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Recognition of the phase separation of aqueous two-phase system using
digital imaging processing

Kenji MisHimMa™, Tanjina SHARMIN™, Taku AipA™, Makoto Misumi ™, Hideaki Oru™**

Abstract

Digital image processing was used to recognize the phase separation of chemical process. The aqueous two-phase system, which was
expected as hygienic alternatives for traditional organic-water solvent extraction systems, was selected as the model system including
polymer phase separation. PEG(1)-KoHPO4(2)-water(3) aqueous two-phase system was used for image recognition. Subtraction
processing was performed on a moving picture shot of how the sample changed. The difference between the initial image and the

aging image was evaluated. This digital image processing gave the recognition of the phase separation of PEG(1)-K,HPO4(2)-water(3)

aqueous two-phase system.
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import cv2

import numpy as np
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cap = cv2.VideoCapture( “BhE 7 7 A /L4 ")
ret, framel = cap.read()
#L— R — )V REH R

grayl = cv2.cvtColor(framel,
¢v2.COLOR_BGR2GRAY)[:,:]

#1 7 L— LD B IA T

count=1

while(True):
firange CHRHE LT 7 L —AoRiET
for I in range(0,1):
count=count+1
ret, frame2 = cap.read()
if ret!=True:
break
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gray2 = cv2.cvtColor(frame2,

¢v2.COLOR_BGR2GRAY)[:,]

#N W E - 7 L — L OE g
imgl=np.array(gray1,np.float32)
img2=np.array(gray2,np.float32)
img3=np.abs(imgl-img2 ##a %I 2 & 5
err=np.mean(np.abs(img3))#F ¥ E% & 2
print(str(int(count))+',"+str(err))

frame3=np.array(img3,np.uint8)

HET
if cv2.waitKey(1) & 0xFF == ord('a"):
break
cap.release()
cv2.destroyAllWindows()
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Table 1 PEG(1)-K2HPO4 & (2) — /K (3) R F 1T 5 25°C T OFH 43 Bl g kA ik

Tie-line WTOP[wt9%] - W BOT[wt%] - .
No- 1- 2. 3- 1 2 3 B
1. 33.5. 2.4. 64.1. 0.039. 17.0. 83.0. .
2 31.0- 2.7 66.3- 0.058- 15.4. 84.5. .
3- 28.9- 3.0 68.1- 0.130- 14.3- 85.6- -
4. 25.9- 3.3- 70.8- 0.157- 13.3- 86.5- |-
5. 23.5- 3.8- 72.7- 0.310- 12.2. 87.5. -
6- 19.5- 4.8 75.7- 0.935- 11.3- 87.8. .
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