%17 % LB IKRKFFIR Vol. 17
%149 JOURNAL OF WUXI UNIVERSITY OF LIGHT INDUSTRY 1998 No. 1

A FH 22 By 0 R S B g
Y T E BAR Y

wWRER ZBEE  4XE

( , 214036)

A H Berthelot RS & % #F K & #ATT B FF 5 o 4 KB \NaOH
Fo NaOCl %0 B £ #4177 49, AL ERERHLT 2R B &, B 2685
M7 Ty ik XY BLEL #AT T ARAL, R R E RA M Z FRAFT HEMLE R,
REY KRR BRL; s W T

TS201.2
0
_ ( L
Berthelot
NH'+ OCL™ -NH:(l
5 — _ NasFe(CN)sNO N/
NHCl+ >_<_O I — O_>_<_N—Cl
— u OH~ W W
O=>_<=N—Cl + >_ -0 — O=>_<=IV_>_ —0" (Indophend)
1
1.1
( 5% )
1.2
1.2.1 K5 A 62g 0.25¢ 1L, )

1

919970321
: ,1969 4



1.2.2 X B 50g 43 ml 5% 1L, 1

1.2.3 #uEH 10%

, R , A B ,
1.2.4 NH4 WAEZBRZR 535 g pH 4.0, 0.05 mol/L -
1L, 0. 1 mol/L. NH4 , , 0.1, 0.2, 0.
3, 0.4, 0.5 mmol/L. NHi
1. 2.5 A7HRBR 47 H58R 40 pH 4.0, 0.05mol/L
1.3
, ,721
1.4
1.4.1  FK B KK 95 2> 1 ml NH3 , 1 ml
37 10 min, I ml 5 A 1ml , B 1 ml
,37 20 min, OD 1, Bertherlot
625 nm.
1.4.2 2& whiaeg e g ) 2, 20 min
0.15 0.16
0.14f 0.15
i 0.14
0.13 0. 13
m 0. 12F = 0. 12
2 0.1} So b
0. 10 0. 10F
0. 09 0.091
0.08 1 1 I 1 I 0.08 10 2! ) | L L
580 600 620 640 660 680 700 0 1 0 30 40 50 60 70
I K /nm HF {1 / mn
1 2
1.4.3 FBb A& MNP K FZBR AT R E B Roh (£ B R0 HT)
1) -l 0.3
B , 12.5 mg 0.2%
50 ml, oD 0.2¢-
= B
3 201
[1.3] Y
2) 0. 04
A 9 0 L L 1 1
20 40 60 80 100
2.15 ml 50 ml, EMEft/g- L
oD , 4.
3) [.3] 3
A , 2g

50 ml, 0])) , 3.



36 17
0.3 —
0.30-
ig 0. 25 [ ]
8020
0. 1%
0. 14 [l ] 1 0. 1C ] 1 1 1 i
30 50 10 90 110 0 30 60 90 120 150 180
NaOH &% /g - L™ NaOCl & #& /ml - L~
4 5
2.1
20 min, 37 0.25 ¢/L
1.
2 , , OD
,0D , )
1 2
NaOH NaOCI F
/gL~ ! /gL~ ! /ml*L~! 140. 7 2 70.35  0.205
1 70 45 20 NaOH  1652.7 2 826.35 2.368
2 60 50 30 184.7 2 92.35  0.265
50 55 40 NaOCl : : ’
697.9 2 348.95
’ f0.01(2,2)= 99.0; fo.05(2,2)= 19.0
B-C-A, A 2BsCu.
2.2
OD , ,
NaOH NaOCI , OD R
3.
Box , 15
, 12 ,3 3, (0)))
3 4
15 , 4. X, X, X3 oD
3 1 -1 -1 0 0.262
2 -1 0o -1 0. 304
30 -1 0 1 0.276
-1 50 4 -1 1 0 0. 270
X, 0 60 5 0o -1 -1 0.229
/gL~ 1 ] 70 6 0o -1 1 0.252
7 0 1 -1 0.304
NaOH -1 4 8 0 | 1 0.272
P X, 0 50 9 1 -1 0 0.204
8 1 55 10 1 0 -1 0.262
_1 20 11 1 0 1 0. 269
NaOCl X 0 %0 12 1 1 0 0.297
/mlP L~ 3 13 0 0 0 0. 285
1 40 14 0 0 0 0. 284
5 0 0 0 0.279




B

Y= aot+ a1 Xi+ a2X2+ a3zXs+ anX%+ a22X%+ 333X%+ anXi1X2+ an X1 X3+ a23X2X3

4 ., SAS PSREG , 5,
, 6 7
5
a0 al a2 a3 ail a2 a3 a1z a3 a2
82. 66 - 10 24.5 -3.75 -546 -18.96 0.54 21.25 8.75 - 13.75
6 7
F F
9  9989.266 1109.918 66.3295 0.9917 3 1904. 833 184.3387  * *
5 83. 66699 16. 7334 3 468.6721 45.35537 *
3 956.25  92.54033 *
14 1007293 3 21.00011  2.032269
fo0(9,5)=10.2 2 10. 33333

fo_o](3, 2): 99. 2; fo_oj( 3,2): 19. 2; fo,1(3,2): 9. 16

6 \ F fo.01(9,5)., 0. 9917,

og,

0 0g, 2,
D
"I'Zl ';l 7
""ZZ’I 4 0
LR
L
AL

NESEY
X:=0(kF)

Y= f(X2X3) Y=f(X1X3)

I\)

NaOQCl
=}
=) ow -
Ow %/
cI: NaOCl o
tn o w7

-0.5
L2323 &5 -1 ° %2 QR
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
NaOCl 03
X =0(K¥) ¢ Xa=0(k¥)
Y= f( X,X3) Y= f(X1X3)



38 17

, 0D ,0D ,
RSA , :( 0.25g/L)
Xi= 60 g/L; NaOH Xo= 52.5 g/ L; NaOCl X3= 30 ml/L.
, NH: , 0.999 7,
NH

1 NgoTT, etal. Interference in Determination of Ammonia with the Hypochlorite Alkaline Phenol Method of Beth-
elot. Anal Chem, 1982, 54: 46 49.

2 Kaplan A- The Determination of Ureas Ammonia, and Urease - Methods of Biochemical Analysis, 1969, 17: 311
324

3 Weatherburn M W. Phenol Hypochlorite Reaction for Determination of Ammonia . Analytical Chemistry, 1967, 39
(8): 971 974

4  Mahaboob B, Shaik M, et al. AnImproved Method for the Detection and Preservation of Urease Activity in Polyacry—
lamide Gels. Analytical Biochemistry, 1980, 103: 140 143

Approach of Phenol-Hypochlorite Reaction for
Determination of Ammonia

Xu Chendong  Yi Yunyu Quan Wenhai
(School of Biotechnology, Wuxi University of Light Industry, Wuxi 214036)

Abstract Determination of ammonium concentration by Berthelot reaction was studied in
detail in this paper. The influences of Phenol, NaOH and NaOCl were investigated by sin—
gle factor experiments. The importance of each factor was elucidated by orthogonal ex peri—
ments and the composition of the reaction mixture was optimized by the Response Surface
Analysis (RAS). The resultant reaction system was proven to be satisfactary in determin—
ing the nitrogen content of urea.
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