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A basic experimental studies of the effectiveness of the AQUATEX
Mass-Transfer Reactor in aerating fish stocks

Mock Huh and Jin-Won Jung*
Dept. of Environ. Eng.. Cheju National Univ., Cheju 690-756. Korea
*AQUA Eng. Corp., Seoul 121-110, Korea

An advanced mobile technology is described to saturate the water with oxygen.

The AQUATEX reactor is 2-10 times more effective in dissolving oxygen in water than many other
systems used in aquaculture, because it can generate extremely small(0.005~0.05mm) bubbles.

Because of the high mass transfer and very small bubble size the oxygen utilization by fish in our
tests was 95 percent.

Key words : Oxygen supplementation, oxygen consumption, solubility, AQUATEX
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Comparison of oxygen transfer efficiencies
Tank | Holding | Initial | Final | SOTE Typical Powes | Flow | Kg 0, | System | Total
Method/Technology [Temp| Tank | DO | DO | (%) Bubble | Used | Rate KpMel;-I Purchase | Time
('c) | size | (ppm) | (ppm) Size (KWH) | (Water) Price | (MIN}
Low speed Surface [ N/A | N/A | N/A | N/A | N/A N/A N/A | N/A ]12-2.4
High-speed floating| N/A | N/A [ N/A | N/A | N/A N/A N/A N/A ]1.2-2.4
Coarse Bubble 13 (140 galj 0 10 | 60 10 mm 0.5 N/A | 6-1.2 |8 2595 | 102
Medium Bubble 13 {140 gal| 0 10 10.0 3-4 mm 0.5 N/A [1.0-16]8 3114 | 61
Fine Bubble 13 [140 gal| O 10 12.5 2-3mm 0.5 N/A 11.2-20|§ 3633 | 49
Aeration Panel 13 |140 gal| O 10 | 235 [.05-1.2 mm]| 0.5 N/A 24 1$648 | 26
AQUATEX Reactor 13 |140 gal| O 10 | 61.0 |.005-0.05mm| 0.5 [10 gom| 6.0 |$ 2025 10
D/0 Readings
Time {min.) 0 10 20 30 40 50 60 70 80 90 100 {110] 120
Coarse Bubble 0 2 4 5 6 1 7 8 8 9 9 gl 10
Fine Bubble 0 3 5 7 8 10
Ceramic Stone 0 4 7 8 9 10
Aeration Panel 0 6 8 10
AQUATEX Reactor 0 10
Table 2. Measurements taken at Sam Livingston Fish Hatchery
AQUATEX UNIT TEST
Total No of fish in pond 8,388 Total O, used per hr.(g) 224|nitial O, Concentration 8ppm
'Weight in Kg 1,133 O, use in mg/kg/Mour 198|Volume of Walter 109 m3
Average fish weight in grams 177 O use in mg/fish/hour 35/0, depletion without 2.08 ppmr
Calculated size of fish in cm 25 Pond Temperature adding supplemental O,
Test Run
O, mjection at 0.94 Vmin O, absorbed O, absorbed
O, Cyl. weight at start in . 23,308 per five minutes ©  per hours : Total Totat
O, Cyl. weight atend in g. 23,262 Total Total 0, O, O, suppii 0,
Total O, injection in mg. 48,000 Q; content O, decline by fish minus by fish minus by reactor utilized
Total standard Hers of O, injected 28 in the pond per Sminutes  fotal O, decline total O, decline per hours by the fish
mg per hour injected 92,000 nmg inmg inmg nmg inmg in percent
Total gr. O, reduction + injection 212
Time(sec)
[} 8.35 748,650 10,900 7.267 87.204 92,000 94.79%
H 6.80 741,200 10,800 7.267 87,204 92,000 84.79%
10 8.70 730,300 10,900 7,267 87.204 92,000 84.79%
15 8.80 718,400 10,900 7.2687 87,204 92,000 84.79%
20 8.50 708,500 10,800 7.287 87,204 92,000 84.79%
25 8.40 697,600 10.800 7.267 87.204 92,000 84.78%
End time for injection 30 8.30 688,700 10,900 7.267 87,204 92,000 94.79%
Averages. 8.55 713,950 10.900 7.287 87,204 92,000 94.79%
O, depletion per hour in ppm 1.10
Cak. from weight of O,
olaTKg Tish suppol
0, Totat Injection of O, at 1.125 Vmin 485
0, 0, supplied 0, No of R B Trout supported by
consumption remaining by reactor utiized injectiont of 1.125 Vmin. @ 13.3C 2,624
Time of fish in the pond in the pond by the fish % of pond load supported 41
in minutes mg/Kghour per Kg of fish per Kg of fish in percent
in mg/Xg inmg/Kg O, use from flow meter (iiters) 34
¢ 231 Percen accuracy of flowmeter 83.4%
5 173 83 81 9% Results Summary
10 173 77 81 5% 1. AQUATEX reacior Dissotved Oxygen with 85% efficiency.
15 173 7 81 95% 2. The oxygen provide was almost totally used by the fish.
20 3 77 81 95% 3. The 10 gpm test reactor sustained 485 Kg of fish.
25 173 7 81 95% 4. Reactors up to 2000 g/min are avaidable ; there is reason to
30 231 m” 81 95% expect proportionally similar results with larger reactors.
Averages. 198 78 81 5%
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Table 3. Comparison of the performance of the test
results of AQUATEX reactor with
thosereported in literature

Parameter (H}zﬁ;") SOTE (ke gf;iwm
AQUATEX 81.2 60.9% 6.5
Aeration Panel 4% 9.2
Coarse Bubble <15 18% 31
Mechanical <10 <10% @

Orygen supphed by the AGUATEX meackx

g} ol AlgAM i oW 7] FA L o)A
g0 =28A e, B9 Pond aeration
A2 75 g o2 AFeME 016 - 24
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889 2344 HAE QojMEe B Yoy
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A9 whgo] Ron FFAJ HANE 9% F
7+o] "aslg i Boersen & Chesney. 1981: Colt
and Tchobanoglous, 1981: Mitchell and Kirby
Jr., 1974).
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Fig. 3. Graphical representation of the results
of the fish tank aeration tests
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Fig. 4. Conceptual schematic representation of the
difference in approach that AQUATEX
takes relative to other systems
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vehli e 9l

Thep o)F o) FHAGW Ak o] 89 &
42 9% 7 233 g B2Fd 4
9 E37)7t 4aR s Aad & Eure
U7 Fe) 44 FHF9 Aojrt} Aol
%g g7A 4N, BN $oid AL
457 meg/L, 9ol (Cyprinus carpio), Flonder
(Platichthys stellatus) 1.8 mg/L, 223 W&o
(Anguifla anguilla)® Z$-= 557 mg/L °lAch
o] AL Spoor(1990)9) #AE PSH A=,
o] &A= Fingerling brook trout (Salvelinus
fontinalis)7t 5 mg/L &L 1 o)49 Bx Bk E
55, o)A &7] EE (Ventilatory flow),
=89 #3AL, FRAF 75 obiv Bz
Bl E29 34 FEGER e JtA 2y
H daiye 43gez 4ds At Evnas,
D.H. 1993: Hamor. 1967a. 1975b: Hamor &
Garside, 1975, 1977, 1979).

Pl 7tA I@PEEE g9 Hog Had
th.(Dickens & Neil, 1964).

Ge = Qb x Lb(Pbl/Ph2)

Q7oA. Q = Aol B 58

Ly = A 7129 &8s

Py = oz Bsise 7t2g 4
i

Py = BddlA B2HE 7129 9
ol

22 AHN ol" QAR Centrarchide
284 mg/L o139 A FEAA sgAE Ao
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