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Inlet

Purge Flow to Split Vent
Injection Volume

Septum Purge Flow

Oven

Carrier Gas

Column

Agilent JaW GC Columns

300 °C, Pulsed splitless,
50 psi until 0.75 min

50 mL/min at 0.7 min
1.0mL

3 mL/min

80 °C (1.5 min),

- 40 °C/min— 120 °C,
- 5°C/min— 310 °C (10 min)

Helium, 1.37 mL/min, Constant Flow

—DB-5Q, 30 m x 0.25 mm, 0.25 pm
(part number 122-5532Q)

— Deactivated fused silica, 1 m, 0.25 mm id
(part number 160-2255-1)

5977 GC/MSD, 7010D GC/TQ

A GC parameters for the Agilent 8890 GC
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~ Restaurant A burger wrapper (food side)
Restaurant A burger wrapper (outside)
— Restaurant B burger paper wrapper (food side)
Restaurant B burger paper wrapper (outside)
0.0058 — Restaurant B cookie paper wrapper (food side)
Restaurant B cookie Ppaper wrapper (outside)
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— Restaurant D chip bag (food side)
- Restaurant D chip bag (outside)
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ChoZen GC Application
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L8 X3, 7S5, o715 82 S4E 2oz =+ o,

IsEOM= MZB Ol L&, B det B3R =
LO7R| O|F =+ A= R=E=EE 22N ALK
Oz UASER ERE AN SE+UFT U TR =
T 27 EHOICL Il +3Y|E0ME ZELH[SHO|
E9 38 7|ES 0.5 mg/L O[6t= &5t Tt
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Oven

Inlet

Detector

ChroZen
2510 HSS

CDS

Column

Install.
Option

Acc

Z, youngin

& Chromass

ChroZen GC Mainframe Assembly with UPC
Detector Board Unit

Capillary Inlet Assembly for ChroZen GC

FID Assembly for ChroZen GC

ChroZen 2510 Headspace Autosampler (20
Vial / 1 heating position)

YL-Clarity software for single instrument of
YL GC

DB-624 (30 m, 0.32 mm, 1.8 um)

Start-up kit

20mL Clear Crimp Headspace Vial
22.5x75mm. 20mm Beveled Edge.
Flat Bottom. 100pcs/pk.

20mm Aluminum Crimp Cap (10mm hole)
with White PTFE/White
Silicone Septa 3mm Thick. 100pcs/pk.

6701012502

6701012550

6701012590

2506721000

5301011020

123-1334

1601011110

YL-20CVCO001

YL-HSCCO01

Fig 1. ChroZen GC/FID with ChroZen 2510 HSS

* ChroZen 2510 HSS?

ChroZen 2510 HSS&= Yot 7t¢f FX(Pressurized

&%t Headspace AutosamplerZ, A|=2

=
ST Ac HA|2 2HFel HHA 2HFM rEHel A
82 XIYoI, 2T HIZY A= Y F=E Sl 242
o| FEYE RAISHH 2FS E2ICH,

ChroZen HSS Al2|=& BHEZ 25102 i 20
7, 25202 7570, 25302 N7 AIZS ¢ Kf2[et 4 QU
Ch S Rl AT EQ0] QIE{H|0|AS S8l Sample
tray mapping, Method X|0{, Leak Check 2| 7|5 At

EAPHE&EA & 2= QACE

* 0-(2,3,4,5,6-pentafluorobenzyl)-hydroxylamine
Hydrochloride (CAS No. 57981-02-9)
* Formaldehyde (CAS No. 50-00-0)

¢l Lab.Highlight_

» p-Bromofluorobenzene (CAS No. 460-00-4)
¢ Sodium chloride (CAS No. 7647-14-5)

* Methanol, HPLC grade

o Ultra distilled water

Table 1. GC/FID Conditions

Column DB-624 (30 m, 0.32 mm, 1.8 ym)

Temperature: 200 °C

Split (10:1)

Carrier Gas: N2 (1 mL/min)
Injection volume: 1 mL

Inlet

Oven 40 °C(2 min) — 10 °C/min — 210 °C(5 min)

Detector (FID) Temperature: 250 °C

Table 2. ChroZen 2510 HSS Conditions

Oven 80°C
Loop 120 °C
Transfer line 180 °C
Loop volume 1mL
Injection time 1 min

Temp equilibrium time 40 min

® Formaldehyde EZF2/4(1,000 mg/L)2 ZZf 10 mL
volumetric flask0fl ‘@11 methanol 2 &|4451040.5, 1, 5,
10, 50 ppm == EZ=EMUS THELCL

@ UEEZ=Z2Z2! p-bromofluorobenzene 100 mga
100 mL volumetric flaskdi| ‘@11 LFHX| EMEZ meth-
anolZ A=2LCt.

@ STH|SH A2kl 0-(2,3,4,5,6-pentafluoroben-
zyl)-hydroxylamine Hydrochloride (PFBHA) 100
mg= 100 mL volumetric flask0il '@ LIHX| EME

SFTE M2CL

@ ZF29mLY sE OH 84 1 mLE 22 20 mL

WWW, .com 11



Headspace£ HIO|20]| €2 =, HolLIEE 3 g2 &
715tCt 0]o] @ 224 300 LS F[sto] Hotst = @H
2l 1mLE EeCt

®Hio|g2 Lot = 8Adg 29| =6l headspace
autosampler tray=E £71 F| 2F 80 °COl|A 4027t 7t

Z510] EAISIC.

.

@ AlZ 10 mLE 20 mL Headspace2 HIO|20]| E2 5, &
SILIEE 3 gS FIIBICL 0]0] LHFEZEEH(1,000 mg/
L) 300 uLS Fsto] &7t5t = PFBHA(1,000 mg/L) 1mL

@ 0| 8H2 =50 412 =, headspace autosampler
F 80 °COflA 407t 7} B0 HEAIBHTE

Response [ ISTD! Response.

Formaldehyde
R 0.9998

T T T T T
[ 1 2 3 ) s
Amount { ISTD1 Amount.

Fig 2. Calibration Curve of Standards (5 points)

S e ——— T 3= |

Fig 3. Overlaid Chromatograms of Standard solutions (0.05, 0.1,
0.5,1, 5 ppm)

12 g9l Lab.Highlight_

a) Sample 1

[y

Fig 4. Sample Chromatogram ((a) Sample 1, (b) Sample 2)

Table 3. The content of Formaldehyde in the sample (ppm)

Sample 1

Sample 2

Table 4. Retention time Reproducibility of Standard solution (n=7)

Mean

%RSD

13.158

13.158

13.160

13.163

13.167

13.168

13.167

13.163

14.330

14.332

14.332

14.335

14.338

14.340

14.337

14.335

Table. 5 Area Reproducibility of Standard solution (n=7)

1 5198.027 549.887
2 5269.249 546.282
3 4990.079 508.034
4 5379.918 551.828
5 5174.304 523.028
6 5139.079 504.733
7 5025.103 486.598
Mean 5167.966 524.341
%RSD 2.61 4.90

HFZgloH (1 000 mg/L)% 212+ 0.05, 01, 0.5, 1, 5 ppm<|

Xt Z1t formaldehyde2]
R2 7+0| 0.9998=2 DHT P25 ZMYE EolstLL [Fig
2]

formaldehyde?} &R %l Sample 12t Sample 22 2415t
Z1t Sample 10llA= formaldehydeZt 4.40 ppmoO| HZE

ol Lab.Highlight_

|2, Sample 20llA= 0.54 ppmoO| HEE|ICE [Ta-
ble 3]

HZE 8N 0.5 ppmoil CHsl 72| dts 2415 AHAISHo] ZHH|
o MUME HIISIILE. Hts 24 Aut p-bromofluor-
obenzene®} formaldehyde2| HEE A|Zt(Retention
time)2| %RSD Zf2 25 0.03%= LIE(GIOM, |3 HA
(Area) %RSD Zt2 22} 2.61%, 4.90%2 = LIEIL} 245t
e S etole £~ QUAUCHTable 4, 5].

0| 4l ChroZen 2510 HSSE ZE#lst ChroZen GC/
FID= formaldehyde®| HzF 2440 /o oFE=o|1 M=t
St A ARIRIS SHOISIICE,

r.|°J
oY

£, SLCSI0|=-8|=AH[0]| A /7 |[X| 2 20HE T2Hm|-
FEAY(ES 04605.3). +ERESYAHYIF, 2014,

|lal
ru

* ME 22 G2I3 =02 (a 031-428-8700)
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SO,, NH,4
Cg?_lollolEI Adsorption Capacity-Time (Adsorption Kinetics) Curve
254.3
. (=—Adsorption Capacily —— Concentration i) 1440
BSD Instrument, BSD-660 Series oy
Temperature Programmed Reduction (TPR) Atlas 208.1 :i::
43 s 1080
i 4 Ewsm- 990 =
Temperature S z wo £
700 - ——TCD Signal fi % —4.2 ima? 810 9
|I | 4 31158 720 E
800 |‘ I\ -4.1 gsz.s :g g
e f 'l‘ 1 > § o Fiso ©
£ 500 - III |I {403 g ., b 300
® / [ ] 270
5 400 + | | (% 21 - 8.0
E .'l l 7 3‘98 0.0 = 2.0
@ f ] 0.0
L 300 [ 'I ‘ = 0.0 2414 4828 7243 0657 12071 14485 1600.0 18314 21728 24142
| | 438 Time (min)
200 ‘ | ]
‘ -3.7
100 = = o
e e AR} HE E9 IRMK|O| TR A5 QXIS 9loh 24
Lo ol . o N ~ . o = olx 0 500 1000 1500 2000 2500 3000 3500 4000 Xl- le_le'_l-gl'(proton eXChange membranes, PEMS)Q_l E_J'K_
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. - - oy e X ITT SO o = LMYIE T = = =
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