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. Chromatography

. Gas Chromatograph

. Gas Chromatography
.A.J. P. Martin

. R. L. M. Synge

. Liquid Mobile Phase

. Liquid Chromatography
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1. Fatty acids

2. Micro burette

3. Detector

4. Packed column

5. Versatile detector

6. Gas density balance
7. Cathodic response
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1. Sensitivity
2. Signal to noise ratio
3. Selectivity
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1. Temperature controller
2. Micro processor system
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. Gas supply unit

. Flame ionization detector
. Mobile phase

. Flow controller

Flow monitor

. Flow programmer

. Sampling unit

. Automatic injector

. Oven
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Sample valve
Derivative

Laboratory robot

. Column unit
Wall-coated open tube
. Temperature sensor
Elution time

Solvent programming
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1. Gradient elution

2. Peaks

3. Electro-mechanical device
4. Noise

5. Precision

6. Accuracy
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1. Gas generators
2. Hydrogen generators
3. Reducing valves
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. Air generators

. Packard zero air generator

. Catalyst

. Cellulose fiber filter

. Nitrogen generator

. Adsorbents

. Polymeric hollow fiber membranes
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1. Packard hydrogen generator
2. Deionized water

3. Electrolysis unit

4. Solid polymer electrolyte

5. Pressure controller
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1. Diaphragm
2. Needle valve
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1. Viscosity

2. Temperature gradient
3. Mass flow controller
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1. Sensing system
2. Bypass tube

3. Heater

4. Mass flow rate

5. Reference voltage
6. Retention volume
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1. Inlet pressure
2. Retention time
3. Flow impedance
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1. Compressible mobile phase
2. Incompressible mobile phase
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1. Open tubular columns
2. Sample injector

3. Packectolumninjectors
4. Hypodermic syringe
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1. Flash heater
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1. Glass liner

2. On-column injection

3. Open tubular column injection systems
4. Split injection system
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1. Carrier gas

2. Split ratio

3. Waste flow line

4. Diffusivities

5. Quantitative analyses

6. Small diameter capillary columns
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1. Multiple peaks
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1. Retention gap method
2. Stationary phase
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1. Coated section of the column
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1. Solute focusing method
2. Heated and cooled zones
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1. First zone

2. Dispersed fragments
3. Second zone

4. Compact band

5. Separation

6. Gas analysis
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. Internal diameter

. Stainless steel

. Pyrex glass

. Thermally labile materials
. Essential oils

. Surface hydroxyl groups

. Asymmetric peaks

. Silanizing reagent

oO~NO UL WNBE



S5 SISy 328 o .

s & 5 T (63l e b e 5 385 S T el 1 Y sams 056555 Jiz
LT b e sd o shiad Tl OIS 5 COkeg M6 ¢ O gl ¢ Jgile b OT
. 4 . « C “ & s
C,:'-ija oslaul S)9e ou\;.:fu\)) L}A‘f S J.lJLu)o.b)? J‘jﬂ (Lu e 5
ML@°JL‘TQJJ§;}.L§‘J’L“Q):‘“QT)‘J“{Jj@Lﬁ)“)L“d)jd,‘
Bodl> -1-1-0-¥

5 Lol ol @by )8 4 6 SIS 5l S s oS, esle 5 3
T . . o = T o A . .
r.A)L;“ il 5 95 p Llig o ) 0T 65y Sl 56 a7 Sleod g
o Slaaie) 53 6 a ST Lyls sy el —5E 318 ey ST 6l Sdae
S B ¥R e o 2 s 513 Il ag sl LOT aes ls oL
@ sl S S 5w s S sb 4 8 e JLe 50 S VY
ojmf;b\ﬂ D gd o J.JJQ&» O g D laoT Q.s;ﬂ..uiTJé bl Gl mé O 5w
0 1S (Ghyls 4 (GlodiS sl il S ST Ol U B sl S5 o1
P e P PRy I YOSv- B o P PN L PSP PN U PG Y- S R I PO

bl S LOT L 35 05 055 5

. Hydrochloric acid

. Methanol

. Acetone

. Methylene dichloride
. N-hexane

. Lubricating agents

. Packing

. Supports

. Inorganic and organic types of GSC adsorbents
10. Mesh

11. Particle size range
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. Permanent gases
. Pentane

. Alumina

. Silica gel

. Silicate solution

. Sulfur gases

. Hydrogen sulfide
. Sulfur dioxide

. Carbon disulfide
10. Molecular sieves
11 Exclusion

12. Aluminosilicates
13. Zeolites
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. Synthetic zeolites

. Straight chain hydrocarbons

. Branched chain isomers

. Rare gasses

. High surface area active carbon

. Graphitized carbon

. Macroporous polymers

. Co-polymerization of polystyrene and divinylbeneen
. Cross-linking

OCoO~NOOT,WNE



r I8 S gilay S 535 glo

Calg 5> S Susb 4 ph SE s il it (e SVl Gl 4
S S Tdite by e glaip ) el oSl ol LS 055
SN oS 05 Sl wg a5 bopl & dies 09 Seo i B L oy S5
3o s et 53 Lleds S 05 2T i 4 ey ) slae S
£5 5 65 ESKen BT 315 (Vb S5l roman 50k B o Cmls
ol Sl Casls b eSS b LT il s
il o e 095 (SSles)T azun 1 L5045 dias e
&b -3 Sl Faikg 5 (Svonylugl -Y-1-0-Y
38 B8 5y S walil Slad s (511 oy 106K Ol gie 4 03le § 55 pkr
Uipi T Caagls GaesSe gl JK8) T ils 45 es eslizal
Cglais slae e b b 53 B Lo oty g T (ot S y3M)
S0 s el 6350l 3m s I b il o (6ol Slroge 5 S (slaes)
Sl e ge b oSl wl b @3l ) 38 B ey S sl
SISl Tl gl Glaek eSS slite g e ok lgS Olge

barl s 5 bbys 5o 8 Jl bosls 87 Sl S Koo Oy sl S

Resin

. Macro-porous resin

. Dispersive interaction
. Polarizability

Celite

. Diatomaceous earth

. Fire-brick

. Calcined celite

. Glass beads

10. Teflon chips

11. Polymer beads

12. Polystyrene beads
13. Diatomaceous supports
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1. Diffusion

2. Cristobalite

3. Chromosorb P

4, Chromosorb W
5. Chromosorb G
6. Chromosorb S

7. Silanol groups
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1. Silanization

2. Hexamethyldisilazane
3. Trimethylsilyl radical
4. Peak tailing

5. Acid washing
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1. Teflon powder

2. Corrosive materials

3. Loading capacity

4. Wall coated glass

5. Fused silica capillary column
6. Adsorption isotherm
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1. Coating the supports
2. Forensic purposes
3. Filtration method

4. Slurry method

5. Packing
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1. Loading
2. Rotary evaporator
3. Rotating flask
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1. Column packing

2. U-shaped columns

3. Low dead volume connection
4. Theoretical plates
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1. Coiled column
2. Vaccum pump
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1. Automation
2. Benzole mixture
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. Polyethylene glycol adipate
. Deactivated fire brick

. Xylene isomers

. Off-scale peaks

. Dynamic range

. Stainless steel

. Quartz

. Corrosion products
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. Metal columns

. Squalane

. Apiezon grease

. CARBOWAX®

. Thermally labile materials
. Terpenes

. Chelation

. Desty

. Silica-based columns
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1. Dandenau

2. Quartz fiber drawing technique
3. Polyimide

4. Surfactants

5. Deactivation procedures
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1. Hexamethyldisilazane
2. Dynamic method
3. Static method

4. Film thickness
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1. Surface tension forces
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1. In situ
2. Immobilized stationary phases
3. Catalyst
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1, Wall coated open tubular columns
2. Porous layer open tubes
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1. 2,3-butadiene
2. Aluminum oxide
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1. Asymmetric syntheses

2. Geometric isomers

3. Thalidomide

4. N-phthalylglutamic acid imide
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1. a-cyclodextrin

2. B-cyclodextrin

3. 35% phenyl-65% methyl polysiloxane
4. Enthalpic

5. Chiral selectivity

6. Entropic
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1. Switching valves
2. Multidimensional chromatography
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1. GC detectors

2. LC detectors

3. Electron capture detector (ECD)

4. Flame ionization detector (FID)

5. Nitrogen phosphorus detector (NPD)
6. Katharometer detector
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. Harley

. Pretorious

. McWilliams

Dewer

. Combustion detector
Jet

. Electron/ion pairs

. Recorder

. A/D Converter

10. Thermionic emission
11 Background current
12. Noise level
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1. Minimum detectable mass
2. Minimum detectable concentration
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1. Mass sensitive

2. Carbon disulfide

3. Carbon monoxide

4, Universal detector

5. Paraffin, Isoparaffin, Aromatic, Naphthene, @lef
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1. NPD Sensor
2. Heater coil
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1. Heated alkali bead
2. lon current

3. Alkali salt

4. Reese

5. Alkali hydroxide

6. Inactive silica
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1. Herbicides
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1. Low energyB-ray source
2. Tritium

3. Ni®*source

4. DC mode

5. Pulsed mode
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1. Radioactive source

2. Thermal energy

3. Collecting potential

4. Short period square wave pulse
5. Inactive period of the wave form
6. Positive ions
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1. Period of the pulsed potential
2. Off period

3. Pulse duration

4. Pulse frequency

5. Pulse amplitude
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1. Chamber

2. Metal electrodes

3. Concentric cylinders or metal discs
. Insulator

. Entrance conduit

. Negative side of the power supply
. Gauze diffuser

. Positive side of the power supply

. Potentiometric recorder

0. Pesticides
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1. n-Decane
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1. Thermal conductivity detector
2. Hot wire detector

3. Filament

4, Conduction

5. Convection

6. Thermal conductivity

7. Specific heat
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1. In-line sensor

2. Column eluent
3. Off-line sensor
4. Reference cell
5. Measuring cell
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1. Wheatstone bridge
2. Out-of-balance signal
3. Gas solid chromatography
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1. Versatile
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1. Data acquisition and processing
2. Detector electronics
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1. Scaling amplifier
2. Analog-to-Digital (A/D) converter
3. Printer
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1. Full Scale Deflection
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1. Voltage/frequence V/F type A/D converter
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1. Integrator

2. Operational amplifier

3. Feedback capacitor

4. Comparator

5. Preset voltage

6. Counter

7. Voltage controlled oscillator
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1. Analog voltage
2. Bits

3. Data Processing
4. Core storage
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. On-the-fly

. Raw data

. Peak height

. Peak area

. Solid state memory

. High capacity disk memory
. Base-line correction

. Peak skimming

. Multi-peak deconvolution
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1. Liquid extraction

2. Solid phase extraction

3. Reversed phase silica

4. Macro porous polymer beads
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1. Pollution analysis
2. Inert plastic

3. Polypropylene

4. Plastic frits

5. Adsorbent bed
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1. Extract
2. Labile materials
3. Teflon
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1. Chlorinated pesticides
2. Membrane manifold
3. Methyl-tributylether (MTBE)
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1. Anhydrous sodium sulfate
2. Molecular rearrangement
3. Poly hydroxy compounds
4. Amino acids
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1. Trifluoroacetic acid

2. Dichloroacetic acid

3. Benzene sulphonic acid

4. p-toluene sulphonic acids

5. Suphuryl and thionyl chlorides
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1. Linseed oil

2. Solid carbon dioxide-acetone bath
3. Lewis acid boron trifluoride

4, Boron trichloride

5. Acid anhydride
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1. Esterifying reagent
2. Diazomethane

3. Microscale reactions
4, Indicator

5. Schlenk
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1. Gellerman
2. N-methyl-N—Nitroso—p toluene sulfonamide
3. Dropping funnel
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. Phenolic acids

. Silyl reagents

. Trimethylsilyl ethers

. Trimethylsilyl esters

. N,N-bis(trimethyl-sily)trifluoro-acetamide (BER)
. Bis(trimethylsilyl)-acetamide (BSA)

. GC/MS analyses

. Tert-butyldimethylsilyl esters (TBDMS)

. Dimethylformamide
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1. Imidazole
2. Sugars



0 I8 S 5ilegS 3,8 (Sluo

S el s S ass esliel oSl dal gl 0l
Voo 'C o gles s S .}D;@ob}_}é‘ ke bl CJ?@L:“W & Sl s ]
23 5T (6 obledl 5 ods )l e o 35l ok plonil ol ) e 4y
o3l 3550 ST b plgl 4o 53 Mo o 6 358 Jo ol S
ToSla 5 M da g (IS s S Gl LT (ol Sl s sl sl sl
OY) Sl ok (65575 S
" Sl (&I N5 kg 5 ¢

33 4 Sl odis Sl oslizal slag I8 6l 558 315 sy S 5
Sl Glessls gl 55 (s ssb 4 mlb S5l S LT blie dbi
35 4 panie IS il ) )5 4 (5550 Jlb ol g el 5 (g5l
36 obsL S ol Jal ayls s slag 38 318 5les STL Lol s (godae
oty oS pl sl 03V G Gl (3L 5 o dom 53 5 ol JSCin &S e
O Jgb 53 Gges T (plad iy I U 3h i Oge 53 oS Lsb 4 dges
T O 5 G ol Do 4 a5 5,550 150 oSl p g 1350 Jol Ol
Fan s Wb L L gl GE 0L S slge ol (el ol ol 5 0s
o SbOse foo 035 4 8 Gl Gilg e il JShe 0T o
osb 4 Sl 658 SIS Sl S sy ol bl S (58 31 S by S

Sy dle Olge 4 Ll ol oslinul suae ol s 8 s ng':.aTC,.:Eé}a

1. Blau

2. Halket

3. Preparative gas chromatography
4. Radial distribution
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. Nondestructive

. Flow impedance
. Selection valve

. Eluent

. Collecting vessel
. Distillation

. Desorption

. Analytical GC
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1. Resolution

2. Throughput

3. Moving bed continuous chromatography system
4. Moving bed extraction process

5. Freund

6. Continuous sample feed

7. Dinonyl phthalate
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1. Air-lift device
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1. Coal gas
2. Saturated aliphatic hydrocarbons
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1. Gasoline
2. Multicomponent mixture
3. Separation factors
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1. Petrocol
2. Poly(dimethysiloxane)
3. Intra-column polymerized
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1. Linear velocity
2. Free fatty acids
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1. Supelco

2. Petroleum ether
3. Internal standard
4, External standard
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1. Laboratory robot
2. Active sites

3. Phosphoric acid
4. Teraphthalic acid
5. Supelcoport
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1. Lime oil
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1. Nicotine

2. Pyrolysis

3. Solid Phase Micro Extraction (SPME)
4. Fused silica fiber
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1. Supelco Inc.
2. Polydimethyl siloxane
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1. Peak pattern of the chromatograms
2. Head space analysis
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1. Baseline separation
2. Chiral analysis
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1. Chiral purity
2. Ketamine
3. Trifluoryl acetyl derivatives
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1. Monoterpenes

2. Sesquiterpenes

3. a-pinene

4. Camphene

5. Chiral selectivity

6. Derivatized cyclodextrin
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1. (-)--pinene
2. (+)-camphene
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