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Agilent 7697A S| EATHO|A MEHE HAZ Tt Agilent 5977 A|2|= GC/MSD A|AEIZ
AHESHO| USP <467> 2R S0 EA# 9] Procedure A0 W2t =& Z9| Aot &5 0| A
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2t0|H & ZAtet HE|RE FAA(MMNE ARSI 88 M7t S| =EATH0|A 04
2RI0Z B A RS FYUSIHELICH AA 25 250°C, AFE2XF 2% 200°CHIA
Atunedt Etune2 H| 2ot LI £ X E6H0] H|O|HE +EStRA SLICEH HIOlH
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Procedure AZ AFESIRSLICE Agilent

7890B GC= ZE|ZE | (MMI)E
HASIASLICH LWETmmel Hlg s XMy
2t0[ L (p/n 5190-4047)E AFS St &LICEH

&2 Class 1, Class 2A, Class 2B &&F
BOHE Mot sE2 S ASHASLICH Hetot
TENNAEE 2o R7VISES ZLSHA
U2 =S AME%t= A0 ERLLICE
R %0—'1 250mLE A& s =2 ’MATt
< Xts IS AFES] emLE Z01 20mL
HiO| 2= SZLICH PTFE 2t HIEtRHS
AFEStRELICE 8o H2 EX
AUSGLICH THF E0H HEEH| OfHHE
2E Ho e Ohaat 250 o
Class 1: p/n 5190-0490
Class 2A: p/n 5190-0492
Class 2B: p/n 5190-0513
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AHESH Agilent 7697A S| EA 0| A
ME2et FYFE HESIASLICL
MMIZC| QIEH[O| A= HE S Sl
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Total method run time: 68.89 min
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Temperatures Times Vial and Loop Comier Advanced Functions  Sequence Actions  Method Development

Vial and Loop
Vvial settings
Vil Sze: [om -]
(4] shake vials whie n oven. (0} Frequency: 18 shakes mn
Less More.
Acceleration: 60 am/ss
il Modes
Vial il Mode: | Custom -
Flow to Pressure @ Pressure ‘Constant Vohume
-
%"Q‘E \—-L't Fil Pressure:  15psi ] ﬂl;[g
Pressure Equibaaton Tme:  0.05mn (]
I -~ m—
Intial Loop Pressure: 15 pei
Loop Ramp Rate: 20 psjn
Final Loop Pressure: 10 ps
Loop Equibration: 0,05 -

(2o ok Concel bep

T2 1. HS HIO|¥2 20psi/&22 £ 2 15psitA| 7tefet = 10psiz i 7|2t 20mL HiO| ¥ T2} 0|E



2= AH0M 2/2 H/2(To pressure)
DEE ALSSIRASLICE 27 12 Hio[
MEY m2t0|eE 485 MSD
ChemStation 2tH LI}, 8| =AH[O[ A
HMEZE HS HIO|Y &2 Hel= 10psi ~
15psi YLICE

ST ULE 9lof MAE 21 EHe
o7 2hel 02 0]0jX| 3 g 24 0| Hof
HXELIC SEAHO0|A MZa| 2me
1.0mL@ILICH 28t 7pA0t bto

Li2f0[EE EAIRLIC

Agilent MassHunter 2 E$]|0{

5977 ME|= GC/MSD A|AEIZ Agilent
7000B GC/MS/MSOf| A2t R AFSHA| Agilent
MassHunter(MH) AT EQ|0{E AtEE

2= UESLICE dlolE =T ol 7HM [0, £
SIM H[0| 2 H7X0[ E0[fL|Ct tHY otHo||
SIM, A7 25 M2t0|E{ 7t EA|E 22

i = 2| =telel =~ AUELICH o MSD
ChemStation =& 2A4& MHO|IA 2
S22t ALBY 5 JASLICE

MH Qualitative Analyses (Qual) &£&= MH
Quantitative Analysis (Quant) & StLIZ
ClO|E 2M0| 7HsELIC 2 88 AiE2s
AZ20E ™ FA|0| MH Qualitative
Analyses 2L EQ|0{E ALt SLICE
MH Quantitative Analysis £2ZE| 0=
slefE ME0| 2250 24 RSD AlMt2
Excel0ll A HAISIRAZLICE &4XH MSD
ChemStation H &t H|O|E{H|O| A (A&
HIO|2)E ZE2El ConverterE £l &2
MH Quant HA|O 2 #Htat o~ QI&L|CH
BFE Al MH Qual, QuantE AFSSHOF St=
A2 opgLICt. 5977 Al2|= GC/MSD
AAEN SE ATELOE MH Y41 7[&
MSD ChemStation #A|OZ H|0|E{S
s MELLICH Aol = Ho|H 24
IHZ|X|of| A AIEsH AbZSHH ELICH
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AR SLIC

+ MSD ChemStation B.07.00 =%
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Agilent 7890B GC

EXSI HE|ZE YT

2to| 1-mm id Ultra Inert (p/n 5190-4047)
FURE 140°C

AT RS UH 24 1.3mL/2

2| 20:1,100:1

e D=1 18°C/22 £ 2 40°C(52)0M 240°C2E)E &2
zy VF-624ms, 30m x 0.25mm, 1.4um
MSD Agilent 5977A A|2|= GC/MSD A|AH
0|4 2tel 190°C

MS AA 250°C

MS Quad 200°C

=] etune, atune, bfb S Al

AZH 29 0| Af 150amu, 10.3 scans/sec
Gain Q1%+ 1.00

RI=ES[VES

Agilent 7697A S| EAT|0| A HZ2]

HHOIY 7hQ TtA g
2x 37| 1.0mL
HHO| CHY| R4 20mL/2

0|% z2tel 0.53mm H|&Y 88 Ma|7t
HS 2E 2% 85°C

HSRE 2% 85°C

HSO|& 2fel 2= 100°C

Hio| &t

20mL, PTFE/AI2|2 MEt

Hho| 2 TIEH EIE

HHO|Y k27| 2= ©2(To pressure)

HHO| 2 k<7 &= 15psi

Fon g e *Ey

2o AAE 20psi/&

2o AE L 10psi

FIo WS AIZE 0.058

24t 7tA Mo 2= GC 24t 7tA o

FEZHIE My

¢ = HX| 32 5¢H100mL/2 R4 2 X




8 2.1,1,1-Trichloroethane
3.Carbon tetrachloride

1 2 4.Benzene

5.1,2-Dichloroethane

47} Ol o 1
EJ—l- = E—'l x10 1.1,1-Dichloroethene
2

| 2= &0 M M=ot Mot s=2
Class 1 &H7 SOH TICE EAILICE
VF-624ms ZZ0l| A Class 1 20
(benzene, 1,2-dichloroethane)2| HHEfAM

2elE =Y o AL

H 2= B1E MM 7 AHRSD
9t Class 2A2| SIM RSDE LtEFHALICE
CHEE22| RSD7F 2.5% 0|20 &L CH.
ZHo| 2t2 KOjjof| M CHEE =2 b=
k“gll 52 SOH0Y A H_'_HMIi RSD a(= 28 32 36 40 44 48 52 56 60 64 6.8 7.2 7.6 80 8.4 8.8
HRALICH A& ™A 2| Al LB XHO[ 7t Acquisition time (min)
kgfol 22 ool 2 g2 0lXl=
ROz XEME 4= USLICE Dimethyl
sulfoxide (DMS0),dimethyl acetamide
(DMAC), 1,3-dimethyl-2-imidazolinone
(DMI), E= 0|22 =&t=(DMSO/= &)1 E 2. &8 80 Class 1, Class 2A, Class 2B X 4. M| £&(class)2l 274 B|0|E
Ze CIE 2o A|AEI0| Ajof| Z2¢efL|CE Y Class 2A2 SIMHIO|E] EA| &4 3|40 Hot s==2 M=

RSDE +8 o] NS Al & &e9)

Counts (%)
N w » 8, [e)} ~

3% 2. =40l M HE=2t Het 5529 Class 1 X7 804 TIC

RSDEC| Lt 5|4 Zrojo} St stetE USP 3t7|(ppm) | ScanRSD (%) | SIM RSD(%)
Class 1 (n = 8)
1,1-Dichloroethene 8 0.9
1,1,1-Trichloroethane 1,500 1.9
Carbon tetrachloride 4 1.5
Benzene 2 0.7
1,2-Dichloroethane 5 0.9
Class 2A(n = 10)
Methanol 3,000 2.8 2.4
Acetonitrile 410 33 2.3
Dichloromethane 600 2.5 22
trans-1,2-Dicloroethene 1,870 2.4 22
cis-1,2-Dichloroethene 1,870 2.1 2.1
Tetrahyrofuran 720 3.0 2.2
Cyclohexene 3,880 2.7 1.3
Methylcyclohexane 1,180 4.3 1.6
1,4-Dioxane 380 2.6 2.3
Toluene 890 0.7 2.0
Chlorobenzene 360 1.9 2.1
Ethylbenzene 2,170 1.9 2.1
m-Xylene, p-Xylene 2,170 2.1 1.8
o-Xylene 2,170 2.1 1.8
Class 2B(n =9)
Hexane 290 32
Nitromethane 50 3.8
Chloroform 60 25
1,2-Dimethoxyethane 100 27
Trichloroethene 80 25
Pyridine 200 39
2-Hexanone 50 2.4
Tetralin 100 2.5




T2l 32 Class 2A 0S| MEH TIC 102 1314
5 ,

QILICH J&l 4= X2 I3 E FEA|SH| 1.0{ 1. Methanol 8. Methylcyclohexane
2|l etcst I Z0FE JQIL|C} 0.9 2. Acetonitrile 9. 1,4-Dioxane
"~| 3. Dichloromethane 10. Toluene
0.8l 4. trans-1,2 Dichloroethene 11. Chlorobenzene 10
5. cis-1,2-Dichloroethene  12. Ethylbenzene
0.7{ 6. Tetrahydrofuran 13. m-Xylene
7. Cyclohexane 14. p-Xylene
15. o-Xylene 8

05
11l

0.4

0.6

Counts (%)

0.3 15
0.2 3

0.1 6

2 3 4 5 6 7 8 9 10 11
Acquisition time (min)

18l 3. Class 2A 2042 M&H TIC

x10' 4 5 7 8

1.6 3
1.5
1.4
1.3
1.2
1.1
o\° 1.0
§ 0.9
S 0.8
0.7 6
0.6
0.5
0.4
0.3

0.2
0.1 2 L L u
0 _/\J
32343638404244464850525456586.06264666870727476788.08284
Acquisition time (min)

4. Z80| %2 el E(acetonitrilen} 1,4-dioxane) S HAISHY| 9[22t AR0E A T3 M= 12! 3
ZOHIAIRL.

mjo

g M|



gl 5= SIM :'EDP EJ™ E 32
At2El SIM 0|28 242t 04 L|C}.
EMA10019 2€HIE HE
ato|H 2 HH}EHI e methanol
SFAME o|et &ol &2
E% (4

L|C}.
st MBSO EFe |

|
}

<] MEL‘l E}'.

2.0

1.8

0.4

0.2

1. Methanol
2. Acetonitrile
3. 1,4-Dioxane

2

UL

UuL

UL

18l 5. Class 2A SIM Z20HED

2 25 3 35 4

H 3.Class 2A 80| SIM O &

45 5 55 6 65 7
Acquisition time (min)

Sl SIM OE EHY EeliZl AFS

ag olgtE SIM 0|2
1 Methanol 31,29
Acetonitrile
Dichloromethane
2 . 39,41,84,86,96,98
trans-1,2-Dicloroethene
cis-1,2-Dichloroethene
Tetrahyrofuran
3 Cyclohexene 56,71,72,84,96,98
Methylcyclohexane
4 1,4-Dioxane 58,83,88,98
5 Toluene 91,92
Chlorobenzene
6 Ethylbenzene 91,106,112,114

m-Xylene, p-Xylene, o-Xylene

7.5

8

8.5

9

9.5

10 10.5 11



12l 62 MSD ChemStation 4% 2
SCAN/SIM &% & (Class 2A)S
FAIBLICE 22 72 Class 2B 2042
UutHOl SIM 242 EELICH 2=
20:1QILICt NitromethaneOf| Al 4=t
S/NO| ZEELICH SO = Pyridine2
IHOZ QI 240| HE S22
E2EX|0 VF-624ms ZHAIM =

A Aoto| m 3 HYZPo| HEE= AE =
2 QELICH AF2E SIM T2t0|E{ & & 40,
12! 89| MSD ChemStation2| Md &&
SN 7] HERLICE

M 7tX| EFC| S0HE 2= MEY mf
62480 SA| 2|7 Yl & UEL(Ct
olzfst BXl= 0|5 28 78S AF8dt=
FID A|ARIE Sof sHAELICE FID

A AEIO] &= EHI XH 0| A= INNOWax
ZHZ AFRTI0 624 M t= L2 =AM 2
g2|7} 0| 20{ZIL|Ct. MSD2| SIME
A2 T3] 624 A2 AR I

Aot 2HIS HB 4 ABLICE

5977 AlE|Z= GC/MSD A|ARIZ Alof
N AIA[E O] 72 = Al 02 2 b2l
=4 E LT #2F OfL2f USP <467>
7tol=2telof shigstA| b= tHE LA el
EAHS Y U 2ntHoz g8 £
U= AA-YLICEH Al=0f 0[X|2 T2 E=
07t ACHH O] A|A—O[ £[H o] £F490]
2 AYLCE L A= =2 0IXe M5k
Ec-=2 UE 0 SIMe| @52t ZETF
285l ==0[ UL,

=~

SIM | Real-Time Piot | Timed Events |

m/z Dwell Time
3 100
3.0 100

[ Bun Time 2000 min
Tune Type El Solvent Delay 000 min
} Tune EMV 1453 Detector Setting
| ClGas Valve [¥] Trace lon Detection
i Cl Flow: [:I % EM Setting: (Gain Factor -
Actudl  Setpoint
_— Gain Factor 1.000
MS Source 250 250
MS Guad —mlj Aoplied EM Vokage (V) 1562
‘ Type [ﬁ EMSaver Lt [SunumleSDdM} ~
Scan Time Segments
Start End Frequency Cycle Time Step Size
Time | Mags ‘ s | Treshod | ScanSpendirn) | foeny) | O /)
000 2900 15000 0 1562 [N=2] | » 103 9750 0
S5IM Time Segments
Number | Total Dwet | Y Gain Calculated
| Time Group Name offors | Tmo fne) }",_4"‘ Resohton | cayor | EMV
» methancl 2 20| 3745 Low|v 10 1552
h 270 acetonitrie 3 300 2723 Low |~ 10 1562
430 THF 6 300 27233 Low v 10 1562
7.30 MCH-Dicocane 4 320 25826 Low |» 10 1562
860 Toluene 2 200 37425 Low |~ 10 1562
980 ylenes 4 320 25826  Low v 10 1562
#* B
|
|
(|
Method Last Saved: 2/11/2013 11:45:54 AM
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H 4. Class 2B 02/ SIM 1 & 8 : 12 23334 45 5 56 6,7
75
ag stetE SIM 0|2 7 1. Hexane
1 Hexane 56,57 6.5 2. Nitromethane
5 3. Chloroform
2 Nitromethane 46,61 4. 1,2-Dimethoxyethane
3 Chloroform 83,85 55 7 5. Trichloroethene
ot 5 6. Pyridine
4 Dimethoxyethane 45,60 A4‘5 7. 2-Hexanone
5 Trichloroethene 130,132 X 4 8. Tetralin
j2]
6 Pyridine, 2-Hexanone 52,58,79,85 §3'5
S 3
7 Tetralin 104,132 25
2 4 6
1.5
1
05 2
-0.5
4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145
Acquisition time (min)
3% 7. Class 2B 8019 YEHH QI SIM 241

| Tune File SIM | Real-Time Plot | Timed Evenis|
sunes Bowe.. ] [EnT i
—— — | Dwell Time
Tine Type 3] Soivent Delay 000 mn = -
Tune EMV 1688 Detector Setting —ls00 p
Cl Gas Valve: ] ] Trace lon Detection o
S L =
Acusl  Setpoint —
— Gan Factor 1000
MS Source 250
S G —m Appied EM Vollage () 1659
Mowsenoe (SM 7] JEMSmer i [omindier O d
Scan Time Segments
Sat | End Frequency | Cycle Tme | Step Size
Time N ey Threshold | Scan Speed (u/s) mEEG || /)
000| 29.00| 150.00 ) 1562 [N=2] [~ 103 97.50 0.1
SIM Time Segments
Number | Total Dwel | Y0 Gain Caiculated
Time Group Name of lons | Time (ms) Tﬂ‘.l'_llu Resolution Factor EMV
» hexane 2 200 37425 Low | v 10 1659
5.30 nitromethane 2 200 3.7425 Low |+ 1.0 1659
510 chiorofom 2 2 35 Lowlx 10 1659
6.75 dimethoxyethane 2 200 37425 Low |+ 10 1659
740 richloroethene 2 M| 3745 Low|x 10 1659
850 pyidne hexano 4 20| 258%|  low v 10 1659
1200 tetraiin 2 200 37425 | High |v| 1659
i
| Method Lot Soved 271072013 125705 Pl oK Cancel [ hee ]
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Agilent 5977 A|2|= GC/MSD A| A&/
Agilent 7890B GC/Agilent 7697A

S EAHO|A MEE= TR 01 240
Eleo I NS MLt MSDE

A2 I HZ OFE (AP EYME
HIZoh Mt FZ 20| ZetEl S0l
2222 20tEOR BMTh 4 QISL|CE
PolECHE O|X| Y28 AlHs|{of 5t=
OfotE gr=1t 2 Rt 2ot
SNHOZ £ 7HsELIC

7697A S| EATHO| A ME2{9| H|ZM
ANE B2 AHFZL£0.1°C ool otEMS
KABH= 7tE &4, EPC A0 7[Hte
RATHHIO|Y MEZ T 502 @45t
AAEN HeS 2EBLICH 2 AARIAN =
WAL HO| Mo HAHE K| AUUASLICE
AEAL MY JtsPHRED 2l) LIE/RE
HX| 32|10 s+ 2ol IX| 7|52 =2
AAEIS Of 240] SZ2E 0| = HRSHA|
HAELCH

=2 2 Mo M= 5977 Al2|= GC/MSD
ANAES 22310 7H2 SO0 B A HE
7tsst o] 7tX| H2E2 MAIZLICH RE
A A A= USP = ICH 7t0|E2FRlS
2 2sts Ao Cieh A A

— g

OF

=

Hetd S+ 8 @elHo[d 3 BEA|
Tltistofof gfLich MSD 742 £5] 0] X]
& AE0| Havh Alg| =2 2HAGHA| ef2
LHEE =I5t A} 3= QA e H0l M
RUHOR 48 4 ASLICH
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USP 32-NF 27, General Chapter USP
<467> Organic volatile impurities,
United States Pharmacopeia.
Pharmacopoeia Convention Inc.,
Rockville, MD, 8/2009.

Gudat, A. E;; Firor, R. L. Improved
Retention Time, Area Repeatability,
and Sensitivity for Analysis

of Residual Solvents, Agilent
Technologies Application Note,
publication number 5989-6079EN.
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Technologies Application Note,
publication number 5990-7625EN.
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Technologies Application Note,
publication number 5991-1834EN.
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publication number 5990-5094EN.
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