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Determination of Residual Pentachlorophenol in Paper

Materials by Gas Chromatography/Mass Spectrometry
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Abstract: A rapid analytical method for the determination of pentachlorophenol (PCP) residual in paper materials with 2, 4,
6-trichlomphenol as the internal standard was developed. The paper material was extracted ultrasonically using ethanol in 30 minutes. The
concentrated PCP extract was dissolved by 0.1 mol/Lpotassium carbonate solution, followed by derivation with acetic anhydride. The derivative
was extrad by n-hexane, and then analyzed in gas chromatography -mass spectrometry (GC/M S). The separation was performed on a HP-5MS
column (30 m>0.25 mm, 0.25 m film thickness). The limits of detection (LOD) and limits of quantitation (LOQ) of PCP in the method were
0.02 mgkg and 0.07 mg/kg by calculating the diluted standard mixture with the 0.5 g of sample matrix, and the recovery was 85.0%~98.1%
with relative standard deviation (RSD) less than 6%. The study revealed that the method was suitable for the determination of residual

pentachlomphenol in paper materials.

Key words: pentachlorophenol; ethanol; residual; GC/MS

TS (Pentachlorophenol, PCR)- JLEZE1E A
KB FRBERL A EAL AE T RS
Z B2 T PCPAEAEMIR A S R B A = R AR
PEAN S T R A, A 5 R R 38K FL B0 BR
AR S, FELEAIDRAITIE AN S R e T 7= 4
PR AR . PRI ResAP. (2002) 13 (KT T &
oot 22 o T ARHARAR AR B i ot ) v T 0 SR 11 PR
HERAN0.15 mo/kgBl. [ FRAEA Y7423 0eko-tex
FrfEL100/IGBIT18885-2002 (A=A 44 i RER) #i
MFRBEAEGT S PCPER B 2 A A E . LK<
0.05 mg/kg, H'E2<0.5 mg/kgl.

PCPILFVE R anR1AT7R. H BI-H SPCP AL I+
AREZH AL AR TSP E. SRl
YFEEER: 2012-07-25
fEE B e, B, TIZM, WEEELERBHE
EINEE: ERG, B, SRTEIM, MEEENER0EHS

H T2 AR Cnl R VAT
F1 AEFEBHER"
Table 1 The property of PCP
b A CAS #%TE logP” &
A AKE 87-86-5 266.3 5.115 309.5
E: T EFBEIRSE A
X AUR AR P CPH I HREUAF A KB 4
K VRN F B v Wi B . 3R [ 2010 4 A A # GBIT
25002-2010M W5 ESE [FSR A 1 1SO 15320611l AF il 2% A&
PEEUIE 73, BIRRYEEN 645: 1993MUFIEN 647
19930 2ANHABEHEATA K FIHUK ZE L, F) I 2L BRI %o A%
HH 1) L E R AT AT A A, ARG EC A F R IR A
M2 (ECD) i (MS) MM EESCHAREAT
ME, HAAIKSHGKIEEE 537524 hF1120 min;
P g7 21 v 2 EUOR By 0 R 7 92 A% SR F GBIT
18414.2-20061"%, 5 JFGB/T 18414.2-2001M W L, 5

1818



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.12

I3 OB BRI SR SR BGARAE T B, AN TADIE A i
RIS AR AT PR R B 4R o BRI, ASHIT OB 4R
AP RIRIRE i R EIR TR RIS A TR
JTHIHEAT g, AL AR BT RAR p I SR
Moy ik B R ARSI 7 i

1 SEIRERSY

1.1 E S5

FLEH . 2iE>98% (CHEM SERVICEAT]);
2,4,6- =5 K. 21/%>99% (Accustandard A®]); 2R
BF ABRIR B, SR04l 1E Cobe, A% (DUKSAN
AFED; LB, (ks (FFEZROE SCIENTIFICAH]);
I, ik (£EIT.Baker Aw] ). MHF 4G bR
e FERA CEEIIRS: 166 g/m?). FEMB CE B
35g/m?). FEFC CEREMAME: 52g/mP).

% E MilliporeB 4K 2%; AE163HL T-KF, JK&:
0.0001 g (Ffi-Mettler’A%]); RiLI4F52KQ-700DBHA X
ey CRILTT A EA RARD; SHABA /K
WHEIRIR G LSt mih KA s SHZ-DEAS
(T THRAEARARD ;s T 28740 Gii 1
BUCHIA®]); 3 [E Vortex mixerii ek %1% 3-30K7w
HESOHL (SIGMAA T SAH G TG (3£
& Agilent A ] .

1.2 b TARAREIACE

W bR T HERRFRIXL0 mg 2,4,6- —FKE F
100 ML=, 2B E R E ~100 mg/L.

MR TAEIRW: LS mLAFR i & 3150 mL
R, HOBEMR B ZI B, NGk
J& 410 mg/L.

FE BRI i SV R FRERL0.5 mg FLAUK
7100 mLA R, FEif%0.1 mg, FHO.1 mol/LAkFR
B 7KV T G B VR B 105 mg/L.

TR PRE T FE XL mL TSR Ebr G &
VR EI100 mLAs S, B ERE VA O B 250 %)
B, I bRE &R 1,05 mglL.

1.3 FEaatE

FE S AL B % DU PRI T . OB AUR AR
FEBT L cm><L em R, TR )G BT % B STE
RRFIARE; QUEFREUARE, Fi%0.01g, B T50
mLEFE= M, R INA20 mLAEEL RS0 nL A Bk
TARVR, AT ARG G100 mLAHGH 1100
mLAGEM T, e R (15 KPa, 50 C) k4%
T, SRIGH20 mUBRERER IR 732 VKR 4k i 7
£50 mLEZEBLET; OMERMINAL mLZFREF, JREE
2 min, AEFIIAS mLIE Y, 7EHRBEdRY; 4 F L2000

1819

romi R ER PR¥% 1 min, LA5000 r/min 505 min, HL
R WA S - B I AU AT
1.4  GCIMSAL & &A1+

HP-5MS i At 30 m>0.25 mm>0.25 um; HEFE
HE: 280 C; #HA: AR (4AiFE>99.999%), HILHA
e 1.2mbU/min; BEFEE: 1pl, Ao FHERE
. HIGEES0 C, fREF2 min, B30 C/minflE %
%220 C, fAFF1min, FELI6 C/minffiE%E %2260 C,
JGIZ4T (Postrun) fE7E280 ‘C&AE RA#ER6 min; 1%
FiZeiRiE: 280 C; MBS HFEELE (ED; H
HReE: 70eV; BSTURIREE: 230 C; VUBAT IR
150 ‘C; WHIAER: 5 min. SR itk =
(SIMD 7y B4, LVRFE & 7167 e i ofr . &40y
FRIE B ik 48 W.3R2.

®2 AEFBRAGIEEET
Table 2 The selective ions of PCPand ISTD

14 2 A RiETA cEHT R
& 28 . XEH .
HEE L 5T

2,46-= 4. 198:196:200:238

M 198  196. 200. 238
AEBCE  (100:98:31:10)

AR 266:264:268:308

B OE:  (100:64:63:14) 266 264, 268. 308

2 GR5HE

2.1 FEHUA IR

NARAEAR HIPCP R EN, SEE6R FIR Iibm A
& S A PCPIIFH AR, EDTERI&UF L g4tk fr
MR N300 pL A E) bR vl RS bR A
0.315 ug, &2 h/5, AAEIFREE ST IR, &
B AR /K I (0.1 mol/L) F17/K 420 mLAI150 pL
AR, A HEE30 min. 43 5IF% BX10 mLEZ B0,
Horb KPR B AR N0.138 g S /KRR BT JE 14 B 1,35 1§
@HEAT A FEFANGCIMS /34T s BRTR B /K VAR B B B 42
PR 3L @ TA A GCIMS /3 Hr: TR BAN 2,85 7
BRI HE 1. 3R kAT A B 5 HEAT GCIMS 73 bT.. AFIAE
HA TR ARk o R SUORE PSR i 1R

ML FTLLE Y, ASFEIE RO 485K L5
R B ISR KN e B > TR > BR IR /K %
W>7K, HA RN B ZERGCR e df, AR
(1) 1B R 3B 7R 79%~89% 2 [A]; B EREF /KR IR 2, 1A
R TEBT%~60% 2 [7); /KPR RE 1 2, [RISCRTE
48%~63% 2 [H], X S5PCPEKMMEE —E (IE
FWELK YL & Blog P2N5.115). I, JRIIE REFT
PR, [FR A SEA U P EER, A SEERH 4
REAE AR HU T o



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.12

Bk CRRWBAHE BN ONK

0.315

2 — T il
= T“-l' |I'|'|| l'|||l\
= 11 1] i
l|'||| x ||'|| .lll.
- (il i 'l"':l l'lll'\
= l||l‘ It 1 |I"
P |"I|l‘ i '||l|| ||I'l
v ,'t”l'n' |'.'|'|'," ',l"'|| I|I|'l“

ot il 1l Wl W
= 1\l | 11l 141
"||'|l In'ull"l‘ '|||l' |||'|

i} 0fl e (1 (W

i il ".l'|| !

i i il Ml

0 il 1 W Ll

A B >

HELH B
1 NEFAFIRER
Fig.1 Effect of extract solvent on the recovery of PCP
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Fig.2 Effect of extract time on the recovery of PCP
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Table 3 Regression analysis and limits of detection of PCP
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Fig.4 The chromatogram of standard solution
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Table 4 Recovery and repeatability (n=5)
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A 0.315 45 5.3 91.7 90.0
1.050 1.9 93.3
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1.050 3.8 95.6
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