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Study on Reaction Rate in Chemical Reaction of Acidic
KIO; and Na;SO; under Ultrasonic Field
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Abstract We present the stimulative function of ultrasound in the reaction of acidification KIO3 and
NasS0s3. It is found that there are some stimulative functions to that reaction when using ultrasond, this
function just impoves the reaction rate constant and reduces the activation energy without changing the
mechanism of reaction. When the ultrasonic power is 300W, the rate equation is; v=k°c"® (KIO3) °
¢ NaS0s) <¢"® M), k=950 Gmol "“L)**s ', activation energy is 17. 35kJ mol . It's also
found that the reaction rate is the fastest (v=4 31>X10 *mol°L." '*s" ") at 298 K when the proportion of
KIO3 and Na;SOs on the conversion ratio is 2 5, H' conversion ratio is 0. 0428 mol°L ', and the ultra-
sonic power is 100% (300W in this experiment) .
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Fig 1 Relation of ultrasonic power and reaction rate
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Table 1 Relation of reactant concentration and reaction rate
v (mol°L7'* k k
The original concentration At (s) s h (n=5) m n p (mol !°L)2¢ (mol '°1)2°
of reaction substance (mol°L 1) X 1073 s ! g1
Number With- 300W With- 300W With- 300W With- 300W Wih- 300W  With- 300W  With- 300W
KIO, NaS0, HY OL:t Ultra- OLllt Ulra- O:It Ultra- OL:t Ultra-  out  Ultra- OLtJI Ultra- OlIt Ultra-
ultra sonic ultra-  sonic ultra-  sonic  ulra-  sonic ultra  sonic  ultra- sonic  ultra-  sonic
sonic power sonic power sonic power sonic pover sonic power — sonic power  sonic power

action 300W action 300W action 300W action 300W action 300W  action 300W  action 300W

1 0.0010 0. 0016 00086 1330 1295 120 123 106 10 104 1.0 108 108 878 02 923 930
2 0. 0020 0. 0016 0006 658 594 242 269 887 983
3 0. 0030 0. 0016 0006 40.9 390 390 409 952 98
4 0. 0040 0. 0016 0006 30.7 288 520 554 951 1014
5 0. 0050 0. 0016 00086 244 225 654 7.09 957 1038
6 0. 0060 0. 0016 006 197 183 810 872 9,88 1063
7 0.0070 0. 0016 006 172 158 9.27 1010 970 1056
8 0. 0080 0. 0016 00086 148 137 1080 11 60 R6 1067
9 0.0016 0. 0008 0086 990 843 081 095 737 866
10 0.0016 0. 0016 0006 80.7 802 198 199 904 910
11 0.0016 0. 0024 0006 788 793 304 302 26 20
12 0.0016 0. 0032 0006 838 795 381 401 871 918
13 0.0016 0. 0040 0006 834 815 478 456 875 84
14 0.0016 0.0048 0006 931 1216 515 3.94 785 600
15 0.0016 0. 0016 003 1690 1623 0.94 0.98 737 899
16 0.0016 0. 0016 00128 499 493 320 324 862 22
17 0.0016 0. 0016 00171 370 351 431 454 904 987
18 0.0016 0. 0016 00214 286 287 558 556 975 1039
19 0.0016 0. 0016 00257 245 240 651 665 R6 1017
20 0.0016 0. 0016 00299 21.3 203 794 786 1021 1013
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Table 2 Determination of activation energy

k

A _ _
t (s) (mol D)2 es ! lgk VT
Temper-
Number ature 300W 300W 300W 300W
(K) Without Ultrasonic Wit hout Ultrasonic Wi thout Ultrasonic Without Ultrasonic
ultrasonic power ultrasonic power ultrasonic power ultrasonic power
action 300W action 300W action 300W action 300W
1 298 80. 7 791 899 917 295 2 96 0 00336 0 00336
2 303 743 703 976 1031 299 301 0 00330 0 00330
3 308 653 630 1110 1151 305 306 0. 00325 0 00325
4 313 57.2 566 1268 1281 310 311 0 00319 0 00319
5 318 51.3 50 8 1413 1427 315 315 0 00314 0 00314
6 323 450 46.0 1611 1576 321 320 0. 00310 0 00310
—Fa 2.4
k= Aexp Cpr ) 3
Lo (3 ) 33
—Fa
lek = ——=-%-+ 124 k 1/T
k= 5303kr B4 B 4.
, ; 2 . 3
33 Table 3 Leuel of reciprocal cross experimental factor
32y Factors
3 Na,SO, H"
Level Concentration Concentration Ultrasoni ¢
3.0 of Na,S0; of H™ power
279 : " L - (mol° L") (mol°L”D W)
0.0030 0.0031 0.0032 0.0033 0.0034 1 0.0038 0 0342 240
/T
0. 0040 Q0 0385 270
2 ( 300W) 0. 0042 0 0428 300
Fig. 2 Detemination of activation energy (Max ulirasonic
power 300 W) 4
o . . 0
’ ’ 10095 Table 4 Reciprocal cross experimental
— ——: Without ultrasonic action; ——: Ultrasonic power
lower 10075 The original concentration of A v
— Ea reaction substance (mol°L™1) Ul;dng?ic () (mol L™ "¢ Y
’ 2 303R° KIO3 NaxS0; HT (W)
2 . Y= 6. 0032 0. 0016 0. 0038 Q0 0342 240 135 0. 000282
— Ea 0. 0038 Q0 0385 270 110 0. 000346
—906. 1x — 906. 1 e —
’ o o o o 5 o
_ o T < <
206. 1, Ea =17.35k] *'mol "~ 0.0040 00385 30 108 0000371
’ 2 o 0. 0040 Q0 0428 240 99 0. 000403
.y = 62772993 6x, — 993 6, 0002 002 300 136 0000309
—E 0. 0042 Q0 0385 240 120 0. 000351
= QTO;R =—993. 6. Ea =19. 01kJ *mol . 0.0042 00428 20 102 0000412
4 Kyl 0. 001011 0.000890  0.001035
, 19. 01kJ *mol K, 0001020 0001067 0 001057
17. 35kJ ‘mol K, 0001053 000119 0 001063
) K, 0. 000337 0.000297 0.000345
’ K> 0. 000358 0.00035  0.000352
k ’ ’ K3 0. 000357 0.000399 0.000354
y k B R 0. 000021 0.000102 0. 000009
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