 348.54
12 I12_5.21 138.706 0.590 0.6446E+06 38.78
13 11143.33 137.449 0.089 0.9681E+05 19.98
14 11177.70 137.873 0.049 0.5345E+05 29.18
15 11228.28 138.497 0.198 0.2165E+06 120.41
16 11133.58 137.329 0.649 0.7084E+06 5.07
17 10773.44 132.886 13.033 0.1423E+08 3.80
18 10692.71 131.891 0.268 0.2923E+06 9.62
19 10682.21 131.761 0.272 0.2971E+06 5.53

Peak PPM Relative Abmolute Integral Integral
# integral integral start (hz) end (hz)

1 175.903 100.000 0.5141E+I0 14286.00 14235.20
2 146. 600 6. 784 0. 3488E+09 11894.97 11874.97
3 139. 782 I. 575 0. 8098E+08 11533.27 11131.51
4 139. 301 3. 520 0. 1810E+09 11448.74 11137.82
5 140.915 0.194 0. 9962E+07 11589.02 11259.46
6 13B. 962 0. 016 0. B269E+06 11286.75 11245.29
7 138.696 0.499 0.2564E+08 11472.52 11016.27
8 138.770 0.986 0.5069E+08 11449.01 11051.63
9 139. 067 0. 073 0. 3737E+07 11310.26 11238.38

I0 138. 948 0. 020 0. 1026E+07 11275.56 11254.12
II 141.320 0.537 0. 2761E+08 12328.47 10585.79
12 13B .706 2.254 0. I159E+09 11342.24 11148.33
13 137. 449 0. 174 0. 8964E+07 11193.30 11093.42
14 137.873 0.141 0.7229E+07 11250.67 11104.79
15 138. 497 2 .350 0. 1208E+09 11529 .11 10927 .09
16 137 329 0 324 0.1664E+08 11146.25 11120.92• " .79 10763.80

_ . - •17 _2 886 4 873 0 2505E+09 10782
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18 131.891 0.253 0.1303E+08 10716.75 10668.67
i_ 131.'7'61 [_.I4P 0 .'7:.!3E_07 10695.86 10668.22
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31p NMR spectraldataofthecoalsamplesobtainedby processingtheFID'sby the

Matched FilterApodizationParameterTechnique.
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NM_I

Filename = TCSO1

Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 5713.11

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

* 1 14261.31 175.908 100.000 0.6932E+08 16.61
* 2 11888.37 146.639 6.214 0.4308E+07 10.52
* 3 11268.37 138.991 2.866 0.1987E+07 115.62
* 4 10774.80 132.903 8.080 0.5601E+07 9.59

Peak PPM Relative Absolute Integral Integral
# integral integral start (hz) end (hz)

* 1 175. 908 I00. 000 0.2669E+10 14302.48 14219.42
* 2 146.639 3.936 0. I051E+09 11914.59 11861.97
* 3 138.991 19.948 0.5324E+09 11557.50 10979.39
* 4 132. 903 4. 664 0. 1245E+09 10798.80 10750.86

(*) Peaks 1 to 4 are fitted to Lorentzian
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NM_I

Filename = TCS2

# Username - tmohan
Scale factor = 0.0000000E+00

Signal/Noise - 1125.58

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity _ntensity (Hz)

* 1 14252.39 175.798 100.000 0.3092E+08 15.42
* 2 11880.97 146.547 45.537 0.1408E+08 11.99
* 3 11259.77 138.885 8.915 0.2757E_07 118.54
* 4 10765.97 132.794 20.718 0. 6406E+07 9.71
* 5 10682.47 131.764 0.855 0.2645E+06 24.24
* 6 10673.23 131. 650 0. 485 0. 1499E+06 5.64

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.798 I00.000 0.II05E+10 14290.17 14213.07
* 2 146.547 35.406 0.3912E+09 11910.70 11850.76
* 3 138.885 68.543 0.7573E+09 11556.05 10963.37
* 4 132.794 13.045 0.1441E+09 10790.37 10741.83
* 5 131.764 1.345 0.1486E+08 10743.15 10621.94
* 6 131.650 0.177 0.1960E+07 10687.16 10658.96

(*) Peaks 1 to 6 are fitted to Lorentzian
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NM_I

Filename = TCS3
Username - tmohan #
Scale factor = 0.0000000E+00

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14261.27 175.908 100.000 0.7099E+08 17.44
* 2 11889.10 146.648 8.252 0.5857E+07 12.15
* 3 11270.58 139.018 1.285 0.9122E+06 136.13
* 4 10775.13 132.907 5.981 0.4245E+07 10.37 _
* 5 10692.38 131.887 0.234 0.1659E+06 15.28
* 6 10682.45 131.764 0.163 0.1160E+06 5.52

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.908 100.000 0.2869E+10 14304.18 14216.99
* 2 146.648 5.749 0.1649E+09 11919.47 11858.73
* 3 139.018 10.032 0.2878E+09 11610.79 10930.12
* 4 132.907 3.555 0.I020E+09 10800.98 10749.15
* 5 131.887 0.205 0.5878E+07 10730.31 10653.89
* 6 131.764 0.052 0.1483E+07 10696.41 10668.83

(*) Peaks 1 to 6 are fitted to Lorentzian
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NM_I

Filename = TCS4

d Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise = 5575.85

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz}

* 1 14261.38 175.909 100.000 0.6031E+08 19.48
* 2 11886.18 146.612 9.395 0.5665E+07 13.89
* 3 11274.85 139.071 1.145 0.6902E+06 132.51
* 4 10773.62 132.889 4.898 0.2954E+07 11.79
* 5 10691.97 131.882 0.349 0.2104E+06 12.25
* 6 10681.93 131.758 0.284 0.1710E+06 8.57

Peak PPM Relative Absolute Integral Integral
# integral integral start (hz) end (hz)

* 1 175.909 100.000 0.2723E+10 14309.30 14211.89
* 2 146. 612 6. 696 0. 1823E+09 11920.87 11851.44
* 3 139. 071 7. 785 0.2120E+09 11605.90 10943.33
* 4 132. 889 2. 964 0. 8070E+08 10802.77 10743.83
* 5 131.882 0.219 0. 5976E+07 10722.75 10661.48
* 6 131. 758 0. 125 0. 3398E+07 10703.47 10660.61

(*) Peaks 1 to 6 are fitted to Lorentzian



COAL SAMPLE 5 126

Filename = TCS5
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise - 4020.26

Peak Analysis

Peak Relative Absolute Linewidth
# . Hz PPM Intensity Intensity (Hz}

* 1 14261.06 175,905 100.000 0.8427E+08 11.20
* 2 11884.98 146.597 15.611 0.1316E+08 4.55
* 3 11295.32 139.324 0.116 0.9740E+05 29.91
* 4 11283.54 139.178 0.088 0.7431E+05 24.26
* 5 11321.82 139.650 0.369 0.3113E+06 83.98
* 6 11307.31 139.472 0.019 0.1642E+05 2_'.34
* 7 11241.57 138.661 0.303 0.2551E+06 . 30.52
* 8 11300.62 139.389 0.120 0.I013E+06 39.99
* 9 11265.08 138.951 0.344 0.2897E+06 49.53
* 10 11238.18 138.619 0..303 0.2555E+06 70.50
* 11 10772.90 132.880 10.275 0.8659E+07 4.15
* 12 10691.92 131.881 0.824 0.6946E+06 5.52
* 13 10681.75 131.755 0.790 0.6660E+06 4.34

Peak PPM Relative Absolute Integral Integral

# integral integral start(hz) end(hz)

* 1 175.905 100.000 0.2188E+10 14288.40 14232.40
* 2 146.597 6.338 0.1386E+09 11896.14 11873.40
* 3 139.324 0.309 0.6752E+07 11369.93 11220.39
* 4 139.178 0.191 0.4178E+07 11343.95 11222.66
* 5 139.650 2.770 0.6059E+08 11531.78 11111.87
* 6 139.472 0.048 0.1040E+07 11375.35 11238.67
* 7 138.661 0.825 0.1805E+08 11317.53 11164.94
* 8 139.389 0.429 0.9393E+07 11400.46 11200.52
* 9 138.951 1.520 0.3326E+08 11388.77 11141.10
* 10 138.619 1.,909 0.4176E+08 11414.53 11062.01
* 11 132.880 3.810 0. 8334E+08 10783.48 10762.72
* 12 131.881 0.407 0. 8894E*07 10705.73 10678.11
* 13 131.755 0.306 0.6693E+07 10692.68 10671.00

(*) Peaks 1 to 13 are fitted tc Lorentzian



127

Filename - TCS6

Username _ tmohan
Scale factor - 0.0000000E+00

Peak Analys'is

Peak Relative Absolute Linewidtb
# Hz PPM Intensity Intensity (Hz)

* 1 14255.67 175.838 100.000 0.40£7E+08 17.64
* 2 11879.34 146.527 34.5[3 0.1400E+08 13.63
* 3 11257.62 138.859 9.993 0.a044_+07 _19.10
* 4 10766.55 132.801 19.075 0.7720E_C7 12.70

Peak PPM Relative Absolute Integral Xntegral
# integral int _gra3 start (hz) end (hz)

* I 175.838 100oC00 0.1654E_.I0 14299.27 14211.08
* 2 146.527 26.?-3 0.4421E+09 11913.02 11844.88
* 3 138. 859 67. 471 0.1116E+i0 11555.08 10959.60
* 4 132.801 15.730 0.2272E+09 10798.43 10734.95

(*) Peaks 1 to 4 are fitted to Lorentzian

P
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N_.I

_ilename - TCS7

Jsername - tmohan
3=ale factor - 0.0000000E+00
3ignal/Noise - 5635.85

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

' 1 14257.96 175.867 I00.000 0.6077E+08 20.71
' 2 11883.30 146.576 7.123 0.4329E+07 14.15

3 11267.22 138.977 1.381 0.8395E+06 113.88
4 10769.%9 132.844 4.027 0.2447E+07 12.42
5 10686.53 131.814 0.121 0.7379E+05 5.55

: 6 10677.95 131.709 0.078 0.4743E+05 3.42

Peak PPM Relative Absolute Integral Zntegral
# integral integral start(hz) end(hz)

!75.867 I00.000 0.2917E+10 14309.32 14205.77
2 146.576 4.866 0.1419E+09 11918.47 11847.73
3 138.977 7.597 0.2216E+09 11551.53 10982.12
4 132.844 2.414 0.7042E+08 10800.69 10738.61
5 131.814 0.033 0.9493E+06 10700.57 10672.81
6 131.709 0.013 0.3764E+06 10686.36 10669.24

*) Peaks 1 to 6 are fitted to Lorentzian



129

NM_I

Filename = TCS8

Username - tmohan
Scale factor- u.0000000E+00

Signal/Noise - 4207.80

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Zntensity (Hz)

* 1 14262.69 175.925 100.000 0.7058E+08 16.45
* 2 11889.98 146.659 15.474 0.1092E+08 7.28
* 3 11299.28 139.372 0.305 0.2155E+06 53.56
* 4 11306.29 139.459 0.559 0.3943E.06 103.31
* 5 11376.80 140.329 0.032 0.2253E+05 14.92
* 6 11260.87 13B.899 0.174 0.1230E.06 37.63
* 7 11271.67 139.032 0.139 0.9839E+05 37.47
* 8 11245.31 138.707 0.671 0.4737E+06 37.73
* 9 11446.76 141.192 0.083 0.5879E+05 16.22
* 10 10775.71 132.914 7.325 0.5170E+07 6.48
* 11 10693.21 131.897 0.255 0.1802E+06 6.58
* 12 10683.19 131.773 0.268 0.1890E+06 3.87

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.925 100.000 0.2691E+10 14303.09 14220.82
* 2 146.659 6.849 0.1843E+09 11908.08 11871.67
* 3 139.372 0.994 0.2675E+08 11432.98 11165.18
* 4 139.459 3.508 0.9442E+08 11564.47 11047.91
* 5 140.329 0.029 0.7790E+06 11414.00 11339.41
* 6 138.899 0.398 0.1072E+08 11354.63 11166.50
* 7 139.032 0.317 0.8545E+07 11365.50 11178.14
* 8 138.707 1.539 0.4142E+08 11339.47 11150.84
* 9 141.192 0.082 0.2211E+07 11487.19 11406.08
* 10 132.914 2.883 0.7761E+0B 10792.03 10759.65
* 11 131.897 0.102 0.2750E+07 10709.34 10676.42
* 12 131. 773 0. 063 0. 1696E_-07 10693.08 10673.72

(*) Peaks 1 to 12 _re fitted to Lorentzian
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Filename = TCS9

Username - tmohan
Scale factor - 0.0000000E+00

Signal/Noise - 4676.15

Peak Analysis
ii i

Peak Relative Absolute Linewidth

Hz PPM Intensity Zntensity (Hz)

1 14263.01 175.929 I00.000 0.4867E+08 22.29
2 11888.09 146.635 8.925 0.4344E+07 14.59
3 11326.32 139.706 0.218 0.I062E+06 99.37
4 11297.25 139.347 0.320 0.1558E+06 54.47
5 11269.74 139.008 0.201 0.9779E+05 44.89
6 11245.70 138.712 0.478 0.2325E+06 42.93
7 10774.53 132.900 3.901 0.1899E+07 12.73
8 10683.35 131.775 0.072 0.3520E+05 3.93
9 10691.30 131.873 0.121 0.5906E+05 5.41

Peak PPM Relative Absolute Integral Integral
integral integral start(hz) end(hz)

1 175.929 100.000 0.2514E+10 14318.03 14206.58
2 146.635 5.842 0.1469E+09 11924.33 11851.39
3 139.706 0.973 0.2447E+08 11574.53 11077.66
4 139.347 0.782 0.1967E+08 11433.24 11160.88
5 139.008 0.405 0.1017E+08 11382.03 11157.58
6 138.712 0.920 0.2313E+08 11352.84 11138.18
7 132.900 2.229 0.5605E+08 10806.25 10742.58
8 131.775 0.013 0.3209E+06 10692.99 10673.32
9 131.873 0.029 0.7402E+06 10704.97 10677.93

Peaks 1 to 9 are fitted to Lorentzian
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NM_I
********e***

Q

Filename = TCS10
Username = tmohan
Scale factor = 0.0000000E+00

Signal/Noise = 212_.10

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

* 1 14260.59 175.899 100.000 0.3661E+08 22.40
* 2 12001.65 148.036 1.117 0.4089E+06 16.68
* 3 11886.83 146.620 8.767 0.3210E+07 13.91
* 4 11293.63 139.303 1.257 0.4602E+06 36.51
* 5 11240.16 138.643 1.494 0.5469E+06 36.48
* 6 11131.39 137.302 2.069 0.7576E+06 16.19
* 7 10771.75 132.866 4.848 0.1775E+07 11.90

Peak PPM Relative Absolute Integral Integral

# integral integral start(hz) end(hz)

* 1 175.899 100.000 0.1901E+10 14315.82 14203.83
* 2 148.036 0.831 0.1580E+08 12043.22 11959.84
* 3 146.620 5.445 0.1035E+09 11921.34 11851.79
* 4 139.303 2.049 0.3894E+08 11384.66 11202.14

* 5 138.643 2.432 0.4623E+08 11331.26 11148.88
* 6 137.302 1.496 0.2843E+08 11171.52 11090.55
* 7 132.866 2.577 0.4898E+08 10801.70 10742.17

(*) Peaks 1 to 7 are fitted to Lorentzian
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NMR1

Filename _ TCSll

Jsername = tmohan
3tale factor = 0.0000000E+00

3ignal/Noise = 2227.59

Peak Analysis
,,

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz}

1 14258.57 175,874 100.000 0.4465E+08 20.96
2 11887.98 146.634 17.848 0.7970E+07 13.11
3 11296.07 139.333 2,580 0.1152E+07 38.91
4 11242.58 138.673 2.761 0.1233E+07 30.38
5 11234.05 138.568 0.931 0.4155E+06 15.85
6 11315.57 139.573 0.049 0.2205E+05 118.10
7 11128.36 137.264 1,911 0.8535E+06 15.74
8 10772.28 132.872 5.352 0.2390E+07 11.78

Peak PPM Relative Absolute Integral Integral
integral integral start(hz) end(hz)

1 175.874 100.000 0.2169E+10 14310.53 14205.75
2 146.634 11.168 0.2422E+09 11920,62 11855.06
3 139.333 4.789 0.I039E+09 11393.12 11198.59
4 138.673 4.003 0.8682E+08 11318.48 11166.58
5 138.568 0.704 0.1526E+08 11273.26 11194.02
6 139,573 0.278 0.6035E+07 11610.66 11020.17
7 137.264 1,436 0.3114E+08 11167.51 11088.81
8 132.872 3.008 0.6523E+08 10801.47 10742.58

Peaks 1 to 8 are fitted to Lorentzian
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q

Filename = TCSI2
Username = tmohan
Scale factor- 0.0000000E+00

Signal/Noise - 3689.62

Peak Analysis

Peak Relative Absolute Linewidth

# Hz PPM Intensity Intensity (Hz)

* 1 14262.89 175.927 100.000 0.5011E+08 23.37
* 2 11885.51 146.603 8.577 0.4299E+07 17.94
* 3 11267.25 138.977 3.220 0.1614E+07 115.80
* 4 10773.31 132.885 6.785 0.3400E+07 15.60

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

* 1 175.927 I00.000 0.2715E+10 14320.66 14203.80
* 2 146.603 6.582 0.1787E+09 11930.25 11840.57
* 3 138.977 15.956 0.4332E+09 11556.87 10977.85
* 4 132.885 4.528 0.1229E+09 10812.15 10734.15

(*) Peaks 1 to 4 are fitted to Lorentzian
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NM_I

Filename = TCS13
Username = tmohan

Scale factor - 0.0000000E+00
Signal/Noise = 7020.59

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14261.19 175.907 100.000 0.8723E+08 15.34
' 2 11890.11 146.660 6.768 0.5904E+07 8.69

3 11272.85 139.046 0.985 0.8595E+06 113.83
' 4 10775.76 132.915 4.424 0.3859E+07 7.71
' 5 10693.18 131.896 0.100 0.8752E+05 5.42

6 106.83.16 131.773 0.100 0.8733E+05 3.93

Peak PPM Relative Absolute Integral Integral
# integral integral start(hz) end(hz)

1 175.907 I00.000 0.3102E+I0 14299.19 14222.49
2 146.660 3.836 0.I190E+09 II_II.68 11868.21
3 139.046 7.311 0.2267E+09 11557.05 10987.92
4 132.915 2.224 0.6898E+08 10795.19 10756.63
5 131.896 0.035 0.I098E+07 10706.48 10679.41
6 131.773 0.026 0.7952E+06 10692.69 10673.05

*) Peaks 1 to 6 are fitted to Lorentzian
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NM_I

Filename = TCS1.001
Username = tmohan
Scale factor - 0.0000000E+00

Signal/Noise " 4322.52

Peak Analysis

Peak Relative Absolute Linewidth
# Hz PPM Intensity Intenaity (Hz)

* 1 14261.17 175.906 100.000 0.1202E+09 1573
* 2 11887.62 146.629 9.942 0.11_5E+08 9.46
* 3 11268.81 138.997 1.870 0.2248E+07 111.44
* 4 11136.46 137.364 0.535 0.6434E+06 27.70
* 5 10774.27 132.897 8.562 0.1029E+08 8.13
* 6 10692.26 131.885 0.780 0.9371E+06 11.14
* 7 10681.81 131.756 0.744 0.8948E+06 8.42

Peak PPM Relative Absolute _ntegral Integral

# integral integral start(hz) end(hz)

* 1 175.906 100.000 0.4382E+10 14300.02 14221.37
* 2 146.629 5.979 0.2621E.09 11911.09 11863.79
* 3 138.997 13.250 0.5807E+09 11547.3% 10990.19
* 4 137.364 0.942 0.4130E+08 11205.29 11066.81
* 5 132.897 4.424 0.1939E+09 10794.31 10753.67
* 6 131.885 0.552 0.2418E+08 10720.05 10664.38
, 7 131.756 0.398 0.1746_+08 10702.59 10660.50

(,) Peaks 1 to 7 are fitted to Lorentzian
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NMRI

Filename = TCSI5
Username - tmohan |
Scale factor - 0.0000000E+00

Signal/Noise - 5744.53

Peak Analysis

Peak R_lative Absolute Linewidth
# Hz PPM Intensity Intensity (Hz)

* 1 14261.06 175.905 100.000 0.9394E+08 12.03
* 2 11885.18 146.599 14.230 0.1337E+08 5.91
* 3 11379.34 140.360 0.127 0.1190E+06 198.61
* 4 11084.16 136.719 0.040 0.3771E+05 8.16
* 5 11291.41 139.275 0.934 0.8777E+06 102.33
* 6 11177.75 137.873 0.129 0.1215E+06 87.20 "
* 7 11243.95 138.690 0.768 0.7216E+06 46.04
* 8 11133.94 137.333 0.599 0.5624E+06 7.10
* 9 10773.42 132.886 10.743 0.1009E+08 5.52
* 10 10691.22 131.872 0.233 0.2193E+06 22.11
* 11 10682.11 131.760 0,.177 0.1664E+06 3.66

Peak PPM Relative Absolute Zntegral _ntegral
# integral integral start(hz) end(hz)

* 1 175.905 100.000 0.2619E+10 14290.58 14230.44
* 2 146.599 6.995 0.1832E+09 11899.67 11870.10
* 3 140.360 2.092 0.5479E+08 11875.95 10882.89
* 4 136.719 0.027 0.7131E+06 11104.71 11063.92
* 5 139.275 7.949 0.2082E+09 11546.95 11035.29
* 6 137.873 0.937 0.2455E+08 11395.36 10959.34
* 7 138.690 2.940 0.7699E+08 11358.81 11128.63

* 8 137.333 0.353 0.9257E+07 11151.85 11116.34
* 9 132.886 4.927 0.1290E+09 10787.01 10759.42
* 10 131.872 0.429 0.I124E+08 10746.70 10636.17
* 11 131. 760 0. 054 0. 1413E+07 10691.11 10672.80

(*) Peaks 1 to 11 are fitted to Lorentzian
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Appendix C: 31pl_R Spectra of the Phenol Region ofSamples 1-15

The spectraaregroupedaccordingtospectralappearanceasgiveninTableV.
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