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Analysis of 18 polycyclic aromatic hydrocarbons in carbon black
by GCMS isotope internal standard method

YIN Ge~ FAN Jun HUANG Taohong
('Shimadzu China Co. Ltd,Shanghai ;200233 , China)

Abstract; Polycyclic aromatic hydrocarbons ( PAHs) are a ¢lass of organic pollutants with natural and anthropogenic
sources. In this study, ultrasonic extraction coupled with-isotope intérnal standard method was used to establish a fast
and accurate GCMS method for the analysis of 18 PAHs.in carbon black. InertCap—35 column was applied to obtain
18 PAHs components with good separation. The Jinearity of the standard curve is good in the concentration range of
5—1000 ng-mL™", and the correlation coefficients are all above 0.99. Standard solution at 10 ng-mL™" were injected
continuously for 6 injections, and the peak area RSD was less than 8.79% , indicating good repeatability. The main
components detected in carbon black samples were fluorene, fluoranthene and naphthalene. The method is simple,

convenient, and can effectively analyze the contents of 18 polycyclic aromatic hydrocarbons in carbon black samples.
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1 SE36%34 ( Experimental section)
L1 R S
F £S5 F CNY Technolgies 235 (HPLC 2%) , B4k i Mil1i-Q il /K R Ge il 4. 18 Ff PAHs F1 5 FpRAt PAH AR
(d-PAHs) ¥R T F 2235 5250 M B BRA B A 86T B A AL A5 5L : GCMS-QP2020 NX( HAS B AH] ) .
1.2 FEShTTAb 5
PRI 500 mg R SRA%JE BE 5 B T 50 mL A B AR AR (5 5 M6 % d-PAHs) FIF 28 (20 mL) 4 B0 %
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BT 55 CRBETBAIRE 2 h, R AR, B RIE RS IR , 2078 4h R P R I EA 1 ml, 58 B bkE
NI, EHLEEI.
1.3 {50

i &1  InertCap-35 (30 m x 0.25 mm x 0.25 wm) ; #ERELTERE 280 °C R HERE (BEREIRFR 1 pl) s 2RS4 H07
FR R AR F2  (36.3 em-s™ ) ; (O35 AF FHR AT MR IR 50 °C - FE 2 min, 10 °Ce min™' #Z T} £ 200 C,
5 Comin™ HHTFE 290 CAEF 25 min; (L4 ZHEIE 300 C.

i S B A O T E B IR (ED B T IR 230 °C, HLBIHLIE 70 eV AT 22 60 A ; i e 4l
G (AEIE T 99.999% ) 5 1428 B - W I ( STVD) ASE RGN , G0 28 L Ay AR X T3S FLFE +0..3 V.

2 R 51412 (Results and discussion)
2.1 ZWIHRARER RS

18 Ff PAHs 2 5 Ff d-PAH IR-AFRER W TIC AT B 1 iR, 44505 B Bs T3 148 InertCap-35 4 A A1y
RTHEARRY , FTLASIEE 18 Fl PAHs MA 8050 55
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Fig.1 Total ion chromatogram of PAHs
®1 ZHITREHAMER
Table 1 Information of PAHs
.- - R BRI .

No.  H3CA4HK B4R CAS 5 Jil,/min gl ERE T MR T
1 P Naphthalene 91-20-3 12.691 1 128 127,102
2 Z8.D8 D8-Naphthalene 91-20-3 12.691 1 136 135
3 ek Acenaphthylene 208-96-8 16.886 2 152 151,76
4 )i Acenaphthene 83-32-9 17.263 2 154 152,153
5 J&-D10 D10- Acenaphthene 83-32-9 17.263 2 164 162
6 Vil Fluorene 86-73-7 18.562 2 166 165,83
7 E[3 Phenanthrene 85-01-8 21.950 3 178 176,179
8 JE-D10 D10- Phenanthrene 85-01-8 21.950 3 188 189
9 K Anthracene 120-12-7 22.042 3 178 176,179
10 wHE Fluoranthene 206-44-0 26.794 4 202 200,203
11 3 Pyrene 129-00-0 27.986 4 202 200,101
12 ZFif[alH& Benz[ a ] anthracene 56-55-3 33.464 4 228 226,229
13 & Chrysene 218-01-9 33.825 4 228 226,229
14 Jg-D12 D12-Chrysene 218-01-9 33.825 4 240 241
15 ZEIF[b]wRE Benzo[ b ] fluoranthene 205-99-2 39.236 5 252 250,253
16 FI[k]ZEHE Benzo[ k ] fluoranthene 207-08-9 39.402 5 252 250,253
17 RI[jIE Benzo| j | fluoranthene 205-82-3 39.596 5 252 250,253
18 HIf[altk Benzo[ a] pyrene 50-32-8 41.680 5 252 250,253
19 KIf[e]tt Benzo[ e ] pyrene 192-97-2 42.056 5 252 250,253

20 TEREDI2 D12-Perylene 198-55-0 42.760 5 264 265

21 BiF[1,2,3-cd] it Indeno|[ 1,2,3-cd ] pyrene 193-39-5 53.125 5 276 138,277

22 FIf[a,h]HE Dibenz[ a,h ] anthracene 53-70 -3 53.623 5 278 276,279

23 AJf[g,h,ildk Benzol[ ghi ] perylene 191-24-2 57.358 5 276 138,277
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2.2 FRifENER R PR E R

43 MIEEH] 5.10.50,100.,500 | 1000 ng-mL™" i) ZHF5 RIRAIRER T, A 50 ng - mL™" (1 R4 2 bR d-PAH,BUL pL
HERE DAVR BE LU R A b W T AR LG R DA AR A A o T 2 AR 4 5 ng - mL ™ ARAEEH , LA 3 A5 (R IR LLITHE. 18 R Z 305424
TR B, & A AR H PR L B et 56 R B2 2 TR,

B 10 ng-mL ™" BRI, i SRHERE 6 IR, 5 BRANER R EH 52 1, I 25 R L3R 2. - 443 W T A RSD% £ 2.06%—
8.79% ], A M R 4T

R2 B RBAG R

Table 2 Correlation coefficients and limit of detection of PAHs

No. $FR *Eff)‘ﬁ (ziﬁf /1) RSD/% No. SR *Eéf‘ﬁ (ziﬁf /1) RSD/%
1 % 0.9999 0.50 2.06 10 i 0.9999 1.04 2.25
2 T 0.9995 5.28 7.07 11 I bR 0.9976 2.26 3.25
3 )i 0.9996 4.35 4.51 12 I [ k] D 0.9981 1.86 3.32
4 Vil 0.9987 3.03 5.46 13 HIE[j] 9 0.9980 2.12 5.13
5 3 0.9943 1.35 8.37 14 HI[alth 0.9983 2.11 7.33
6 EH 0.9997 0.99 8.79 15 AHfleltd 0.9980 2.67 6.79
7 BwE 0.9996 0.79 3.19 16 EiFE[1,2,3.cd]iE 0.9971 3.20 3.75
8 t 0.9997 0.71 3.65 17 T A9 a,h ] 0.9973 3.24 7.75
9 A a] B 0.9997 0.89 3.93 18 It g,h,ildE 0.9977 1.44 5.20

2.3 ks ENR
AT 3 By ER 20 mL ] 4RSI 50 ng PAH 1 d-PAH #54E 3208 F3RRTAN IR )7 b S YR 45 2 1 mL EAL, [A]
WA RSD% 45 RN 3 3 7R AE 50 ng- mL™ ARV BE (9725 nds [WNBCE A 81.1%—119.3% ,RSD 3J7E 15% LA

x3 HASBMEBCRZER (50.ng - mL™")
Table 3 Recovery of PAHs

S A [A] AL 3% S A7 [a] W 2%
No. AT %Zﬁﬁk RSD/% No. AP $A2:ai&f:$ RSD/ %
Compound Compound
recovery/ % recovery/ %
1 7% 94.5 1.07 10 i 117.8 1.08
2 TERE 81.1 3 11 HIF[b] B 96.9 6.59
3 i 97.7 1.15 12 FIF[ k] D 96.9 5.94
4 % 91.2 4.12 13 HFIF[j19 96.6 7.9
5 3 88.9 5.09 14 HIt[e]tE 99.6 4.66
6 Ji 119.3 1.58 15 #HIE[altE 99.3 2.04
7 W 113.6 3.55 16 Bidf[1,2,3-cd]iE 96.6 14.19
8 B 90:9 2.06 17 ZHF[a,h ] 95.7 6.92
9 PRI [ a )& 91.4 0.71 18 It g,h,i]dE 87 8.41

2.4 FESHIAES
R SCRR IR B RTALBE DT ¥: A0 T 3 Ao BB At b, 45 R ANZE 4 PR« SEBRBR SBAE S rh A B0 Mk T 28
#IFESL Y PAHSs W W2 5 T2 F43 REG.

F4 REBFS PAH SE (mg kg™ )ILE
Table 4 Results on PAHs in carbon black samples

No. H o255 #1 #2 #3 No. o 24 F5 #1 # #3
1 % 15.5 4.23 4.88 10 il 1.87 0.36 0.35
2 T 2.78 0.19 0.07 11 FIF[b] D 1.51 0.22 0.27
3 it 0.28 0.11 0.17 12 FI[ kT 0.38 N.D 0.26
4 Vil 0.37 0.18 0.29 13 HIE[j] R 0.48 N.D 0.26
5 3E 8.10 1.64 2.13 14 [ e] 8 2.59 0.53 0.49
6 Js 0.41 N.D N.D 15 HIf[altE 1.27 N.D 0.52
7 B 29.4 5.21 5.03 16 BiF[1,2,3-cd]EE 0.79 N.D N.D
8 i 125 11.2 9.42 17 T [a,h] B N.D N.D N.D
9 HH[a] & 0.98 0.10 0.10 18 #HIH[g,h,i]dE 4.96 0.46 0.44
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3 45 ( Conclusion)

AR5 R R 2 AR 45 A 5 HE GCMS-QP2020 NX Kl ¢ 2 o 18 Fh 2 3R 5545, {8 F InertCap-35 €5 3% K 0] fifi 15
18 FHPAH /313 2] LI/ B, #E 5—1000 ng- mL™" 1 BE T Bl PO bR o i 2 2 1k R4, AH G R E 0.99 LA .10 ng-mL ™' 5
WESD IR RGE SR 6 4T W TR RSD ¥59/NT 8.79% K547 BE R UT SE PRk SRR 5 Fh 15 32 B A4 ek e B 253407 IL 1A
T BEREAT S AT SRR 18 R 2R IF IR
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