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Comparative Test Research on the Sampling M ethods of Volatile
Organic Compoundsin Ship Cabins
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ABSTRACT: This work aims to accurately determine the concentration of volatile organic compounds (VOCS) in the closed
cabins during ship mission, a comparative test research was conducted on various VOCs sampling methods. The VOCs in
different cabins of the ship were sampled on-site by three sampling methods of Summa canisters, Tenax TA tubes and DNPH
tubes, and quantitative analysis were carried out in the laboratory. A total of 39 VOCs including alkanes, aromatic hydrocarbons,
olefins, halogenated hydrocarbons, alcohols, esters, aldehydes and ketones were detected, 12 of which had higher concentration
levels, reaching above the order of magnitude of 10> pg/m’. Due to the different sampling methods and mechanisms, there were
differences in the number and concentration of detected VOCs. The concentration of VOCs of Tenax TA and DNPH tubes was

generally lower than that of Summa canisters, which should be caused by penetration during adsorption. In the research of
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VOCs in ship cabin environment, it is necessary to strengthen the comparison and verification of the test results, pay attention to

the combination of multiple sampling methods, and achieve the complementary advantages of sampling analysis capabilities.

KEY WORDS: volatile organic compounds; ship; Summa canister; adsorption tube
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2.1

Fz1 HEERFEEESHH 63 VOCs AH&ER
Tab.1 Quantitative analysis of 63 VOCs by Summa canister sampling
ug/m’
P H oy 15 25m 35 | F5 Moy 15 25/ 354
1 N 29.9 39.3 11.3 33 — R A b 11.1 N.D. N.D.
2 TR AN 1.9 7.2 3.4 34 1,4-—00 45 N.D. N.D. N.D.
3 — Ak 105.0  105.8 105.4 35 =R 495.1  154.0 153.3
4 1,122-PUfR-1,2-—4 % N.D. N.D. N.D.| 36 LTS M e P TR 11.1 11.5 12.4
5 S N.D. N.D. ND. | 37 1E B 1432 110.2 120.1
6 T8 N.D. N.D. ND.| 38 &=&-13-Z"&-1-7A%% N.D. N.D. N.D.
7 — VR N.D. N.D. N.D.| 39 4-F 3E-2- % N.D. N.D. N.D.
8 R 8.1 N.D. 8.3 40 JHE-1,3-25&-1-N8 N.D. N.D. N.D.
9 T T 27.4 N.D. N.D.| 41 1,1,2-=82.%% N.D. N.D. N.D.
10 PR 5924 3206 369.8 42 EPS 4135 2241 247.5
11 — A 5.9 3.6 3.8 43 2-CL i N.D. N.D. N.D.
12 ST 4.2 6.6 6.7 44 TUR—A b N.D. N.D. N.D.
13 L,1-—5 20 N.D. N.D. N.D.| 45 1,2-Z0 2% N.D. N.D. N.D.
14 e p 267.1 2433 2314 46 Uy 4.8 6.0 6.9
15 T EiAbh 48.8 38.6 36.7 47 S 77.7 73.7 81.7
16  122-=#-1,12-=4 2% ND. N.D. N.D.| 48 7 2353 282.0 319.3
17 RE-1,2- R K N.D. N.D. ND. | 49 ] X —HIR 101.5 1413 161.6
18 L1- =& ke N.D. N.D. N.D.| 50 =R N.D. N.D. N.D.
19 2-H AR - L T e N.D. N.D. N.D. | 51 KW 9.3 11.7 13.2
20 LR IR 46.9 187 202 52 P& ke N.D. N.D. N.D.
21 2- TR 40.8 275 29.1 53 A8 — 5 115.0  163.4 188.9
22 Mi=-1,2-—F W N.D. N.D. N.D.| 54 X 2, B R 6.9 12.2 13.8
23 2R Z Tk 1840 107.8 137.2 55 1,3,5-= % 10.2 15.7 17.7
24 NSRS 63.9 36.6  35.1 56 1,2,4-=HI 2 33.0 42.1 46.7
25 = 56.0 26.8 27.2 57 SFACH R N.D. N.D. N.D.
26 DU 4, 1 g N.D. N.D. N.D.| 58 Nof — A N.D. N.D. N.D.
27 1.2- 5 ¥ 57.9 23.2 23.6 59 8] 42K N.D. N.D. N.D.
28 LLI-=& ke N.D. N.D. N.D.| 60 AR N.D. N.D. N.D.
29 H 27.0 19.8 232 61 1,2,4- =5 N.D. N.D. N.D.
30 Y S Ak 263.6 1574 162.1 62 7% 18.6 24.2 29.6
31 HE b 340.1  204.5 2288 63 NAT W N.D. N.D. N.D.
32 1,2-— &Nk N.D. N.D. N.D. TVOCs 3856.9  2659.6 28759

H: N.D.RIRASH
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Fig.1 Species distribution of VOCs sampled by Summa canisters and concentration distribution in each cabin: a) VOCs species
distribution; b) VOCs concentration distribution in cabin 1; ¢) VOCs concentration distribution in cabin 2; d) VOCs concentration

distribution in cabin 3
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F 2 Tenax TA ERHEEES5H 30 # VOCs A4
Tab.2 Quantitative analysis of 30 VOCs by Tenax TA tube
sampling

ug/m3
s W 158 254  3%5HK
1 L1- &2 N.D. N.D. N.D.
2 T N.D. N.D. N.D.
3 1,1- & 2% N.D. N.D. N.D.
4  Jhizk-1,2-—5 % N.D. N.D. N.D.
5 =AY N.D. N.D. N.D.
6 LL1-=8 ke N.D. N.D. N.D.
7 1.2- 5 )% N.D. N.D. N.D.
8 3 N.D. N.D. N.D.
9 =R 166.6 62.1 66.2
10 1,2- &Nk N.D. N.D. N.D.
11 &ak-1,3-—& Nk N.D. N.D. N.D.
12 Ji=-1,3-"& W% N.D. N.D. N.D.
13 2 184.2 106.9 119.2
14 1,1,2- =& Okt N.D. N.D. N.D.
15 VUG 2 N.D. N.D. N.D.
16 1,2- IR I3 N.D. N.D. N.D.
17 S 37.3 29.4 35.4
18 1,1,1,2-PUE & ke N.D. N.D. N.D.
19 Vo, S 129.1 127.2 144.6
20 X, ] R 140.7 156.6 182.7
21 E W N.D. N.D. N.D.
22 48— I 2 61.5 79.5 92.7
23 4-ZFIEHE N.D. N.D. N.D.
24 1,3,5-=H % N.D. N.D. N.D.
25 1,2,4-=H 2 28.3 24.8 29.1
26 1,3- &% N.D. N.D. N.D.
27 1,4- 8% N.D. N.D. N.D.
28 1,2-— &% N.D. N.D. N.D.
29 1,2,4- =53 N.D. N.D. N.D.
30 NAT kK N.D. N.D. N.D.
v N.D.BpRA

gy (30 Ff) DT IR EE 42 SORFESTIN VOCs
Ay (63 Fh ), XTELFE 1 Fnge 2 v LR BL, PifhRAEE
F R aE A 30 FARIEIR VOCs 44, Hi i
15 ¥R (ND.), HEAME PR & H k.
SEME . 1,2-A8 Ok R WE LI RO
YRR | 1,3,5-= I RLREE 8 iy s (U AE J3 i e
SFREK 1Y, MITE Tenax TA 45 RAEPARKH, FE
JRR AT BE 5 R A W 5 R e A W i K R 2
%, XF DNPH ERFEMTE, BT X2
B RS, KRR T 24 2k 59
(ARG 43 B E 7, [ IRt 3B G 1 23S AL I A SR A o G
PERANFRE T A A W A I . e BRI,
W W ZE AL A Y2k ik 5 DNPH 3840 I, W [RIRE 2
AFAE 25355 [a) T,

ZEA I #E | Tenax TA 4 . DNPH 45 3 fh A7
KA e 5, I 39 # vOCs 414, A
fiE =S T r X e [] RS L B 9 b VOCs 2H 436 B %of 1b 4

B 2 fis o XTEE A B, BRIE) XF —H K46, HiAy VOCs
ZH 3 ¥5 R SR A I v v TR AR A R MR B, U
%3 DNPH &RIETEHH 156 MEIELEY

Tab.3 Quantitative analysis of 15 aldehydes and ketones by
DNPH tube sampling

ug/m3

s H 5 154 258/ 358

1 FH g 16.7 16.4 15.1
2 V.3 505.6 268.9 207.9

3 AR 510.2 317.4 277.2
4 NS N.D. N.D. N.D.

5 TIEE N.D. N.D. N.D.

6 LT M T N.D. N.D. N.D.

7 T 36.4 30.4 27.4

8 T 22.7 10.7 10.4

9 o 16.4 22.1 20.7
10 o - Y O H i 32.3 16.6 14.1
11 408 Y L H 18.6 7.6 43
12 7N AL N.D. N.D. N.D.
13 O N.D. N.D. N.D.
14 S 30.2 15.6 10.7
15 [i] - FFF 2% i N.D. N.D. N.D.

7. N.D.HEIRKH
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Fig.2 Comparison of test concentrations of 9 VOCs with dif-
ferent sampling methods: a) cabin 1; b) cabin 2; ¢) cabin 3
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