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Abstract The synthesis procedures for three new antipyrine azo agents, S 4-antipyrine azo)-
8-hydroxyquinoline (shorted in AAHQ), 1o 4-antipyrine azo)-2-naphthol and 3, 6-2( 4-an-
tipyrine azo)—Hacid, are described. Some chromogenic reactions on five metal ions are analyzed.

A method for testing trace Cu’ with A AHQ is presented, with molar aborption coefficient &
being 1. 6K 10°'L° mol ' em ' and Sandell sensibility 0. 003 84 ¢° cm °. The copper amount
obeys Beer § law in the range of 0 to 30* g /25 ml. Determination result for Cu” in food sam-—

ples is satisfying.
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Table 1 Elementary analysis data
C% ) N(% ) H% ) S(% )
Agent and molecular
formula Calculation Obsewation Calculation Observation Calculation Observation Calculation  Observation
AAHQ
C» H7N502 66. 84 66. 94 19. 49 19. 90 4.76 5. 04
AANP
Ca HigN40, 70. 40 69. 30 15. 64 15.98 5.08 5. 09
AAHA
Ca Ho S N5 Og 47.18 46. 98 13. 10 12.93 3.77 3.58 11. 99 11.18
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Table 2 Infrared spectrum data

Agent Wave num ber Group
(em™ D
AANP 139.8 - N= N-
2 300 CH> Cc=C - CH
1 664.2 o N )
1297.7 C- N
129.5 -CGEC GO0 )
3 080- 3 030 Ar- H - H
AAHQ 3 080- 3030 Ar- H - H
1 675.4 C= 0 N )
1339.8 - N= N-
236.7 CH3- C= C - CH3
159.6 -CGEC GO0 )
3 360 -0-H
AAHA 1 636. 1 C= 0 N )
13%9.7 - N= N-
695. 3 C-S
1559.9 -e=c =0 )
108.5-10359 s 0
3 42.8 N- H
3

Table 3 Physical behavior of agents

Agent  Appearance M elting Dissovablen ess
point
(Cy DM K Water Ethanol Acetone
AAHQ Dark brown 195~ 196 Dissolv e Indissolve Dissolve Indissolve
AANP Nacarat B3 235 Dissolv e Indissolve Dissolve Dissolve
AAHA Black 5~ 298 Dissolve Dissolve Dissolve Indissolve
4 AAHQ

Table 4 Chromogenic reaction of AAHQ with metal ions

AR _ACR X 10

lon pH Contrast Sandell
pHvalue at AX sensibility
chromogenic (L mol-'* em-1) (*g/em?)
Cu? 2 380 550 170 1.38 0. 004 6

Ca? 2 380 590 210 0.16 0. 025

Bi* 2 380 40 160 0.98 0. 021
Co? 4 380 40 160 1. 08 0. 005 4
Ni% 4 380 40 160 2.03 0. 002 8

5 AANP
A AGE, X 10

lon pH Contrast Sandell
pHvalue at A sensibhility
chromogenic (L° mol™' em™ ') (*g/em?)
Cu? 8 460 520 60 1. 18 0. 005 4
Ca? 6 460 470 10 1. 64 0. 002 4
Bi* 6 460 460 0 7.95 0. 002 6
Co? 2 420 530 110 2.60 0. 002 3
Ni* 6 460 520 60 3.92 0. 001 6
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6 AAHA

Table 6 Chromogenic reaction of AAHA with metal ions

AR AGR X0
Ton pH Contrast Sandell
pHvalue at A sensihility
chromogenic (L mol™'" em™!) (*g/cm?)
Cu?* 4 580 640 60 3.30 0.0190
Ca? 2 580 610 30 0. 21 0.019
Bi3* \ \ \ \ \ \
Co* 2 580 610 30 0. 17 0. 085
Ni* 2 580 740 160 0. 16 0.032
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Fig. 2 Absorbtion curve
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Fig. 3 Effect of amount of agent on absorbability
— I5pgCu*; 10¢g Cu*
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Table 7 Effect of surface active agents on absorbability \N = N- 3 —OH
CH—T— v <
Surface active a Abso hability of compl, CH—N —0
h e active agent so mability ot complex / \ 0> C /1Y =
N
Poly(vinyl alcohol) 0. 153 |
SDS - 0173 |\/
Arabic gum 0. 161 I\
2.37
opP 0. 178 ,
Tween 0. 188 2.2 ,  10tg Cu”
CTM AB 0. 216
11 R RSD 2 %,
A= 0 180 Mark A= 0. 180 in the situation 238
of nothing surface active agent; SDS  Sodium dodecyl sulfonate T
0~ 30%* g /25 ml
7 ) CTMAB ’ g )
.22 : CTMAB ) o
1.6K 10 L* mol . = 0020 %
: 4 4 , CTMAB 2 Y
£ 0.0014(r= 0999 9)
- 3 ml D °
2.3.9
CTMAB 25ml 4
-+ S 2.2
23.4 pH . : :
10t ¢ Cu 8
2.2 : pH . & ’
, 5 5 . pH L1525 N _ _
Table 8 Max limited amount of interference ions
, A . pH =2
0.3 Interference Form of presence Max limited Relative
ion amount error
0.2 (*g) (%)
= Ca* CaCl 900 31
0! Mg> MgCl = 1000 45
o4 . . . . Bi3+ Bi 50 50
0 1 2 3 4 5 Cr¥ K, Cr O 25 50
A vml Mn(VI) Na2Mo0s2F O 370 29
CTMAB C 3CdS048H 0 10 32
03 AP AIC16 H20 5 35
"o T WD) (NHo)s Hs( W 04)5H0 0 Ls
_ 1'5 Fe* NH; Fe(S04) 12150 / /
o1 Co? CoCh5HO / /
0.5 In* ZnS047 H20 5 0.5
0 - T T T v Mn? MnSO4H,0 50 20
0 1 2 3 4
oH value COs* Na»CO; 800 4.8
5 pH PO Na H2 POs 950 1.7
Fig. 5 Effect of pH value on absorbability Si032" Na; S0 = 1000 0
>
23.5 Kt KCl = 1000 45
29 Na NaCl = 1000 35
° ’ Sugar Ci2H2 O11 = 1000 3.3
’ ’ . Amino aid TN GHCOOH 750 5.4
AAHQ ) 60 min /
Ni NiS046H1 O /
V(VI) NHaV O3 /
23.6

& A 20024 11A % 9K% 44 279



3+

8 ,Fe'. Co'v Ni'. V(VI)

Cu . o 3
2.3.10
(61, EDT A 3.1
cu’ : Fe' Al Zn’ C -~ e
. EDTA , . . 20. 000 g 20. 000 g
, 10t g Cu® 5000 g ,  5.000 g , :
9 800C , 2~ 3h, , 50 mi 50
Cu® — ED- mi 100 ml , . .
TA Co'v Ni'. Fe'. Zn . V(VI) 3.2
Al . > > 0.5 h,
0 35 , 100C ;
Table 9 Amount of masking agents against interference ions 0.500¢g, 1. 000 g, )
M: Cu? , HNOs , 25 ml
Interfe— Amount used Recovery
renceion (ml) % ) P ) °
Fe+ 507 1 0. 88 98. 80 3.3
2 | 1.4 .
?\10'3 23 1 1 22 122 ?O 25 ml ’
1 * . .
Zn? 50° 1 0.50 99. 8 —EDTA . 22 4
AP 50° 1 0.50 98 9 , , Cu” ,
V(V]) 50° 1 1.40 101. 2 10
10
Table 10 Analysis results and recovery of samples
RSD
Sample Single test Avarage Sampling Content Addition Observation Recov ery
(%) (mg) (*g) (*g) (mg) (%)
4. 10 4. 04 4. 13 223 2. 00 3.32 5 8 35 101
Tea leaves 420 420 409 7 9. 94 94.5
6. 70 6. 69 6. 65 0. 78 2. 00 5.32 5 10. 22 98.0
Mung bean 6.56 664 6 64 7 12. 98 109. 4
) 114 110 110 0. 83 1. 00 5.5 5 10. 36 99.2
Millet 110 109 109 7 12 37 98 1
Male hai 26.2 26.8 26. 3 1. 28 4. 00 4.18 5 8 83 92. 4
ale nair
26.5 26.3 259 7 10. 96 96. 4
. 22.8 223 23. 4 3.6 5. 00 5.00 5 7. 45 103
Female hair
24.2 24.2 233 7 9. 12 97. 4
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