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To lay down the procedure for Operation & Calibration of Gas Chromatograph (Shimadzu GC-
2010 Plus with HS 20 Head Space).

SCOPE:
This SOP is applicable to operation and calibration of Gas Chromatograph (Shimadzu GC-2010
Plus with HS 20 Head Space) in the quality control department.

RESPONSIBILITY:
Officer, Executive, Sr. Executive- Quality control Department.

Head-— Quality Control Department.

PROCEDURE:
Operation:
Preliminary Check:
Ensure that the instrument is clean & free from dust.
Ensure that incoming air & gas pressure is more than 5.0 Kg/ cm?.
Switch ON the nitrogen, hydrogen and air to check the supply.
Ensure that the gas pressures are as below on the gas panel or as per respective standard test
procedure;

» Carrier gas (Nitrogen/Helium): 30.0 mL/min

» Zero air: 400.0 mL/min

» Hydrogen: 40.0 mL/min
Place the column nuts, graphite ferrules on the ends of the desired capillary column. In case of
new column, cut 1 mm at each end by using column cutter.
Connect the capillary column to the injection port (push 30.0 mm to injection port) and the
detector port (push the column70.0 mm to FID). Tight the column nut by hand first, then 2
turns with a wrench (spanner).

Attach the column to the column holder.
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4.1.8 Check and ensure that there is no leakage in all joints.

4.1.9

4.1.10

4111

41.12

4.1.13
41.13.1

4.1.13.2

Check and ensure that the syringe is fixed in proper position as required.

Check and ensure that the gas supply is available as required for the system operation.

Switch ON the GC & CBM (Communication Bus) and wait for inter communication of system,
display on GC will show link ok with a beep.

Turn on the personal computer attached to GC The system setup windows automatically. The
windows Program Manager will appear on the screen.

Startup procedure of LAB SOLUTION Software:

Main window of PC shows icons in the left side of monitor.

@

LabSolutions.Ink

Double Click on LAB SOLUTION icon. Enter the user name and Password then ok.
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4.1.13.3 Shall display on the screen.

Er—

[l LabSolutions Main (System Administiato
4 . 1 . 13 -4 File View Window Help

Data Analysis Tools

5 _,7‘7 926aM |
K 7/26/2015

4.1.135 Select the instrument and then double click on the instrumentation.
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4.1.13.7 Enter the Oven temperature, Detector Temperature, and select the injector Mode Spilt & Spilt
less as per requirement.
4.1.13.8 After achieving of set FID Detector temperature click on “Ignite” to flame ignition.
4.1.13.9 Select system configuration and click to set for configured modules setting with system.
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4.1.13.11

4.1.13.12

4.1.13.13

4.1.13.14

[/4 Realtime Analysis (GC-2010-System. cition - HS RSD test 3
§44 Eile Edit YView Method Instrument Acquisition Data Tools Window Help [==][x]
ILed| <@k ([Dm-aE 2 @B @ w jm e i 2
Izl 1z
GCNot Ready 6c ot Raady
= Lin= 1 I — Vaiue G
2] Sample Name : Systam Configuration. 30
~ 5 armple D 06
Corfigurati 00
S Ell 00[® 0n T
o GC Aunring Time: 375 / 8 628
System Check |2 L)
F3]
I 00 0n T OF
0.0 On O
+ 00 [®on oo
>
R et 00 Or Off
T & 00[®0n O of
I » FoipET=) 00[® On = O
Il rooupeTey
b (e Adeitionsl Flow
o
Purge Flow : 0.0 nLfvin
Total Program Time : 0.00 min
SolitRatio: 0.0
—
" 4 Data Acausi Detal...

AN CE i O] Y : s |
This window Configuration only Liquid Sample AOC 20i+s, SPL1 (liquid inject port) and
FID.

S5

-
System Cenfiguration

Available Modules: Modules Used for Analysis:

Instrument =]
=630 GC System
19 cc-2010 -
5 Autosampler
- AOC-200
- ADC-20i+s

% ADC-20d(M) ﬁ
e AOC-20d(5) :
I o -‘]‘ Injection Port ------ -aiiy- Additional Heater
e SPLIINIED) -2k Acditional Flow
e B osPL2GED) | e + APC1

e g Detector | $ apcz

....... » FIDUDETEL | | e # APC3

o » TCD1{DET#4)
]@ Additional Flow

Instrument (Communication Settings) Print
=630 GC system

[

This window Configuration is only for Liquid Sample AOC 20i+s, SPL1 (liquid inject port)
and TCD.

] [ Cancel ][ Help ]
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411315 rSysbemConﬁguration I&J1
Available Modules: Modules Used for Analysis:
EI\> Instrument EI\> Instrument (Communication Settings) Prir
5698 6 system =13 GC System
* g cc2010 - " g ccom0
- HEs Autosampler =-]0, Analytical Line1
% aocam L se2
& AOC-20i4s 27y Column
i ADC-20d(M) § e FIDL
fes b AOC-20d(5) Lt Addlitional Heater
(l = -T Injection Port E| :(}} Additional Flow
> sumosn T s et
------- > SPL2(INI£Z) e g APC2
() L1J) Detector $  apc3
[ » FIDUDET#1)
------- » TCD1{DET#4)
i -3 Additional Flow
[oc ) [ ) [ s

4.1.13.16
4.1.13.17

4.1.13.18
4.1.13.19
4.1.14
41141

This window Configuration SPL2 (HS-20), Column oven and FID.

System Cenfiguration

Available Modules:

- \> Instrument
Y
= - ] GC System

o] cc-2010

e ADC-200
- AOC-20i4s
- ADC-20d(M)
f ® ADC-20d(5)
I = —T Injection Port

» SPL1(INI#1)
» SPLZ(INI#2)
=J--- ||| Detector

e > FIDLDET#1)
> TCD1(DET#4)
j@ Additional Flow

-------

Modules Used for Analysis:

(= \> Instrument (Communication Settings)
-k 6C System

------ Apd- Additional Heater
9@ Additional Flow
% apci

o

] [ Cancel

J |

Help

This window Configuration SPL2 (HS-20), Col oven and TCD.
As per required configuration then OK.

Creating the Method (Through Software).

Click on file then select the new method.
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41142 {4 File Edit View Method Instrument Acquisition Data Tools Window Help [=&llx]

R(OEAE - [Fealoedw jm?
=
GCNot Ready ¢ ot Ready
Line 1 hem Value. Setting | Unita [T}
Bl SPL2 Temperatur| 340 300 [C
Sample |0 SPL2 Pressure 1203 1203 [kPa
Data Comment : Total Flow 178.1 178.2 | mL/min
Purge Flow 30 30 mUnin [ 07 T OF
[5C Funning Time: 1,14 /15,00 min FIDT: 24347/ Frimary Prossure 598 kPo
" e mensty: o &Y ||| (Coomn Tanpera| 02 w00 [C
0o 75 ED 75 100 125 190 s mn 1 Tempersin T ssan|c
FIDT Makeup Flo 300 300 [mUmin @07 TR
B Instiumert Paramelers View Mol CAduancedd [ End Tine 1500 7.8 Dowricas fD1 Makeo 40 LT T AL
T 7Lz | i) Colurn | & 101 | [ General || @ AddFiow FIDT Ar Flow 4003 [mLrin__|#Cn DO
| (] APC1 Pressure 239 30.0 [kPa  Off
sgeh Temperature: c o
ingle Fun " 23 [ APCZ Presaure 00 00 [kPa O
Inecton Mode: AP Frasnr {1 —1 oF
FIDT Detector [ O
SemplingTme: [ 1.00 | min DT Fars ‘ o won
Carrier Gas : N2 _— Carior Gas ®0n SOF
Flow Contal Mode:
— o program: [Presmre )
pressure: 3 ks
Rate
Total Flow: 72 mimin T e E|
Column Flaw: a3 mmin 1] 000 00 000
) [2] 000 00 000
Data Analysis Unear Yeladity 6.2 emisze 3] 000 0.0 0.00 - -
(-] | 43 Data Acqui
Message | Sub Message | Date | Time: | Code | User Name. -‘
L[+ 1\ Message / I [ il 0

(74 Realtime Analysiz (GC-2010-Syztar Admin T
41143 | 4¥{Eie] Edie View Method Instrument Acquisition Dats Tools Miindow kelp =[]
(L) New Method File e | v ImEAles o Do |ey @ ?
3 grenmisinodpie  cuvo B 7191 D 0@ ol "
% Cloe Mathad File . [rem—
Save Method Fil Cuies — =
P2 Temparaiu
SPL2 Fronmirn
Total Flow
F* Losa Mathod Parsmatens, Furge Flow @ On O
¥ Open Reference Data File... 00 min FID1: 858654y Primary Pressure.
Close Reference Data Fil wax niensry 573061 ] | || | o Temperat
# Select Project(Folden.. 3 so s 1o ES [ FIDT Temperaior 2597 Z00(¢ -
% File Search... = FID1 Makaup Flo. 30.0 30.0 | mL/min ol
B MieSeorch [ Mormal ) EAdvanced] [ End Tima :15.00 min | [ & Downlosd | FID1 H2 o 400 40,0 [mLimia o
[ Audit Trail Log. 18 101 | B General | @ Addrion| FID 1 Ar Fiow 1997|4000 [mUmn o
| scicct acquistion princer.. . - - APC Pressire 3.0 0.0 [iPa On_ ol
§ < print setup. | a0 0 [IPa On o
= 00 00 [icPa On O
Print Method File , Ch OO
3 Method FileBroperies o - o oo
1ca ACaal °
2 Vall pessuization test e = 10 program: [Freseurs =] [ Aedraw
3 CatabSolutions\..\Vall R
4 DAGE Data\demaz T
et AlaFe i
ey Unearvelodtys 623 | ausc i
[0 | 22 Dsta acaua
= eeeoe T Erry [ Date | Twme [ Coun] o Narme
[ <1+ 1\ Message / [ v
new method file. NUM SCRL

41144 Click the New Method then OK.
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(3 Real lysis (GC-2010-5, inis
4. 1 . 14.5 4l File Edit View Method Instrument Acquisition Data Tools Window Help =10
DA <6 k& | D= alo
lxd 'l
GCNot Ready sc ot Ready
—_— =
Sampbkiors SPL2 Tempermtur| 30 300 [C
SpblD SPL2 Pressure 203 1203 [kPa
Data Comment Total Fow 1782 1782 [mLimin
cc Purge Flow 20 30 [mUmn__|[® On 0 OF
[GE Running Time: 7.23 / 60.00 min FID1: 853506 Primary Pressure 589 kPa
W Max Intensity : 873,06 g Column Temperat 600 600[C
0 2 B 7s 100 125 150 17s min FIDT Tamperir T T o
0 Instrument Parameters View omal = FID1 Makeup Fo 00 30.0 [ mUimin
[ Nomal ) (dvanced] [ End Time : 60.00 min [#% Downiad | ||| |57 12 Fow 00 400 | mUimin
A 2 [l colum [ & F101 | B General | @ AddFiow] FIDT Ar Flow 3997 4000 [mL/inin
E APCT Fresaure 00 300 [kPa
T e = < -
cmesratre b m APC2 Pressure 00 00 [kPa
nection Mode: APCI Procmure o0 00 [kPs
FIDT Detector
Sampling Time: 100 min FIDT Flame
Carrier Gas : N2 ° = 0 = 100 Carer Gas
Flow Cantral Made
Pressure: 1000 a
Snapshot otel Flom i Rale | Pressure | Hold Time | ~
Total F 50.0 L = g |
LIl Column Flow: 415 mfmin 000 00 000
L ) 000 00 0.00
P Linear velodity 6.8 amfsec S0 o0 oo A il
[ - | 22 oata Acquis.. Detall
El Message Sub Message | Date | Time- | Code | User Name ]
| <[ »]\Message /° | < T i ] 5

C: 79.2GB Free NUM SCRL

4.1.14.6

D3P <6 R O=ExE B
x =l
GdReady GC Ready
Line 1 fem Value Setting Units. Qr
Sample Hame SPL2 Temperatur 340 C
El Sample D SPL2 Pressure 1203 1203 [kPa
! Data Comment Total Flow 782 1782 [mLimin
Inenmert o Purge Flow 30 mimin | @ On 0 OF
armmeters
(B Running Time: 1112 7 6000 min FIDA - 26174 Prmary Pressurs =13 kPs
"
W Max Intensty : 973,06 é Column Temperat 500 §00C
System On 0.0 2 50 75 10.0 125 120 175 min ooy 5505 ] >0 TC
= Wiakeup i 00 300 [mLi
B Instrument Parameters View [“Nomal ) Cadvenced) [ End Time 6000 min | [q, ann\uad] H; ne:‘: 8 200 a0 Ml:
T sz [l coumn | & Fivt [ [ General | @) Addriow| A low IBE[ 400 [mLimin
- APCT Pressure 00 300 [kPa
Te ture: 25.0 c 7
emperature b [ APC2 Pressure 00 00 [kPa
Injection Mode: APC3 Pressure 00 00[KPa
FID1 Detector
Sampling Time: 1.00 min FIDT Flame
Corrier Gas : N2 o = = ™ 100 Caer Gas
Flow Control Mode:
INJProgram: [Presswe |
Pressure: 100.0 kPa
P— Rate | Prossue
TR Total Flow, 0.0 mLfmin %0
4] Column Flow: 415 mLfmin 000 (i}
i Li Velocit 56.8 ot 0o
Data Analysis inear Velocity: anfsec 0.0 00 <
11k Data Acquis Detall
Message | Sub Message: | Date | Time | Code | User Name -
[T\ Message / KA ,

C: 79.2GB Free NUM SCRL

4.1.14.7 INJECTION:

Temperature (as specified in the method)

0
o

< Injection mode (Split)

<+  Sampling time (as required)
<  Flow control mode (Pressure)
<  Pressure (as required)
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& Total flowColumn flow (as specified in the method)
& Linear velocity

@ Purge flow

& Split ratio (as specified in method)

R Click to Set (for column selection as required)

@ Injection program (Rate, Pressure, Hold time)

/Y Realtime Analysis (GC-2010-System Administrator) - [Data Acquisition - Untitled]
4.1.14.8 £94 File Edit View Method Instrument s Window Hel &l
IDeH <6 56 | Dl 7im? [aNe?
~x] =l
GCNot Ready & ot Ready
Cre 1 hem Value | Setting | _Unit an
SPLZ Temperatr %0 300]C
FamblD SPL2 Pressure 1203 1203 [kPa
Data Comment Tolal Flow 1782] 1782 mUmn
& Purge Flow 30 30 [mUmn__[®0n G OF
[GC Runring Time: 7.23 7 60.00 win FID- 853507 589 kP
”
w Max Infensity - 973,081 a Column Temperd| w0 w0 [C
() 25 ) 75 e} 25 180 15 e T
E FID Makeup Flo £ 300 [mUmn On OOF
%, pownioaa] || o7 2 iow 00 400 [mUnn_[® On COF
FIDT Ar Flow 3997|4000 |mUmn On COF
E £ 00 kP On COR
[ 00 00 [kP: Or Off
00 00 ]KP: On COR
On COF
On O OF
On COR
Detal
[ bac | Twme ] Cose] Usor Nome___ ~
C: 7868 Free NUM SCRL
RL

10:52 AM

S RO s
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4.1.14.9 COLUMN:

<«  Temperature (as specified in the method)
<« Equilibrium time (1.0 min)
<+  Enter the Column Length, Film thickness, Inner diameter &

Temperature.

Column Maximum

ent Data Tools w Help
EEFEEREICEEIE B im Ig#ade?
X
GC(Ready [ Ready
Tne 1 em Value | Sefting | Units 7]
Sample Name SPL2 Temperatu| 3.0 C
Sanple ID SPL2 Pressure 7203 1203 [kPa
Data Comment Tl Fow 7782|1782 [mUmn
& Purge Flo 30 mLnn On o
[GE Runring Time: 11 82 ¢ 60,00 min FID 1 -361 610 Primery Pressure 2 kP
+
i Max Intensty : 73,081 a Column Temperat 60.0 600 [C
fi) s <o 75 100 s 120 175 in Tonper e
= 0] @0n OOF
B Instument Parameters View Nomal CAdvanced) | End Tima  80.00min % Dowrload m;‘::&” ﬁg ﬁ :m: SRR
5] 5 0n O OF
) cobmn [} Fio | B General | @ Acerion Al 084000 Inl/rin -
E C1 Pressure £ 300 [kPa o0 OOT
Te ur c |
emperature: = < @ 'C2 Pressure 00 00 [KkPa @0n OOF
Equibration Tme: 3.0 C3 Pressure 00 00 kPa ®on OOT
FIDT Deteck @00 OOF
Calumn Information (BP-624) FIDT Fiam @00 OOF
Column I L Carrier Ga: @0n OOF
Instalation Date: 150713
o Oven T e
mp.: 230C
Rate Hold Time
#om B 750 [
Ioner Dismeter:  0.32mm DD 000 [ 2]
1) [T 0
Fiim Thickness: 1.80um 0,00 00 0.00
L Deta Acquis Detai.
E Message ‘Sub Message [ Date | Tme | Code] User Name -
[ T\ Message / ]« '

S
i

BB

il 3 |

C: 79.2GB Free NUM SCRL
ws7aM ||

7/26/2015

- % E 0
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4.1.14.10 DETECTOR:
Temperature
Sampling ratio (100)
Stop Time

Programming.

/Y Realtime Analysis (GC-2010-System Adrini

{4k File Edit View Method Instrum ol Window Help

iDeB |0 Lk (O=ELHE Eeacery im? ignke
HE) x|
GC‘Ready GC Ready
e 1 em Value | Setiing | _Units [T
Sample Name: SPL2 Temperatur | U0 EE
Sample D SPL2 Presure 203 1203 [kPa
Data Commert Tota Flow 72| 1782 mUmi
E3 Purge Flow 30 30[ml/nn__[®0n O OF
[GE Runting Time: 13.23 /60,00 min FIDT: 63080 Pimary Pressurs = kPa
@
u Max Intensty : 973,081 é Column Temperat| 60.0 600|C
00 25 <o 7s 100 25 120 178 0 Tomeda| 00| HI[C
0 Instument Parameters View Wormal ) igvanced) | End Time 60.00 i % Dowrioad m;‘::i Fio ﬁg ﬁ :m"
[ szl column | 2 7101 | B eneral | ) Acdrion| A o L I
o APCT Presaure 00 300 [kPa
Te tur 25.0 c mL/min M
emperatre: L @ APCZ Pressure 00 00]kPa
[¥]pata Acquisiion APC3 Pressure 00 00][kPa
Sampiing Rate: msec E g} geﬂedur
ame
StopTime 8000 mn - Carier Gas
Delay Time: 00 mn Flow Program
Subiract Detector: Fate | Fow | Vol Tme.
- 00 W[y
[0 00 [0
[ 00 [
000 00 W |- o
41k Data Acquis Detal...
= Message Sub Message | Date | Time | Code | User Name =
1> A\message / i ;

C: 79.268 Free

NUM SCRL
£

smmo ]
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4.1.14.11

4.1.14.12

4.1.14.13

4.1.14.14

4.1.14.15

4.1.14.16
4.1.14.17

GENERAL :-
<+  Ready Check
@ Heat Unit

& Injection Flow

X FID
‘¢ .
/4 Reattime Analysis (GC-2010-System Administrator) - [Data (=t
§4L File Edit View Method Instrument Acquisition Data _=][x
DB |0 BR[OS 7 #lm? lgsad?
Xl e
GCReady
Cine 1 St Units ad
Sample Name T
Semple 1D 7203 (kP2
Data Camment T78.2 | mUmin
6C mL/min Or off
(GC Running Time: 13.40 ¢ 60.00 min FID1: 67152/ = kP
1y
Vv Max Intensity : 973,081 E‘ Column Temperat 60.0 60.0 |C
00 I B 3 100 ED 120 17 min TorpeaE ECT
D nstument Parameters View = D1 Makeup Flo 00 300 [mi/mn__[&0n OO
% Downiosd| HZ Flow 200 | 400 [mUmin__[®0n O OF
o0 Dof
77 sp2 [ g column | @ Fipa | [ General | @) addrion| ArFlow 39981 4000 mUmin n
Ready Check : E APCT Pressure 300 300k On O OT
Heat Urit: rection R m APCZ Pressure 00 00 kP On O OF
APC3 Pressure 00 00 kP On O OF
7]Colamn. () FIDT Deteci On O
[v]spL2 FIDT Alame On_© o
[¥]FD1 = Carrier Gas On O Off
Detector (FTD /BID): | Value | +
(]
Baseline Drift:
"4l Data Accuis Detai...
A Message Sub Message | Date | Time | Code | User Name: -
|« [+ [\ Message ] « >
C: 79.2GB Free NUM SCRL

10s9aM | |

. P
O ms

After setting the above parameter, click on File and save the method file as per the required
name.

To carry out the analysis open the method file and check the parameters as per method
requirement.

Click on View to monitor Instrument parameters; the window will be displayed on the right
side of the screen.

Click down load icon and wait for parameter setting.

Click on the System ON icon menu.

System will start automatically. Display will show method parameter on right side of window
in two colour (yellow & black). The status of the system will be displayed as System not

ready.




PHARMA DEVILS

GUALITY CONTROL DEPARTMENT

STANDARD OPERATING PROCEDURE

Department: Quality Control SOP No.:

Title: Operation and Calibration of Gas Chromatograph (Shimadzu GC-
2010 Plus with HS 20 Head Space)

Effective Date:

Supersedes: Nil Review Date:

Issue Date: Page No.:

4.1.14.18 When system becomes ready, yellow colour disappears and the window shows status as Ready
mode.

4.1.14.19 Click flame ON to ignite the flame. It gives a minor sound when flame ignites. Similarly click
ON to start the detector. Check the status of flame and detector. It should show ON status.

4.1.14.20 Startup Analysis:

4.1.14.20.1  Click to the single injection or Batch analysis icon feed the information as per requirement and
check baseline correction.

4.1.14.20.2  For Single Start

4.1.14.20.3 Click on the Single Run and input Sample Name, Sampled ID, Vial no, File Name, and
Description in the sample login and then click OK.

4.1.14.20.4  Click zero GC to make base line correction.

4.1.14.20.5 Click to Start the single injection for run.

4.1.14.21 Creating the New Sequence.

4.1.14.21.1 Double Click the Real time Batch, File will be displayed on the screen. Select new batch file.

4.1.14.21.2  Click on file and open new batch file. Input Vial No., Sample name, Sample ID, Method file,

Data file and Data description and then save batch file as per the required name.
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4114213 S e
e . . i File Edit View Instrument Batch Tools Window Help ===
DR <R ek (D=dJdE 2 s an=bEE BiE? {8
—xl =l
ain older. C:\LzbSolutions\Data"Project 1 - HotReads
e Analysis | Data File | Level#| Report Output | Report Format File | Data Comment |
il = T 1 ] 1 1 I tem Value | Setting Units arl
Realtime Batch SPL2 Termporah 340 Tlc
SPL2 Pressure 6.7 60.7 [kPa
Total Flow 999 95.9 [ mLimi
Purge Flo 30 0 [ mLimi 5 On O OF
r Primary Pressure 510 kPa
7% Save Batch File As
Column Temperat 500 500[C
Savein: |, Project1 ~- @2 o
Temperatur 7997 2000 [C
Name D i T Makeup Flo 300 300 [mUmin of
H2 Flow 100 400 [mLim of
J./ FID RSD and Sensitivity 1132015626 M Fi | fepse o 557 2000 mom o
|| HSRSD. T26/2015 1191 AM i
C Pressure 50 500 [KF: [sij
C2 Pressure 00 00 [KP: of
C3 Pressure 00 00 [KF: of
D1 Detecior o
DT Flame: oF
Corer Gas ToF
< »
File name | - Save
Saveastype: [GC Batch File ("gch) v [ Concel |
« =0
41 Data Acquis... 7 Reatime Detail
B Message Sub Message Date Time. Code User Name -
7 [ Start Batch Processng (Data Acaustion). itions\Data\Project 1\HS RSD\s1 test.gcb  #1 7/26/2015 1107 AW 2400 | System Administrator I
Stop Data Acquisiion od 772672015 11133 AM 2438 System Admiristrator 15
Stop Batch Processing (Data Acquistion) tions\Data\Project 1\HS RSD\s1 test.gcb : #1 7/26/2015 11133 AW 02401 System Admnistator n
[ <[+ ]\Message / <1 i ] v

C: 79.2GB Free  CAP NUM SCRL
o 1AM

7/26/2015

4.1.14.21.4  Click on File and save the sequence file as per the required name.

4.1.14.21.5 Click to start the batch-processing run.

4.1.14.22 DATA PROCESSING:

4.1.14.22.1 After completion of the injections, click GC Post run analysis icon on the main window to
open the data file.

[l LabSolutions Main (Syste

File View Window Help
@°

Data Analysis Tools

Ml ® @

Iret ruments Browser

il

’; /_‘ H Cl i L 12FBM i

7/26/2015
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4.1.14.22.2

4.1.14.22.3
4.1.14.22.4

4.1.14.22.5

(G Postrun Analysis (System Administrator) - [Data Analysis - Untitied) EoEX

Jimll Eile Edit View Methad Layout Tools Window Help (= Jlem 3¢
I [ [ == | &) | v
- =l
Polder: (Ll | [® Chomeiogiam View
[ ataPromctivishsn =) e
T STOT e 7 .
Filename =
PRSR | | - planko1 P B
] Blank02
L3501
w;svwz 0500 0oba1 0oboz 0obs 0oha 00hos  00ba6 00b67 00b0 0 0b0s  Gobio 0lobii Gobiz w73 [awbie 00015 G obiemn
51003
Jx wanaty o
<3570 04 TSI o A
L35TD 05
1 STD 06
Vhaard L3sto o7
1] Vail pessurization test
o
o (il .
Max ntensty
o.0boo oobol o.0boz o.oboa 0.0bGf 0.0bGE  0.0008 0.0bG7 0.0b02 0.0b08 00010 0.0611 0.0b1Z 0.0013 0.0b14 0.0B15  0.0018mn
T < FimeullaView - Poak Tab | B < Wothod View - Paak Integration Paramalors T R
Peak Table | compound| | = | | integration | identifcation | Quanttative | Compound | Group: | Performance | Custom | Q& Ghack | Retention Index |
= 3
lﬁ Al Channe: i
" [l Data Anaiysis

Select the File Double Click.
Postrun Analysis (System Adinistrator) - [Data Analysis - STD 01.gcd] N o 7|

File Edit View Method Layout Tools Window Help [=llx]

L Y PR e— R TEYC Y 2

=xl
[ wan_ | [Foider: B Chromatogram View
Data Anaysis | || \pamprojectiVisRsD~ . e ntensiy . 152778 [Method Fils Name]
[T Tre 4808 Tnten. ik | MDA
E. Filename 1500004 [Driginal Method File Name]
;
e ":_' - 14 Blank 01 gem
= [+ Blank 02 [Sample Name]
[ sTDO1 §TD
125000+
Fi%l s [Sample ID]
STD 01
ronivto o [ | IS
[ sTD 04 [ouired by]
[ sTDOS foooory System Administrator
‘lﬁ; |-95TD 06  Date foquired]
s L sTD 07 [ 2132015 %06:06 P
|4 Vail pessurization test 750004 [Sample Type]
Manual Peak [Commen]
Integration 50000+
{Ivi Volume]
1
25000 gham]
FIDI(Ch1) - -
| Maxintensity 182778 o4 g
05 10 15 20 zs 30 35 40 45 50 ss &0 &s 70 7% mn
B <> Results View - Peak Tab | B <> Method View - Peak Integiation Parameters [Eoiew] @ Edit
[ Peak Tabie | Compound| + [ |[ tntegraton [ Quanttauve [ compound [ Group [ Performance [ custom [ Qc Check | Retention index
I n A
00 B ”ﬁjfm O B ‘ Width: 3 sec <
L [#S] [S] g# jui) 5] Data Arcivsis |

Then click Wizard.
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is (System

53 Postrun

4.1.14.22.6

il File Edit View Method Layout Tools Window Help

500t N - O |

BEIE

W o0 B0 O EEICIC R ES e
Er) “xl
Folder: B Chomalogram View
[Method File Hame]
IOt Tie 0000 Wken g |4 MORDETE
Filename 150000 . [Driginal Method File Name]
) Blank 0L Compound Table Wizard 1/5 @ B
] Blank 02 [Sample Hame]
1sTDOL iy
1250004 This wizard ically creates table_ Pk hat the curent compound
MSTDUZ table will be replaced with the new one created by this wizard. [Sample D]
M $TD03 this page, please set the peak processing parameters for peak detection. stom
1sTD 04 Acquied by)
Jsm0s 100000+ Width: F] = Syctem Adinisrator
115D 06 Sope: 000 uimin _ [Dae hogied)
Ason W, [0 PN3/25 90606 PH
Drift: 0 wjmin
M Vail pessurization test TE00l Program [Sample Type]
T. DBL: 1000 min [
Min, AreafHeight: 100000 counts Naise/Drift Calculation... [Comment]
500004 . .
Calculatedby: @ Area (7 Height
b e
1
25000+ g/\am]
«Lm l
T o |
Wex ntensty 152,776 e 1 g
T T T

05 10

15 20 25 3 35 40 45

0 ¢ ResullsVien - Peak Tab
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T
00 50

Peak Tabe | Compound |

Integrizton | dentifiation | Quentiative | Compound [ Group [ Performance [ custom [ Qe check [ Retentin ndex

[fn /7~

Width: 3 seC

e

4.1.14.22.7  Click Program.

Postrun Analysis (System Al g1 Integration Time Program - STD OL.ged = (e ] = |
[l Ele Edit View Method ~ Rome:  3.sez Inten: 185111 Reference chrom che: [FIi =] [=I=] ]
13 E %« | w M ntenaiy 152778 | v

=] 1500009
Main Foldar:
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Filename {Driainal Methad File N ame]
3 sienk o ol HE AED tot gom
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so000]
B sTDOL 510
=510 02 25000] 15 arrple 101
(15570 03 EAEIES
[ sTD 04 ! [Acquired by
135TD 05 o B3 35 P B E] 5 i
EECEE (S Y s sty pe e A - (Date Acauiad]
Pl | S = ey
i [Tmotmir) |  Command | Value |
S vailpesef ] n, = — | ey {5ampl Ty
Load Data... ] [Comment]
[ Smuse ) [
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2
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EEIE 1] el b
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S5 60 & 70 75
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4.1.14.22.8 Enter integration parameters. And then Ok.

[ Pestrun Analysis (System Admini - [Data Analysis - STD D1.gcd] S@] = |
File Edit View Method Layout Tools Window Help BEE
H&| @

i[FiD1 = &8 ERES e
SE
Folder: O Chiomatogram View
[Data Analysis | |[_patmprojectiyisRsd v W o sty 15272 Ry

o1 1 Time 0000 inten
[Original Methad File Name]

B Filename 150000

: r
PORSN | | - stankon Compound Table Wizard 2/5 == WD e
= e 8 Blank 02 Sample Narve]
[AsTDo1 B
125000 “Scioc| et Tome] Aeom | Hewght | = Selectpests you want to define by chedking boxes
EI I sTD 02 0T S Taaage| | on e pesk tabe [Sampie ID]
" 51003 il WFi STD 01
Applyto Method
Do o] W wax nensty: 152770 cquied by]
e = o | 4,
Bso0s B o ystem Admirisrator
=7 1500004 = .
5 [4sTD 06 5  [DaleAcauied)
L =507 L [ 713281530606 PM
4] Vail pessurization test 750004 100000 m i [Sampie Typel

L

Manual Peak so000] [Comment]
Integration 50000 )
@ {Inj ¥olume]
o o] =" 1
e L[> T\FID1 -Ch1 00 S0 mn | i)
2
T . /
- I 2
EDIh) Postyun Analysi (system Administrator] - [Data Analysis | [ sBack J[ Next> ] [ cancel | [ mep ] [|F @
Wax Itensky 152,776 ~STB iLged]
75 30 35 40 45 60 55 60 85 70 75 mn
ol Integration Parameters 53 Viow |2 Edt

on | Quantitative | Compound | Group | Performance | Custom | QC Check | Retention Index

0o E) el

w EEFE |

~mEo
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4.1.14.22.9 Tick the Intergraded Peak. Then Next.

[ Postrun Analysis (System Admini - [Data Analysis - STD OL.ged] = 2
[ File Edit View Method Layout Tools Window Help =]

IFE - a ? FID1 )| 0 | & | | E) &%
M E]
Main Folder: O Chiomatogram View
il 1 e 0000 Tnten By LB
B Filename 150000} » [Original Method ik Name]
-~ 3 Blank o1 Compound Table Wizard 2/5 =] BEED EED
1) Blank 02 [Sample Name]
[AsTDo1 B
125000 Selec] Rt Tume]  Arsa | Height | - Select peaks you nant to define by checking boxes
?l 457D 02 " o the pesk tabie. [Sampie 1D]
- il W 6170 375769 1 o
Poiyte [sTDO03
y Detos o] W wax nensty: 152770 [Acquired by
e nfe . B
= 51005 e & yslem Admirisialor
|13 sTD 06 & [Date Acquired]
Jstoor L F13/2015 306:08 FM
[12] Vil pessurization test 75000 100000 @ [Sampie Type]
co000] [Comment]
50000
{Inj ¥olume]
o o] 1
25000-] L[> \FiD1 -Ch1 / 0o s [ialt]
2
<[ 0
RO [ | (rom e et o) [
Wiax Infensty - 152,776 ~STD 0Lged]
25 30 35 40 45 50 55 80
ak Integration Farameters G View
| Quentitative | Compound | Eroup [ Performance | Custom | QC Check | Retention Index
sec -

[ Postrun Analysis (System Admis

STD OLged] =@ ' )

@l Eile Edit View Method Layout Tools Window Help [N
12|« [ER ([l 7 I[FAz =)| = | & Ey | |
| -ix
Wain Folder: (== NG e
Data Analvsis | | [ ipamiproectivsnsn v w M itansty 152,778 dsibed Fie Name)
P ) gy B
Filename 150000 H H H H {Driginai Method Fie Hame]
3] Blank o1 Compaund Table Wizard 4/5 T HE A (st gem
1 Blank 02 ample Name
3 5 Narre)
m‘ L 128000 Identification o
(= Windew/Band: @ Window © Band Lo
[+ 5TD 03 AL
1 STD 04 Windaw: 0 % orired by
15570 06 o oo ot e
- 5TD 07 Identficaton Method: | Absokite RE =) [ 7iaa0iE oe0s P
] Vail pessurization test 78000 ample el
13 Voil pessurizotion test Pe: Selection: Fr— = 5 ample Treel
[I Dizplay et identified peaks as pesks with zero areatheight) [Carnment]
s0000-| |Add the peaks with rero areaheight) to calbration level
ini Valume)
Retention Time Upd 1
25000 : © dvarmge Q/mnl
< .
FIDIECh 1) L3 < Back Next = Cancel Help. -
M Intensity - 152,77 o [ ] [ J g
DR R R R R R R R R R G
T < Fies View - Pask Tab [ 07 € Mthed View - Faak [iegiation Paamatar 53 Viom [ ET
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- = =
— | e i : 2
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I oty e A it D 50 = | | < |

File Edit Miew Method Layout Tools Window Help [1=]x]

IR SR == O 7 2w |8 %@ !
=
Folder: B Chiomatogram View
| [Method Filz Name]
+\Data\ProjectHSRSD ~ ~ ul Max intensity : 152,776
[T 1 Time 0000 Tnten. £ [, ORIt
Filename 150000-] [Diiginal Method File Name]
) Blank 1 Compound Table Wizard 5/5 [ HS ASD testgom
4] Blank 02 (5 ample Name]
stot Sy
125000 ollowing compound table is created.
[uJsTD 02 heck the contents and modify it f necessary [Sample D]
B0z ST
] STD 04 ID# | MName [ Type | RetTime | Conc(l) | [Acaquired by]
stoos 100000 1 RT6170 [Taget I 50| 7| System Admristiator
2 Teroet 0001 1
1] STD 06 [Date Acquired]
stoo7 H3/2015 S0605 PM
1] Vail pessurization test 750004 [Sample Type]
Urknown
[Commert]
50000~
{Ini. Volume]
1
25000 [ViaH]
2
<m ’
FID1Ch) - <Back [ Fnish | [ Concel | [ tel
Wax Intensiy - 152,776 O
==
05 10 15 20 25 30 35 40 45 50 55
0 ¢ ResultsVien - Peak Tab | O < Method View- Peak Integiation Paramsters G View
[ Peak Table | Compound || |[ integraton [ identiication | Quanttative | Compound | Group | Performance | Custom [ QC Check | Retention Tndex
T rh-: g b
”jﬂd\ﬁm E K Width: 3 sec 2
56 Deta Anciyss |

4.1.14.22.10 Name the peak than Finished OK. The click to Apply Method.
011409 1] B o oo - ||

[l Ele Edit View Method Layout Tools Window Help [=I=][x]

2 FID1 -]l w5 ) &
Folder: B Chiamatogiam View
[Hethad File Name]
\pata|project1\Hs RSD w Max Inenstly : 152775
il e 076 fnten g0 . HSRSDtestgem
Filename 150000-] [Diiginal Method File Name]
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T 1) Blank 01 e
e [ Blank 02 [5arle Nane]
[Bsoa 125000-|
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= sTD o1
Appiyto Method ﬁ ;g gj P
oaqied by
Dstos 100000 Postrun Analysis === T A
44 f 135TD 06  [Date Acauited]
Wizard [fstoo7 [2527] The [Method View] is in the Edit mode. Do you apply the new | REIREIEIE]
1] Vail pessurization test I seftings? [5ample Type]
= Urknovn
('} [Vesl:Save current changes.
e [Nol:Cancel current changes, [Commert]
i 50000-{ [Cancel]:Close this message without saving.
{Ini Valume]
0
25000 veo [ LCE
<[ ’ - - " -
FIDIChT) =
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05 10 15 2o 25 30 35 40 45 ) s5 G0 &5 | T0 | 75 mn
B ¢ ResultsViow - Peok Tab | 8 <> Method Vien - Peck Intogration Parameters 53vien
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o0 o FID1 Width: 3 sec =
I EIE 5 eto sty |

4.1.14.22.12 Yes then Save the method.
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4.1.14.22.13

4.1.14.22.15

4.1.14.22.16
4.1.14.22.17
4.1.14.22.18
4.1.14.22.19
4.1.14.22.20
4.1.15

2 P s sy - s 5100150 - © |

flmll Fle Edit View Method Layout Tools Window Help _ =)=
e 1= = PN NP =S Grm— | - &
x|

=l
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51D 05 1000001 System Administrator
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Wizard =
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!!‘ Urknown
[Commert]
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me
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- . M
FID1(ChT) > . -

Nax Intensity - 152,776

05 10 15 20 25 30 35 40 45 50 55 60 85 70 75 mn
B ¢ Results View - Peak Tab | B <> Method Vien - Peak Integrafion Parameters @ Edt
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Nome =
NFDT{ width: B sec -
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[ Postrun Analysis (System Administrator) - [Postrun Batch - HS-20 RSD.gcb] o 5 o]
iF:File Edit View Batch Too

iD2E| <0 (R | e

indow Help —=]x

=l S
WMain Flder:
Data Analysis
Data Report
Postrun Batch | | | Filename
|4 HS-20 RSD
1451 test

14 Vail pessurization test

Start
Postrun Batch

Stop

L] -
e ;

Data Andlysis

MENE] | Data Aralyss | B Data Repot_ 5 Posinun Baich

CAP NUM

1245oM | |

T
% 13O s

Open the Standard report format generated in the report format.
Select the data result and transfer to standard report format.

Display will show the standard report with chromatogram and results.
Click to print the report and select the printer, then click OK.

Record the operation details in instrument log book of GC.

HS 20 Headspace Auto sampler.
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4.1.15.1 Double Click the Head Space icon.

!

.

HS-20.Ink

4.1.15.2 HS-20 Program Initializing and window display on the Screen.

A WO il T Lol e ]

Than ok.
11 i ¢ 5 | GC configuration - WordPad |
41153 & e °
D ‘ Calibs 11 A
Paste e B/ 7 U e X x| 2A
oo o
5200520 Py
File Pretreatment Instrument Display Tools Help
2§80
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Instrument Status
Batch File:

e

Start Row:
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# | Viald| Status. | Comment [ Method File Path | Transfer Line Temp. | 33.0 150.0

i
]
]
il

Sub Message [ Date. [ Time [

100% (=) )

O]

[ Message |
= T EEIEY
41154 Click the instrument status Click on method edit.
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Save it. the Sequence in Headspace.

< g0

Same Sequence Created the GC to be Start the Same time Run .But GC sequence only
Generated the Data.

After completion of this take print of Method file and sequence respectiviliy.

Conditioning of capillary and packed column
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41.17.1 Carry out the conditioning of the column when impurities have adhered to the liquid phase of

4.1.17.2
41.17.3

41174
4.1.17.5
41.17.6

4.2

421

4211
42111

42112
42113

42114

42115

421151

421152

4.2.2

4221

the capillary column or baseline becomes unstable or ghost peaks are observed in the

chromatogram or peak detection of components is not obtained.
Set the flow rate of carrier gas as per the requirement of analysis.

Set the temperature of the column oven approximately 30°C higher than that is required for
analysis. Do not exceed the maximum allowable temperature of the column.

Set the temperature of the detector approximately 30°C higher than that of the column oven.
Perform conditioning for two or three hours or more depending on the degree of contamination.
After completion of conditioning process of the column, ensure for the system suitability of the
column as per the requirement of the product to be analysed and after obtaining satisfactory
results use the column for further analysis.

Calibration:

Flow Calibration:

Frequency: Quarterly

For capillary column:

Connect the column (30 m X 0.32 mm ID, 1.8-um film thickness) fused silica analytical
column (BP 624) to the gas chromatograph.

Connect the flow meter to detector outlet.

Carry out the calibration of Gas flow keeping oven temperature, injector temperature and
detector temperature at ambient.

Put on the carrier gas and note down three readings consecutively at frequency of one minute
at set flow rate for 0.5 mL/min, 1.0 mL/min, 3.0 mL/min, 5.0 mL/min and 10.0 mL/min.
Acceptance Criteria:

% RSD of the three readings flow rate should not be more than 2.0%

Flow accuracy: £+ 20 % of the set flow rate.

Calibration of Head space and Auto sampler (Precision, Carry Over and Linearity of
Flame lonization & TCD Detector and Precision and Linearity of Injector):

Chromatographic conditions(Flam lonization Detector):
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Column : 30m X 0.32mm X 1.8 pum fused silica analytical column (BP -
624) or equivalent.
Carrier gas : Nitrogen

Column Oven temperature

Column flow

Injector port temperature
Detector port temperature
Injection Volume

Split ratio

: 60°C, 2 min hold, Rate: 30°C/min — 210°C, final temperature
— 8 min hold.

: 2 mL/min

: 240°C

: 260°C

- 1pl of each solution (For Liquid injector)
10

Chromatographic conditions(TCD Detector):

Column

Carrier gas
Column Oven temperature

Column flow

Injector port temperature
Detector port temperature
Injection Volume

Split ratio

Make Up Flow (TCD)
Run Time

: 30m X 0.32mm X 1.8 um fused silica analytical column (BP -
624) or equivalent

- Nitrogen

1 40°C, 0 min hold, Rate: 25°C/min — 90°C,170°C @ 15°C/min,
Hold for 15 min .

9.99 ml/min
250 °C

270 °C

1l

2.0

30.0 ml/min
22.33 min

Head Space Conditions for Shimadzu (HS20):

Oven Temp

Sample Line Temp
Transfer Line Temp
Equilibrate Time
Pressuring Time

Pressure Equilibrating Time
Load time

190 °C
:100 °C
:95°C
: 20 min
: 1.0 min

: 1.0 min
:1.0 min
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Load equilibrating time : 1.0 min
Inject time : 1.0 min
Needle flush time : 1.0 min
GC Cycle Time :25.0 min
4222 Prepare standard Solution as given below.

42221

42222

4223

42231

4224
42241

42242

42243

42244

42245

4.2.2.4.6
42246.1

Preparation of Stock Solution:

Stock solution (A): Weigh accurately about 1.0 g Ethanol in 100 mL volumetric flask
containing about 50 mL dimethylsulfoxide. Shake the flask and dilute up to the mark with
dimethylsulfoxide. Further dilute 10 mL to 100 mL with dimethylsulfoxide.

Stock Solution (B): Weigh accurately about 1.0 g Isopropanol in 100 mL volumetric flask
containing about 50 mL of dimethylsulfoxide. Shake the flask and dilute up to the mark with
dimethylsulfoxide. Further dilute 10 mL to 100 mL with dimethylsulfoxide.

Resolution Solution:

Pipette out 10 mL stock solution (A) and 10 mL of stock solution (B) in 100 mL volumetric
flask and dilute up to mark with dimethylsulfoxide.

Standard Solution: (FID DETECTOR)

Level — I: Pipette out 5.0 mL of stock solution (B) in 100 mL volumetric flask and dilute up to
mark with dimethylsulfoxide. This is 50 ppm solution.

Level — II: Pipette out 7.5 mL of stock solution (B) in 100 mL volumetric flask and dilute up to
mark with dimethylsulfoxide. This is 75 ppm solution.

Level- I1I: Pipette out 10.0 mL of stock solution (B) in 100 mL volumetric flask and dilute up
to mark with dimethylsulfoxide. This is 100 ppm solution.

Level — IV: Pipette out 12.5 mL of stock solution (B) in 100 mL volumetric flask and dilute up
to mark with dimethylsulfoxide. This is 125 ppm solution.

Level — V: Pipette out 15.0 mL of stock solution (B) in 100 mL volumetric flask and dilute up
to mark with dimethylsulfoxide. This is 150ppm solution.

Standard Solution : (TCD DETECTOR)

weigh about 33.0 mg of each standard of n- Tetradecane,
n- Pentadecane, n- Hexadecane in 100 ml VVolumetric flask containing 20 ml of n- hexane
and make up the volume with n- Hexane. And prepare the solution as below.
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4.2.2.4.6.2 Inject 1ul, of above standard six times.

4.2.2.5 Inject a resolution solution and record resolution between ethanol and Isopropanol.

4.2.2.6 Carry out three determinations of each level and record area response and retention time of
Isopropanol.

4227 For carry over of liquid injections Inject 1 pL dimethylsulfoxide after triplicate injection of
Level - V (150 ppm) and record the chromatogram.

4.2.2.8 Inject 0.5uL, 1.0uL, 2.0pL, standard solutions (100 ppm) in triplicate, record area response
and retention time of Isopropanol for liquid injector.

4229 For Headspace sampler, take 2 mL from each above solutions in three HS vials. Load the
program as per conditions mentioned under 4.2.2.1 and inject the sample and evaluate the
chromatograms.

4.2.2.10 For carry over of headspace sampler take 2 mL dimethylsulfoxide in HS vial, inject after
triplicate injection of Level - V (150 ppm) and record the chromatogram.

42211 Acceptance Criteria for Auto sampler(FID & TCD):

422111 The resolution between the peaks of ethanol and Isopropanol obtained in the chromatogram of
resolution solution should not be less than 2.0.

4.2.211.2 The RSD of retention time of Isopropanol for each level should not be more than 2.0%.

422113 The RSD of peak area response of Isopropanol for each level should not be more than 5.0%.

422114 Plot the linearity graph of mean peak area against the concentration (ppm) of Isopropanol. The
correlation coefficient should not be less than 0.99.

422115 Carry over of Isopropanol is not more than 1% of third injection area of 150 ppm solution.

4.2.2.11.6 The RSD of retention time of Isopropanol for each injection volume should not be more than
2.0%.

422117 The RSD of peak area response of Isopropanol for each injection volume should not be more
than 5.0%.

4.2.2.11.8 Plot the linearity graph of different injection volume concentration against peak responses. The
correlation coefficient, r? value should not be less than 0.99.

422119 RSD for each solvent peak areas of six injections should not be more than 5.0 %. For TCD.

4.2.2.11.10

The RSD of retention time of for each solvent should not be more than 2.0%.
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42212 Acceptance Criteria for Head Space:

422121 The resolution between the peaks of ethanol and Isopropanol obtained in the chromatogram of
resolution solution should not be less than 2.0.

4.2.2.12.2 The RSD of retention time of Isopropanol should not be more than 2.0%.

422123 The RSD of peak area response of Isopropanol should not be more than 15.0%.

4.2.2.12.4 Plot the linearity graph of mean peak area against the concentration (ppm) of Isopropanol. The
correlation coefficient should not be less than 0.99.

422125 Carry over of Isopropanol is not more than 1% of third injection area of 150 ppm solution.

4.2.3 Column Thermostat Calibration:

4231 Isothermal:

42311 Place the temperature probe of the calibrated thermometer in the column oven and close the
compartment.

4.23.1.2 Set the temperature to 30° C. Allow the system to equilibrate.

4.23.1.3 After 30 minutes, note down the value displayed on the calibrated thermometer.

42314 Similarly set the temperature to 100°C, 150°C, 200°C, 250°C and 300° C note down the value.

4.23.15 Acceptance Criteria:
For30°C:+3.2°C
For100°Cand 150°C: +4.2°C
For200°C,250°Cand 300°C: +55°C

4.2.3.2 Programming

42321 Place the temperature probe of the calibrated thermometer in the column seat of the column
thermostat and close the compartment.

4.2.3.2.2 Set the column temperature as 50°C for 1 min. Raise the temperature to 62°C at the rate
12°C/min. After one minute note down the value displayed on the calibrated thermometer.

4.2.3.3 Acceptance Criteria:

42331 + 5.0°C of set temperature

4.2.4 Frequency: Half Yearly.

4.2.5 After the calibration is completed, make the entries in the Annexure - | and enter the status of

the calibration in the Instrument Calibration Tag.
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4.2.6 If instrument is out of calibration, affix “UNDER MAINTENANCE “or “DO NOT USE” label

on the instrument and immediately inform to maintenance

And call service engineer. Follow the procedure as per out of calibration SOP.

5.0 ANNEXURE (S):
Annexure - I: Calibration Record of Gas chromatograph flow and Column Oven Temperature.
Annexure - 1I: Calibration Record of Gas chromatograph.

Annexure - I1l: Log book of Gas Chromatograph

6.0 REFERENCE (S):
SOP: Handling of Out of Calibration instrument.
SOP: Preparation, approval, distribution, control, revision and destruction of Standard
Operating Procedure (SOP).

7.0 ABBREVIATION (S)/DEFINITION (S):
SOP - Standard Operating Procedure
RSD - Relative standard deviation
GC - Gas Chromatography
ppm - Parts Per Million
°C - Degree Centigrade
IPA - Isopropanol.

Min. - minute

REVISION CARD

S.No.REVISION|REVISION | DETAILS OF REVISION |REASON(S)| REFERENCE
No. DATE FOR CHANGE
REVISION |[CONTROL No.

1 00 --- --- New SOP -
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ANNEXURE |
CALIBRATION RECORD OF GAS CHROMATOGRAPH FLOW AND COLUMN OVEN
TEMPERATURE
Reference SOP No.
Location Model No.
Manufactured By Instrument 1D No.
Date of Calibration Frequency
Next Calibration Due on Page No. 1of3
ol Flow Rate| Flow Rate| Flow Rate| Flow Rate| Flow Rate
05(ml) | 1.0(ml) | 3.0(ml) | 5.0(ml) 10.0 (ml) Remark
Type (£2096) | (£20%) | (£2096) | (£20%) | (+ 20 %)
Obs. Flow
(mL) Meets /
Capillary Does not
Column | % RSD meet the
(NMT requirement.
2.0%)
Test Name Observation Acceptance Criteria Remark
Isothermal: For30°C:£3.2°C Meets /
For 100°C & 150°C: £4.2°C Does not
30°C = meet the
For 200°C, 250° C & 300°C: £ 5.5 ° C|requirement.
Column o~ _
100° C =
Thermostat

Temperature | 1550 ¢ =

200° C =

250° C =

300° C =
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Programming:

Initial temperature: 50°C =

Final Temperature: 62°C in

1 min=

+ 5°C of set Temp.

Meets /
Does not
meet the

requirement.

Calibrated By:

Date

Checked By:

Date

Approved By:

Date
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1) Flow Calibration:
Flow meter ID: Calibration valid Up To:

Capillary Column ID No.:

Column Type-Capillary Column
Set flow rate Observed flow rate in ml/ min Flow rate Limits (%) RSD
SNo.| (ml/min) in mi/min [Limit: NMT 2.0
1 2 3 Mean (i 20 % of set %]
flow)

1. 0.5 0.41t00.6

2. 1.0 08t01.2

3. 3.0 2.4103.6

4, 5.0 4.0106.0

5. 10.0 8.0t012.0
Performed By: Checked By:
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2) Column Thermostat Calibration:
Thermometer ID: Calibration valid up to:
Observed
Temperature (°C) Temperature Limit
°C)

Isothermal 30° C 26.8°C t0 33.2°C
100° C 95.8°C to 104.2°C
150° C 145.8°C to 154.2°C
200° C 194.5°C to 205.5°C
250° C 244.5°C to 255.5°C
300° C 294.5°C to 305.5°C

Programming | ynjtial Temperature - 50°C 45°C t0 55°C

Final Temperat_ure -62°Cin 57°C to 67°C in 1 min
1 min
Result: Complies / Does not comply
Performed By: Checked By:

Remark: The Instrument Calibration is OK/ Not OK as per In-House requirements.

Calibrated By:
Date

Checked By:

Date

Approved By:

Date
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ANNEXURE Il

CALIBRATION RECORD OF GAS CHROMATOGRAPH

CALIBRATION RECORD OF GAS CHROMATOGRAPH

Reference SOP
Location Model No.
Manufactured By Instrument 1D No.
Date of Calibration Next Calibration Due on
Frequency Page No. : 350f8
Calibration Summary Sheet
. Acceptance
Test Name Observation Criteria Remark
Conc. |RSD of RT Rii;f
Precision, RSD of RT :
Carry Over | 50 ppm NMT 2.0 %
and
75 ppm
Linearity of RSD of Area
Auto FID 100 ppm : Meets / Does
sampler detector 125 ppm NMT 5.0 % hot meet the
Precision requirement.
Carry Over 150 ppm
and Correlation coefficient ‘r’ = NLT 0.99
Linearity of Carryover= NMT 1.0%
FID& TCD
detector and Resolution = NLT 2.0
injector RSD of | RSD of | RSD of RT :
Solvent RT Area
Precision, of NMT 2.0% | Meets / Does
TCD Tetradecane RSD of Area | not meet the
detector. | pentadecane : requirement.
Hexadecane NMT 5.0 %
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Injection RSD of | RSD of | RSD of RT :
Precis;on, volume RT Area NMT 2.0 %
an 0.5 pL Meets / Does
Linearity of 1.0 L RSD of Area not meet the
injector ' requirement.
2.0 L NMT 5.0 %
Correlation coefficient ‘r’ = NLT 0.99
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Conc. RSD of RT RSD of Area
50 ppm RSD of RT :
sampler 100 ppm RSD of Area:
Linearity, . Meets/ does
Precision, 125 ppm NMT 15.0% | not meet the
Carry Over requirement.
and Linearity 150 ppm
of detector: | Correlation coefficient ‘t> = NLT 0.99
Carryover = NMT 1.0%
Resolution = NLT 2.0
Calibrated By: Checked By: Approved By:
Date : Date : Date

1.0 Calibration of Head Space Sampler & Auto sampler (Precision, Carry Over and
Linearity of Flame lonization Detector and Precision and Linearity of Injector.

Balance ID: EQ/QCD/

Standard Preparation:

Stock solution (A):

Weigh accurately g (about 1.0 g) Ethanol in __ mL (100 mL) volumetric flask containing
_____mL (about 50 mL) dimethylsulfoxide. Shake the flask and dilute up to the mark with
dimethylsulfoxide. Dilute _ mL (10 mL)to __ mL (100 mL) with dimethylsulfoxide.

Stock solution (B):

Weigh accurately g (about 1.0 g) Isopropanol in mL (100 mL) volumetric flask
containing mL (about 50 mL) of dimethylsulfoxide. Shake the flask and dilute up to the
mark with water. Dilute _~ mL (10 mL) to mL (100) wth dimethylsulfoxide.
Resolution Solution:

Pipette out ml (10 ml) stock solution (A) and ml (10 ml) of stock solution (B) in
_____ml (100 ml) volumetric flask and dilute up to mark with dimethylsulfoxide.

Standard Solution:
Level-1: Pipette out ml (5.0 ml) of stock solution (B) in ml (100 ml) volumetric

flask and dilute up to mark with dimethylsulfoxide. (50 ppm solution).
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Level-11: Pipette out ml (7.5 ml) of stock solution (B) in ml (100 ml) volumetric

flask and dilute up to mark with dimethylsulfoxide. (75 ppm solution).

Level-111: Pipette out _ ml (10.0ml) of stock solution (B) in ___ ml (100 ml) volumetric
flask and dilute up to mark with dimethylsulfoxide. (100 ppm solution).

Level-1V: Pipetteout _ ml (12.5 ml) of stock solution (B) in____ ml (100 ml) volumetric
flask and dilute up to mark with dimethylsulfoxide. (125 ppm solution).

Level-V: Pipette out _ ml (15.0 ml) of stock solution (B) in ___ ml (100 ml) volumetric

flask and dilute up to mark with dimethylsulfoxide. (150 ppm solution).

Chromatographic conditions for Liquid Auto Sampler:
Column  : BP-624 (30m X 0.32mm X 1.8 um fused silica analytical column)

Column ID:

Carrier gas: Nitrogen :

Column Oven temperature : 60°C, 2 min hold, Rate: 30°C/min — 210°C, final temperature — 8
min hold.

Column flow :2ml/min :
Injector port temperature : 240°C :
Detector port temperature: 260°C :
Injection Volume  : 1ul

Detector attn. 1
Split ratio 10
System Suitability:

= The resolution between the peaks of ethanol and Isopropanol obtained in the
chromatogram of resolution solution is (Not less than 2.0).
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1.1 Precision, Carry Over and Linearity of Flame lonization Detector:

CONCENTRATION
SN 50 PPM 75 PPM 100PPM 125PPM 150 PPM
O RT | Area RT Area RT Area RT Area RT | Area
(min) (min) (min) (min) (min)
1.
2.
3.
Mean
S.D
%RSD

RSD limit (For Area) : Not more than 5.0 %
RSD limit (For RT (Retention time)): Not more than 2.0 %
Complies / Does not comply

Performed By: Checked By:

Auto samplers carry over:

Peak area of | Peak area of Calculation formula % Carry | Acceptance
IPA in Blank | IPA in sample over Criteria

Peak area of IPA in blank x 100 10
Peak area of IPA in sample NMT : 1%

Complies / Does not comply

Performed By: Checked By:

1.2 Precision and Linearity of Injector:

Injection | Injection
Volume No. 1 2 3 Mean % RSD Limits
(ML)
0.5 | RT (Min) RSD limit
Area (For Area) :
- Not more
1.0 RT (Min
(Min) than 5.0 %
Area .
i RSD limit
2.0 RT (Min) (ForR.T)) :
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Area Not more
than 2.0 %
Performed By: Checked By:
1.3 Precision of TCD Detector:
Standard Preparation:
Weigh about (33.0 mg ) of each standard of n- Tetradecane, n- Pentadecane, n-

Hexadecane in 100 ml Volumetric flask containing 20 ml of n- hexane and make up the volume

with n- Hexane.

Chromatographic conditions for Liquid Auto Sampler:
Column  : BP-624 (30m X 0.32mm X 1.8 um fused silica analytical column)
Column ID:

Carrier gas: Nitrogen:

Column Oven temperature : 40°C, 0 min hold, Rate: 25°C/min — 90°C,170°C @ 15°C/min, Hold
for 15 min .

Column flow > 9.99mL/min
Injector port temperature: 250°C
Detector port temperature: 270°C

Injection Volume  : 1pl

Make Up Flow - 30.0 ml/min
Run Time : 22.33 min
SOLVENT
N-Tetradecane N-Pentadecane N-Hexadecane
RT Area RT Area RT Area
(min) (min) (min)

Gl WIN|F-




PHARMA DEVILS

QUALLTY CoNTROL DEPARTMENT

STANDARD OPERATING PROCEDURE

Department: Quality Control SOP No.:

Title: Operation and Calibration of Gas Chromatograph (Shimadzu GC-

2010 Plus with HS 20 Head Space) Effective Date:

Supersedes: Nil Review Date:
Issue Date: Page No.:
6
Mean
S.D
%RSD

RSD limit (For Area) : Not more than 5.0 %
RSD limit (For RT (Retention time)): Not more than 2.0 %

Complies / Does not comply

2.0 Head Space Sampler Precision, Carry Over and Linearity of Flame lonization Detector:
Chromatographic conditions of head space parameters:

Platen/sample Temperature: 85°C :
Valve Oven Temperature : 90° C:
Transfer line temperature: 95° C:
Sample equilibrium time: 20 min:
Syringe Temperature: 95°C:
GC run time: 25 min:

Injection volume: 1 ml:

System Suitability:

The resolution between the peaks of ethanol and Isopropanol obtained in the

chromatogram of resolution solution is (Not less than 2.0).
The correlation coefficient is (Not less than 0.99).
CONCENTRATION
Sr. No 50 PPM 75 PPM 100PPM 125PPM 150 PPM
| RT Area RT Area RT Area RT Area RT Area
(min) (min) (min) (min) (min)
1
2
3
Mean
S.D
%RSD
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RSD limit (For Area) : Not more than 5.0 %

RSD limit (For RT (Retention time)): Not more than 2.0 %

Complies / Does not comply
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2010 Plus with HS 20 Head Space) Effective Date:
Supersedes: Nil Review Date:
Issue Date: Page No.:

Head Space sampler carry over:

Peak area of Feak area of . % Carry Acceptance
) IPAIn Calculation formula S
IPA in Blank over Criteria
sample
Peak area of IPA in blank x 100 100
Peak area of IPA in sample NMT - 1.0%

Complies / Does not comply

Performed By: Checked By:

Remark: The Instrument Calibration is OK/ Not OK as per In-House requirements.

Calibrated By: Checked By: Approved By:

Date : Date : Date




PHARMA DEVILS

QUALITY CONTROL DEPARTMENT

STANDARD OPERATING PROCEDURE

Department: Quality Control SOP No.:
Title: Operation and Calibration of Gas Chromatograph (Shimadzu GC- . )
2010 Plus with HS 20 Head Space) Effective Date:
Supersedes: Nil Review Date:
Issue Date: Page No.:
ANNEXURE 111

LOG BOOK OF GAS CROMATOGRAPH

Instrument Name : Gas Chromatograph (Shimadzu GC-2010 Plus with HS 20 Head Space)

Instrument ID

Time Used for Column ID Number | Total
Date No ' of runin | Used by Remarks

From To Material / Product Test A.R.No. Injections | hours
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