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Introduction:
Analysis of NMP (N-methyl-2-pyrrolidinone)in etchantswas done. Samplesof threeetchants

(one of whichwas not NMP based) were dilutedand analyzedusingthe Q4000e CIA. SinceNMP is
a neutral compound MECC (micellar electrokinetic capillarychromatography)was used. The
structureof NMP is shownbelow. All sampleswere diluted(10uL-100mL)with the runningbuffer.
Plastic volumetric flask were used for all dilution'sand sample prep. Analysis of these mixes
showed NMP present. Figure 1 is an electropherogramof a methanol-waterblankused for marking
the void.. Figure2 is an electropherogramof a NMP standard.Figure 3 is an electropherogramof
the quartzetchantshowingnoNMP present. Thiswas expected since its compositionis a mix of I-IF
and NH_. Figure4 and 5 of the intermediateand finaletchants,show the presenceof NMP. This
was expected since they are composed of HF and NMP. The maininteresthere was in monitoring
the level of NMP presentas well as other cations and anionspresent in the etchants. Changeover
time f_omcation analysisto MECCwas less than 10 minutes.

EXPERIM]_NTAL:
MECC Analysis

System: Q4000E
Electrolyte: Sodiumborate/Boricacid/SDS
Capillary: 75urn X 60cm
Injection: Hydrostatic,30 seconds
Run Voltage: +20kV
Detection: IndirectUV at 185nm
Data: _fiUennium2010 ChromatographyManager,Ver. 2.1 with

CIA Option
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FIGURES:

Figure 1: Electropherogramof methanol-watervoid marker
Figure2" Electropherogramof NMP standard
Figure3: Electropherogramof quartzetchant(NH,:HF)
Figure4: Electropherogramof intermediateetchant (NMP:HF)
Figure5: Electropherogramof final etchant(HF:NMP)
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Results

For S-_DIe: H20/MeOH Blank Vial: 1 Inj: 1 Chan: SATIN Date Processed 12/28/94 02:03:34 PM

Channel Descr: Direct UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

Sa_leName: H20/MeOH Blank

Vial: 1 S,_DIe Type: Hydrostatic Unknown
Injection: 1 Volume: 0.00
Channel: SATIN Run Time: i0.0 rain

Date Acquired: 12/28/94 12:23:57 PM Date Processed: 12/28/94 02:03:34 PM
Scale Factor: i.00 Dilution: i.00000

Acq Meth Set: CE Control MECC
Processing Method: HF--MECC 01a

8_aNamm: H20/MmOE Blank ll_twolyt4:12.5 Bo_ia A_icl/2.5 NaBoEa_/50_ 8D8
_Voltage: +20kV De_tlon: Dizq_t UV 185_, 0.3 TC

In_tlonMoae: _/d_ostat£o, 30_ c_pillazy: 75uR x 60_
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Migration Time Area Time Corr. Height
#i Name (min) (uV*sec) Area (uV}

1 MeOH 4.370 173730 39755.24 26335
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For Sa-_le: NMP- (0Vial: 4 Inj: 1 Chan: SATIN Date Processed 12/28/94 02:04:25 PM

Channel Descr: Direct UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

S--_ leName: NMP- (0.01-10mL)

Vial: 4 SA-_DIe Type: Hydrostatic Unknown
Inject ion: 1 Volume: 0.00
Channel: SATIN Run Time: 8.0 rain

Date Acquired: 12/28/94 01:03:03 PM Date Processed: 12/28/94 02:04:25 PM
Scale Factor: I.00 Dilution: I.00000

Acq Meth Set: CE Control MECC

Processing Method: HF--MECC 01--

S---D.leNa_m: NMP- (0.01-10mL)
11emt---olyt_: 12.5 Bozi= Acid/2.5 NaBo_atae/S0gM 8DS RunVoltagm: +20kV
Dot_otlon: Di_K3t UV 185win, 0.3 TC Injeotioz_4ode: Hydzost_kt.io, 30aeo

Capillazy:75urnX 60--
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PeakRes.l_

Migration Time Area Time Corr. Height
#! Name (rain) (uV*sec) Area (uV)

1 NMP 4.852 1335716 275310.82 251106
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For S-mp.le: Quartz Etch (0.Vial: 5 Inj: 1 Chan: SATIN Date Processed 12/28/94 01:59:09 PM

Channel Descr: Direct UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

S--_.leName: Quartz Etch (0.02-10mL)

Vial: 5 S_D. le Type: Hydrostatic Unknown

Injection: 1 Volume: 0.00
Channel: SATIN Run Time: 8.0 rain

Date Acquired: 12/28/94 01:14:41 PM Date Processed: 12/28/94 01:59:09 PM
Scale Factor: i.00 Dilution: 500. 00000

Acq Meth Set: CE Control MECC

Processing Method: HF_--MECC_0l--

S_leNaam: Quartz Etch (0.02-10mL)
Zleot.Tolyte: 12.5 Bo:i= Acid/2.5 NaBozate/S0m_ m)S RunVoltagm: +20kV
Deteot.lon: Dizlot UP 185_, 0.3 TC TwjeotioDtGOcle: _Eostatio, 30moo
Capillazy: 75urn X 60ore
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Table 'PeakResults' contains no dat_
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For Sample: Int. Etch (0.02 Vial: 6 Inj: 1 Chan: SATIN Date Processed 12/28/94 02:01:13 PM

Channel Descr: Direct UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01m

S_DleName: Int. Etch (0.02-10mL)

Vial: 6 SAdDle Type: Hydrostatic Unknown
Injection: 1 Volume: 0.00

Channel: SATIN Run Time: 8.0 min

Date Acquired: 12/28/94 01:26:20 PM Date Processed: 12/28/94 02:01:13 PM
Scale Factor: I.00 Dilution: 500.00000

Acq Meth Set: CE Control MECC

Processing Method: HF--MECC 01--

S-_._leName: Int. g_:h (0.02-10mL)
31eGtzolybe: 12.5 BoEia Aaid/2.5 NaBonte/50nM SOS ]t:unVoltagl: +20kV
Det, eot:Lozl: Di_t UV 185_, 0.3 TC In_eot.tol21dode: _2_tTOStatiO, 30meo
Ca_illazy: 75_ X 60_

0.30--

0.25--

0.20"

 o.15-

0. i0--_

0.05-_

o.oo "

' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' '
2.00 3.00 •. 00 5.00 6.00

Mimttes

PeakRestdts

# Name Migration Time Area Time Corr. Height
(rain) (uV*sec) Area (uV)

1 NMP 5.078 1465806 288639.30 252715
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For S_-_.le: Final Etch (0.0Vial: 7 lnj: 1 Chan: SATIN Date Processed 12/28/94 02:01:37 PM

_hannel Descr: Direct UV

Northern Kentucky Laboratory

Sample Information

Project Name: CIA HF 01

S--T.leName: Final Etch (0.02-10mL)

Vial: 7 S-_D1e Type: Hydrostatic Unknown

Injection: 1 Volume: 0.00
Channel: SATIN Run Time: 8.0 rain

Date Acquired: 12/28/94 01:37:58 PM Date Processed: 12/28/94 02:01:37 PM
Scale Factor: i.00 Dilution: 500.00000

Acq Meth Set: CE Control MECC
Processing Method: HF--MECC 01--

S_leNimm: Final Etch (0.02-10mL)
Elec_olyte: 12.5 Bozio Aoid/2.5 NaBozate/50mf JDS RunVolt_w: +20kV

Defeat.ion: Di_t UV 185 _m, 0.3 TC T_jemtlo_ioda: B_LEom_Lo, 30_

Cfl_._LW: 75_ x 60--
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Peak Results

# Name Migration Time Area Time Corr. Height
(rain) (uV*sec) Area (uV)

1 NMP 4.975 1113166 223751.95 208249


