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lnaonaU- Anal,ylIia 

£lapeed Plate Poworstat TGIlI~rature SpecifIc GravitT eNd. OU .c.xtract.1on 
T1aeb, Po1.ential, Curreat., ".ra, ;iet.tiD« DIU.rent.iald , at )0 00/4 °c ifflclencre. 

ra1a T 111& T-a °C wt.'/. 

0 500 80 40 31.S 2.6 C.0839 18.8 

i soo 80 I.e )l.5 0.6920 46.7 
500 80 40 )l.S • O.69SS S9.6 

1 SOO 80 40 31.5 9.1 0.6966 oJ.' 
2 50C eo 40 )l.S 13.0 0.6983 10.6 
4 we eo 40 )l.S 18.8 0.6994 74.8 
6 500 80 ItO 31.S 21.S 0.7002 77.9 

0 500 80 40 )1.5 - 0.6840 19.1 

t 50C 80 40 31.5 - 0.6922 47.' 
SOC 80 40 )l.S O.09SS S9.6 

1 SOO 80 40 )l.S 0.6966 63.9 
2 500 80 40 31.S 0.6982 70.2 
4 sao 80 40 )1., - 0.6993 74.6 
6 500 80 40 )1.5 0.7003 77.9 

c SOO 80 40 )l.S - 0.6838 18.7 

I SOO 80 40 31.5 0.6922 47.1 
500 80 40 31.5 0.69S3 59.0 

1 SOO 80 40 )l.S 0.6968 6I..S 
2 SOO 80 40 )1.5 0.6<]8) 70.4 
4 SOO 80 40 31.5 0.6995 74.9 
6 SOO 80 40 .31.S 0.?002 77 •• 

0 sao 80 40 31.5 0.68)8 lB.7 

t JOO 80 40 )1.5 0.6920 47.0 
500 eo 40 )1.5 - 0.6952 59.0 

1 500 80 40 )l.5 0.6967 63.9 
2 500 80 40 ;31.5 0.6983 70.8 
4 SOO 80 40 )l.5 - 0.6995 74.8 
6 sao 80 40 )1.5 - 0.700.3 78.2 

0 1000 l.6O 160 60.0 2.6 0.68)9 18.8 

t 1000 160 160 60.0 - 0.6929 SO.1t 
1000 160 160 60.0 0.6960 61.' 

1 1000 160 160 60.0 14.4 0.6981 72.0 
2 1000 160 1.60 60.0 24.0 0.7OCI1 79.7 
4 1000 160 160 60.0 36.8 0.7018 84..3 
6 1000 160 160 60.0 42.8 0.7020 85.1 

0 1000 160 160 60.0 0.68)8, 18.4 , 
1000 160 160 60.0 0.6927 49.5 I -1000 160 160 60.0 - 0.6960 61.., 

1 lOCO 160 160 60.0 0.6981 72.2 
2 lOOO 160 160 60.0 - 0.7006 79.6 

" 1000 160 160 60.0 0.7017 84.1 • 1000 160 160 60.0 - 0.'7020 85.0 

0 lOOO 160 160 60.0 0.69'9 18.7 

t 1000 l60 l60 60.0 0.6926 1+9.4 
1000 160 160 60.0 0.6961. 62.1 

1 1000 l60 160 60.0 0.6986 n.s 
2 1000 160 160 60.0 0.7rxtt 79.' .. 1000 160 160 60.0 .. 0.7Ol8 SIt.' 

" 1000 160 160 60.0 .. 0.7000 85.1 

0 1000 160 160 60.0 .. 0.6839 18i7 

i 1000 160 160 60.0 0.6928 so.o 
1000 160 160 60.0 0.6959 61.5 

1 1000 160 160 60.0 0.6985 71., 
2 1000 160 160 60.0 .. 0.7008 80.2 .. 1000 160 160 60.0 .. 0.7011 8'.9 

" 1000 160 160 60.0 .. 0.7020 8,.2 

0 1250 210 26, 75.0 2.6 0.68)9 18.7 

1 12.50 210 26, 75.0 0.69)$ 52., 
1250 210 26) 75.0 12.8 O.~ 6, .. 

1 1250 210 26, 75.0 25.' 0.6994 14.6 
2 1250 210 263 75.0 41.1 O.'1OU 81.7 
4 1250 210 26, 75.0 U.5 0.702l '5.7 
6 1250 210 263 ".0 44.0 O.~ 86.7 

0 1250 no 24, 75.0 .. 0.6840 19.0 

t 1250 210 26, 15.0 .. 0.69)2 51.a 
1250 210 263 75.0 0.6966 6,.9 

1 12.50 2lO 26, 1S.0 - 0.6992 74.0 
2 1250 210 26, ?S.O .. O.'lOll 81., 
4 1250 no 26, 75.0 .. O .. ?O2l 1S.1 , 1250 no 26, ?S.O .. Q.'1C&4. 86.9 

0 l2SO 210 24, 15.0 - 0.6840 19.1 

i 1250 210 26, 15.0 .. O.69~ Sl.' 
USC 210 26, 15.0 .. 0.6965 6,.' 
1250 210 263 15.0 - 0.6991 7.3.' 

2 1250 no 26) 75.0 - 0.'7Ol2 82.0 
4 1250 ao 26, 75.0 - 0.'7020 a5.4 
6 1250 210 26, 75.0 0.';'0:24 86.5 

0 1250 210 263 75.0 0.6840 19.0 

t 1250 210 26, 15.0 .. 0.69" 52.' 
1250 210 263 75.0 0.6964 6).2 

1 1250 210 263 75.0 0.6990 7).4 
2 USC 210 26, 15.0 .. 0.'lOll 81.' 
4 1250 210 263 75.0 .. 0.1021 85.' 

" 1250 210 26) 75.0 - 0.7024 81.1 

0 1500 260 390 85.0 2.6 0.6839 18.' : 1500 260 3~ 8'.0 0.6936 52.1 
1500 260 390 85.0 14.' 0.6970 65.4 

1 l500 260 )90 85.0 29.8 0.7000 76.8 
2 lSOO 260 390 85.0 41.8 0.7018 84.2 
4 1S00 260 )90 85.0 u., 0.7029 89.0 
6 1500 260 390 85.0 44.0 0.7032 90.0 

0 lSOO 260 390 85.0 - 0.6838 18.6 

t 1500 260 m 85.0 O,69~ 52.0 
lSOO 260 390 85.0 ... 0.6970 65.2 

1 1500 260 m 85.0 0.6999 76.4 
2 1500 260 J90 85.0 ~ 0.7018 81..1 ,. l,SOO 260 390 85.0 ... 0.702' 88., 
6 1500 260 390 85.0 0.'103) 90.4 

0 1500 260 J90 8'.0 0.6838 18.7 

Z 
l5CXI 260 390 8,.0 ... 0.69)8 S3., 
1500 260 390 8,.0 - 0.6970 65.7 

1 1500 260 390 85.0 0.7001 77.2 
2 1'00 260 m 8'.0 0.7011 SIt.2 
4 1SOO 260 m 8S.0 0.702' 88.7 
6 HOO 260 390 8S.0 0.7033 90.2 

0 lSOO 260 390 85.0 ... 0.6840 19.0 

I 1500 260 390 85.0 0.6934 Sl.8 
1500 260 390 85.0 ... 0.697l 66.1 

1 1'00 260 390 85.0 - 0.7002 77.6 
2 1500 260 390 6,.0 0.7019 84.' ,. 1S00 260 390 85.0 - 0.'7028 88.3 • lSOO 2SO 390 8'.0 - 0.'1033 90.4 

• Fo11owinc condition. IIdntained tel' all "'etal Crpt.alab ultr .... norat.or sde1 SL .520 aplo,.ci; J.naon.t.1011 tnqWlftCT. 400 lt1loo¥cl.ea. 1apedaace 
Htt1ll&. 40.5. 11M potAntia1, 119-21 volta, t.nnll4\IMr 011 flow rate, O.Soo ;t 0.002 galloDa per 1IIiDut.., eoo'1ng water now rate to heat. 
exchqer. 8.8! 0.4 ,allonll per rWaate, reo. t.peratuN 23.011.0 0c du.J'1n& extraot.1oln end 22.2 ±. 0.2 °c dur1n& &lI&l.1a1a. 

b Inaonat.ion preoeded b,y ,3O-.eoond period to al.l.ow IIOlnnt. to drain frooIa pipet.. Uld tollowd by 1,-8eoond perlod to allow t.nnater ot 1111 ... 11& to 
ape~ vial. 

o Produot of plate JlOuntlal and. current. (apparent ~r). 

cl CoIIputed b.r 8Ilbtraoting amb1ent temperature f1'OIIl t. .. perat.ure ot .¥JIt.. at. conclWliOll ot inaonatlon. 

• CoIIputlld b7 dividing 011 1ield t1'Olll ult.ruonic t.e.t. b,y 011 tilll.d fJ'Olll aosbl.et d.t.er:ll1nat.iOIla (-ilJlt bdl.). 
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fAIU WI 

MEa I.. .Ad. t.atiGllI 

llJ 0 6'7S 1.2 0.68'9 11.' w.- i 6n 0.6908 U.2 
0.69.)2 51.6 115 67' 

1.4 0.6954 59.'1 116 1 67S 
U'1 2 6?5 1.6 0.69'72 66., 
ll8 ,. '15 2.0 0.6982 70.2 U, , ,." 204 0 • .,., 72.1 

l20 0 615 0.0839 11.' 
121 t 6'75 .. 0."'" 42.0 
l22 6?S .. 0.6911 JO.' 
12) 1 f/1, .. 0.695, '9.2 
l24 2 67S .. 0.6912 66.) 
12' .,. II" .. 0.6983 70., 
l26 6 675 0."" 12.1 

lZ1 0 6'15 0.681' 18.6 
128 i 615 c.69Cle U04 
l29 61' 0.69)2 Jl.2 
1)0 1 6'7S .. 0.6914 '9.6 
III 2 6" 0.697) 66.6 

0.6984 70.7 lJ2 .,. '" 0.6981 '12.) 1» , 67S 

lJ4 0 6." .. 0.6139 18.' US i tn, 0.6909 4204 
J.J6 1115 0.69.)2 51.6 
U7 1 61' 0.6"2 sa.? 

0.69'73 " .. lJ8 2 615 
139 4 67' .. 0.6983 70.6 
140 6 6n 0.6988 '72.' 
lU 0 l.242 1.2 0.609 11.' 142 I 1242 0.699) 14.7 
143 l242 .. o.?Ol6 "., 144 1 l.242 1.6 0." 11.' 
14' a 1242 1.7 0.7034 90., 
l46 ,. l242 a., 0.1m 92.1 
147 6 l242 ,., o.?041 91..0 

141 0 l242 .. 0.6840 19.1 
149 i 1242 .. 0.6997 ?S.6 
150 l242 .. 0.1Ol.8 Itt.J 
U1 1 1242 .. 0.'fQ2' 11.1 
152 2 l242 .. 0.70" 9104 
15) 4 l242 .. 0.1031 92.6 
1.51. 6 1242 .. o.?04l 93.7 

1" 0 w.a .. o.68l8 11.1 
1.$6 t l242 0.6993 14.1 
151 1242 0.'7016 8'.7 158 1 l242 0.7026 8'7.' 159 2 l242 0.70". 90.' 160 4 1242 .. 0.'10" 92., 
l.6l , l242 O.?OI.l '1l..1 

162 0 1242 .. 0.68)1 18.1 16) t l242 .. 0.6997 76.0 161. l242 .. 0.7Ol4 8).0 16, 1 l242 .. 0.'7027 II.! 166 2 1242 .. 0.70" 90.4 161 4 l24Z 0.70)9 92.7 168 , l242 .. 0.'IOIt2 91..2 

r-t"l (2),0. 1.0 -ph 

169 0 1.a 0._ 11.7 170 t .. .. 0.6141 10.0 ln .. 0.611e4 20.' 1'12 1 102 0.611.8 22.0 17, 2 .. 1.2 0.61J4 2'.' 174 4 .. 1.2 0.6867 :II.' 1." 6 .. 1.2 0.6879 sa.? 
1" 0 .. .. 0.61.)9 11.' 177 t .. .. o.~ 1'., 11'1 .. .. 0.6144 20., 179 .. .. 0._, 1204 l*) a .. .. 0."" 24.1 111 1 .. .. 0."" as .. l.Ia .. .. 0.6111 32.6 
11) 0 .. O.68JP 11.' 114 i .. .. 0.6IU 20.1 lIS .. 0.6&1.2 20.1 116 1 .. .. 0." 22.1 117 a .. .. 0."', 24.0 181 4 .. .. 0."" 28., 189 6 .. .. 0.6180 32., 
190 0 .. 0.6839 18.9 191 i .. 0.6141 19.' 192 .. 0.684) 20., 19) 1 .. .. 0.6149 22.2 194 a .. 0.61" ~.I 1" 4 - .. 0.6867 28.1 1" 6 0.6871 32.' 
c..t.Nl 'U.* -" !II liu~ °Sil' 

\ 

197 0 .. 2.6 0.61)9 18., 1'18 i .. 
199 - .. - .. aoo 1 9.1 0.68'0 22.6 aol 2 .. 1).0 0.68,. 25.0 202 4 18.' o.w, 29.0 203 , 21.., 0.68Il 33.2 
fen\rPl (21.' °c " "., -c~. 
204 0 .. 2.6 0.68,)1 11.7 20J : .. .. .. .. 206 .. .. .. 207 1 .. 14.4 0.6859 2S.' 201 .2 ~.o 0.6176 1l.7 209 4 )6.' 0.6909 42.' no " .. 402.8 0.69)6 52.7 
atal (21.6 -0" 67.0 0e)1 

211 0 2.6 0.6439 16.9 W : .. .. 213 12 •• .. .. 214 1 .. 2S,8 0.6891 ,. .• 215 2 41.7 0.6929 50.2 216 4 .. 43.S 0.6950 sa.1 217 , 
44.0 0.6960 61.4 

_pl (21.6 °c to ".0 och 

2l.8 0 .. 2.6 0.68ItO 1~.1 219 I .. .. .. 220 14 •• .. 221 1 .. 29.' 0.6912 u., 222 .2 u .• 0.69)4 52.0 22J 4 4.)., 
o.~ sa.l 224 , .. 44.0 0.6960 61.4 

• "r1od of t.1M 1hd1 ... ted vu pr ... dalt tv !IO-H..c peJ'i04 to allow 1IOlQft\ " cIn1n ~ p.lpe\ IIIld foll.....s 10' 
U-aecend period .. all.oIf t.nnder ot 1i1s .. 1la " ."..u.. nu. 

II 
ItllMaSClA1 acit.at.ie ... eo.-pU ..... by utpl.o71De .. ~ aUrnr ("'tor 0.75 odlJ1-\er 1n dUMk,. .... .2 

UJ.UMt4Jn 10lIl) at at.1rNr aet.t.1aa et 10 (615 ""hUon. per 1dnI&t.e) .... 50 (l242 ""l~ per atmRe). 

• Cc:IIIpu.t.ad bl' .1Ibt.net.J.q allbient. t.apenture fro. teaperature ot .". ... at oonalulon or t.eat. 

d CoiaputM bT d1 vicl1nc oU ,Yi-lA t ... kat. t:Gr oU ,Yiold troa 1OXblet. det.om1l1aUon. 
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ULTRASONIC INSONATION MECHANICAL AGITATION 

SYMBOL PLATE AVERAGE SYMBOL ROTOR AVERAGE 
POTENTIAL, CURRENT, EI, DEVIATION, SPEED, DEVIATION, 

V' MA V-A -.c. RPM ". 

A 500 eo 40 1.5 0 0 1.3 
Q 1000 160 160 0.9 D 675 0.6 
V 1250 210 263 0.3 <> 1242 0.6 
fj 1500 260 390 0.2 

0 2 3 4 5 

ELAPSED TIME OF TREATMENT, MINUTES 
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