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Quality Control Index for Analysis of Volatile Phenolic
Compounds by 4-AAP Spectrophotometry in Water

XIA Xin', LI Qian', WU Zhi-giang®, CHEN Jun-ping’, HU Zheng-sheng’, QU Jian’, PENG Gang-hua’
( 1. China Environmental Monitoring Station, Beijing 100012, China;
2. Jiangxi Provincial Environmental Monitoring Center, Nanchang, Jiangxi 330029, China;
3. Shenyang Environmental Monitoring Station, Shenyang, Liaoning 110016, China)

Abstract: The laboratory quality control index was analyzed for volatile phenolic compounds determination
by 4-aminoantipyrene spectrophotometry according to monitoring data obtained from several laboratories at differ—
ent concentration levels and various samples. Suggestion was made for the control indax as fallows: RSD within
laboratory <5.0% at concentration levels of standard reference materials from 0. 04 mg/L to 0.2 mg/L, RSD in-
ter laboratories <10% and RE< £10% at concentration levels of standard reference materials from 0. 04 mg/L
to 1.2 mg/L, RD<12% at concentration levels of samples from 0. 001 mg/L to 0.1 mg/L, control range of
spiked recoveries from 90% to 120% .
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Table 1 Statistical standard reference materials data of standard

deviation and relative standard deviation within laboratory

FrtEfi S AR UED 22 AR A U Ml 22
Wz 1 pl(mg+L™") 1%
p/(mg L™ n/% i Fl e YL H BfE
0.0455 22 0~0.0049 0.0014 0.7~10.5 3.5
0.080 0 3 0~0.0006 0.0002 0-~0.7 0.2
0.119 12 0~0.0059 0.0018 0~4.7 1.6
0.166 22 0~0.0060 0.0022 0-~3.9 1.4
0.199 10 0~0.0020 0.0010 0-~3.2 0.9
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Fig. 1 Distribution of samples relative deviation scatterplot
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Table 2 Comparison between standard deviation of standard
reference materials and relative standard deviation

within laboratory

B b Sz% —— El‘ﬁl@ﬁ iz@*ﬁ?(’f
B £ . 2 FrifEdm2E
p/(mg= L™ w5 p/(mg+L )p/(mg-L—l) 1%
FRufERESL 0.041 4 10 0.042 8 0.003 8.0
0.045 5 27 0.044 6 0.002 4.9
0.049 8 3 0.049 1 0.004 8.8
0.061 1 5 0.060 6 0.001 2.4
0.076 3 24 0.076 1 0.002 3.1
0.080 0 8 0.080 0 0.002 2.7
0.119 21 0.120 0.007 5.9
0.166 22 0.164 0.007 4.4
0.199 10 0.197 0.019 9.7
0.813 15 0.825 0.014 1.7
1.20 6 1.20 0.024 2.0
LEXTFER £90.03 72 0.03 0.001 3.9
#50.05 72 0.05 0.002 4.4
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Table 3  Limits of repeatability and reproducibility

PREEBURIREE  suihs Wik AR TFOPERR
pl(mg* LYY Hn/K KnlR pl(mg+L7") p/(mge-L")

0.045 5 6 6 0.002 9 0.006 7
0.080 0 16 7 0.008 0 0.009 0
0.119 6 6 0.004 7 0.011
0. 166 22 3 0.007 5 0.021
0.199 10 3 0.004 5 0.054
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Table 4  Statistical data of relative standard deviation

of standard reference materials

PRRERTRRE Stk EE AT 5 25 3

p/(mg+ LY n/% p/(mg+ L") 1%
0.041 4 10 0.042 8 -15.5~14.5
0.045 5 27 0.044 8 ~12.3~7.7
0.049 8 3 0.049 1 ~7.6~8.4
0.061 1 5 0.060 6 ~2.8~3.1
0.076 3 24 0.076 1 -5.6~5.1
0.080 0 8 0.080 0 -2.5~3.8
0.119 21 0.120 ~13.1~17.7
0. 166 22 0. 164 -12.0~6.0
0.199 10 0.197 -10.6~23.1
0.813 15 0.825 ~1.8~4.3
1.20 6 1.20 -3.3~2.5
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Fig.2 Distribution of spiked recoveries
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Table 5 Comparison between research results and literature value
HAb RSD/% RSD’ /% RE/% RD/% SR KR /%

ST <5.0(41 R,
0.04 mg/L ~0.2 mg/L)

SCHk (4] 7.4 ~10.1(5 REE,
0.004 0 mg/L) ;
3.3 ~4.5(5 KL=,
0.020 0 mg/L) ;
1.8 ~2.3(5 RELH =,
0.036 0 mg/L)

SR (5] 103 RERE,

<10(117 IR .
0.04 mg/L~1.2 mg/L)
2.9(5 REE=,
0.004 0 mg/L) ;

2.3(5 REE=,
0.020 0 mg/L) ;

1.3(5 RE=,
0.036 0 mg/L)

3.8(3 RIEE,

< =10( 117 K3,
0.04 mg/L ~1.2 mg/1)

<12(3 FEBWE, 90 ~120(14 FIIE)
0.001 mg/L ~0.1 mg/1)

2(3 R,

0.030 mg/L) 0.030 mg/L) 0.030 mg/L)

ek (6] <20( <0.05 mg/L);  <25( <0.05 mg/L); 85 ~115(<0.05 mg/T);
<15(0.05 mg/L ~ <15(0.05 mg/L ~ 90 ~ 110(0.05 mg/L ~
1.0 mg/L) ; 1.0 mg/L) ; 1.0 mg/L) ;
<15( >1.0 mg/L) <10( >1.0 mg/L) 95 ~105( >1.0 mg/L)
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