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Article I 1001-0742(2006)01-0158-04 CLC number: X830.2 Document code: A

Determination of hydroxyl radicals in TiOy/Ti photoelectrocatalytic
oxidation system using Fe(phen)?spectrophotometry

JIANG Yan- 1i"*?, LIU Hui-ling"', WANG Qun-hui', JIANG Zhao-hua®

(1. Department of Environmental Engincering, Harbin lnstitute of Technology, Harbin, 150001, China. E-mail: liuhl@hit.edu.cn; 2. Department of
Applied Chemisiry, Harbin Institute of Technology, Harbin 150001, China; 3. Schoo! of Life Science and Chemistry, Harbin University, Harbin
150086, China)

Abstract: A new method of determining the cumulate concentration of hydroxyl radicals in the TiO, /Ti photoelectrocatalytic(PEC)
oxidation system was established by o-phenanthroline-Fe(Il)(Fe(phen),™) spectrophotometry and using anion exchange membrane. Fe

(phen);* can be oxidized to n-phenanthroline-Fe(Ill)(Fe(phen);*) by strong oxidization of hydroxyl radicals(-OH) . Then the cumulate
concentration of hydroxyi radicals can be calculated through determining the change of the Fe(phen),™ absorbency at 509 nm. In addi-
tion, the research results showed the production rate of hydroxyl radicals was affected obviously by pH of solution, the cumulate
concentration of hydroxyl radicals was the largest at nearby the initial pH 6.3 (isoelectric point), and the change direction of pH after
illumination tended to nearby isoclcetric point.

Keywords: TiO,/ Ti catalyst; photoclectrocatalysis; o-phenanthrohne-Fe; hydroxy] radical; anien cxchange membrane
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Hydroxyl radical

From Wikipedia, the free encyclopedia

This article needs additional citations for verification. Please help
improve this article by adding citations to reliable sources. Unsourced

material may be challenged and removed. (may 2010)

The hydroxyl radical, *HO, is the neutral form of the hydroxide
ion (HO™). Hydroxyl radicals are highly reactive and consequently
short-lived; however, they form an important part of radical
chemistry. Most notably hydroxyl radicals are produced from the
decomposition of hydroperoxides (ROOH) or, in atmospheric
chemistry, by the reaction of excited atomic oxygen with water. It
is also an important radical formed in radiation chemistry, since it
leads to the formation of hydrogen peroxide and oxygen, which
can enhance corrosion and SCC in coolant systems subjected to
radioactive environments. Hydroxyl radicals are also produced
during UV-light dissociation of H,0, (suggested in 1879) and likely
in Fenton chemistry, where trace amounts of reduced transition
metals catalyze peroxide-mediated oxidations of organic
compounds.

Hydroxyl radical

IUPAC name [hide]
Hydroxy! radical
Systematic name [hide]
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Key benefit

Parameter . NanoHCT-? Operafion period (hour)  pamoval efficiency
e 0 1 2 q after 3 hour
QOzone (O3) ppmv 0] 0] 0 0 N/ A
Total Volatile Crganic
Compounds (TVOC) ppbv 3400 603 <20 <20 >99%
Total Bacterial Count (TBC) CFU/m* 410 120 140 71 82.70%
Formaldehyde (HCHO) ppmv 6.8 1.6 1.5 0.1 98.50%
e mg/m® 0.107 0095 0072 0.069 35.50%

Parficulates [RSP)

a\ s\ .
1] 453 aﬂ ﬁ‘ N a Ammonia (NHz) ppbv 1200 620 300 320 739?;%

Hydrogen Sulfide (HaS) ppbv 85 2.9 <2 <2
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research paper

NISNAEAUNISNNIALTA E.Coli @28 Photo Catalytic Oxidation

(PCO) HAKAMLA CO2

Mineralization of Bacterial Cell

Mass on a Photocatalytic Surface in

Air

WILLIAM A. JACOBY,*
PIN CHING MANESS,
EDWARD ]J. WOLFRUM,
DANIEL M. BLAKE, AND

JOHN A. FENNELL

National Renewable Energy Laboratory,
Golden, Colorado 80401

2650 = ENVIRONMENTAL SCIENCE & TECHMNOLOGY / VOL. 32, NO. 17, 1998 S0013-936X(98)00036-4 CCC: $15.00

® 1998 American Chemical Socief
Published on Web 07/23/199
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b) E coliona micmsi:ope slide, no catalyst, no exposure to light, ¢) E. coli on a microscope slide coated with catalyst,
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d) E. coli on a microscope slide, no catalyst,
exposed to nUV light (356 nm) for 75 hours.
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f) E wh on a microscope shde coated with catalyst,
exposed to nUV light (356 nm) for 75 hours.

e) E. coli on a microscope side, no catalyst,
exposed to UV light (254 nm) for 75 hours.
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NREL 18 2Ky 18,000

g) E. coli on a microscope slide coated with catalyst,
exposed to UV light (254 nm) for 75 hours.
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NISNAEAUNISNNIALTA E.Coli @28 Photo Catalytic Oxidation
(PCO) WANAM LA CO2 (7a)
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FIGURE 2. Cumulative CO; evolution as a function of irradiation time during the oxidation of cell mass via heterogeneous photocatalysis.
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research paper
N1INAFAUNIINIDALLD Airborne bacteria lalin staphylococcus

aureus LLaZ mycobacterium tuberculosis (MTB)

“Development of photocatalytic oxidation technology for

purification of air and water”
Submitted by

Lam Chun Wai, Ringo

for the degree of Master of Philosophy
at the University of Hong Kong

i January 2007
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N1INAFAUNIINIDALLD Airborne bacteria lalin staphylococcus

aureus LLaZ mycobacterium tuberculosis (MTB) ((ﬂ'a)
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Fig. 5.10 The survival rate of 3.54 x 10° CFU/mL Staphylococeus aureus in

photocatalytic oxidation reaction.
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Fig. 5.11 The survival rate of 4.25 x 10° CFU/mL Mycobacterium tuberculosis i1

photocatalytic oxidation reaction.
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nitrogen monoxide (NO) LLag nitrogen dioxide (NO2)
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20% 1

15% -

5% 1

1

Photocatalytic Degradation of Formaldehyde (N = 3)

Max
% Mean} Experiment
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—&—Model (ko=0.26, k,=2.2 mW "'cm?, k=12 m™')

1 2 3
UVA Irradiance, / (mWcm?)

Fig. 5.5 Photocatalytic degradation of formaldehyde versus incident UVA

irradiance.
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Fig. 5.9 Photodegradation of nitric oxide by the photocatalyst with UVA light at an

initial NO concentration of 200 ppb.
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Qualitative Assay of Indoor Air Using an Air Oasis Air Purifier

with Special Reference to the Reduction of Aero Allergens and
Pollutants

Nabarun Ghosh Ph.D.
Associate Professor of Biology
Department of Life, Earth and Environmental Sciences
West Texas A&M University, Canyon, Texas 79016
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Effect of air purifier after different periods of exposure on the number of microbial colonies
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Effect of treatment of air purifier on the concentration of indoor aeroallergen concentration.

700
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- 1ft.
500
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Aeroallergen 400 -8 aft.
Concentration
er Cubic Meter
P 300 —= G ft.
100 » -
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Control 24 hour 48 hour 72 hour

Period of treatment on indoor air
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Investigation on CA-MIRSA
isolates for eradication
measures:

The efficiency of Xtreme 3000 and InductACT air purffiers

on eradication of bactenal pathogen in the laboratory
conditions with special reference to Staphylococcus aureus

Dr. Nabarun Ghosh

Cynthia Pratt
and
Christian Ridner
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Reduction in the number of MRSA
colonies with air purifiers
50
3 45
S 40
% a5 @ 24h
S a0 H
E 25 O48h
20
E o DTEh
- |
5 9] ‘
* I:I T T T T
Mo air Xireme InductACT
purifier 3000
Types of air purification system used

Figure &: Graph showing the reduction in the number of colonies produced in the
inoculated TSA agar plates with 5% sheep blood.
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Evaluation on Safety Measures of Advanced Hydrated
Photo Catalytic Oxidation Nanotechnology used in
Air Oasis Air Purifiers

Professor (Dr.) N. Ghosh Ph.D., MAAAAI
David Wylie, Tiffany Grothe and Michelle Veloz
Life, Earth & Environmental Sciences
West Texas A&M University, Canyon, Texas 79015
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ilood (Red arrow) and Human cell cultures (White arrow) were exposed
» UV Chamber- at the tissue culture room following aseptic conditions.

sample collected from healthy subject Rl (el o) el doenes

[ E- Healthy RBC and WBCs from blood } {F - Blood exposed to Air Oasis AHPCO Nano }

H — When exposed to the UV Chamber briefly the RBCs
shoed cytological instability with unusual elongation.
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Laboratories

BMEEREFC  TEST REPORT

Report No. . AP0056875(9) Date : 25 Oct 2012
Application No. : LP031130(8)



\3']%'35) ¢)
research paper
N1SNAd&aUN1ISNIaN VOCs

Test Results
NanoHCT-9 Operation period (hour)
Pivaiietin Unit 0 (before Removal
NanoHCT-9 1 2 3 efficiency after
turn on) 3 hour
0O; ppmv 0.000 0.000 0.000 0.000 N/A
TVOC ppbv 3600 603 <20 <20 >99%
TBC CFU/m’ 410 120 140 71 82.7%
HCHO ppmv 6.8 1.6 1.5 0.1 98.5%
RSP mg/m’ 0.107 0.095 0.072 0.069 35.5%
NH; ppbv 1200 620 300 320 73.3%
H,S ppbv 85 9.9 <2 <2 >97%
Note: 1. < denotes less than.
2. > denotes greater than.
3. % denotes percentage.
4. mg/m’ denotes milligram per cubic meter of air sample.
5. ppmv denotes part per million by volume: ppbv denotes part per billion by volume.
6. CFU/m’ denotes colonies forming unit of bacteria per cubic meter of air sample.
7. Corrected concentration was determined for HCHO. NH; and H,S based on 1ts reduction

profile.
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NLAC-MU Project for Microbiological Laboratory Service (Report)

“Microbiological Laboratory Service provided by NLAC-MU is warranted for reliable results. The laboratory testing
procedures are in accordance with the Compendium £’ and carried out by qualified scientists under supervision of an experienced

researcher.”



Air Oasis™ 1000 G3

(N3 U U B INATIEE A Tissue Culture Room {DNA Room) #7138 A0 1000 G3

Type (Dare} . Aerabic Plate Count (CFU/m } Remark
_ Bel_'an-. 255 202 Mold
ARer 24 bouse 230 181 Mold
After 48 hours A 172 148 Mold
After 72 Hours 3 52 38 hold

DXA Bron

- 4
MU WIMING



NFIDENTIAL

FmNN AL Al T8 Tissue Culture Room {DNA Roow) #1738 AO1000 G3

Air Oasis™ 1000 G3

Time Aerobic Piate Count (CFU/plate) Ramark
| m. from oir pusifier
Defore 199
Aller 24 hours 137 T Mold
Afler 48 huers 32 3 Mol
After 72 howrs 9 ! Mokd
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Air Oasis™ 3000 XTREME G3

Type (Date) Aerobic Plate Comnt (CYFUM) Hetark
Lletore 151) 10 Mol
After 24 hours 18 S Mold
Aller 48 Lows 17 9 huld
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