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FOREWORD

“l am pleased and honored to write a few lines of
introduction to this book by Miss G. C. Chen. In our
earlier contact she told me ‘that she had been inspired
by a similar book of mine which has appeared in
English, French, German and Spanish. She felt the
need to make available in Chinese a short, practical

book on gas chromatography.

Since its introduction in 1952 gas chromatography
has seen a phenomenal growth. There are more than
80,000 units in the world, better than 20,000 technical
articles and the growth rate is continuing. Gas chro—
matography is used in almost every industrial, govern—

ment and university chemical laboratory. A gas chro-

matograph will be part of the instrument package which

the United States hopes to land on Mars in the 1970%.

This great popularity is due to the speed, resolution
and sensitivity of this technique. Fortunately the
equipment and skill required to utilize these advantages
are minimal. The technique is simple and good results

are obtained with little experience.




I hope that this book will encourage many readers
to try this technique which has helped solve so many
problems already. I also hope that the readers com-
ments will encourage Miss Chen to write a new edition

shortly.

Dr. Harold M. McNair
Department of Chemistry
Virginia Polytechnic Institute

Blacksburg, Virginia, U.S. A.”
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‘. { ' R 5K X 5% 3 3¢ 3K 3K 3¢ K 3K X X X
o w8 N/ =3
B—E =

SR 3 5K K 3K 3¢ 3 5K 3K 36 3 3K X X )%

, AT Z A B TR A R E I R A B
¥ HEARRBEREALSHRESY, REHR ML
? — 58, 572 1905 4F Ramsey F& O FIRFNAILLE, DUE M
3% (Active charcoal) f3I%Fft#I(Adsorbent), #5EA R AR
f BEHED, EHRERBENERS 2N, HHEE
{ KE %R, BARBHERELSEE, 1906 4F Tswett K
| 20 B YRR EE AL VB 2 B, FEDURET
| PR, BB Py RBA 0, 3 DURRI B BriE LA
4 ), & G EAE B 2 AR R T
s (Color writing) 2 %, B TiZE, BT BENE 1, KE
’ B TEEBITETEREE £ 1952 & James &
Martin ZK‘“Y NBTERBE-LKBEIE (Gas-Liquid
chromotography), 3 i W MBS 2 R AW 2 08
SRR AT, DRI BRI, H A, R, MR R A 5
| & B2 B R, €0 Martin & Synge® HiB#H
| it . BRNAENEEBIENZ BN, SaFs
' B D — (FRE BRI R, S HROE AR
R BT R R

EFR: BREROBESMZYEE, hRWE




TRARZ T REAEARMSE, WHEE, E—-RER
FEARZIBRENG (Stationary phase), fli—RiEIHBE
REERCEREE RS RE-RERBITEREITED
B %, RRERE LB ERERREER, A8
F& @ #r i (Gas—solid chromatography), D)5 S20% K 5
REBEH, FENERWE ZEB, AEREENAE-
KA,

RirEzE%®: HEKTHmMT:

D —RBH#ERE: & (N, & (He) HE (Ar)

2) REBWHFE 2 (Flow controller)

3) B & (Injection port)

4) EH (Column)

5) kxE%s (Detector): MNELEFHHY

6) C&#2 (Recorder)

) HEAHB, ERE Bk s 23 - 15 IR 4% (Thermostat),
BB

DL I M 7 R A R 5

TR AR S DA R s (B
B CERR), HEE AR (Carrier gas) HAEH:, thiE
BT imEARRER A J8 R TY B A HH o AR A 1
BRI ERZ IR RIS MR MR R 2 i B
HOHZBBEBRIEEBRAOREHTE 22, JWHE
FEREPETREZHEE, Wa SRR
BER, SEAE B RERTE A, SE A BBRES, T ath 1T Rk,
VIRl Z BB AL A o s B b

Bt Bl B R R R



B 1) BREES #REEES, S8
BR,H“HE”ZEN.
2) —BIBET, KRS RESH, BERE
FEES, HERKREREED N,
3) BESITEEFHEE,

TRRET  JCLL W BT RE AR A B e AR A B 2 R A
1, BEMEERETBEER, RMAE &
HAFERT, {&KFERIE (temperature program—
ming) A 55 AR Ik R

BHHER: D—ERET&S LBk Ras
Z, #BEHTIE (chromatogram), ¥ LIR R M E S
REPERE 2 22 R4 (millivolts) 1R,

A )
21t 8
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BRI

WI-1 EirERE
BRFT R EE:
1) EER: BirERZREBIT, LRBRTREMH,
HENRARBESD, MAMSRIE, NHKES, &%
mEER SR ARG LR, EEHH NE Ao aE—

=
Ado

2) MR BE (Resolution) : H247 HE 3% B AH I (% f F 72
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EREZERHIEER ROREYWS, BREESK
K, SR AT o T A R R A 7 R BT R R R
P

3) AI/ESEMES T B B I 5 4 (Peak m-
axima) Fir &% Z e H#EF5 0% (Retention time), %5 Bt AU
8 (Liquid phase) FifEBE—E, S—HHEE—
b, TR H M E 2 R AE T SO, ey 2
Vo R BT RIR SR, B — e ey, B
ERE M, REREA 1% DN MR M B R
HEFBRE, R AT HE 25 B BB M P 2 L 2 FTRB TR e

4 BoUEE: WEREYEBEREL, &R
BRERASYWHENZ REERE, RI&NER RO E Y
REYIE B H BRI E RPN RS 2 50, Mk

B, AR RR R Z RS B R R

EBIEI8% Ll b,

5) %,g@}E(Sensmwty) a@m, Rl 3 B iR R
#& (Thermal conduct1v1ty cell detector), AJ il E 22—
ez W (100ppm), KISKERSL (Flame detector),
H#& 52— (1.0ppm), MiHH 28 T 18 (clectron
captare) J%@% (phosphorus) MR AIFTHI% i 45 2
—HE®RESZ— (1.0ppb F 1X107° ppb) Z MR,

HIBHT L B S A, TR R B2,
BHS L, R EAE— S THE %R 2 R
w—améﬁﬁbmﬁ~Mé%ﬁﬁ%§§wammﬁ
PR 108 (RERE), HRERERE5E 30
I, H) 5 BIHRBR AR R AYZ 2R, TRE 2X



107* FEFF (moles) Z E B (5 ZF/224002 F/FERH) &
IO EEZAEY, (107'255/1005/KER) ; #HER
BEYLED T2 AR 2X107 107" 5% 2x 10'°
H1Z2H, EMEMBEBIIT T,

6) 5 E (Simplicity): R EBRIEMEE, BN T
R, AR, (ERHBEHBAREETITRE,

BHiEZER:

D S EHEREUETE 1000 £k
(mm), % —70° %= 400°C i@ F#HEATRIEE, H5
Wi [EIEBHHEL T o ) B o % SR ERER (Cracking
patterns) 7R FI4H¥T

2) YEBHEZHE mEHEHE (Surface area), I
Ft& %R (Adsorption isotherm), YA #Z#: (Heat of solu-
ion), /EMERY  (Activity coefficient), 43FEd & (Par—
ttition coefficient) & 7EH&EE (Vapor pressure) ZEELHT
HI5E .

3) NLKRBE&EZ BERETE, IR0 AR
L4

BESRE:

(1> Ramsey W. Proc. Roy. Soc. A 76, 111 (1905)

(2) Tswett M. Ber dert, botan Ges. 24, 316 384
(1906)

(3) James A. T. and Martin A. J. P. Biochem. J.
(Proc.) 48, Vii (1951)

(4) James A. T. and Martin A. J. P. Analyst 77,
915-932 (1952)

(5) Martin A. J. P. and Synge R.L.M. Biochem. J.
35, 1358—-1368 (1941)
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RENH 2 AHEFETHLEE: BiERE, ti
O, G, W 28 IR AR SR %  HE AT, IR A L R B AR
REHRB . BARKSRES DA RIREE . ZHiuk
W

—., EB#EE# (Compressed gas) 7/ RFE#% & F A48 (Car-
rier gas), BAEER G, WREE R, ARE =,
N3 E 732 (Pressure regulator), & IS T R,
BEEABRE L, RERBREZ AR, SREITHELE
ZBEWRAR, —FRET, SRHBRERE, ALe
Vi e B e 2 R (HER ) IR 11, R SR, 3%
YR EERZ RBEAR RS LIERZ,

JRR s R B AR R LT IR

1) AREERK SHER A I8 I o

2) RBERBERME, TRMNAG,
3) MEHE, HEE,

4) HEE,

5) BREERR,

iz % (Column efficiency), ERptiIEE 2 &
B, BREARK/ANER, S8 REEES TS5



2T 1/8 AR ER252 T, BE % (Optimum flow
rate) WJpifli B ¥ BaK1S, BN Van Deemter i, 2L
HETP (H:&E#HEREHRRE
theoretical plate) ¥R B4V EEE, HIKZ HETP (5
% 2 BRI R B E S RSN E B ¥k (Soap-bubble)
TR RIS i, R R Rk,

Height equivalent to

-
\ i
L
G o
.Y
S BAugziE

Eah Rk
[@II-1 Van Deemter #Hy:

=, iE4&H#8 (Injection port), B MIIEA, HAH
Bz B IR ER (Plug) RAKEAREZ Lo
Bt o B4 AT R T T AR N AR LB T B Fh
ESRERH, EWE D2 EA— 5 HEERRZ B,
RIERIEHERR, B R85 R B A
2% (Gas-tight syringe) ER3ER LB (by—pass sample
loops) EII-2 % M-3, hBZEHBEUR 99.5%, HWiE

-2 SSRGS




BHII-3 AR S TES 6T

BRI S (syringe), ERE#EE, BHCEFR
SEERED, AR, BEEEEEAE, MARRL,
M Bt EREE 2 R Ty P B T i 2R 2 68 (Hypodermic
syringe needle) A HEFAEZ By ¥ B2 (Silicone
septum), EEHZ LA D, 2F 1.0u (107° J}) FH
2 B IR A A, R T, RN 2% Z R

A1 AR ofERAEZRRETE

v = L~ =1
B OB X & R
Eatic VL
#ifEF (preparative)
0.05-57+(1) 0.02-22F+ (ml)

SMEE 1, 20 S

2€®mAELHTA (Regular analytical)
SRR/ Ak, 10% TGS

&4 (High efficiency)
AAREL/8, 2% ki

..‘%'%Hfg-;c (capillary)
AAREL/16mE, 5.0 x 10— JFK

* MRS R B Bl (Sample spliting techniques)

0.5-502FF(ml)  0.2-20%=F+ (¢

0.1-1ZF-(ml)  0.04-4fZEFH* ()

0.01-1.027(ml) 0.04-0.53Z=F+* (p1)




=. Wi (Column): WHFEHEITRE, LM,
SEUIRRGNT (Pyrex) MK HIWik TR ERy, il
AR (Coil) K, B 5 A B MK HIEE , FEHR
Te &I TH,, %) HALEL S, WOR R 6 o

W P 2 5 S DL 9 (Packing), TG AR
U BRI H TS LA YR 2B, FBIRIB IR, iR
BREDTEREER, DS B (Race track
effect), »

B REEMNUER TR, SHHAEERHE
RS, B TR RS ERIOK, AR, %
AR B R 1T, U R TS — i, i
Ty RS2 1R ¥ M 2 B I B 22 2 R J7 T [ (Pressure drop)
LR, TS BCLE R R O TR AN, PP B A
3% e 2 (Optimum flow rate), BUBEEBEH, IR
(o BB R R, TSR B B B RS A
AR ERK, RS RIS BE

BHREATEH 001 E 2 Bl LR, RN, 8L
AL — AT RS /8 F 1/4 0 0, EAIE &
£ 1/16 W, FHCRINEIES B, BTRIMEL, B
Bt RS 3/8,1/2 B AR, [BIEREAE K
LR B T A % RS RO (Multi—path effect) SRR
A5 I, 7 H B

(1) F#83F4 (Solid support): H IR BRI
B ZERRERE, EIRTEMRE L, BEZE
Hi%:
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D) kG R

i) R

i) EERKA

iv) KN — B,
EH thns Manville AFH &2 &K E (Chromosorb)
P R W, £ 8 A7 1o R A T8 2 W B IR 9P S
WAL, B C-22 KR, HEE, Sk e e
BB R, R BRSBTS, BRE W RIRRSE
B, I E 8K, R, SE A E 2 R RS, 2B
RTINS

(2) #8HEFH (Stationary phase): SEEIE® (Parti—
tionary solvent) 2@ EER, FRENITBREHEE, &
HBEEE T IR

) HEEHZ ERSEREZ S ERE (Distribu-
tion coefficient) .

i) LA PR 2 B

i) BIERET, REREBIE, THARE,

RE 2 HEERE N TR RS, X
ERE, S EAE QAR DL L2 My FEEE), IE R+
2R, WRSRASEEMER AT EETEZAR
Mo MBEREMAZERERBEESZ T,

M, #%B&%E(Detector) :{EREEHENT MO HZHFE
RER, BBERIERZRERERES, #5E5, RE
WEE, AsREARERERRERCARS, BEH




B, BELBEEZEREMREEK, MEBERAREHEAE
MR kIS B R R o 2B T 12 (Electron capture)
W% (Phosphorus) 2 #5TEREERES, HEEYSH /LS

Yz EE N, N E RE M S AR H

B R B R KSR, A% R E
B R LUN S, PEH S AR 0 2 B G,
P, BHAS TRABRES ARG, BB
ZHRRFRIK, SEHERIE N, B & 88 ) Wheatstone
BHI, WRZERRATSRE, BFE LASE—,
HREERERBM AR EIREBS TR E
B, REZ KSHERRE, BRERZEELEES
KIS, A R I R B A, T DL R LR K S
W (Conductivity), ‘

WS MRS, (B RL A TR, A A
wh, Wt R RTIRA RS, (FRRRES)

f, EE#HEE (Recorder): &/ BT Z ILHR BT
BZHERERAAELZCH, THERBY —ZREFE
BEE2REZEER (Imyv. 1sec. full scale respanse),
Btk A B DR R —Ef DR IEERSE
%4 E (Servo operated voltage balancing device), H
BERER T ®EE (Balancing motor) BEEAIF1F
WMz, BEHEEESEERZEA G S HEE G5
(Feed back signal) fRF#, BiEZ BEERFTUERES
FNRE . BERETEES, KNBBHREEN
MEEE B TR, DREZBULBHERA
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