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Development of a New UASB System
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A new UASB (Upflow Anaerobic Sludge Blanket) reactor with blast furnace slag as micro-
carrier have been developed. The formation of bio-granules has been very difficult in
conventional UASB reactor. The formation rate of granules and specific removal rate of
TOD were investigated by column test and pilot test. Their results showed that the new UASB
system was superior in granule formation and removal efficiency of organic matter.
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Fig. 1 Scheme of anaerobic bioreactor.
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Fig. 2 Scheme of new model UASB bioreactor.
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Fig. 4 Time course of bio mass in column.
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Item : Results
Influent volume (¢/d) i 2 800
TOD loading rate (kg/m3+d) i 18.1
LV (m/h) 0.68
Height of sludge bed (mm) i 2150
VSS in reactor (mg/ &) i 20 600
Influent TOD (mg/8) ‘ 3330
TOC (mg/e) 1560
SS (mg/ @) 890
Effluent TOD (mg/¢) 570
TOC (mg/¢) 280
SS (mg/¢) 345
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Ultrapure Water Treatment System Made
of Passivated Stainless Steel (GOLDEP)
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Owing to highly aggressive property of ultrapure water, development of a new material having
low leach-out has long been awaited for ultrapure water treatment systems. The stainless
steel which is specially passivated at a high temperature in an oxidative atmosphere after
electropolishing is the most prospective material for this purpose, because it produces a
low leach-out level compared to any other existing materials such as stainless steel without
passivation, PFA, PVDF or PEEK.

Shinko Pantec developed this electropolishing plus passivation technology, named GOLDEP,
and constructed an ultrapure water treatment system using GOLDEP-processed materials in
Tohoku University.

The paper covers a specification for GOLDEP and a brief operation results of the systems.
The improved performance of the system includes resistivity of more than 18.2 MQ-cm,
TOC, silica, total residue below lppb respectively, particle count 1 or less per 1 ml in 0.07 ym
and 0.5 ppb dissolved oxygen etc. Also covered is the operating data on a special heating
deaerator made of GOLDEP stainless steel which realized a lower oxygen level than 0.5ppb.
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Fig. 1 Leach out test in hot ultrapure water3’
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Table 2 Comparison on leach out between GOLDEP
vs. synthetic materials4’

Unit mg/m2
Item 'GOLDEP | PFA PVDF | PEEK
TOC | 0.025 . 4.8 17 ¢ 3.5
Na 0. 0007 0.15
K 0.003 P07
Ca | 0.012 0.113
Cl 0.0013 0.11

Conditions: 80 °C, Ultrapure water, 5days

Data for PFA, PVDF, PEEK : Proc. 9th. International Symp.
contamination control, Los Angels, Sept. 1988

Selection of plastic piping material for ultrapure water by
Koichi Yabe etc. (converted to for 5 days)
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Table 3 Material of component

Component Material
Ultrapure water tank ! JIS SUS316L/GOLDEP
Column of catalytic deaerator ! _ ditto -
and polishing demineralizer ito
Ultrapure water pump - ditto -
Piping - ditto -
Valves (Valve body) ~ ditto -

TOC destruction unit - ditto -
Gasket Nickel

Nickel alloy
Styrene-DVB
Styrene-DVB/Pd
Polysulfone

Diaphragm of valve
Ton exchange resin
Catalytic resin
Ultra filter :

£ 4 £ BMAKE
Table 4 Analysis of treated ultrapure water

Item ! Unit | Value
Resistivity H M&-cm ‘ 18.25
TOC ppb <1.0
Dissolved oxygen ppb <0.5
Particulate
(>0.07 pm) n/mé <1.0
Silica ! ppb <1.0
Total residue ppb <1.0
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Ilow rate 20002 ;h
Resin volume 6 ¢
Temperature  25-30 °C

MOp

Dissolved oxygen [ppb]
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)
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11,02 ratio {mol/mol]
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Fig. 6 Relationship between Hs/Oj ratio and dissolved
oxygen In catalytic deaerator
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Table 6 Dissolved oxygen at outlet of heating deaerator

Item ‘ Unit : Value

Dissolved oxygen | ppb ~ <0.5*

* Indication of instrument 0.02ppb
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Table 5 Analysis of ultrapure water
Sampling date : NOV. 22, 1990
Analysis method : ICP-MS

Unit : ppt
Item | Detection Timit i Point of use

Lithium (L) 0. 06 i N.D
Sodium (Na) : 1.3 \ N.D
Beryllium (Be) i 0.03 1 N.D
Magnesium Mg) | 0.06 ! 0.1
Calcium (Ca) 0.8 1.3
Strontium (Sr) 0.03 N.D
Barium (Ba) | 0.06 N.D
Titanium (Ti) ! 0.6 N.D
Zirconium (Zr) : 0. 06 N.D
Vanadium V) ! 0.06 N.D
Niobium (Nb) . 0. 06 N.D
Tantalum (Ta) 0. 06 N.D
Chromium (Cr) : 1.3 1.6
Molybdenum (Mo) i 0.1 N.D
Manganese (Mn) | 0.1 N.D
Iron (Fe) i 1.3 N.D
Cobalt (Co) : 0.03 0.9
Nickel (Ni) : 0.6 1.6
Copper (Cu) 0.03 ; 0.1
Silver (Ag) 0.1 ‘ N.D
Zinc (Zn) 0.1 ‘ N.D
Cadmium (Cd) 0.1 | N.D
Aluminum (Al ; 0.1 ‘ 0.4
Gallium (Ga) i 0.03 i N.D
Thallium (T | 0.1 1 N.D
Germanium (Ge) i 0.1 \ N.D
Tin (Sn) ! 0.1 ; 0.3
Lead (Pb) 0.3 ! N.D
Antimony (Sb) 0.1 N.D
Bismuth (Bi) 0. 06 N.D
Analyzed by Hashimoto Chemical Co., Ltd.
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