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Abstract : The influences of flucrescence, scattering, and flocculation in turbid material
by light scattering were interpreted for the scattered fluorescence intensity and wavelength,
it has been studied the molecular properties by the spectroscopy of laser induced
fluorescence (LIF). The effects of optical properties in scattering media have been found by
the optical parameters(ils, M, U1). Flocculation is an important step in many solid-liquid
separation processes and is widely used. When two particles approach each other,
interactions of several colioid particles can come into play which may have major effect on
the flocculation and LIF process. The value of scattering coefficient U is large by means of
the increasing particles of scatterer, it has been found that the slope decays exponentially as
a function of distance from laser source to detector. It may alse aid in designing the best
model for oil chemistry, biopharmaceutical products, laser medicine and application of medical
engineering on LIF and coagulation in particle transport mode.

Keywords - light scattering, laser induced fluorescence, optical parameters, flocculation,
biopharmaceutical products.
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Fig. 1. Diagram of experimental equipment.
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Fig. 3. Scattering spectra intensity according
to a function of distance from source
to optical fiber in glucose.

Table 1. Measured Mean Values
Optical Parameters of Glucose

versus

I ps(mm-") Distance(cm)
6023 13.862 1.0
5271 6.745 2.0
3768 4.329 3.0
3125 1471 4.0
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Fig. 4. Scattering spectra intensity according
to a function of distance from source
to optical fiber in veast,

Table 2. Measured Mean Values
Optical Parameters of Yeast

versus

I ps(mm-") Distance(cm)
4471 11.084 1.0
1842 4917 2.0
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ATt Fig. %

\:_EH @.Eg_o&}:)\g %7&10‘

o 4] Laser Induced Fluorescence®} £33 #et 3¢ 5

ERd Zeln HPDE AAAEA] We) AT
Gol Yd ZPAE L FFAE Hold A
Eol SolHoz At vl Jew, 29
Aol e mol FARAI Fold Yol
wAsE £9 2 2T HolHE 9K
g g+ g
.»% ¥ H
; ‘\
A T
/ ﬁifv%ﬁ%"ﬂ_
/ M
Wy
\
i
; L

SR G300 PRS0 B0 VRSO T
Wavelength (A

Fig. 5. Fluorescence Hneshape of HPD in
ethylalcohol.
—' tjsjlz:; Z_}-_Q_ol o]nt lo Hjsj; (Y/FO]'

W AsE & e 27
stoll A Aeed ZAAE

ye + hght + oxygen)
HE A 7] AL Thaf A

e AEe gusE, 93% dad 93
PDTZ#E <ol d 7 UrH12-14]. whabA
Fig. 6& 300rpm, 325 2W& w4, Hollow

fiber moduled] 213 APATE =78 A5
R =L EM 38 298 23399 ()
= Fig. 3% BYxzdsidr e TH2 A=
=4 2asd dAa71 & dEhiTh ol
SEFx] AV FIVE] e §5(%)
= s ed, dxarld ARe HH 4Aa
& Aoz vewth (b)e Fig 49 $9x75
AN ZE FEY AR, Fihd g8 YAz

s

2aE 4% -13?%201‘4, ‘5}74—‘—3— A2 A7) ¢
Fagol wak Ba(%) e gastdoy, dxia
719 ARL B SV %% ¢ & 9tk 9
Age EHMA o4 HAFFE qbTte] F
7veko] whel MEPE FolAlw, S84 Y 9
yz 520 & ol A HAFI FSUME dA

Table 3¢ Fig. 63 Fdx=AsA Ze F
Z7A4 2 AHSEE HPDE 30}

- 344 -



(=
2
N,
AN

BEIN R

Table 3. Experimental Values of Optical Parameters on Scattering Media at

595nm Wavelength

species(medium) I Pelem) 8(1/1p distance(cm)
HPD + Glucose 5023 21.563 0.148 1.0
HPD + Glucose 4917 13.425 0.293 2.0
HPD + Glucose 3702 9.167 0.334 3.0
HPD + Glucose 2956 7.378 0.591 4.0
HPD + Yeast 6023 20.563 0.043 1.0
HPD + Yeast 5271 10415 0.085 2.0
HPD + Yeast 3767 7.167 0.118 30
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Fig. 6. Particle size distribution after flocculation and microfiltration with (a) HPD + Glucose,

(b) HPD + Yeast.

g FRIAL Ghd 47 FEH mETE
< EAH3ste et 253249 A97 &
&9 AR AZrt shg 5 AdAI%
FHAF T 2A dEgen, AFZB =1/
WeE 4L 4 F AR

3" #e nAEZY &3 vi(absorbent)9]
Sy, Gy A Fo FEREAY] EH
FAALE P AH/AH ol FE3hd,
EREWIe gEHor Rage] wAstn Axf
o o]Foz Ad P4 o|tHI5L Beers oA

Mol @z HuAe 447 B 8 3
A AL B, ol HEd Ft b
Eihe whabe] gpoleta AR E L

5 8 B
¥ Aol LIFl 9% FF:25, HPD, &
zol 9% B3A feeEE 24T A% o
3 e A2E AT

= AFANt S, AdAFE 2

{0

2

g

N
=
Y

o

[

lo

on

= 345 =

T8 AR g 34
AZ 8)x HPD+EF3S
$rt ¢ 3A v



Vol. 23, No. 4 (2006) 17} ol& HhAo] A Laser Induced Fluorescence$} 2o B8 A7 7

3 ‘3‘!9} :4_%0}] 94'3“ %x}_q 33‘_/:—‘:1]_ %X—'}tﬂ“%% in the Llf@ Sdenc@, }L(Zi), 309 (198‘7)

223 4uUas TAL AR o] Y4z 7. T. ]J. Dougherty, C. J. Gomer, and K. R.

Ry HPD 22349 A7 HPD+E Weishaupt, Energetics and Effeciency of

29 Agel Aowrh Huzl & ouleld o Photoi.n.activation of Murine bTumor Cells

A27)= 27 LpERgT. Containing Hematop()}tphynm Cancer
Research 36, 2330 (1976).

8. R. R. Alfanc, G. C. Tang, A. Pradhan, W.

Ran, S. J. Daniel, ,and E Opher, Fluor-
escence Speciro  from Cancerone
Normal Human Breast and Lung Tissues,

and

B odTe giddign wuy a2 de )

_ IEEE ] Quon Elec GFE, 23(10), 1806

8 Sgsen, oo FA=ED e “

9. S. R. Wickramasinghe, Y. Wu, and B.
2=y 5 5 Han, Enhanced Microfiltration of Yeast by
Sl Flocculation, Desalination 147, 25, (2002).

) - 10. L. . Poicard, C. J. Gomer, and A. E.

- K J. Kim and K. C. Sung, & Study on Profio, Laser-Induced Hyperthermia of
Spectra of Laser Induced Fluorscence in Ocular Tumors, Appl Opt, 28(12), 2313
Phantom, J. of Korean Oil Chemist’ Soc,, (198‘3“5 Y o '
16(4), 329 (1999). - o ) 11. M. Winkelmann, B. Chance, and B. C.

. K}' J. KEJm and K. C _aungj if/.IonF:a Car:io Wilson, Time Resolved Reflectance and
Sxmu}a@on on Lxg}nt ﬁthst‘ilbiuuon 1{; Transmittanance for the Noninvasive
T“rb‘@ Matenal_, J. o Korean 0Oil Measurement of Tissue Optical Properties,
Chemists Soc., 15(4), 11 (1998). Appl. Opt., 28(12), 2331 (1989).

- K. J. Kim and K. C. Sung, Studies onyp g pee | I Forbes, and W. H. Betts,
Meas.mements. of 09t1¢a1 \Paﬂ an-leters‘ mﬁ Oxygen Dependency of Photocytotoxicity
Turbid Material by Light Scaitering, J. of with Hematoporphyrin Derivative
Kori‘m Ol Chemists  Scc., 12(2), 151 Photochermn Photobiol  39(5), 631 (1584).
(1995). 13. R. Hilf, P. B. Leakey, S. J. Solitt, and S.

. S. L. Jacques and S. A. Prahl, Modeling
Octical and Thermal Distribution in
Tissue During Laser Irradiation, Laser in
Surgery and Medicine 6, 494 (1987).

. B. C. Wilson, Y. D. Park, Y. Hefetz, M.
S. Patterson, S. J. Madsen and S. L.

L. Gibson, Photodynamic Inactivation of
R3230AC Mammary Carcinoma in vitro
with HPI: Effects of Dose, Time and
Serum on Uptake and Phototoxicity,
Photochemn. Photobiol. 37(6), 633 (1983).

) . 14. H.  Schnecknburger, M. Trenz, Y.

Jacqu es, The Potential of Timeresolved Tsnchiya, U.. Denzer, and L. Schieinkofer,

Reﬂef:ctanf:e Measur.eme.nl,s fOl“m‘ the Picosecond Fluorescence Microscopy for

Non:mvaswe Dete?rmlrnamon of 115§Ltff Measuring Chlorophyll and  Porphyrin

Optical .Propert}es;, m' _Ehgnnai and Optical Components in  Conifers and Cultured

Interacu'ons Wlth' Biological and Related Cells, Lasers in the Life Science 1(4), 299
Composite Materials, M. J. Berry and G. (1987)
I r .

M. Harpole, eds,, Proc. S. . L E., p. 97, 15. 8. R. Wickramasinghe, Y. Wu, and B.

(15989).

S. L. Jacques, C. A. Alter, and S. A.
Prahl, Angular Dependence of HeNe Laser
Light Scattering by Human Dermis, Laser

= 346 -

Han, Enhanced Microfiltration of Yeast
Flocculation, Desalination, 147, 25(2002).



