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Abstract

1,2-dichloropropane (DCP) is carcinogenic material. 1,2-DCP in the air is sampled with charcoal
tube for gas sampling followed by separation using gas chromatography (GC). However, the opera-
tion of this method is complicated. In this report, simple and rapid method involving an extraction
needle with an adsorbent was evaluated for sampling and measuring of 1,2-DCP in the air. The
adsorbent particle is packed in the needle. Sample gases were aspirated by pulling the plunger of
the syringe and collected into the needle. The needle was inserted into the heated GC injection port
for desorption of collected gases. 1,2-DCP was injected to the GC for separation and determination.
The needle reported here proves to be a promising candidate for on field sampling of 1,2-DCP.
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1. Big

1,2-DCP HTERRATIE, LAZBREDRIAR FsRoK, DA & BMIERISE. XSRS 8usm, n iyl
AT . AEA 18 1T 2011 ARAE H AR K B— S /N BRI A =11 51 48 T4l 3] 7 10 4l Py 8iF 4
E R XL T NEH 104 1,2-DCP £ N I i KA WLEFI[L] [2]0 & EBUF Tk A2 K 200k T
TESA TN 1,2-DCP Z& K I RIS [R5 B E 9 10 ppm [47 mg/m®],  LARH E 3 B 1A 2 5 i [3] .
A=, HAT PA %444 1,2-DCP FIRVFIREME N 1 ppm [4]. AR4EFTHEFRE, HSSHH
1,2-DCP WAETEIG MR IER E ., SR GC HEAT /- #[5]. 2AT, X #7275 F B 3 77 6
Wl AT /N, I HOE T BIBORE R S s, BMREE RS B/ . A4, A RTH R
PR T — T U IR 7718, AESR LT DA EE GC R 23 B B B T 25 6]

AR, — MR RME C AW R R, AR SRR A K 3 R YA UL & i) e 7
FAAAR A BN e B o 3K — b A 78 AR SR TR R B SkoR IS SR AR, SRR RIS ER B <R 5 N GC
(732, FIRFIR GC N I R R AT Sk AR o X 7 VE A AT ASCER Ry iz SR, 1 HLd x4
FLAS SRR R 0 B 4R AT T AL

TEX 7 VA (P, 285 8“ NeedlEx”, 1 Saito 558 N JF &, 1 B A5 A4k il Aes 8571 [8] [9] [10].
UEAh, LA SRRFE 2% 2 B B BRAL 2 T k& R 4

T NeedlEx C&1E HAMMARLE KA THEMAH R, —HE, RIS, REMKFIL
NeedlEx & & F LA T 1,2-DCP S SEA 434 . FEIX IR e, FRATTIAE T NeedlEx 1E4 1,2-DCP i
BRNPGE AT 7 iR AT B, I ELRA T % 07 ik B RIS S PR st | L4y 4T 1,2-DCP.

2. M55 %
2.1 SER{UAEREM
FE B S IG  HAT T A8 I NeedIEx (H AR5 AL AT HLIE 7 ) A O 6 2 WAL 0 i 45 7 i o o 2 280
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B IAEZE, MTCREE S, JRRB RIS NeedlEx H MR R FRIRRE (1] 1), ] 2 IR T NeedlEx
TEHAT SRR B SR B . AR IR B 0 SR G BURL(6 pL, RN IEER AN £ s — F BRI R R 1) 3L SR
RIURL,  RIUREL FR) 199 Sty 1) FH T AR S W AT 4 ZE ) AFAE T4 L LI (K 85 mm, 42 0.5 mm, 412 0.7 mm).
AL, B R E B 8 (H A R 1 BT MS-GLL500)i% 4 %] NeedIEx Jii, HT NeedlEx A [ B¢ »
KRATE 6 Moh A BENEES] 1.0 mL HRFE

—_—
Needl( Syringe

Figure 1. NeedIEx and syring
& 1. NeedIEx Fu;E5tss

Polymer fiber
Sample gas

WA
< RRB) —4
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O Polymer Particle with VOC

Figure 2. Adsorption principle of the NeedlEx
& 2. NeedIEx #4TS AR IR Mt B0 R IR

2.2. BEmALERTSE

ISR R N SRR 486 L H A GL Science, Tedlar bag) 4, 7873 44 45 v (1) 7571
Rk, K& 1,2-DCP <, JEHLEDHT 1,2-DCP HIIRER £ T GC-FID. 7Eifi% 1,2-DCP
(IRRAE AR, 8 2 C AR B 2 KA L H AR IR 2. XSRS 88 (H A
P VE BT MS-10/50)#% 1,2-DCP (H AR RALZEA0E > 98.0%) %8 N L2 KA H o ARHEFIX TR AL 4%
REF(L,2-DCP)HL iR BRI, THEHFRESMAIRIE . 2T SR P R S AR A X 1%
PRESART) GC THIAL ETHE R 1

(L), TS BRI S AR E (mg/m®)

mg/m3

X
= —x1000 1
v @)

#Z(Q2), T FRE AR (ppm)

c_ -cC >(22.4)(273+t

ppm mg / md M 273 (2)

A C: AEHKE;
x: 1,2-DCP #FtE, mg:
Ve FEAKEEMARR, L
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M: 1,2-DCP 4T &, 112.99;
t: EW@}E; OCo

2.3. SLIG&H

IR A% E) NeedlEx (& /R BUES 8 A%, BFESBA NeedlEx (1€ 3()). HHAT KA, @it
NeedlEx ¥ 1.0 mL FIESICEERNE S 28, TR NeedIEx J8i N 10 Ab4 i) GC HHAT L1, e WU 423
NeedIEx H[¥] 1,2-DCP #HATAER (] 3(b), Kl 3(c)). fEMbZ )5, ¥ 1,2-DCP HA S —ifi¥ A\ GC-FID, DL
Sr BRI E 1,2-DCP (B #:3E SR J77%) -

PR FID A 2536 43 34 100°C A1 250°C (i kE; H A GL Science PEG-1500, AR {X;
H A 538 GC-2014, £[E Agilent GC 7890A).

TAVEE N & 708 BT TR & TR T B AR (H A B AL 2 T
Mk AP-20N)7E NeedlEx Hlt 82 K& 44(80 mL), 4R )5 H /D &AL mL)f e (& 4). X T 2i—
Mg, TR TIRIR R, FRAVRIUE 7752 — RO (8 50 R 7%

% Gas bag b
NeedlEx

£ 3

Heating and injecting

Figure 3. Injection to the GC with the NeedlEx. Temperature of injection port of GC: 200°C
3. FM NeedlEx ¥ 1,2-DCP K#¥/5, EAEIGC #: GC #HHORNRE Y 200C

NeedlEx Manually aspirating pump (AP-20N) Injection/ /
Desorption ~
—  imL Syringe and NeedIEx

80 times concentrated

Gas sampling (Adsorption) 80 mL

Figure 4. Gas concentration method with aspirating pump
E 4. FIFEZSHRESRSENEERZE

3. KRENH
3.1. BiEEMSHEHIERR

R S R BRI B (45 5L, 4 NeedIEx (1 43 ] 2 7R 1) 1,2-DCP 1Ji(1] 5). £ LL#L, NeedIEx
[y etk B (1] 5(h)) 5% A NeedlEx 13 EHT48 F 4 F(&] 5(a)) M1 . 1,2-DCP (1) H IR [H] 275 1 min,
WETY R o

92 1 o T 1EH M NeedlEx [¥] GC-FID WAL A EdE b 45 5 . 1,2-DCP HKEE A 1983 mg/m®,
HFEEA L mL. AHEEZ T, NeedlEx (UETTAINS & XFINE, ERMBLH ARSI T 22 H o5 2
WAHNG . WHF NeedlEx Hl TArAE RV, XZFEAMALINE . XS IRAERZNT 3%, W25
PrER
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Figure 5. GC peak of 1,2-DCP with NeedIEx: (a) Gas tight syringe, (b) NeedIEx; concentration 1983 mg/m? [422 ppm]
5. F NeedIEx 9 1,2-DCP RS AEEGILE: () SZEH188, (b) NeedlEx; KE 1983 mg/m? [422 ppm]

3.2. BEEFRRE (R BTN 3 min BT

% 2 R NeedlEx W Sz () GC AR, 1,2-DCP HIVKE Ay 1983 mg/m®, HEREE )y 1 mL. SZi64:
RER, BRI T 99.5%, Hik, W LAHE NeedlEx — XMt 2498 T .

FRAE = A% A 3 min [ 5 (5 NeedIEx 3 A\ 200°C [ GC BERE 13X HBEAT (13 0 #4 []), NeedIEx
AJ AR 2 9 25 1k[10].

TESE—IRIIESTE , 1,2-DCP 9K (1983 mg/m®). 2 J, HEAT 3 min [R5, R —AEAES
TR AN GC-FID, W55 3F5AH HEL 1,2-DCP FJUETHAR . AT, B4 8 2 f FH A 2o ik
A7 1,2-DCP I A (Bt AR W) BRI, sBe 45, W] T NeedIEx 2 A LLE & Y

Table 1. Comparison the peak area of GC-FID (n = 4)
F 1. GC-FID IEEFAILLER (n = 4)

TS IR EL A NeedEX [ AEHTH3(G) NeedIEx (N) tt N/IG
S 877,578,028 999,628,004 1.14
PRz 14,927,141 29,059,809 1.95

A 5 2K 1.7 2.9 1.71

WS 1983 mg/m® [422 ppm].

Table 2. GC area in NeedlEX desorption experiment
Fz 2. Need|Ex #EIRSLIG HHY GC HR

BRI GC i [ 2"/%
1K 980,084,250 99.56
2k 3,864,336 0.39
3k 469,449 0.05

*EE = AR KE GC — W BB S GC — IR x 100%. K/ 1983 mg/m? [422 ppm].

3.3. BELEKEHR

 6(a)iio~ 1 KR 1,2-DCP KeviEZk . UWR#EF| 1 1,2-DCP J&, FiH NeedlEx, v1:41%] GC-FID FF ] 1
mL BSR4 EIR, 1052 mg/m® & 6316 mg/m® [450 £ 1500 ppm] ) 1,2-DCP RS HELL & B . A8
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K Z KN 0.9999. K 6(b) s TIKIKEE 1,2-DCP kL. 455 2R, 0.42 mg/m® % 2.1 mg/m® [0.09 % 0.45
ppm] i) 1,2-DCP MR HELL R B . #HX R %N 0.9990,

ST RGP, AR 5 AR SR (1.79 mg/m® [0.381 ppm]), K HI AR 2 i = 580l . Bk
gESL, FrfE(mZE N 0.07 mg/m® [0.015 ppm], #6 HFR >y 0.21 mg/m® [0.045 ppm]. [Xli, NeedIEx fii i 4l
ACGIH #5ER TLV-TWA (47 mg/m® [10 ppm]) 1 H A Tk P A 23 B fo i B EE (4.7 mg/im® [1
ppm]).

34. BEMBE, FERE, WEREHNZM

7 IRT 1,2-DCP SRA¥ H L AR B 54 . 7E 0°C, 0% RH % 40°C, 100% RH [l 4415,
18 NeedlEx HEAT RAFE I AN 52 355 A FEE (1) 52

K8 /R T 1,2-DCP RFE @ 28 B 4E B . IR 0.5~8 mL (9 1,2-DCP (2115 mg/m®) &5,
NeedIEx, £ £ GC-FID # ] 1 mL S HERE. RAFEDY 8 mL i, 1,2-DCP {54 16,533 ng. =44k
BN 1 mL B, Ry 10,575 mg/m®. BEEF, 1,2-DCP (Rl 91%. 24KpEE )y 1 mL I, 7EE)A
10,575 mg/m® [2250 ppm]Z Hi, NeedlEx R4 5| %%

4E+09 - 2000000 -
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Figure 6. Calibration line of 1,2-DCP (a) for high concentration, (b) for low concentration
6.1,2-DCP KfiZk: (a) mikE, (b) 1EKKE
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Figure 7. Effect of temperature and humidity for sampling: concen-

tration 1983 mg/m® [422 ppm]
E 7. BEFEEAEM. iKRE 1983 mg/m® [422 ppm]
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Figure 8. Breakthrough for 1,2-DCP: concentration 2115 mg/m?® [450 ppm]
8.1,2-DCP RHHFIEABMLR . IRE 2115 mg/m° [450 ppm]
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Figure 9. Long-term stability of 1,2-DCP in NeedlEx after sampling
9. WEE7E NeedlEx # 1,2-DCP RIKHAFE = M

NeedlEx RESIHIE 78 oo b & 0 ZE R P im R AR B 1,2-DCP. 7E= iR FRAF 10 KIAA], 1,2-DCP fr)[=lk
KRk 97% (4 9). NeedlEx AJ LUK FEHUA SARLRAEZ) 10 Ko

3.5. NeedIEx E&£{KRE 1,2-DCP

% 3 WRT NeedlEx MRIAKSE 1,2-DCP FHELE R . (A SMCRFETE Need Ex H T 1 RFF &
4 80 mL 1,2-DCP. Jlid Fi 3 M KAE AR T4, AT AR W), AkiEIS NeedlEx RN ZE H .
BEAT 80 mL HIKRAFERE, Bk (I E 290 10 min. MG R I EUSE D 1 mL, BRI & 48 80 fi.

BAESER GC IEMARAL K T4 80 ff. M4 RrTLAE tH, NeedlEx nJLLE4E 1,2-DCP. [KIFEFE i
SAEG T ES, Need Ex i@ H T I EARK k.
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Table 3. Concentration of 1,2-DCP with NeedlEx
52 3. NeedIEx B9 1,2-DCP £

PR 80 mL 1mL
GC [Hi#! 980,084,250 280,810
VRS2 0.53 mg/m® 0.47 mg/m®
1 mL ff] 80 mL ffZ=* 11.9% -
*f 2 = (80 mL FMIELE R — 1 mL B S 45 1)1 mL IR 5 x 100%.

4, g5ig

NeedlEx mJ I -T2/ 1,2-DCP fIKAE. I NeedlEx W, IS5 B 214G B 9475 BRALRR AN A iR
WK B . NeedlEx RETSIIE ACGIH #U5E I TLV-TWA Fil H A& Tl TAE 22230058 VIR I . X Fh 7900
T M ERAERD AT BURE A S 42 1,2-DCP. %7 VAR RO i B X5 18, I HLRgiE 2 xf =< 1,2-DCP #4T
RFEFI S TR e WA SCH I, NeedlEx LUTEMERUSES 56 5 THAE,  JH H 0T 75 58 40 (i ) Py gk
1757 #1, LA w ATl & 12-DCP.

A, NeedlEx ;&I EAERI AT A RE 2 — o FRATIEAE &I —DHIFL 1,2-DCP X sLpr 1] A Tk

TR Rk
B

TV A% 1438 2 A 0 R R 2 AR S SCRO Rk S T T4 -
530k

[1] Kumagai, S., Kurumatani, N., Arimoto, A., et al. (2013) Cholangiocarcinoma among Offset Colour Proof-Printing Work-
ers Exposed to 1,2-Dichloropropane and/or Dichloromethane. Occupational Environmental Medicine, 70, 508-510.
https://doi.org/10.1136/0emed-2012-101246

[2] Ito, Y., Nakaya, T., loka, A., et al. (2016) Investigation of Spatial Clustering of Biliary Tract Cancer Incidence in Osa-
ka, Japan: Neighborhood Effect of a Printing Factory. Journal of Epidemiology, 26, 459-463.
https://doi.org/10.2188/jea.JE20150116

[3] American Conference of Governmental Industrial Hygienists, 2020 Threshold Limit Value and Biological Exposure
Indices (2020) Signature Publication, Cincinnati, 53.

[4] The Japan Society for Occupational Health, Recommendation of Occupational Exposure Limits (2020-2021) (2020)
Environ Occup Health Practice, 2, 4. https://doi.org/10.1539/eohp.ROEL 2020

[5] Ministry of Health, Labour and Welfare of Japan (2013) Risk Assessment Report of 1,2-Dichloropropane.
https://www.mhlw.go.jp/stf/shingi/2r985200000343ul-att/2r9852000003445r_1.pdf

[6] Furuse, M., Hagiwara, M., Ono-Ogasawara, M., et al. (2013) A Method for Measuring 1,2-Dichloropropane in
Workplace Air by Thermal Desorption-Gas Chromatography/Flame lonization Detector. Journal of Occupational
Safety and Health, 6, 43-48. https://doi.org/10.2486/josh.6.43

[7] Saito, Y., Ueta, |., Kotera, I., et al. (2006) In-Needle Extraction Device Designed for Gas Chromatographic Analysis of
Volatile Organic Compounds. Journal of Chromatography A, 1106, 190-195.
https://doi.org/10.1016/j.chroma.2005.08.048

[8] Kawamura, K. and Miyazawa, K. (2019) Simplified Detection Method for 1,2-Dichloropropane with Extraction Needle:
Analytica Vietnam 2019 Conference, Ho Chi Minh.

[9] Kotera, K., Matsuura, H., Kanehara, H., et al. (2003) Sample Preparation Using Enhanced Extraction Device (SPEED),
Pittcon 2003, Orlando.

[10] Shinwa Chemical Industries Ltd. (2021) NeedIEX. https://www.shinwa-cpc.co.jp/ch/products/needlex/

DOI: 10.12677/aac.2022.121004 33 it it e


https://doi.org/10.12677/aac.2022.121004
https://doi.org/10.1136/oemed-2012-101246
https://doi.org/10.2188/jea.JE20150116
https://doi.org/10.1539/eohp.ROEL2020
https://www.mhlw.go.jp/stf/shingi/2r985200000343ul-att/2r9852000003445r_1.pdf
https://doi.org/10.2486/josh.6.43
https://doi.org/10.1016/j.chroma.2005.08.048
https://www.shinwa-cpc.co.jp/ch/products/needlex/

	1,2-二氯丙烷的简化检测法和吸附热解吸针的应用
	摘  要
	关键词
	Simplified Sampling and Detection Method for 1,2-Dichloropropane with Extraction Needle
	Abstract
	Keywords
	1. 前言
	2. 材料与方法
	2.1. 实验仪器及药品
	2.2. 样品处理方法
	2.3. 实验条件

	3. 结果与分析
	3.1. 色谱图和气相峰面积
	3.2. 最佳预热次数(解吸次数)和3 min的调节
	3.3. 校准线及检出限
	3.4. 温度和湿度，穿透容量，收集后存放的影响
	3.5. NeedlEx富集低浓度1,2-DCP

	4. 结论
	致  谢
	参考文献

