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Debugging method of temperature rising program in column incubator of
gas chromatography
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2. Inner Mongolia Mengniu Dairy Industry (Group) Co., Hohhot 010000, China]

ABSTRACT: Objective To explore the method of debugging the heating procedure of gas chromatograph
column incubator. Methods In the process of debugging the heating program of the column incubator, the
effects of debugging steps such as column velocity, heating rate and holding time at different temperatures on
separating chromatographic peaks were compared and analyzed, and the sequence of debugging steps and
debugging methods were determined. Results After adjusting the temperature rising program of column
temperature box, the interference peak between y-BHC and chlordane oxide was separated completely, which
reduced the influence of interference peak on the results. Conclusion This method can debug the temperature
rising program of column incubator more quickly and effectively, and separate the interference peak, which is
suitable for the adjustment of temperature rising program of column incubator of gas chromatograph.
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1.1 {28, AFI S5

Varian450-GC U X (B R Tl sl as . A
gy iR (36 B B BL % 23 WD), DB-1701P 41 64 % A
(30 m»0.25 mm, 0.25 pm)(E [# L2 Al) .

FRERI BT a-75 7S 7S AR HERE F5 VR (100 pg/mL) | B-757575
PRUESE (100 pg/mL) \p-7S78SHRHER A8 (100 pg/mL)
S-ISAAREAEF U (100 pg/mL)., 1,1-"4-2,2- 3 (4- 54
3 ) & % [1,1-dichloro-2,2-bis(4-chorophenyl) ethylene,
p.p’-DDEVFRUERE AW (100 pg/mL) . 1,1,1-=48-2,2- X (K4
K F) L Bi[1,1,1-trichloro-2,2-bis (p-chlorophenyl) ethane,
p.p’-DDTIFRUER £ (100 pg/mL) . 1,1,1-= 4-2-(4B 2
Fe)-2-( X & 7 ) 2 %€ [1,1,1-trichloro-2-(o-chlorophenyl)
-2-(p-chlorophenyl]ethane, o,p’-DDT)REfif &7 (100 pg/mL)
L1- = & -2,2- B (X & R ) & FE [1,1-dichloro
-2,2-bis(p-chlorophenyl)ethane, p,p’-DDD] ¥x #E i £ &
(100 pg/mL)(AR MY R R AR 4 B B, 38 IR bR AE A
FW(100 pg/mL), ZK FGAIFRERE A (100 pg/mL)(AL5T €
AR AE IR IR D), L EARUHERS A (100 pg/mL) ., 2R
AL 00 mg 4R 100.0%). a-FiFF(10 mg, 4.
99.9%) . S-BRFF(10 mg, 4EFEE: 99.9%) . i FRR(10 mg,
afi 55 99.9%) . A4 FF(10 mg, 4liJF: 99.7%)( 3£ [H
Accustandare 23 F]); L ESF(10 mg, 4liE: 99.11%) ., & fk
SSHRERE R (10 pg/mL)(FE DRE 2 +); 1E S bi(fail
4li, ZE[F Fisher 2~ l)o
12 ATRMEH)

AR PR IEAG R A ERRARI 1 mg AY3R
AL, afift. p-aift. BFHERREE . WSS X
SIHRUES T 10 mL 2, FIIE C e le il R br e
W, AR A ) O B L S (100 mg/L) | a- B S
(100 mg/L). S-BiFH(100 mg/L). HiFHAmBRAS(100 mg/L).

(100 mg/L) . G F(100 mg/L).

EHLR AR PR E T AR VR R4S bR G 45 T
a-757575(0.25 mL) | B-757575(0.5 mL) , y-757575(0.25 mL)
8-757575(0.25 mL) ., p, p’-DDE(0.5 mL), p,p’-DDT(0.5 mL).
0,p’-DDT(0.5mL), p,p’-DDD(0.5 mL), 3 [K5(0.25 mL),
K ERFIFRO0.5 mL), £4(0.5 mL), FE-LE (0.5 mL), o-
BiSH0.5 mL), B-8ifH0.5 mL), HFHREERER0.5 mL)., )i
HKESH0.2 mL), RXEFESF0.2 mL), ELFESFQ mL), B
F 1000 mL 5B, FHIE CbeAn il 18 Flv HLE S hnitE L
Ve, W BE Y BN a- 7N 7S 75 (25 pg/l) . f-7N7SN
(50 pg/L). y-/N7S/N(25 pg/l). 6-/575/8(25 pg/l). p,
p’-DDE(50 pg/L). p,p’-DDT(50 pg/L). o,p’-DDT(50 pg/L).
p,p’-DDD(50 pg/L), ZEEHI(25 pg/L). ZKERFIFR(50 pg/L).
L4 50 pg/L). FELEGS0 pg/l). a-fiFfH50 pg/L). p-
BRFHS0 pg/L)y . BRFHBLERER(S0 pg/L) . M=UEFH20 pg/L).
RAEFH20 pg/L) . AL ST(20 pg/L).

1.3 SHEaEE Nt

PEFECIEEE: 270 °C; MLTHREMIARIEE: 300 °C;
HA: WAER(GEE KT 99.999%); FE#E: 1.5 mL/min;
e 5% dEREE: 1 pL; ARTHERRY: WIIREE 85 °C,
Ph 20 °C/min J+Z 150 °C, f&%F 2 min, FLL 5 °C/min J+ 2
205 °C, 1#4F 8 min, FELL 40 °C/min F}F&E 280 °C, f#4F
9 min, LLZEFTHIE] Y 35 min,
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Table 1 Chromatographic charts parameters and detection
limits of 18 organochlorine pesticides standards

e T H {5 54 15} [ /min W B /(ng/kg)
1 S AVAVAN 14.41 0.25
2 Pt 16.01 0.25
3 & 16.8 0.50
4 IR 18.03 0.25
5 ) AVAVA 19.79 0.50
6 AAEST 21.02 0.20
7 S AVAVAN 21.21 0.25
8 WAL A 22.12 0.50
9 o-Bift 23.8 0.50
10 XAt 24.05 0.20
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=18 IS T I (14 435 8 3 MU/ o I R VR R 28 TR (R T
i i F GREABE T /min - KR/ (ng/kg) DR B IR ) 22 sk N ST | IR ST IR/ AH SR IS Y
0 WUt ol 020 O L o AR THE R Y O, THEE R
- o DDE " 050 SRR AR L, R B R B O, EETE | TR
’ BTG, FHAR I I 4325 BE R TG K
1 B 24.76 0.50 L850k 20 S )80 5 (S | 6 T B AR AR
14 0.p’-DDT 25.27 0.50 GRS BEXTLE . FHERFRF K, Bt — TR
15 p.p’-DDD 25.88 0.50 AR T ¥ [E i, THRFE P S8 R T, o
16 paa 2595 0.50 Jr R, PR A —— X .
17 p.p’-DDT 26.17 0.50 22 iﬁﬁ ; . "
’ FE X F AT MR AR THERR P, A T 43 B 1 5 e 45/
18 B FH R ER 27.37 0.50
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TR PR S, 02 PR AN [ 9 A R % Eb 3 U 1Y
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IS [E E — N3, i 1.0 mL/min 8% 1.5 mL/min.
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Chromatographic charts of 18 organochlorine pesticide standards
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Table 2 Effects of column velocity on components
FE UL /mL miH a-666 7-666 S-666 0-666  P,P-DDE O,P-DDT P,P-DDD P,P-DDT
1.0 6.23 6.57 7.26 7.58 8.48 9.35 10.14 10.56
1.5 5.55 5.84 6.41 6.66 7.38 8.05 8.67 9.00
£ B s} [8] /min
2.0 5.18 5.44 5.95 6.16 6.78 7.35 7.87 8.15
2.5 4.93 5.17 5.65 5.84 6.39 6.89 7.35 7.59
1.0 1.05 1.11 1.04 1.12 1.10 1.08 1.04
1.5 1.05 1.10 1.04 1.11 1.09 1.08 1.04
R B B R] A LA
2.0 1.05 1.09 1.04 1.10 1.08 1.07 1.04
25 1.05 1.09 1.03 1.09 1.08 1.07 1.03
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Fig.2 Principle of chromatographic separation
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680,000 B QX-2018031323609--2018-3-15 0_20 28--1 3. DATA
260:000 ® 2018031333647--2018-3-15 3_58_24--5. DATA
640,000 ~ JB3--2018-3-15 434 42--6. DATA
600, B
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o
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E e
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Fig.3 Original temperature programmed chromatogram
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Table 3 Reference temperature rise program B AR R A FHRELE,  E RRE S T s 4
THEBZE/(C/min)  JESC AR5 /min 2 E]/min I3, WD THREXS S5 B2 o A IRAR FHER AR Y
SRR TR AR RN ORAF I ], [R) RIS P G0 At 5 JS
/ 85 0 0 y S S
FEIRAR THRAR Y 191
20 150 2 5.25
F4 BERERRERE
5 205 7 23.25 Table 4 Reference standard retention time
U 44 EA BN ] /mi W 44 FR B3 15 1] /mi
40 280 9 34.13 EAFE AREAI ] /min YA {5 B2 B ] /min
S AVAVAN 14.50 RAEFt 24.13
N . " . s Pt 16.10 i 2428
B VR ) TR F 35 & T PR TE TR SN
SACSETHR T, 58450 85 R, SRR b K [ (1 A T 16.89 p.p’-DDE 24.57
o S 4 LI 18.13 KEEH] 24.82
3 & i [/ AVAVA 19.92 0,p’-DDT 2533
A >
SN, AR TR 2. iy U 2nie o pptDbD 25:94
AT A [ o AHASTRD, RS A B AN ], S P A TR PR AVAVAN 21.35 B-Bi ST 26.02
AR il RSP ury, 18 £
{mfif?iﬁ%xﬁl‘ﬁl ZIKQJLLJ?_]‘%E?L-F%EP 18 ﬁ”ﬁm% LA 997 R — 2623
FAR 2% BRI AL TRAS FHR AR A AR, XA . R
o-fiFt 23.88 TR RE TN & 27.46

AR AR A O 4R IR 18] S5 P A0 RO 2 1 1 0 1Y
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Fig.4 Chromatogram of new heating procedure
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