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Development of The lon Scrubber

OB HESLR
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The body of information presented in this paper is directed to engineers and industrial
managers involved in planning for and acquisition of pollution control equipment for sub-
micron particulate collection from industrial effluent streams. The Ion Scrubber, a new air
pollution control device operating on newly discovered principles, is described. Collection of
submicron solid and liquid particulate and noxious gases at low energy cost with the Ion
Scrubber is demonstrated. The Ion Scrubber characteristics are described in terms of
particle collection capability, physical size, and turn down capability. Detailed theory of
operation, including image force collection, inertial impaction, particle charging, and packed
beds is discussed. Fractional collection efficiencies are discussed. Technical development
background, pilot test programs, and operating commercial installations are used to illustrate
demonstrated collection characteristics across a wide range of effluent chemistry and loa-
dings. Details of a specific application by electric company in the collection of SiO; from
incinerated solvents are given with test results and compliance data. Stack effluent charac-
teristics are described as related to collection of incineration products of methyltrichlorosilane.
Precollection of HCl is described as are series stacking and other physical details of the
installation. Conclusions are drawn as to further industrial-commercial applications and the
importance of collection of submicron particulate.
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Table 1 Specification of standard Jon Scrubber
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1. Ion Scrubber

Percent collection efficiency
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= . 2 Efficiency of partlcle collection
in various particle collectors

No. 50 100 200 300 400 500 600 700 800 |- 900
Gas quantity  (Standad) 25 50 100 150 200 250 300 350 400 450
(m3/min) (max.) 85 170 340 510 |- 680 850 1000 1190 1360 1530
A (mm) 450 600 900 1050 1200 1350 1500 1650 1800 1800
B (mm) 300 350 500 600 750 750 900 900 1050 1050
C (mm) 1960 1960 2 260 2 260 2570 2570 2570 2570 2670 2 670
D {mm) 1200 1200 1500 1500 1500 1500 1800 1800 1800 2100
E (mm) 600 600 750 900 1050 1050 | 1050 1200 1200 1200
F (mm) 3660 3660 3 660 3660 3660 3 660 3 660 3660 . 3660 3660
G (mm) 5 460 5460 5910 6 060 6210 6210 6510 6 660 6 660 6 960
H (mm) 610 1010 1370 1830 2130 2 440 3050 3450 3 660 4110
J (mm) 4570 4570 5180 5180 5790 5790 5790 5790 6 100 6 100
Make up water (m8/min) 0.01 0.02 0. 04 0.06 0.07 0.09 0.11 0.13 0.14 0.16

Recycling water(m3/min) 0.34 0.53 0.83 . 1.3 1.6 2.0 2.3 2.5 2.8
Fan 2 4 9 13 16 24 26 32 34 40
Pamp 3 5 7 8 9 11 13 14 15 17
H. V. 4 5 7 9 12 13 13 14 15 16
Total »P) 9 14 23 30 37 48 52 60 64 73
Operating weight Cke) 3040 4400 5450 6 670 7700 8630 10 080 11 200 12030 13 200
Empty weight (kg 2040 | 2720 | 3180 | 3630 | 4090 | 4540 | 4990 | 5450 | 5900 | 6360

<, #MBx x& 1000 m3/h 2%4ph 012~ 024 KVA Tk 1.5 & 7
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Fig. 3 Sectional view of Jon Scrubber
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88 size range with ionizer
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Collection efficiency
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Outlet grain loading Gr/ft3
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(As measured \vit_h andersen cascade impactor)
Particle size range-microns (um)

99%.1.

Test media—50 % dioctyl phthalate
50 % kerosene

Total outlet grain loadings :
Jonizer off-0.0175 Gr/ft’ (40 mg/Nm3)
Tonizer on-0.0027 Gr/ft’ (6 mg/Nm3)
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Fig. 7 Test result
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Table 2 Comparison of Ion Scrubber with conventional type of
collectors in performance
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Gas flow rate 60 000 Nm3/hr
Condition Inlet dust concentration 3 g/Nm3
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Pressure drop (mmAq)| 30 30 600 200
Power &W)| 50 80 300 120
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