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L Co AR E 84 (Fullerenes) HABEAR, HHMIFHEMMERR T £
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Tekmar 2016/6032 Autosamplers/3000 Purge & Trap Concentrater-HP 5890 GC/5972 MSD
BRULARSL. @igH: HP-VOC B414E, K 30m, W12 0.2mm, BE 0.5um.

Tenax GR (60—80 H) ik T (Carbosphere, 60—80 H) MZEE Alltech 23 Al
B, FHAANAFCHEMARRKHME S, ETHEMNEERAASKF THAE
300°CALZE 4h, BREBRMBRMESRE. FTRABLERY R ek
1.2 E¥BFEMLETE

EHBMARNKE=AHREAFBE, ARERKER, HEBRERIE. #RHK
P IR LB BB BN . R RER, EEHREAITY . SERBHE
HM, W 60—100 BRNEHS, ERAASHET T, 350CH# 6h, LAREHRE.

SHEREMSHMEMRE, B_W% (o, m, p-BREY) B 2004 5, HAEZHK
100pd A 2ml HHMAREHIES . B S0 BARXNEF I M (180C) £4T, AR

1) BERABANEES (S 496320600) R PEM¥RE “AE” BEAR¥ES (HES K2952-51413) ¥EY.
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AESKA 2L BUEHBR AR HERBERNES SR 4 XARRE 30 M KK
E ARG, AP EERSATBERKI 4 A5 ENTRRARERR.
1.3 LRITE

LR HT R VOCs SLHSAKLL 100ml min ™ B FE TS K H 0.4g BB BB,
o T IR A O L SR B VOCs B .

0 < W 6 500 ML AR BB R R A T iR A B R Y T R A B TR A
FEE/D, BARABEYEUNE EBER, RINEZERT DT 55 %WIK%KE
(mg-1"'9) VOCs ik, HEWET 10 MERANHRBELILEDHRHRBER V,,,.
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2.1 ERHA VLS HERHE B R M RS

K 1 RBH 1L VOCs TR S AR EHERMESFRSMEEFRA.

R4 A [7] 052 Bt B 18] 97 o 9 B8 S 8 F 0 € 3 P T A7 o R R4 & 4 B IR B 2l £
. it B 3 10 # VOCs MR B & B (Breakthrough Volume, BTV) W3 1. W
HEREDF RS G VOCs, REEEBE KK 5—I10L. Hilt, BRE $BH RN xggEk
BAER, HRATEEMTEFRAEEAHTERF VoG 4A4 (BFHERARENAS),
HEMAERREBHN. XPILHBRERERBEFYBERETE. URBEBEXBRE
e, WE2, MXABE N 094, KHURBERBNERBERNFE-—EHWEHEXLER,
AT LA & SR 7R B AL B W o BT A B0 0L HE S HE B 4 L R VR B R g AR

H» =% o

17T 1 7 T 11

B (< 10*%)
N

M L

1
6.00 8.00 16.00 12,00  14.00
4% & 0} ]/ min

EH1 BHERHSELE FREEE
Fig.1 Total ion chromatograph of VOCs flowing out of adsorbent tube
K1 THUESYEZTHBRENRMEBAERR ColEXEILE Y FHERE
Table 1 Breakthrough volumes of 10 VOCs vapor on Cg/Cry and solubilities of Cgy

8

ey BWRE/mgm~' ERER/1g! ey BRE/mgeml~! REREER/1g!
* 1.7 14.8 1,285 0.36 15.8
EBER 15.8 itk 1A 0.32 6.2
HE(REY) 2.8 25.8 = -1 1.4 21.5
THEGRAY) 4.2 32.6 P2 1.2 16.4
N 48.0 FE 7.0 46.0
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Fig. 2 Correlation of breakthrough volume of organic vapor on Fullerenes adsorbents versus solubility of Cg

2.2 H IR R B - PR B [ AR

VOCs MBS A LA 40ml - min 'R EN S BBEPBR LR, FAEE 0.4 HBME.
Tenax GR FIB 4> T 9% = Fh R M 95 K £ 1min B 40ml IRB Sk, W3 A Tekmar 6032 #
RBEBR 2 b . I B A% B R 40m] K8 SR FE A Tekmar 2016 5B #7404, U
BEK 100% 8 W - BB iR, SRR 2. R 2FWLUED, BHRNEREER
T H TR . 5 FE % e E Rt KB A AR E T0% L . SR
FTE = bR B R A B e REREAE, ANABAT S0%, FIRERENEMH SR (180T),
7E 220CT M AT LR, HIEEREESERUE, RH-AMBRHNEREREFER.

$2 VOCs FEE B, Tenax GR FI Carbosphere 3 I i) % 16 T P /20 L B [EIC 2 (% )
Table 2 Percent recoveries and standard deviations of room temperature
adsorption/thermal desorption for VOCs on Fullerenes, Tenax GR and Carbosphere (%)

ey Bo& Tenax GR Carbosphere
* 90.5£4.6 97.0+5.0 94.213.7

NY; 3 92.8+4.2 89.5+7.6 77.0£6.0
GBS 93.5+3.9 91.214.2 75.8¢7.5
ZPRGEEDY) 92.0+6.6 104.7£6.6 86.5+6.2
R 86.5+4.7 93.8+4.7 79.0+ 4.4
1,2- 8Ltk 123.0£7.0 87.0+7.8 117.0+8.3
R e 64.8+6.8 57.2+6.9 53.0£7.2
=X WA 90.2+4.1 93.6+6.3 83.8+4.8
MEE 90.2+4.4 83.414.4 87.2+£6.6
£ 3 97.5+3.3 94.0:4.0 95.0£4.0

p o - 3 48.0£6.0 43.6+7.3 40.8+8.1

Tenax GR FIBt 4 T 9 2 BB F XS VOCs AT B R IR M 77, Bad % 2 P 3R
b, ALLAKNESBRSXFWHRAMY, LM TETRGREA.
2.3 BIALKMEE
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VOCs R K S 4 LA 40ml - min ™' 49 FE M
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2.0, 3.0, 4.0 A1 5.0min, # 5 I < 1k k7 g“'“i @,
4r%) % 20, 40, 80, 120, 160, 200ml, ¥ &2 M
B %5 A Tekmar6032 PN B 43 47, £ % 9% S0 100 10 200 %0
WIR; MBS RMETE . B 3 RREHER R EH R /ml
B %t JLF VOCs 3, W5 Bt - s B w1708 B B3 WNESHEERRR
WMROEMME. B RpgARGs, (0 FROE @F OSKE.

(OFE, S)URZHE, (O)EXE, ()ZHXx
Fig. 3 Peak area versus vapor volume
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0.991—0.997 Z Ja] .
2.4 SCBRBEG I

AR BB IER BRI LR ANER, RIIRET MHEXETENSS.
2 LA 200ml - min B P 5> FIF 2 E #1486 T Tenax GR RAEE, R4 S0min, FLEE 10L
BR. REERERIRER 55 XK NaySO, BB LURESSFRKS. SHBEE
THEAEERLE4. B4hirETAMEIESRY, WARBHERY, S87%E 530
pgm HRETSE. HE4TR, EHBEREN VOCs FEF S B S Tenax GR KA
Y, AHHAS S B Tenax GRHH .
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Fig. 4 Total ion chromatograph of VOCs in ambient air
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ERKRSENERSFTHEGRER, RNFBEXENYRAFERRME, BIR
BRI SIEEE REET, SRR AT AR G R B - BA i [ i R . 6 T 9 1 B A YR A
BT EAAIER . Tenax GR M TR SH - BN S AERA, MEHKEITEHR
. WNiX—RRE, EERIER VOCs T I A HMAFa0E .
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RETENTION CHARACTERISTICS OF FULLERENES AND THEIR
APPLICATION FOR COLLECTING VOCs IN AMBIENT AIR

Chen Cai Sheng Guying Wang Xinming Fu Jiamo
(State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou, 510640)

Chen Jianxin Liu Shuying
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun, 130022)

ABSTRACT
Fullerenes are made up of carbon atoms and free of any fuctional group. They are catalysis-free
for VOCs, and can be stored stably with little adsorbed gases lost after adsorbing VOCs. On
fullerenes, the breakthrough volumes of 9 kinds of VOCs (mg*1~!) are 14.8 1048.0 L-g~!. The
recoveries of adsorption-thermaldesorption of fullerenes adsorbent tubes ranged from 86.5 to 123% .
Keywords: volatile organic compounds (VOCs), adsorbent, fullerenes.



