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R DI T AR LI 2 60 B DN E AR RS P B 26 & Al B AR 45 SRR, R R IR 77 40~500 i
Bl P9 - A ) A 10 min B B 24K A0 7E 0. 005008 /L JE N 5O 2 RAFAV KSR R AR R B R®
0.994 7. 3% A7 A TR IR T 7 AW h A9 3 B, B RS D Oy 0. 3800, & J7 ik P34 [l Wi R Oy 99. 406, [l i
X 5 R T ALFEHEAT T bR 9236 FP-# iy 96.5%.
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TE AN R B 5 B SR AR IR ME » [A] M 5 2 ok T A Bt B £y S 2= i - A SR P 0k s 2% VR T Bk R B ik
J5- B 100 mL AREEVR 1S E DB AT U8 » Z5BRE R 240 SRS FRIBIRAE 180 °C 8~10 kPa Z/4 FIE 71, 2
JUF- T W HH 5 L - R0 ] B AR £ SR o €0, AN 2 FRH SR o

1.3 BEENUE

1.3.1 plrs ik ARE BEAEYT pH=10.090. 2 By Jueh, FESREALIIAEAE T, 5 A2 bk
SR HE FSURES LT A2 3 W 2 i et B 0 7E 510 nm PR AL 5 KRR A SRR

H’C_T:C'_NHQ OH H,C—T——cl-—N:< =0
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Tab-1  Color reaction of 4-aminoantipyrine with phenols in pyroligneous acid

B ALk

i ES AR RERSM A

i B € 15 10
1 ES CiHs0 3.92 B
2 2- AL By C7Hs0 1.21 B
3 3L C7HsO 2.11 B
4 X H AR LR C7Hs 02 1.81 B
o e i CsHs 0 0.16 @
6 2, 4- T R CsHwO 0.41 B
! KilE - Co Hs 0 3.41 B
8 2- BRSO iy CsHu0:2 1.34 B
9 3-FIBEAR K C7Hs0: 0.73 B
10 X Cs Hs 02 0.28 TR
11 2R RS CoH10: 0.31 X
12 A-HUER AR CrHs 02 1.39 B
13 2- PR BERS 2 C7Hs02 0.19 N
14 42 FEIE R Cs HoO: 0.34 XA

1.3.2 iRk &es

FARE KT 0.005,0.01,0.02,0.03,0.04,0.05,0.06,0.08 g/L f %M bRHEVE S 100 mL. ML L
WP AT L mL, AR5 AR PR YOI NHa-NHiCl 2P 0.5 mL B4 2001 4 S L2t
Wk 1.0 mL. 25, R AN 80 Mk ALAIAWE 1.0 mL. EAMRA)E . 3R T E 10 min. 57
BIF 510 nm AL, i AEFE R 10 mm B 5 AL, DUBSEKAE A2 [ MR OGEE (A) - 2R e
(A) 52K & B (C) MubrEdh £k, [BA 7 RE N €=0.031 34—0.003 1, M REL R =0.999 1, Zedkit
0.005~0.08 ¢/L.
1.3.3 #zaz

i BEARELR - 500, 250, 100, 50, 40 FIRBAEKFRBEARRERR . ML BRI & B L mL, SR MRS 0.5
mL NHs"NH:Cl G 1. 0 mL 4 -ZEE L2 mis i 1 O mL BREUEHREE, 7550, =il T E 10 min
JESLERF 510 nm Ab. {f FYEAE R 10 mm YA BE A L, DUBAEK A2 [, EIRIERE (A) it bR th 615
IR B RS E(O)-
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2.1 BERBURIKEERE

5 0.01 g/L ZRBPRHE I 0. 005 g/ L (AW 3 55 4-RIE LM 265 F 450~650 nm K
VO A - 4 SRR, P RS 26 E 510 nm Ak BUEIR I, I HLIRME RS 2 » BRI 510 nm
Ve F MM K -
2.2 MEMENEBIREE TR

B2 6.6 mg/L FYARRER S 20 mg/L AR BRHERTR 1 mL, 32 B8 RE 5L 55 060 WO e i 4 AR [/ 43 ) F
YA 510 nm AP E WIE L - AT 5524 1 R C BE RO EL N A1 B A2 fE S 2R DL 11 2.
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Fig. 1 Effects of standing time on phenol absorbence Fig. 2 Effects of standing time on pyroligneous absorbence

ML B Z 2] LA - B SR B ) A 34 I8 40 0 W D' B35 51 18 T J D /)N » TR I 7 S PP A A ol S 1 s
] BB )2 10 min B WO EEROR, IR 4 S R B[] 10 min.
2.3 HREFIERE

H T AREE TR R S e i 28 2 Bk v DA R L T A 5 » R PR B 1 7 I AR BB VR HH A B 28 2 B 7
0.001~0.08 g/ ZHEEHE 2 P - T 5L & BURRR N T-7E 500~40 JE B PR, ARESB o) & B7E 0. 001
~ 0. 08q/ LYV P . 3 BRI T A4 (1805 R S A RO 2 R PR 256 & - 4 B R 7500, 250,
100,50, 40 FBEARBEHL - 285 LA B4 1 mL, $558 1. 3. 3.0¢
3 JTIRIN 2 A b B R O AR DI B R - 1) (B S RO B O &R
Mgy A5y Y =105.136 7X+0.141 5, R*=0.994 7. £ 5
W't B B R R TR O 2R an ] 3 s - 20

B FARBSR > B 2% & H 2 A Y. YFEBEE T /N T 40 1.5t
B AR it o A A LG & 1 (AR (T L ke 5 ) A 2 B K
XSG AL A PR .48 SR 7 A R ) » IR ' B % T

FEae 28 B2k - [RI B FRRE IR /0N A5r AR i 2 BB s 031

R LA T /N S8 A IR ' B B K R I S O T Ot he it et
I8/ AR B At B0 20 R S0 SO ) 5 e A S R IE N 2 B 2k R R T
PEME B P IR RN KT 40 BFEATINE 25 RN TTHE- 2 @3 Bovit s 5 HHE T %0 % 2 W%
PRI =500 B, RAFIRES T AREER P HAL 9 X KBy B4 )X Fig-3  Relation of absorbency and the
N A S, SR ] B ek 2N T B 2 R R B TR T AN R R R reciprocal value of dilution factor
T HER TR ZE - R AR R N -4 40~500 S 18 2k A
HER T RERY -
2.4 AERHBERFTIHESHEIR

BURESH 5 1y 7 500~40 5 8 Y4 BEAS IRl O R B IRl - R BE AR BE A SR )5 A B985 B 1 mL, #5038
1,303 Jde il e £54 i F WRYG FEARL B30 S5 R L3k 2,

H1 2 2 WA R R -0 B AR R LB 26 T 1 & B 3. 40 g/ L, AR AR E(m 22 09 0. 3804 528
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728 E 100 %[9] F)H Folin-Ciocalteu 3TN 2. 47 g/L FHA 259, JR K ] e R AR EE MR R AN 8] DA S 5256
TR 5.
=2 AER#FLRMNTLER

Tab-2  Determination results of pyroligneous acid

\ RIERIE BEETERE BT HIXTHRE
WRET BOUE) ") T T gy PERE Ty
500 0.312 0.006 7 3.38
250 0.533 0.013 6 3.40
100 1.188 0.034 1 3.41 3.40 0.013 0.38
50 2.281 0.068 3 3.41
40 2.806 0.084 8 3.39

2.5 nkREEELE
BURERR R 1~ 500, 250, 100, 50, 40 By AREWE 0.5 mL T 5 mL BA B SRIF2 BRI 0.02 /L
BIZEBPRUEYAWE 0.5 mL, FRRKAIN 0.5 mL NHs-NH:Cl ZBrh iAW 1- 0 mL 4 S FE 228 bk . 1. 0
mL ZEEAE 7257, W8 10 min J5 L EPT 510 nm ARIMHEIR G . DIBAEK N2 1, i@ ad b it 2615 )
B BB BE - 3 BEBR B CR B T B A ST R EISCE . HHRA N
P:(cz_01)/03><100%,
. P IR s o AR B s oo S IIAR AR B s s A b i -

RI KB RWIFEIKE LD R &R

Tab-3  Determination results of added pyroligneous acid

. o B R B i EcE SRR
BREET 1) /(g L) /(g L) /% /%

500 0.003 3 0.01 0.013 1 97.8

250 0.006 8 0.01 0.016 6 98.0

100 0.017 0 0.01 0.026 4 94.0 99.4

50 0.034 2 0.01 0.044 1 99.1

40 0.042 4 0.01 0.053 2 108.3

2.6 R EZKIBXIENEEIWERRNE
L GC-MS Z AT AT Hl, AREEWE 32 20 4R FH AR By K Wy | 1] F R B S5 T AL &4, X SE B 254 i
TEH TR NAWE s — AR T 230 “C . i/ 70 4b B = A2 X By 24 o () 45 9 J% v Tla %ot A B ¥ AR 43- O S R
U 2 VBTV JTE ok B €y RV S 2= - JRUR B VR 22 i PR 98 5 B 500 mL ARV T 1 000 mL Z8iB B+
AN 0.5 g ZEEBRHES . 76 180 'C 8~10 kPa £ NI T251H- R LA L5050 6 W, 25 R L3 4.
R4 AR KR RBERGE AR R 4R

Tab-4  The recovery of added pyroligneous acid by vacuum distillation

m 5/ m RERL R E Jnkr & SOE [l R SEE AN
JRRE/ Y /(g +L ") /(g L") /(gL ") /% /%
92.8 3.40 1.01 4.51 110.0
91.3 3.40 1.01 4.27 86.1
93.6 3.40 1.01 4.36 95.0 96.5
91.5 3.40 1.00 4.42 102.0
92.4 3.40 1.01 4.39 98.0
91.9 3.40 1.01 4.29 88. 1

M A _EHE AT AE 180°C 8 ~10 kPa S8 TS X AT W #5476 F 78 18, 2K 3 (4 F- 24 [ e 2 3k 5]

96. 556, Syt FA WL BUAL TRy v T BB FRt T - IR T LA R 853 K
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ARSCE A Y A~ 2R 22 M 73 e e BE 1 e AR A B 28 2 B - S B R b i A 0. 001
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~0.08 g/L P SRR RA REFIZIECR (R =0.999 1), [ )72 ¢=0.031 34—0.003 1. {17
B[R T B S R L A RO BE Z IR AY ZtE R & 1 TR (R TR 2T B D 40~ 500 AREE W B 2 S A9 U
SEAE A 340 g/ L. AR ARHER 22 A 0. 3856 Sy 1 B EI A2 45 30, 64T 7 AR B0 S 6 6 B v [E1 i =% oy
99. 470, MTTHUE T £ 9 7] S [ iR BB AY FUALFEHEAT T bR B30 . 34 [l 96. 504
UERF I TIAL B 7 325 ] DA 50 [ A ) i D D45k -
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Determination of Phenolic Content in Pyroligneous Acid by
4-Aminoantipyrine Spectrophotometry

SHI Wen; ZHANG Changsen: XU Xingmin, ZHANG Shao~hui» ZHANG Rui—qin

(Research Institute of Environmental Science , Department of Chemistry
Zhengz hou University » Zhengz hou 450001, China)

Abstract: A new method is developed for the determination of phenolic content in pyroligneous
acid by 4-aminoantipyrine spectrophotometry- The results indicate that dilution factor is in range
of 40~500, and the reaction time is 10 min- By plotting phenols content against absorbence. a

linear relationship is obtained (R°=0.994 7). The linear range of phenols content vs absorbence is

from 0.005 to 0.08 g/L~ With different dilution factors, phenols content is determined in pyro-

ligneous acid: and the relative standard deviations(RSD) is 0. 38%. The average recovery rate of

the sample is 99. 4% . as well as the average recovery rate of added pyroligneous acid by vacuum
distillation is 96.5%.

Key words: pyroligneous acid: 4-aminoantipyrine: spectrophotometry: phenolic compound



