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Determination of Dissociation Constant of Acephate

Fang Qian-nan, Song De-an, Kong Fan-yu”

(Tobacco Research Institute of Chinese Academy of Agricultural Sciences, Shandong Qingdao 266101, China)

Abstract: For guiding the rational use of acephate, the dissociation constant of acephate was determined. The pK,, and

pK, value of acephate were determined by UV spectrophotometry and A-pH curve method combined with Sigmoidal

mathematical model. The hydrolysis characteristics were explained from the viewpoint of molecular groups. According to

the absorbance of different pH acephate solution at 210 nm, 217 nm, and 230 nm, the average value pK, 7.467 93, which

was obtained through the curve equation fitted by Sigmoidal mathematical model. The pK,, value was 12.778 3, which was

obtained by using data of pH over 9.4 at 210 nm fit assignment. The method was proved to be simple, applicable, and

easily operated.

Key words: acephate; dissociation constant; UV spectrophotometry

1972 945 mg/kg 1/50%,
—_— acephate PK,
(1]
e} o]
pH
[5-6]
N N N o
B3, ® @ ® o
823 mg/kg N
:2019-05-07
. ASTIP-TRIC06
1993— - E-mail fangqiannan1993@163.com
1969— o E-mail kongfanyul23@163.com



16 18 6
pK=pH-+I1g HZ Z 1
o HZ z 5
Pk,
PK, A-pH HZ 7
Sigmoidal HZ
pKa pKp z o
KOH HCI pH ©
° pH 7
1 HZ Z @ HCl
pH
1.1 HZ ® KOH
pH
HZ HZ HZ zZ o C HZ
HZ HZ=H'+2Z" Cwy L Cro Apse
HZ Ka: H* Z Aacid Aobs
HZ 5 HZ 7
Aobs_Abase —__ & acidCacid_g baserase =& baseC _<& acidCacid_g baseCacid — Cacid Erase™Eacid  — Cacid
AuicAss  €2idC E1idCaciaT EpaseCruse EbuseCacia=EruseCacia Cranse Evase=Encid Coose
Cacid — Aubs_Abase 1 2 [8]0
Cbase Aacid_Aobs :
A 2
pKa:pH—i-lgiA"bs_ hase 2
Aacid_Aobs 2. 1
2 pK, ", 1 pH
1.2 210~250 nm pH
SPECORD200 2.21~4.98
PHS-3C pH  4.98
pH 4.00.6.86 9.18 pH 9.61~12.13
99% KOH.HCl KCI pH 9.61
. pH  4.98~9.61
1.3
0.0183g  100mL Lor
1 mmol/L o \\
0.1 mol/L HCI 0.1 mol/L NaOH \\\\ pH{E9.61~12.13
28T e
8.12 g \
2 mol/L KC1 0.25 mL o \ AN pHIti7.43
pHE6.94
pH 1 cm pH%S.&
H 210~ ) . ‘ pH1E2.21~4.98
P 210 220 230 240 250
250 nm pH PeK/nm
R 1 pH
pH Origin 9.0 210 nm.217 nm 230 nm



2019 12 17
pH 06T .
3 N 0.5
210 nm.217 nm 230 nm pH
m 0471 )
2 210 nm 2 PK.=7.422 60
217 nm 3 =03t R=0.992 07
2 pK, 021
25¢ 0.1r
n
0 .
20f = 210nm 2 4 6 8 10 12
® 217 nm ] pHfE
A 230 nm . .
sl 4 217nm  Sigmoidal A-pH
B :
2 020
= 1.0 g #
'|.- 0.16} e LT
| |
05t ¥ o™ #N0°
" " o’ w [ pK=7.497 55
gl [ ES 2,
. EEIRIR 2 ams m‘“‘l‘mm = 0ol R=0.973 93
2 4 6 8 10 12 14
pHIE 0.04f
2 3 pH
2.2 (pKa) % 4 6 8§ 10 12 14
H{E
2 2 pK, . 3 P
pH 5 230 nm  Sigmoidal A-pH
Origin 9.0 pH pH 3. 4 5
Sigmoidal 210 nm  pKy 7.483 65 0.990 68
pK.o 217 nm  pK, 7.422 60
pK, 0.992 07 230 nm  pK, 7.497 55
Ab%elo(x—pKa)_FAacid 0973 93 pKdl o
Y 106
pK.  7.467 93,
Ao Anig X 2 2.3 (PKa)
Origin 9.0 pK. pH 12.5
Ko 2 3 pH
2~12 Sigmoidal o 210 nm pH 9.4
3 N 4 5 © Aacid:1 Abase:3 6 o
127
30
10t
08¢ 25+
wo | pK,=7.483 65
§0'6 R>=0.990 68 % 20
=
041
sl pK=12.778 3
02} ‘ R=0.998 71
0 A 1.0 : : : ;
2 4 6 8 10 12 9 10 11 12 13
pHIE pH1A
3 210nm  Sigmoidal A-pH 6 210nm  Sigmoidal A-pH



18

18 6

6 pH 9.5~12.5
210 nm  pK, 12.778 3
0.998 71,
2.4
7.
3 N
o 10
o Ko 12.778 3
2
pH
1 pK. 7.467 93
ol
pH
[10-11] _
2 BEIRIE
/QS}\/ _CH;
H:C |
S
P CH;
7
3
A-pH
Sigmoidal
rKa
pKe. 7.46793.12.778 3,
3 210 nm.217 nm
230 nm 3
o 3
0.95 o
3
10 PKa 12.778 3
pH
pKa
7.467 93 o

[1] Tripathi S M, Thaker A M, Joshi C G, et al. Acephate Immunoto-
xicity in White Leghorn Cockerel Chicks upon Experimental

Exposure [J]. Environmental Toxicology & Pharmacology, 2012,

34 (2): 192-199.
2

—

Prabhavathy D, Abjal P S, Kaiser J P D. Cytotoxicity and Genoto-
xicity Induced by the Pesticide Acephate on Cultured Human
Peripheral Blood Lymphocytes [J]. Internet Journal of Toxicology,
2007, 5 (2): 1-6.

3

[t}

Bouchard, M. Biological Monitoring of Exposure to Organophos-
phorus Insecticides in a Group of Horticultural Greenhouse Workers
[J]. Annals of Occupational Hygiene, 2006, 50 (5): 505-515.
[4] , , . U1
, 1982 ( 2):332.
[5] Jover J, Bosque R, Sales J. QSPR Prediction of pK, for Benzoic
Acids in Different Solvents [J]. Qsar & Combinatorial Science, 2008,
27 (5): 563-581.
[6

=

Senior S A, Nassar A M. Determination of pK, for Substituted
Benzoic Acids in Mixed Solvent Using Density Functional Theory
and QSPR [J]. International Journal of Quantum Chemistry, 2015,
112 (3): 683-694.

(7] , ) ,

[J]. ,2014, 37 (5) :20-23.

(8] ; ; ,
[J]. ,2008,27 (9): 1089-1091.

. Origin

[9] Cantu M D, Hillebrand S, Carrilho E. Determination of the Dissoci-
ation Constants (pK,) of Secondary and Tertiary Amines in Organic
Media by Capillary Electrophoresis and Their Role in the Electro-
phoretic Mobility Order Inversion [J]. Journal of Chromatography
A, 2005, 1068 (1): 99-105.

[10] Sun F H, Long Y Z, Zhou X Y, et al. Acid Dissociation Constants
and Cytotoxicity Test of a Series of Omegaaminoalkyl Phos-
phates [J]. Chinese Chemical Letters, 2016, 27 (9): 1523-1530.

[11] Chiang Y, Hojatti M, Keeffe J R, et al. Vinyl alcohol. Generation
and Decay Kinetics in Aqueous Solution and Determination of the
Tautomerization Equilibrium Constant and Acid Dissociation
Constants of the Aldehyde and Enol Forms [J]. Journal of the

American Chemical Society, 1987, 109 (13): 4000-4009.
( : )

BA—HAT 455

#{5E . M-pesticide-E
RS T BUURE

QQ : 906491600

EBiE : 025-86581148

&8 : 025-86581147

®I4k : www.agroinfo.com.cn




