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Determination of Volatile Phenol by 4-Aminoantipyrine
Spectrometric Method with Potassium Persulfate as Oxidant

YE Kaixiao, TONG Tianzhe, LIANG Liuling, HONG Xin~

(Guangxi Ecological and Environmental Monitoring Center , Nanning .Guangxi 530028 ,China)

Abstract In the buffer solution with pH 10. 0+0. 2, potassium persulfate solution was used as oxidant,
volatile phenol in surface water was determined by spectrophotometric method with 4-AAP purified by the
mixed solution of ethanol and hexane (1 + 4). The results showed that 4-AAP purified by the mixed
solution of ethanol and hexane (1+4) had less loss and higher purity,which was beneficial to the accurate
preparation of 4-AAP solution. In addition,the stable and colourless potassium persulfate solution was used
as oxidant instead of potassium ferricyanide solution,which is favorable to reduce the blank value,and the
color is stable. The detection limit was 0.3 pg/L, which met the requirements of the national standard
method. Volatile phenol in surface water was determined by this method with 96. 0% of average standard
addition recovery.
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DR6000 %8 &b a] W56 73 0t 0l B it (56 1= iy A 24
A)) s STEHDB-106-3 % fig — R b 28 18 A (TF F B 245
TRH A R ED s Milli-Q Integral 10 #8457k Y (£
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¥ 25 g A-AAP B TRk &, 43 3~
4 YWIMA 100 mL JE/K & BERANIE & ke (1+ DR G
W AT VR U VE VRN P B s R e i iRk S hig . 5 2
VR 5 TG 8 Bk B R Tk 2 TC A B0R B A
4-AAP FIESWT 1 h, f# CBEFIF C I d5 & 58 4
Jei B FE T B 2% 2 BB R ORAE . B AR
2.0 g 4&-AAP ¥ FaliKh, B 2 100 mL, Bt
B 20 g/L g 4-AAP W .
1.2.2 FEAHALBE

B 250 mL KAE. B F 500 mL 435 28 W,
Jn 25 mL &K, B Ko SRS 48 R R R i IR T TR
(149> 98 2 7KK B ARG 26048 O 15 €0 L o A B0k 3% 55
R IR AR 250 mL,
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W KRR W AT A 250 mL 43 Wl S
I8 AN 43wl 2k 43 A 100 mL 4K, FEmA
0.0.20,0.50,1.00,3.00,5.00,7.00,10. 00 mL 2
P AR il FH W (1. 00 pug/mL) s #MINZEZK & 250 mlL,
] 4% A8 W S I 2.0 mL NH,-NH, Cl 22 ph i
W (pH=10.7) &4 .01 1. 50 mL Z32 4K 4-AAP
VIR (20 g/L) IR A], TR 1. 50 mL i i B2 B %
W (20 g/L)  FEArIRAT . B € U E 10 min, [ 4553
WS- HER A 10. 0 mL =& B k. 35 2, ) 51
PR#% 2 min, BB B HE T Z . E5 W ;S0
PR E — /NPT O B A 3 25 B w0 D A B30 AR UK
J o # = U 6 )2 3 2ok T IR AR 1A L AR 30
mm AL, F 460 nm KK, L =& H NS 1,
I 2 W 6 BEAAL
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Xt AR LAl 4-AAP Fl 4 34 50,100 mL JG
KB+ IECKE(1+4) PR 41 4-AAP #4758
FIRERR IR 3R 1 AT LA . 48 100 mL Jo/k S E+
IECBEI+O) YRR 45 1) 4-AAP 125 ARG &
HH S A L 3h /N, RSD 2 4. 1%, 6 SR S0 06 2 2
F R CRIM 43 B 3R B3R 28 (OB <C0. 0800,
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Table 1 Optimization of purification conditions for 4-AAP(n=6)
A= B AR 235 R i O B - RSD/%
& 4l 0. 264 0. 236 0. 276 0.273 0. 247 0.251 0. 258 6.1
50 mL ZFEE+IECHE(1+4) $4f 0.113 0.114 0. 097 0.120 0.122 0. 130 0.116 9.6
100 mL B+ IF & ke (1+ 4 44k 0. 067 0. 064 0.071 0.070 0. 067 0. 065 0. 067 4.1
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3 HIAE L 250 mL =5 [FRIR ) (20. 0 pg/L) K
FEAS 6 £ FRE € 735 A 2 mL NH,;-NH, Cl
Gl (pH=10. 7)F1 1.5 mL Z# 4y 4-AAP
VW (20 g/ )5 243 MR FE S 20 g/ L Byt B BR AR
VI 0.5~3.0 mL, #&47, i & 10 min J5, A 10.0 mL
AR BEAR UG R G EEE R E . SR A R R
WY 23 AR il R 2R T K A ) IO R R B ok R
FH BB A B 3% K. 7E 5 R B AR 2.0 mL
BF 28 OB EE 43R 0. 080, FIH K T 2.0 mL 5,58
HWOGEE KT 0,080, & 2K My 7K A 1 W O B 7E 3o it
FREF I A 1.5 mL Fl 2. 0 mL B4R A K, F2 0] 24
JIA 1.5 mL i il B2 8 % UK (20 g/ L) B o KA v
T b, Frik, $E8 1.5 mL i 65 R 81 I
(20 g/ L) M 8 AL T 1 S A AR (B D,
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Figure 1

Effect of potassium persulfate

addition on absorbance.
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Figure 2 Effect of reaction time on absorbance.
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Figure 3 Effect of extraction time on absorbance.
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SE S IR R B W B O 20. 0 pg/ L YK AR Ot
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2.5 HRAEMZ R H R
3900 T Bk 50T 0 R 3 A R A A AR A e
FETTEME 0~10 pg 1Y 2 My R e 28 90 1 W 2 il A
eI 2R, SR AR 11 5 #8431 Ry y=0. 058 72+0. 008 6,
y=0.054 6 2+0.002 9,41 RELC 435128 0.999 2.
0.999 6, X RRIF(ILE 2).
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Table 2 Determination of volatile phenol standard solution

AWt pe 15 L BREUER AL 15 mL G UL

0. 00 0.078 0. 066
0. 20 0.099 0.081
0. 50 0.123 0. 095
1. 00 0.155 0.125
3.00 0. 263 0. 226
5. 00 0.371 0. 353
7.00 0.487 0. 454
10. 00 0. 684 0.610
15 il £k y=0.058 72+0.008 6 y=0.054 6x+0.002 9

r 0.999 2 0.999 6

K6zt B 003X e HE R 388 W ) 43 T 7 3 s 1 o B
ITH ARG Y(H] 168—2010) ¢ A. 1.1 7

H PR A — e 2 ik AT, e &5 SRR W, ik
KB 0.3 pg/L. W E FRRA 1.0 pg/L, i 2
HJ503—2009 AYZER (3 3),

x3 WERMNZE
Table 3 Determination of MDL(n=11)

/(pg+ L)

Nl E==3 N, /N
;JTI sE W b e HIS052009
i WE R

1 0.072 5. 06

2 0.071 4.99

3 0. 069 4. 84

4 0.071 4. 99

5 0.073 5.14

6 0.070 4.92 0.101 2.764 0.3 0.3

7 0.071 4.99

8 0.069 4. 84

9 0.072 5. 06

10 0.070 4.92

11 0.069 4. 84

2.6 HEWEINE

0T B UE Ty I A A L oR T S B0 FR SR A v
b WF 5 T B AR HEAE i 2E AT R IE 45 SR R T 5 1 v
JEFE DR 22 SAVFIE R N (ILER )
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Table 4 Determination of standard samples(»=23)

PRUERE fh i 5 WAEWE/ (pg - LD HfE/ (pg - LD RSD/ % PRUEML/ Cug « L™D RHiE B/ (pg « LD
200354 26.2 24.4 24.0 24.9 1.8 25.9 2.2
200356 15. 4 14.8 14.2 14.8 4.1 14.9 1.2

FE S B K AR T 2 B0 S S T s o Vs E
AT b [0 i S 56, b Tl 38 L3 5, i 5 AT I .
B AR S AL T 1 BT AR - 38 BLSCR S 94, 200 . ATy
BN AR [ 3k 96. 0 %0, 9 Fh 77 125 FIr A5 1 45
FA 2L,
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Table 5 The recoveries of volatile phenol(n=3)
JAR Y B B/ M E W/ (g s LD i 2/ %

*RE (pg« L7 EbM S s S rme

- 8 7.4 7.5 92.5 93. 8

- 8 7.5 8.0 93. 8 100

- 8 7.7 7.8 96. 2 97.5

- 24 23.1 22.9 96. 2 95. 4

- 24 22.8 23.2 95.0 96. 7

- 24 22.0 22.3 91.7 92.9
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A1 7 3 ARGt BIR SR 8 A M J3E 249 6 2 s v
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