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TL.BLET PROPERTIES
CHAKKRIT YAMEATE | EFFECT OF DIRECT-COMPRESSION EXCIRENTS ON THE FOWDER FLOWARILITY AT

PHYSICAL FROPERTIES OF TABLETS.  THESIS ADVISOR © PROF. WIWUIT TANTHAPAMICHAKOON, Ph (.
THESIS COADVISOR : ASSO. PROF. POJ KULVANICH, Ph0. 188 pp. (SBM B74-331.867-a_

The pressanl work imveaigaied exporimentally the efects of tpoes and compasiion of dvect-comprassion
excipients on the | low chamctenisses af indiicual components and the resuling 2. 3 and 4-componsnd powder msines. by wsing
a powder chamel risbic lesier [n asse=sing ha Mawabdity indax and Noodakiling index according o Can's method,  Faw maladisls
Lastad i s work were paraceiamaol posdsr, as sot hgrﬂmu ard several ypes of direchoompression excislenis, rairiehy,
Starch-1500. Tabla Tose, Avical PH-101, Ceclus KG-B31 and e, misd logether by wsing a wbilendsr a1 1.rﬂ.|1|:.|_|5 Mg falios
Wext, & farmulas | 4 componend powder mizlimes were sekected oul of the 2B fomelas, blended wilh 0.5% magnesiom
stearaie.as lubricar L and tablatod with & singlo-siroke sbleling machine Lo hudy redations babwaen fow charactsistics of powdar

mdxture and Uhe ph sical peogerties of resulting Labbats,

Frol: the expanmental resulis, § was found it Bie mixing ratg (midure ctenpositen) was te main ol
affgcting Me fow  wrackinitics of & powder midurs, &ng that tho flowabikly and fioadabilty Indeses of most powdir misbees
gangralty Lay tatwdon he comisponding values of esch inciddusi comparant,  Furtharmons, paracMamel, he most cohashe
companant, had misa influence on the flow chanmelerstics of the powsdar midure han thix olhver compenants, Meverhaless, § wes
faund that & small amount of tale (3-20%) could affocibvily impreve Yo Now preparlips of the Peovwdar miture Ly tha conlng
fedhacion) of lale garticlas on the surises af ether fypds of paricles, Bua redusing e cohasworass of the midne e making
the particles mare ¢oary round, Parlicle shapd wid fond o have dirset sliset on the Maadability indox of the powdsr mistura
because tha maora d Tarend the parliche shapas, the densar the packia powdar sluciona and U the lower ta Macdabilitg i
Irvesligation of phy el pronertias of tha resuling Lablals revealed that Ue avarage waight and diamater of Wbty wers ity
aftactad by the flow [ mperies of the pewder midure s highar tha fMewability index &f the poweder mitchiure, i Sweer tha values af
ralativg standard dal=alisn (R of U weight and dismater of he Ebiets, In sudilicn, Bie athar phyvsical properlios of f lasiels
depanded on T bye=s of drecd-compragalon exciplenia, I was found thal a formida that conlsine Starch- 1500 yialded tablats
that possossed mar hardness, kwer friabilty bul shorer disinlegration e than cna that contalne Tablathote, whoness a femmit
1hat etalaing Cealus |£G801 produced tablels that possessed mara hardness, lowes Fiability and longer disnlegralisn Eme than
one with Avicel PHAIL In addion, Uk mast sullaiia Tormuda for lal:-:'-ntng.-n-aa faund to be Paracelamel : Stanh-1800 ¢ Avical

PH-101 : talc an mvbdr o mfio 32191 3%
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PILHATE IN-EURE : METHOD T0O ESTIMATE THE SIZE OF AN ADSORDER USING 111
‘BREAKTHROUGH CURVE FOR UMK NOW N MULTI-COMPONENT WASTEWATER. THEY)
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A simple practical methed £ s piepesed by Okazaki eral. (] 085} to predict the breaktiiroug
curv of ¢ aknawn mudti-component wastewater in a fixed bed adsarptign column iz adopted in (he presi
work, Using oaly the information from: simple Jar teses, Okaznki et al. agsumed mstanianeous adsorptin
wiuelibrinin between the unknown selutes and the activated carbon adsocbent. Iy this work, activio
carben filers (ACFs) are psed g adsorbent, The towl cancentiation of pollulagts i the wastewater ;
given i terms of a somtprehensive  concentralion innelex, numely, Tatpl Oeganic  Carbng {roc
eenceilial on ides. Senhetic WasICWALlLE systems (1- 2~ ang 3- Eompanent} | tapwaler, naturg| Liwpniie
substance 1nd domestic Factery wastewater are in weslipated, :

Dascd on experimental el fesy rezults, e suitability of (e preseat melhad is exmmine
by conparson between e predicted and obseryed breakthraugh curves ag well ag the bieakthrough timps
IUis feund | hat the agreement g Quite good for the single-solue systens and not so bad for the binary and
lerliey gys ams. In the ease of unknown naryral hisemic: substance nigd industrial wastewster, Lirsweyer, 1l
agrecent ix not good beeause (e DESHpEtice . of ISananeoE adsorption iz nat valid when tlye soluig

molccules are too bulky fo enter quickly the micrapores of ACE Meverlheless, the method is sl a Dpiely
ool to prrediet oy Brcakthrongh time and 1o size d packed adsorber,
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KEY WORD: LLUIDNZATION / GRANULATION » FLUIDIZED BED GRAMNULATOR
FITTIPONG FHATTANATHONG - DEVELOPMENT OF o SMALL-SCALE
FLUIDIZED BED GRAMNULATOR.
THESIS ADVISOR @ A550. PROF, TAWATCHAT -E.'HA.RINJ-"AHFTHUL. Ph.D.,
THESIS COADVISOR - ASSCLPROF, KUL‘-"ANiCH, Fh.i,
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aimploved far [ rarmacey e propose. [nvestieanion g mfluence of Operatinn
vehaicy, Muidi snp 2y Permperaiure wnd ADMIZING 8ir pressure’) and pe of raw narerpls [lzcinse
Powder and Liltose and UM Sareh powder Blended by & mixing ramio 70 030 wiw) o ogpe
istribuion | a crage paricle size, shape an pRysical properties have hess farried out. The granyfe.
presluced are @ien o Produce jabbeis by wsing single punch tehlemer machine, Pyl properiies of
el {xuch as weight varmtion, hardness, thickness, dianerar, Iriability and disintegration e Bty

been alws inves igaled, Comparison of the properiss of e Bhlets wih those of pray dev Ineopee

. &
Clablenose ) e pre then conglcesd,

From w1 perimental resules, granules produced livw Muidizing sir welociny (08 mie) have
lrger mean parlele size ihan hase ollilned when ajr veloehy o higher, Mennwhile Nuidesing 3
PRI as Fitle effesr WEARE W pertiche wize of he Branules, Howeyer, WU EIg aif presse
applied e gl Preving noxzle has o sgnlficant eflect an the nean PEicle size and the sie ehigtralingism
UE the pranules, Ain incrogre in the Slvnizing aie pressure &IVER SC 00 fnerense i ArmoEnt of fipe
rarticles then resy'i jn the =imalter mean PAMRCAE Size. An increase in maoan POINERE Size f the praputes
peituced vields jn reating aeried hulk densarty bt decreases jee angles of repose, campressibility g
imrcked bulk depsi ¥« From these resules, it i found that ghe Nowabiliy indes oF (e Peanules bicormes
nereased whila ghy Boadability mdex decreases, From Scamiing Eieciron Microscops Phatograph, it i
whedr hy seen that §oejde he granules formed, 3 particle weered by bander has sewar oy with other
partrcles. Considerdsl from lse granule morphology, it can be vmpliest that ghe pranule is formed oy the

sir=ealled snow -balling mechanism, so that spherical Eranules are obiajned,

In tabletar an Proceis, the pranuies wigh Iigher miean Pariicle size pesulrs in the Jpoux waiph
vasiarica and Friabif iy of ahlets produced. Marcover, the tbbers produced from lactose and LT starck
mexture have shom:- disimegration time than those of laciose pranules. |n coclusion, the bl

produced from the framvles, which are obmsined from the developed pranulator have an accepiable

rualities :umpar-:d “ith those ’.I'ab]euusc@ using the USP standagsg.
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S RUNYA THONGCHIEW: FACTORS INFLUENCING THE DISPERSION OF
ORGANIC PIGMENTS IN POLYETHYLENE UPON USTNG A CONTINUOUS TWIN-
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THEZIE ADVISOR: PROF. WIWUT TANTHAPANICHAROOMN. Ph.D.,
THESIS CO-ADVISOR: SIRITUTARATANA COVAVISARUCH, Ph.D.

1% pp. TSEN $74-634-715.5 :

The present work studicd the factors influencing the dispersion of OTgaIue plgments in
polvethyleis upon using a continuous mwin-screw kneader, namely, the kneading tmperatuce, the
rotanional § peed of twin-serew. the feed rate and e premix time. including determination of suirakle
kncading aandition. by appiving the fracial concept to evaluation of the dispersion stare. The raw
materials 15ed i the studv were two orpanic pigments. carbon black aud quinacridone viole
igment, a¢ d high density polvethylene resin (HDPE), In addition, effects of the kneading conditens

w thi tensl < properties of HDPE kneaded with either pliment were also invesrigated

[Ewas found that the dispersibiline of eigher pigment increased ag the kneading remperagun:
aed the ror tional speed increased, and that the Righer the feed mue was, the lower the dispersion
stawe of the pigment became. . The premix time, upwirds of 10 minutes of primany mixing, had
nsignificas! influcace on e kaveading result. As for the effect of e kneading temperature on the
rensele proglities of polvethylene with prgment, it was found that a2 the kneading temperature and
the rotationd spesd of scrow increased, the kneaded HDPE tumed harder and more il
vspetially aj kneading temperamres above 220 “C tncidentally. comparisen between the carban
Llack and quinseridone vislet prgments revealed that the carbon black presment, which had a smaller
stz (approyimately one-sixth of that of quinacridone violot) and less palarity, provided more

uniform disfersion state and better properties of the palvmer blend.
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KEY WORDIQT ANTTTATIVE INDICES / DEGREE OF DISPERSION/ADDITIVES

f :
ITM ubjective of the present thesis is 1o study znd propose some suttable quantitative indices {or
Cvaluating thoydey ve of dispersicon of single and binary additives in compounded materials and ardared mixiures.
fhe indexes of ind srest are the degree of mixedness, (he area-haged and count-based fractal dimensions and (e
oordination aumd er. Computer siimulations are ysed W simulate various ideal cases of dispersion and their

commblien i the single additive aystems. For the binary systems, the “onCERLAlion mbic. the particle size ratin
i |l adlvesdon P ohability of B onto A are aiso varied, .

I is| ound that bofly te arca-based wnd count-based fractal dinensions do 1ot change when e
artiche sizge (o {icreases, o they are suitable quanttative indexes for evaluating the degree of dispersion of
el gingle ahd bluary additives systems,  The investigaton alsg shows how hese indices can B owsed g

phircteriee e tyg s of dispersion and estimate ez adhesion probabiliry,
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sr CETIISS  cMAIDR CHEMICAL ENGINECRING
PR oM EXCHANGE ! COUNTER-CURRENT REGENERATION / CO-CURRENT

REGENERATION ! DEMINERALIZATION
WUTHIPONG PONCJATURAVIT : PERFORMANCE COMPARISON OF PACKED-
BED CO-CURRENT AND COUNTER-CURRENT REGENERATION
DEMINERALIZATION SYSTEMS ON THE PROTOTYPE LEVEL. THES[S
ADVISOR © PROF. WIWUT TANTHAPANICHAKOON, Ph. D | THESIS CO.
ADVISOR - MR, MONGKONE  SRIRUENG, 258 pp. IS0 974-635-438-8

L]

Ferformance compariscn belween  packed-bed co-current and  countar-curranl
BEnaA Ij.m-. deminoraiizalion systems is & study 1o compare the efliciency and capacily of the
hwo dom pharalization gystems undar the same oparating condilions, Each Expanimentzal unil
consists (f a cation and an anion resin column connecled in series,

Experimonis wera conducted wilh water llow rale from 100 to 300 litras per hour,
wlucl iz ¢ quivalent to 13,67 lo 41,02 mihr and ©.45 1o 19.35 mikr linear velocily in the case of

calion antt adon resin, rEspoclivaly.

The experimented results obtained with the counter-current  regensration
dermneralizotion systom  showt superior pedormanca in some arpocis 1o the co-curreni
tegEncratlin system but no clear differences in olhar aspects,

Mith respoct to the cycle copacily, the resulls show fiat the counter-currani
regenerallen system achioved 5.77-7.60 % higher capacily than the olher system in tho case
al cation r{sin. However, for anion resin therg is ne explicit difference in capactly. Similarly, in
terms  of | logeneralion efficiancy and regencrant dosage the counter-curreni reganaration
ayslem w3 superior in the case of calion resin but no clear dilfarence in the case of anion
regin. Witk raspect 1o product water quality, the Geunter-current regeneration system was again
suparior. As regards fonic leakage, the counter-currant regeneralion system allowed less
sodium loaliage in the case of catian resin but there was no clear difforence in the case of
anion resin, Regarding the amount of regenarant wasle, there was no clear difference between
lhe two gydlems when the same regeneration level was used. Conversely, if comparison s
made on e basis of equal cycle capacily, the munlar—::hrren! reqeneration syslem would
gunerale lelis regenerant waste, By lhe way, no clear difference in the measured pressure
drop wasuo ind between the two systoms.

In addition, the applicability of the design equations presenled in fhe Engineering
Bullelin gnd Dala Sheats provided by the rosin manufacturer wWas considered. Since fhe
nall:ulatim_'n.s agree with the exporimentod resulls, the approprialencss of the equalions were

confirmed.
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The discrelized Population balance modo| of H
medili 1 by Ackelaye (1993) 10 obtain 2 Mmaihemalcal maod
resullin s seorental bw-stane kermal follgws the ohserved
Fnd sy Dle o predict ihe shape of the granula

ounslow (Houslow e al, 1984} i
el ol the granutalion Pracess.  Tha

granulation mechanism Adecpualely
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 this thesis 2 mathematical model for the rotary as
developed  As humid L

can predict | e dynamic behaviar well. For instance it can predict relatjve humidity of the room air

within a max mum error of & 2.0 % and the remaining of water on the floor within maximum error of

+0.02 kg wi er/m’ {loor arca throughout the experimental periods,

Ne tthe model is used 1o investigate the effects of the 7 major system variables : quantity of

inlet temperature of desorption hot air, veloeity of

, i ity i lion and desorption sections of the rotor, rotation

air velocity in adsorption section 0.68 m/s and rotation speed [0 phu o all the cases simulated, it is

Possible to redi e the ropm relative kumidity below $0 % and dry out

the water on the floor Within 12
howrs of dehum Tilicatian.
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77500 g CHEMICAL ERNGINEER IR
::E:*: wirD: DRL ﬁ‘}_?%“; EVAPORATOR f HUMIDITER. / DEHIMIDIEER / COOLING TOWER,

PR: TARN WONGSARIVE] | MODELING oOF SFREAY EVAFRQD RATOR,
HLR DFTERDEAUMIDEIER AND COOLING TOWER WITH CO-CURRENT FLOW OF AlR

AN MATER DROPLETS, THESIS ADVISOR : FROE. WIWLT TANTHAPANICHAKOON, Php,
P90 ISBN 974-637-525-3,

A anal | zmalical o] of the water spray mass ang Bral transfer equipmen with Gorcwment fow al aip
and water droplets have besn developsd 1o predict the properties of air ang Waler deaplels, such as I:|.|.':j-|;| HETS
the lengil of fhe eVapOratar,
Spersc oo polydisperse droplet,

mperalere and ooy and air temperanen: and bemidity 80 any posilion Along
huntididsee, dehuwms - ler and cooling tower. The sodel can haslle Be enses of masmd
s well ag el 3 d cou-unifzen spoays alomg e radivs of tBe equipment.

Mussen | 18 sinplation cases of the CVRROEA show That D wtmpe drop diameter, drop s disiriSution

Speay allect Uz chunges (g mopsrtivs of  the air and water devgleds, For
Rlotssdigperse deopli s with cither unifno o anmenilomm sary,

deureize in e diapg ber, lemperiure snd velocity of e drops, thug CHUSIRE & more ripld Leenperatitre decrease and

Bisasliny ingrease ol i air thag ibe ease of barger divpn, For pelydisperse droplees with eithes tnd [ or nou-uni formg

spray, Uie cage of'n £ frower diop size distnbitaon sliows & morne TEpid decrense in \he diaraster and emperatie of e

i the raddinl distsubion of wases

the cxme of snaller wrOps Shows a more apid

drops, tus cansing a joce mpid tesmperatues decrease buzniclity increase of the gir than the case of @ broadn: drop

sive distribution, The hse af unifoem spray shows a more rapid decrease i the dissneter andl temiperature of the dinpz,

Wius eausiog a more | ipid air lemperaiuse decrease and hurnidily increase than fhe case of non-uniform spray. In

wchiditicar, the proseat o sk pas simialated the operation of the humidifier

Mehimidifier and coaling tower far the cases
of tnoncdispergs drupl - = sod undiorm Fpray
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REVWORD: PRI LIWINARY DESIGN / CHITIN 4 SHRIMP FLAVOR / SHRIMP WASTE

RATIANEE  HARNWANICHSAK : PRELTAINARY DESIGN OF CHITIN AND SHRIAP
FLATOR PRODUCTION PROCESS FROM SHRIMP WASTE. Thes[s ADVISOR PROF.

-

WIW T TARTHAPANICHAKOOL, ph.p. 131 pp. Ispy 9?5553?_995;2

This research makes a preliminary dezisn of chitin and shrimp flavor
production pricess by dividing the reseaprch into 3 stages. Firstly,the optimum
protein hydro ysis condition USTng enzyme neutrase was found by testing at 9
tamperature |4 /els that is, 45, 50, 55 and 00 degree calsius, It Wias found
that the temps rature at 55 degree celsius yvielded the maximum hydrolysis when
compared to th: other temperatures. Testing at 3 Enzyme dosing levels, that
is, 0.04, 0.06 0.08, 0.10 and 0.12 % w/w and at 4 time periods, that is, 30,
50, 90 and 120 minutes, revealed that the enzyme dosing and time had
stgniticant af ect an the Lyrosine concentrate. When they increase, the
tyrosing alse | noreases, The Chosens optimum conditions are Bnzyme dosing
0.08 % w/w, tille 60 minutes. Secondly, variouschitin Production processes were
reviewed. This| research then selected the optimum condition for industrial
production vsitly acid and CAUSTIC solutions. The DREET MU demineralization
condition is a|ratie of shrimp waste : 1-M 1C) equaling 1:10, time i he at
ambient temperd wre. The optimum deproteination condition is a ratip of shrimp
wWaste | 2-M Nad | equaling 1:10, time 2 hrs at 55 degree calsius. Finally,
preliminary 4nd strial Process design and investment Cost estimation ware
farried out, Ra shrimp 20,000 kgs/day vizlds shrimp waste 2,600 kgs/day,

When Drocessed | o the finisheq product, there will be chitin 468 kgs and
hydrolysate 2,003 kys. The project requires 2 tots) investment of 37.477 i,
Economic analys s reveals that this project had a breakeven pofnt equal tao
sales of 172,00 Kas/year. Next the faliowing criteria far BCONGN] ¢
Feﬂsihility are | ised, that is, payback period, naet present value, internal
rate of return g9q profitability index. It was found that these criterig
tqualed 4 years, 100.148 MB, 52.1 % and 3.04 baht respectively.

Therafore it q¢ concludad that this project should be intEPEEtTﬂg io
invest in and tg Proceed with detailed design, '
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ML HGLUR CHINCHLUAKORN FACTORS AFFECTING FINENESS OF MILL DASE FROM GRINDIMG PROCESS,
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Gl APHOTHONG . Bbar Tech, T2 po. 1SAM 9TS6I8-5Ta.T

Th i work is conducted 1o stucly the factors alfecting fineness of mill baze from grinding
Drocess. Grng gauge meter is 3n important Equipment used o measure fineness, Raw materials in
the experimen| consist of Titamium dhoide as pigment, ac rylic resin as binder andg Butyl Glyeol
Ether, M-Buthal 3, Ethyl Glycol Acelats, Solvesso 150 as solvents, The mixing tank is made of slaad
and the grindin | maching is sand mill wilh Qlass bead a5 grinding media, Varation faciors arg as
follows: mixing | me vared from &0 1o 120 minutes, viscosity of mill base belore grinding varied from

70 10 85 KU, Mg ¢ rale of mill base varisc from 16 to 20 ke /min., and grinding time variad from 3 10 8

FalalTT

Thet| msulls have shown that bolh Mixing tire and viscosity are seemad to DIOSitvaly
grineling efficien v and grinding time, Flowever, from the sludy, elfect from flow rate conditions is

meignificant, Al 5, grinding time is inverse progortional to Hneness of mill base.

One najor fincling froemn processing A500 kivgrams of mill basa is thal the MLSE Suilatle
Gning canditg is are 120 MINUtEs mang hime, 70 KIJ visCosily, 20 kg./min. low rate, and 7 hours,
B minules grndii 3 time. The conditton menironcd has provided the bBenelit, in term al ime saving, in

ming and gring g process.
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“FYMOR © ADSORPTION BREAKTHROUOK CURVE / CONSTANT PATTERN /
ACBTYLENE / ACTIVATED cARpop

GHAI"-’AN{}HIDA BUNKRAPUE . EFFECTS oF ADSORRBER GDNF[E‘;UM-

been dete mined fram hmakthmugh CurTves of o Packed column wiph 0.16 ¢im jn diameter apd
B0 e in | mgth. The isotherin agrees witl, both Langmuir angd Freudlich isotherms,

With the velocity of 15 em/s, the shape of ha cotcentration profils hay altered
2% an inerd s in the hed length from 2 em g 10 em, An inerease in the foed concentration
Cuse fnver & variation of the profile becanse of the change in Propertics of acetylensg-heling
mexture an | the shape of {sothery, While the Particle size does pot alter the shape of the
profile, Wik the velocity af 5 cm/s, the constang shape of the profile can be achieved withiy
the bed leny th of 4 om und the offect of {he freg cencentralion on the alteration of the profila,
however, L OIS Insignifican,

the mean ros lence time of an adsarbate in the bed of adsorbents,

—

O EHOEEDS
B )

= -] ] a my < =1
M, s . awﬁamu:m,._ﬂn@m : .:‘&Hfﬂﬂ_. S
! '
Y 3 1 1 3 E . 'L'___""—
AUNEE T ?.’..‘f.’i'_._.,__..,__._.._ BinleFea1mrdiny, ,,_._i.__‘;f&fﬂ._._k.ﬂ

v il o a = A
in1siiny, 2590 N e N GRTIET] AT T TR s



L L L - -
ﬁmﬂﬁuﬁﬁ'ﬂwnﬂumnmumﬁnm'lum AT P TR .

Za e CHEMICAL ERCETM EERIMG
REY WORD  HOT AR/ TEMPERATLRE DISTRIBLITION £y

EN/fCFD ! PHOE NICS
LML KURUSATHIAN -

STUDY OF HOT AR FLOW BEHAVIOR i1y OVENS Wit

AFFEREMT INTERMAL GEOMETRIES, THESIS ADVISOR - SOMPRASONG SRICHA],

A0, THESIS CO-ADVISOR . ANGRANA SUTTHIKUL 78 pp. 158N 4T4-637-999.7

Bk air flow PRENIMEna in an guen with differen

Lintamat geomelry, which was imitateg

frarm an in ustrial leng owan, was sfudied, Experimenis WETE Conducted Eny t_‘:l.a.‘isif',,-'ing ina thrpe
Qroups. Ttz first group had 3 Mar heat soume ingide the aven, while the sourga WAL removaed
10 oulsida for the second group. Inside e oven wae defined o have Separate  panition
with/withou ! hoxes a5 obstacles. The third Group was similar o the second BXCE hal minor
NBAL sourd s ware added intn the ovan  for epresenting  the gxothormg

FEOCHAN  of
polymerizal sn, The BxXpanmental resuls shimver]

hal lemperature distribution in the Dven with
Sxlemal ma ar heat SOUFCE was morg Gongislent, white partilion and obstacle hae inwy effecl in
e oven wils internal mingr heal souree, MAFE minor hedt sgurce resulted in pone imparaiur
Giatibulion. | Mso foun that higher flow ratg g hat &ir ima the ovan hedped in COnsislengy
termparature, fistritution

Mo over, FHOENICS 2.1 Was used o simulate fhe hot air flogw phencmena in the Case
of the gven aving internal minor heat sources, Temperature distribusion ablzined fram the
simulation oy thtatively agreed with those of the expenmental resulls. Besidas, the similalion

rasuits shawe | that hot air flowed directly to the bottom of the oven and rem

oved some heat with
it causing the | wear temperaturg at the botiom of the oven,

- o ———



ﬁuﬁd’mﬁuunﬁnﬁﬁnmﬁm{mﬂuﬂ SOV eI e i

= F C 3 ' " : .
uF tnsvngar mnnnm‘hrmm-::umrm1ﬂ-nqn'rﬁ*uamﬂa‘l‘umummuﬂm?ﬂwumuﬁ'mnn

GIMULATION OF GASSOLID PARTICLE FLOW IN ACUCELERATION ZONE OF 4
PNEUMATIC CONVEYOR) o, #lfnn : ws. mundseiad #55,

oL T wwyy aa-
BRI, 131w, TSR 9148380600

:1uE-u‘uﬁ:m.mmmnm:?aﬁ'wwmﬂﬂngmmfnﬁ'lmnrmandrr -

PRI AT ey segnd i lunvsRaniminnmm
A '

nvoavue i ey lungs

s Tuszasidg
ﬁﬁ'ﬂlﬂﬁﬂ:i‘l'l.l'lilEld-Ell-jn'lr‘.IHQH!JH!T-I'I-FﬂI:I.I.I‘]gﬂ.‘HH-:I
wunidassdnden Tanld maila cim (Comgaations! Flsid Dynangic) Tufifimes
Mizuon 2 3 4 Assdinouineg PHOENTCS Va2 éfquzﬁmwﬁmmﬁa:ﬁmmnﬁmum-hnmm*i'hrn

“wod Twara sila" Tad vy Tnafhydiog n’iuumumnﬁimﬁum:rﬂmﬂummrrunm']umi-i'mumn'l:m

VBRI !'maﬂu?nmrrnﬂﬂﬂ'lﬁ:uuimmm:'hmi]ufhﬂ (Turbatence model) wiven T sandsd p.g

model (Hade -Nakaynma [1968)), Chen-Weaad N16] uas Mostafa-Moogia [1088) UM RN IS |3
[104) ﬂnﬂ-mmﬂmu:r’m'l-ﬁhﬂm'lﬂﬁnhm?'.h'lumnunuﬁuvmﬂwun:
BN YE s Twail iy bl ntensity) V0N 0. Franiady 0

P o i b o, - 5 " = - ¥ =
Fgudaniail Fadis 18900 Tnanadafurion s st i Toudoudusrianman THeyng

Tawinand wes Tsji e ow

Mrsady
Tosfi et al, [1984]

arow-Naknyarsa [1968]) Hal¥hants
ANEMIMTEN . wyd T jung Chen-Wood [1086] une Mentafa-Mungia [1988) nsdiudganasd e Ty
Tldnsud 1qmin'm-unquﬁaﬁ'r"lh’r’Tnmﬁmnu:rtwﬂ"m'rnm'i'u:ﬁ'mm'm‘lun-l

uanain U A W Standsrd k- model ¢ §)

aoymnveadan s lumunr
oyl s qun'lrrnqn'mumm"u#q'iﬁnnm-nﬁnnmii‘lnﬁﬁmﬁﬁﬂnnmanqnnqmﬁarmmrﬁmmmn

MT04RA lamoio s mrmdedouns WYMERIN  dnifanvesen$iady nisdszgngd 14

; " 5 4 . » E 1
vl sl il i $1an ns Tsalaunf vsvudmnadnnondaog iR lusznz AT

uvganadle euunzeynmdhgvoanmaiu wthinnrsfloudau mun By e

¥ [l
. . . r
fiudhin (Unifo h inlet configuration Iﬂmn_lmiﬁﬂurr':mnrrun1:n|=r-n1¢n1m-ﬁ‘1'lmmﬁnmmmnunzi]'uuum-m

i
- 1
v luAufun vavin (Mixtuze-nuitas ulet configuration) unzgiliam mzdlaumiusmsnen e-ny A T

¥ P 0 - J B . . r
Auflnunataa 4nmm:ﬂnummrﬁﬂ.uﬁuma:uunn-mmu (Mirturecore inlet configurtion) 1RDNY LD

L | # [ ]
BRtanD FmaInenisng i pliens ey
3 A 5 ‘;- i i
HEIOIBINIEL-| e lufufununntesnaviouasounnm i nyanyeay |

rziiiumani Twﬁ'mm:n'-i-mnﬂwnﬁwmmlmnum?n

Mixnure—are jnlor

[ L
canfizuration) '?‘rmﬁm_rﬁ'iun-wnarrrmﬁm'ml-ﬁ'u-ﬁ'mm:ﬁnﬁnwmnﬁwnmqmﬂm:r:n-l:ununiEr T

- - r -\: J ﬂl - 1 T
imean Twad qﬂmnmmﬂh?ﬁutﬂnﬂuuﬂnmum‘]‘mumunmunuﬁmnm Hanisdmansing ety

= - - ; A 4 2 : i
“Hitnedaring unuﬁumqmnumsmmﬁenmamm&ﬁuﬁﬂuumuwﬂmmuﬂa'umﬁnm

N MmieFatdn ..
= = 4| Tl 4 4 &
W ITYY LR AT dLRE '

et 1 T Pe—

imdingr 2540, A BT aR 19 19 P ey vala



Muﬂﬁumﬁﬂﬁﬁnﬁmfmﬂumwﬁimﬁuﬁumhﬁm

"E G731 MAOR CHEMICAL ENGINEERING
KEY " | NEUMATIC CONVEY¥ING COMPUTATIONAL FLUID DYNAMICS
| ITHI NIKORNPRAKORN : SIMULATION OF GAS-SOLID PARTICLE
| .OW IN ACCELERATION ZONE OF A PNEUMATIC CONVEYOR
1 IESIS ADVISOR : SOMPRASONG SRICHAL Ph.D. THESIS CO-ADVISOR:
IR. BOON YONGYUTHSUTHIKARN, B.ENG. 131 pp. ISEN 974-638.26 1.6

4 computational simulation study of gas-solid particle flow in acceleration
region of a ertical pipe has been carried ot to examine pipe wall deposition of powders
in & vertici  pneumatic conveyor being a part of detergent production process, CFD
(Computati n Fluid Dynamics) technique in 2-D cylindrical cpordinate is employed 1o
compute M 1 phase turbulent “Two-flyid™ (Eulerian) model by using the CFD software
"PHOENIC V.21, In the first part of this study, the model validation is performed by
simulating | te flow conditions of Tsuji et al [1984] using various two phase urbulent
models, Co iputed gas and particle axial velocity profiles together with g5 phase
turbitlent int nsity profiles at 70 » diameter of vatous turbulence models, namely, standard
k-& model (I arlow-Nakayama [1968]), model of Chen-Wood [1986] and model of Mostafi-
Mongia [19 8] arc compared with experimental data obtained by Tsuji et al. [1984)
Obvigusly, & andard k-8 model (Harlow-Nakayama [1968]} is found 1o be better than Chex.
Wood" modt [1986] and Mostafa-Mongia' model [1985] in predicting experimenta| datg of
Tsuji et al.[! 284]. The modification of particle velocity profile computation is treated by
including pa ‘icle shear stress term in particle momentum equation. Particle shear stress
term tnclusiv 1y incorporated with standard k-g turbulence model computations yield better
numerical re; ilts over those computed by particle shear stress term exclusive model. In the
second part ¢ this study, the validated mode] is applied to simulate airift conveyor flow in
acceleration | one, Airlift conveyor flow in three different inlet configurations, namely,
uniform inlet sonfiguration which air-powder mixtire uniformly enters in entire pipe inlct
area, mixture innulus inlet configuration which air-powder mixture enters in annulus areq
of pipe and & ' only enters in core ares of the pipe, mixture-core inlet configuration which
dir-powder m chure enters in core area of the pipe and air only enters in apnulus area of the
pipe are simu yted in order to siudy and evaluate powder concentration in near-wall region
and pawder-y all collision rate, Simulation of the mixture-core inlet configuration cage
yields the mo|  favorable results in view of reduction of powder concentration in near-wall
region and p wder-wall collision rate. This configuration is further studied by varying
mixturc-core | ilet area, The simulation results show that powder concentration in nedr-wall
région and por der-wall collision rte decrease as mixture-core inlet arca decreases,
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wa CFITSFE]  aamor CHEMICAL ENGINEERING

TR S WULATION £ COMPUTATIONAL FLUID DYMAMICS / AIR FLOW / FLAT PLATES
5 NTIWATTANANUSORN : SIMULATION OF AIR FLOW PAST THE PARALLEL
IN JLINED FLAT PLATES IN A SQUARE DUCT
TH ESIS ADVISOR : SOMPRASONG SRICHAI Bh.0.
T} 2518 CO-ADVISOR : ASI BUNYAJTRADULYA. £h D
20 | pp. 1SBN 974-636-5354,

Tl 2 phenomena of air flow past the parallel inclined Aat plates in a square
duct is studi «d through the numerical solution by using computational fluid dynamics
{ CFD ) tecl nigue. A computer program called PHOENICS | is adopted to solve for
three-dimens onal steady turbulent flow under the finite volume method. The governing
equations a 2 incompressible ensemble-averaged Navier-Stokes equations. The
Reynolds sirl sses are modeled by the & - ¢ turbulence model with Boussinesq's ecidly
viscosily assl mption,

To| rerify the numercal accuracy and validity of the turbulence modal , thea
results are fi st compared with expenmental velocity data, Comparisons between
measured ai d caleulated resulls are in general satisfactory | although some
discrepancies are found. Finally . the effects of the number of flat plates | the
inclination of { at plates and high Reynolds number in the duct flow . to the distance for
fully developer flow , as well as tatal pressure drop |, are investigated.

The oredictions show that the develn pment length extends when the number
of flat plates di creases , however , such length is shortenad when the inclination of flat
plates become 5 smaller. In casze of Reynolds number within the range of study | the
numerical rest ts predict that the air flow at higher Reynolds number requires the
development  sngth to be longer than the lower Reynolds number condition.
Furthermore |, | |is found that the single blade damper causes total pressure drop to be

significantly hig 1er than the multi-blade damper.
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F o8 SMIMEME L ALAIEL  CHIEMICAL EMNGISEL NG
KEY Wil LDk GASEQUS MHLUTANTIGAS PURIFIC ATION ELECTROM ATTACHMENT/ COROMA DIACHARGE

FASARN EHONGPHASARMNE AL M - REMOVAL OF TRIME THY LAMINE ACETALDEHYDE AMD
AMMONLA GASES USING ELECTRON ATTACHMENT REACTION, THESIS ADVISOR - FROF wWIWLT
VANTHAPANICHARCON, PhO. 150 PP 15BN ST4-519-4E4-3

Experimental investigation an the application of electron attachment to the removal of dilute
gaseous wllnants has besn carried gur uging & corona-discharas deposilion-rype reactor, The high selectivity of’
electron itachment to elecironeeative gis molecules is urilized 1o effectively remove the impurity gases al ppm
and evi | ppb concentration levels, The efficts af several [aclors, namely, discharge current, inlet iy
CORCER Lion, space velocity and coexisting O, or HyD vapor on the individual remaoval effliciency of three
kinds ol raseous pollulants, haunely, wimethylamine ((CH, M), aceraldahyde {(CH,CHD) and ammonia {MH,)
have be o investigated, The experimental results reveal thar penerally the higher the discharge currenr, (he
higher 1l 1 remeval efficiency, whereas the space velocily and inler pas concentration vield the apposite effects,
It hias B en found that the presence of O, eahances e removal efficiency of each impurity gas, The
enhancel ent is experimentally shown 1o be atributable to Ihe veone reaction in the remaval of (CH, )M from

Qy=Ny m ied gos. Water vaper also enhances the removal efliciency of (CH,),M and CH,CHO.

Furthermore, the high sglectivity of electron attachment to ¢leciranegntive pas molecules is ulilized
to the sii ultaneous removal of dilute {CH L N-CHCHO, NH,-CH,CHO, SOP(CH, LN, S0O,-CH,CHO, NO.-
CHCHO ind CO-CH,CHO from air in the single reacior in order to find out the effect of discharge current an
their remy val efficiency. Since wndesirable reaction by-products are produced on the removal of SOy=(CH, N
from air,  [two-reactor system has been propased and shown 1o remove the binary pair with neghigible reactinn
byprodul . The experimental resulls show that generally the higher the discharge curreni, the higher the
removal ¢ ficiency. Compared 1o single impurity removal, it has been shown that the presence of 50, enhances
the remot | efficiency but retards thay of CHCHO v a single reactor, but some reaction by-products are
generated The problem can be avaided by using rwa idependently eperated reactars in series, In the case af
coexisting of NO., it is noted that the lower the jnlet MOh concentration, the lower the dischargs current that still

yields ber ficial effect. Al higher discharge currents, the retarding effect of CO, on CH,CHO removal is

obviously ignificant.
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50 - MAINR CHEMICAL EM{GINEER NG -
CLECTRCH ATTACHMENT 1 AF TEE BURMER ¢ TREATMENT SYSTEM FCOST EVALUATION

MOPPADOL ANUJAREEARPA, ¢ ENGINEERING DESIGN AND COST
VALUATION OF THE TREATMENT SYSTEM FOR GAS EMISSION FROM A
CREMATORY. THESIS ADVISOR: PROF. WiwuT TANTHAPANICHAKOON, Ph.O.

THESIS CO-ADVISOR MISS PORNCHAN KATECHULASRIROY, 206 PP, 1SBM
174-331-6B08-5

:ngineering design and cost evaluation of lreatment system for gas ermission fram a

& 1o be dosigned 2 kinds of different §as reatment system and evaluated total cost
tem and compared fotal cost batween each other by using Net present value as the
ol selection system as the criteria, The former treatment system is called Electron

systam and the latter system is calied Aftar Burning Systerm,

he concentration of maladorous gasses and gos pollutants are based on Japanese
data. The capacity of gas 1o be treated Is caleulated fram the air consumption of all
3 inside & crematory furnace which relating to the varlation of rate of cormbustion,
against the operaling time. The r:anfrgurqlim of the former system consisls of
ol gas cooler, Waler circulation system, Eleciron attachmant reactor and Blower,
stam eonsists of Cyclone, LPG fusl gas Thermal Oxidizer and Blower,

515 of cost ovalation are 20 years project lifetime, &% the average project
o8l of capital, 40 E-ahl.-‘l:lﬂlfar currency exchange rate and 10% facitity tax rate.
annual cash flow and NPV of the formor system is 4,006,344 | 201,918 and —
I, cespactively and 4,725,850 , 98,371 and -3.760,039 Bahi for tha other systom.
former -system has higher NPV sa it has the possibility to be selected as the
ireatment system, Howewer this system should be studied in more detail je

fystemn, improving destruction efficiency. Sa it will have cost redustion and become

system to be applied.
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KEY : C ANAEROZIC REACTOR/ BIOGAS

SIHEEF DRM KHOTCHAPUNSOONTORY - DEVE! OPMENT CF A ZIMULATION MODEL FOR

REACTOR FOR FRODUCING BIDGAS FROM WASTE WATER
OF PaiM Ol EXTRACTION PLANMTS. TH L35 ADWZOR -

THE A' AEROBIC BIOCHEMICAL-

AZEIST. PROF, G THAMWATC HAL

CHARL PAMICHKUL, Ph.D. THESIS CO-ADMISOR - DR SOMMAT ISROJ. PR.D. 120 pp.

133N $14-331-607.6,

The i hamatical model was devaloped far simulslion of 3 sigde anacrobis biachemical TR o

oparatad al sted 'y slate wilh agilalion | which prowded uniform mixing. The developed medel was separalen

WG et pans , | imely | slatt-up a culluring step 2nd steadily operaled slop. Production of Volatile fatly i

and melhang i ach 2lep was mken inlo ancound for pregizling he reacto behawviar, ISIM Simulation EFogiinm
wai emptoyed 3 10ols lo find out e solution af the maltematical modsl aqualipns dovelapod,

Colcuwahon resull | veere compared welk the actugl gal

Then the
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KEYWORD: | oACKED BED REACTOR/DYNAMIC MODEL,/ SULFURDIOXIDE
ANURAK  WANSANAOD : STUDY ON DYNAMIC MODEL OF 2 _
PACKED-EED REACTOR FOR CONVERTING SULFUR DIOXIDE To
SULFUR TRIOXIDE THESIS ADVISOR : ASSIST. PROF.
THRWATCHAI CHARINPANICHKUL,Ph. D. 6lpp.
[SBN 974-332-055-5

In this work, development of a model of a reaction
for conierting sulfur dioxide to sulfur trioxide in = packed
bed reaitor was carried out and the model was verified using
actual ¢ ata taken from a sulfurie acid producing plant. One-
dimensi¢ 1 hetercgeneous mass balance and. pseudo-homogenous
heat ba.ance with kinetic rate of reaction proposed by
Kadlec{1372) as well as equilibrium constant presenced by
Fogler(1l)86) was taken intc consideration and was solved
using f nite difference technique. The computer software
based ot the model studied then was developed and wverified
its perfrmance before taken to simulate the actual process.

iased on simulation results, it was found that the

bed temj erature predicted by the wmodel was 4°C lower than
those ol actual measuring results, meanwhile the predicred
conecentr tion of SO, was 0.22 % higher than measurment .

'imulatien was carried out in the three difference
conditic s, namely varying feed temperature, feed
concentr tion and feed flow rate. Tt was found that in the

range of feed temperature between 400°C and 450°C, the rate

of react on became maximum at the feed rate of 450°C, in the
range of feed concentration between 9.5%50, and 11.5%50,,the
rate of | eaction became maximum at the feed rate of 11.5%80,
and in tle range of feed flow rate between 4500 Nm’/hr and
6500 Mm'fir, the rate of reaction became maximum at the feed
flow rat{ was 4500 Mm'/hr.
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esithts showed that mmoval of wrseric and HRETCUry compounds depenidended on
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R moval of mercury compounds from liguid hydeocarbon by hvdrodemeraliaion wus
mwestigated 10 this sudy.  CoMo/sal0, and MiMosALD, were used as hydrodemetallation
catalysts, The xperiments were conducted in a fixed bed conlinuous=[low reacror. The pressue
Was maintaingl at 400 psig and the remperaes were vared at 150, 200 and 250°%C, Mercuric
cldoride aod d henylmercury  were wsed as model compounds 1 represent inorganic wnd Qrganic
aercury comps unds in petroleum, espectively, Fach mercury compound was sdded in wleepe
which was use| as a liquid carrier, The mass Now mee of hydrogen per lquid hydrocarbon was

TIBT.2and DY was S5k

The (results showed that merciey compounds could deposit on the reoctor waldl and
wiier pans of 3iacior systerm which were made of sisinlesy steol, The deposition Jepended on
W 0L mercun - compound amd eperuting wmperiture. 1L owas also foend that mercune ehloride
depisiion was | high even al room Werperaiin: (approxtmarely 35 °C). Hydrodemetallation
waction eould b efficienty used 1w remove beth mercury compounds [ram liquid hydrocarkon
fee.  The mltion ship between removal cificiency and types of catalysts or BpRErMing

wempertues coll'd not be clesdly concluled because of the loss af EETCUry compounds tw the
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Effi 15 of the uitmsonic wave on microfilration of yeast suEpension was exzmined using a tubular ceramic
moduls aperad | in cross-flow mdode, Applied pressures {ansmembrane pressers) were varicd hapwesn 11.27-46.06
kP, Feed flow: elocitics were studied in the range heoween 0.02-0.48 m/fs, Feed concentrtions wers varied as 0,005,
.010 and 0,020 yem’, Acoustic intensities were studied between 0.91-3.53 Wrem' ot the feequency of 23.8 ki1z, From
the experimentd| it 15 found that permente fhux of nuu:r-u}l":llratmn cougling with ultrsonic Iradiation was dependgnt
with the feed | oW velocily, the transmembrane pressure and the feed conesntration, Coke ressoval induced iy
ultradonis clean | g increased with increasing randmembrane pre.':;sun: in the préor stage, and ten decreased wilh the
increase in appl d pressure in the later siage dus to the sreng compaction of cake layer. Desidea, i s shown that
uliratgund has 2 seled the memnase of peemedie Nux 21 the bower Teed ow valocity, Inorease in spund intensity nnd
sound {requency inve rise 1o e increase in ulirasonic cleaning performance. However, for long period of sonicition
with high irteas v, effect on the charactenistics of the membrane was demonstrated. Obssrvation af yeast cells aflar
being imadiated ¢ the highest scoustic power (40 W) a2 the contrelled temperiture of 30 *C found no change in

macphatagy, par e size distrbution and euliivation eapability. The economic analysis of the applicatian of uladcan:d
it the conventl hal cross-flow microfiliration was also diseussed, Tn the case that ultmsonie wave was introduced to
micrafiliration, 1 | decrease in cake buildup over the membrane and the increase in permicate fux in the ratio of' 1.5 1o

3.0 were expresse |compared (o those abtained from microfilization without ulirseound,
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Fresently, the controlling chemical process has & tend to use “Model-hased controf”
approach. | {owewver, mostly mathematics models af the chemical process are non-linear which consist
ol the con slicated mathematics cquations ind somelimes wmable 1o be written, . Setting up many
hypothesis nay result in the impreciseness of model and even time-consuming. Fuzzy relationa] madel
i5 an altem tve that is used in building up the model. Fuzzy relational models are identified by the yse
of an input Jutput process data and the selection of an appropriate fuzzy mode] structure.

The process of a continwcus sirred tank reactors (CSTR) is one of the process in a
chemical | Justry whose characteristic is usually non-linear so that the more effective development
control 15 1) cessary. [n the research, the fuzzy relational model is selectnd as the intermal model for an
nternal ma el controller (IMC). MATLAR program is used 1o simulaie the process and the controller
in order to yvestigate the eontrol performance. The controller tests are performed in 2 eategories i.c.
step ehangi in setpoint and step change in disturbance. The simulation resulis are clearly shown that
the fuzzy ¢ aroller con be used 1o control the process with a higher performance than the conventional
control. In iddition, the model-based coatroller can be used without using mathematics mode] both in

the level o nirol of non-lincar Mow 1ank and the temperature ¢ontrol of CSTR which ix the more
diffieult pre| less,

Tao be concluded, the application of the fuzzy model in the conteol is lTound profoundly

impressive . 0 use i the non-linear process particularly whose mathematics model is unable to be
defined.
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#iF 417055630 1 : MAJOR CHEMICAL ENGINEERING
KEY WORD: iXTRACTION / ASIATICOSIDE / ULTRASOUND

SOMC IT WONGGUMCHAI - EFFECTS OF ULTRASOUND ON THE
EXTRACTIO ! OF PRINCIPAL SUBSTANCES FROM Cenrella asigtica {Lirn.)
Lirbav. THE IS ADVISOR: ASSISTPROF. HATHAICHANOK WVANISRL PhD,

THESIS COy DVISOR: ASSOCPROF. CHATYQ CHAICHANTIPYUTH, 180 EP.
VSO 974-03, 2639, -

The oy raction of asiaticoside of which shows many healing effects from Cenvells
siadaife (Linn | Urban by the conventional method was found the low efficiency in terms
i the amount of asiaticoside and the extraction time; and the hazardous solvent used,
Thius, the use . Fulizasound to enhance the extraction process, series of experiments were
Suimied out at aricus conditions, ie. the iradiation tima between 0.5-90 minutes, the
ihiee different unds and concentration of solvent (ethanol. Methanol and acetone with
the ceneentral n between 20-100%), the particle size between 0.15-0.85 mm, the ratio of
colid 0 solvel | between 1-15 @/100ml and the intensity of ultrasound between 9-100
Wiem®, Two £ pes of the ulirasonic sources have been used, i.e. an ultrasonic probe (20
sHz) and an ¢ tasonic bath (47 kHz). The amounts of asiaticoside obtained from the
cises with ulit zound have been compared to the cases without ultrasound to investigate
ihe most suital ¢ operating conditions,

From tl & experimental results, it is shown that in ease of the ultmsonic probe,
within the st extraction time i.e. 1 minute) the use if ltrasound ean enhanece the vigld
of the extracts n up to 3 times compared with the case without wltrasound, When the
siame amount | fasiaticoside extracted is compared (i.e. 1.2 g asiaticoside/ 100 g dried
particle solids) the extraction time used is onl ¥y one minute in the case with ultrasound
compared 10 90 minutes vsed in the case without ultrasound, Similarly, for the case of the
ulsasonic bath it s found that the amount of asiaticoside extracted be increased by 1,5
iimies in the ea) b of ultrasonic radiation compared to the case without radiation under the
ame extractiol time (i.e. 10 minutes), When the same amount of asiaticoside extracted ix
wompared (ie. | g asisticoside/ 100 g dried perticlo solids), the extraction time is reduced
10 Yofthe i used in the case without an ultmsonic radiation,

The res lis concerning with the factors affecting the extraction process obtained
flom the use ¢ " the ultrasonic probe have the similar trends. The suitable operating
conditions sre| sund as the following: the 40% ethanol solvent (V/V), a particle size of
S I340.435 ma 2 ratio of solid to solvent of 1 g/100 mi, an ultrasonic intensity of 35
Wiem® within || min of the extraction time. The effect of ultrasonic on the chemical
composition o asiaticoside is unfound under the experiment conditions. Under an
appropriated o erating condition, the use of ultrasound in the extraction iz found
economically 8 ractive. - - - -




SeTnaamsi: IYDRODYNAME CHARACTERISTICS OF BUBBLES T GAS-LIOUID FLUIDED
B

ﬁ'ﬁl’ﬂ:l’mfl:p

BrrsEITAN Y W Assoc, Prof, Towatelesi Charigemiskil

wrevsimlInendy ndinidan: Pof Dr Wiv Temthepamickekoon and Assist, Prof, D, Tthaickeask Vaisss
UNHARE

Three-| nase Fluidized Bed has been widely used in many chemical process
industries, suc as petrochemical, oil distillation and biechemical industries. So far, there
have been ma y investigators teying to unveil the phenomena which take place inside
such equipmes | by using various techniques of measurement, One of the most popular
technique is v walization. However, visualization technique could not be employed in
apaque system o non-tansparent column; therefore, it needs 1o com pensaic this problem
with the use of wher methods such as dual electrocondustivity, dual electroresistivity and
optical probe, | levertheless, these methods are destructive approach which gives risc to
obstruction to 1e fluid flow in the system. To avoid the above mentioned problem, we
make use of u) rasonic technique which could tansmit signal through the column and
provide the infi imation of solid suspension inside.

A two-¢ mensional column with width of 30 ¢m, thickness of 1.5 cm, and height
of 113 em has | sen employed to investigate the hydrodynamics of Three-Phase Fluidized
Bed (TPFB). 1 lacroscopic flow structures are studiod through the Now visualization
using Digital V leo Camera under various operating conditions, Bubble size distributions
are measured U ing image processing program with assistance of Microsoft Excel. With
the information of the bubble papulation balance, solid holdup and gas holdup could be
calculated from axperimental images,

From th ' experiments, it is found that both superficial liquid and gas velogities
affect the motic 1 behavior of gas bubbles and solid particles in the system. The effect of
liquid flow rate s more significant than that of gas flow rate. From the image processing
analysis, the bu ble size becomes smaller when the superficial velocity of either liquid or
pos phase is | nereased. Within yeast suspension system, an increase in yeast
concentration g ves risc to the smaller average bubble size. When supplying ultrasonic
measurement  :hnique, the relationship between the solid holdup and the ultrasonic
amplitude ratio is found to be exponential function, An increase in superficial gas

velocity results n a decrease in the amplitude ratio which represents the higher solid
holdup.
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Th | present work is aimed 1o shudy the faasibilty to oblaan slow release 8-24-24 chamical
lelilizor ool ling with soy profein isclale as an sssenbal r'.:r.;.' matarial The coalng matersl is mainly
composed | o Soy Prolein lsvlale (SPI). castiled waler, plasticizer, formakiehyde as cross-linking
agenl and color wiihe an oplimum composition ol 7%, &2.5%, 7%, 3% and 0.5% by waighy,
respectively. I8 s found thal the charsaterishs of ecaling film such a8 thickness of film and sirustire
of tha coatl 3 film are imponant factors alfecling the refease abddy, The incrase in thicknass of Tin
and tha dey seneas of structure wilh small pares, resulling in extended penod of roleasing e, The
main facier | o Increase a thickress of film is by coaling fedzer for sevors! imas. The lactors to more
dense e | uclwe of coating film wilh small poms are waing high concentralion of soy prolein
welile. wale ) the mineral oil, B non-scluble matens), as plasficizar and incrosaing cross- linking of
Fedlein bon - s by activaled coating film with fermakdahydo aaiudion that can change the slruciure of

coating film ' rora amorphous lo aryaial,

Fre: v this wark can conchude thal tha activaled coaled ferizer have @ lang penad of lima
for riloasiey | Niragen (N) comparad with the non-sclivatad coated ferilizar and uncosled fenivzer,
Phe paricd | roluasing time of these lurilizer are O days, 8 days snd 3 days, respoctivaly,
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ABSTRACT

Electron attachment reaction oceors whew low-enerpy clectrons generated in
i corol) -disellarpe peactor are captured by electronegative Impurifies, producing  nepstive
ions. T e fons migrate in the eleciric ficld 1o the anode {(reacior wall} and are removed
ar the | wall Basic stidy on the application of eleceron attachment 1o the freatment of
£aseous . poilutants including those present in crematory emission gases wens camied ouwt
experin mtally.  Severa] important  effects, mamely,  discharge current,  inler  pas
concenl tion, space velocity and coexisting Oy or IO vipor on the emoval elficigney
have e n investipated, The experimental results reveal thar generally the hisher (he
dischary  current, the higher the removal elficicncy, whereas he space  velocity and
inlst pa concentration yield the opposite results. It is found that the presence of 0y
ar HyQh vapor may efther enbance or retard the removal elficiency,

In addition, as & guideline for scaling up, the effects of the reactor
sruciers  nimely, the cathocds dimneter, the anode (reactor} shupe and the mumber af
cathodes (on the  rernoval clficicncy  with respect 10 (hree dilute  paseous pollutants,
methyl § dide, ehlorofTuorocirbon and scetiddehyde, were invesigated expenmentally, The
results & veal that the thicker the cathode digmeter texied, the higher the removal
efficienc) In contrast, the smaller the reactor digmeter dmming thice equivelume reactors,
e ligly © ahe removal efficiency. Ag for t.. namber of cathodes A single renctor

vissel, o+ single-cathode resctor exhibits higher removal efficlency than the S-cathode
one,

UNAnLo

1Jﬁﬁ?uniuﬁ:ﬁnnwmﬁni‘m:‘.‘uaﬁaﬁnnmuuﬁ'mu-r'iiﬁnﬁn‘lum‘a'n:rﬂn-.-tﬂuwﬂriau
TnTavgn aeigavoai hivignivitnmdnTnsuniaiu 1y WukabiiiaTooowdyzqondy lonou
rzqawii| ﬁ-ﬂruﬂruzmﬁuuﬁ"hmu1:411411111]5-:-?'13:1% tiswaanion ) unzgnidason
Aoy ﬁin'l;ﬁ‘mrr1*.rﬁnu1lifu¢ﬁm?'mﬁun1=1J3=qnﬁ"l=§'m-n-ﬁuﬁlEnmm:ﬁunnﬁiﬁ'ﬂﬁﬁwni‘u
Taanad ::nmwuqﬂwﬁ:ﬁmmn'ﬁm11luﬁum-|‘iﬁun1='n-annq éqmﬁiuﬂ'ﬂ:uunquﬁmnm:nu
fdigna e T nisumlasnoen  sanaduduvosiiey e gasms Tuavnafny  une
Umnamen haundslnds fitredszAnZnmmstida Hanvinanoamgaaliifudn  Taofahluds

i - - = ol -
WINNIZUM doyoentiaga HszinEmmmadinfastagaiy Tuvezfigasineg lnavoafhsunzamy

Lo e T8 v, 2530, 28 ()



283

o — i & = = ' n =
| v ndu TianTaiud il UiuweendiaunTo lobeas s Toaadsedninm
ke W
borsfiiw A

BN uq'lﬁ’ﬂlm:lnﬂnmmnnmunuu:mq'lummmm-umﬁumlmmﬂgmm Hi

i :.m:u*uﬂﬂﬂJmﬁwmmmﬂﬂqmm Tourt wWusuguinmavo s Tnn sihiransTus annalgns
| azd e ns Ing ﬁu-ﬁﬂﬂhﬁﬂimwmsﬁwﬂmwwmhuwu-i'fum 3 wlmAe  eoaiod Tod
{ 'Hy CHOp wmEalelelnd (CH,D Lln"ﬂﬂﬂt‘iﬂiﬁﬂh.liﬂ'lﬂlﬂi!{DICljrj]- uarn:rmmumﬁm‘hfmu
:Twum:ﬁ'unuu;uunmwn«m*'[ﬁ-ﬁnhnnrrmlm'[nw ]JT"‘T['M:':'IHH'I:ﬁﬂH-HI“'i'iJ”LIﬂ“‘MJu AT
S dlenlfdoussnhaeionlfnad 3 wdedrmani wdfnadudugudnnisves
L madgnmumm 1_h.,z:mn‘mm::ﬁﬁﬁﬂmarq‘wu Bl lﬂﬂ-lﬂ]’ﬂlll.ﬂﬂﬂﬂ|_'|1,|r_|-:|11‘_|,|'.|1.|'i"|*"[11|.i]

‘um:uaﬂqnsmmmmmnu wudunoalGasediing Tnmide a1y siniammisidaganiuning
1 jnaud§iil 5 nzTne

INTRODUCTION

i remalory emission pas

Like most  counties Thailand  has besn facing  various environmenial
Foblems duc 10 the growth of human activities, For example, o sizable number of cily
¥ hicles end industeial  plants  releasing  an vnaccepiable  level of varions  pasecus
Follutants a5 well as particulate matter significantly contibute 1o plolal impaces such ax
I preenbouse effect, acid main, wiban smog, and depletion of ozonc layer in 1he
$ mosphere, I has been found that although the concentration levels of the Rasean s
it Hutanis ave very fow in the ppm or ppb orders, they not only lesd to environmental

d terioration hue also cavse public nuisances and, in many cazes, may be deteimental to
[ Bblic healil,

Recently. a latent source of public nuisance has become promincat I is
d: cremalorta of |1|.-.ar|_'|:' LMD temples in Thaland, parucolarly the approximately 300
Woaples o the Bangkok Meuopolitan Arca, Desides particulates, malodorous  gascous
© mponciis  are  emitled  during  ercmastion,  causing  frequent complaints  from  local
© mmuntties. This is because emission from the fumace of the crematoriem s dircelly
o eused from the stack w the atmosphere without uny treatment. 1L is reported st
foarly all of the approximatcly 20,000 temples in Thailand lack dppropriate  cmission
G atrad systems, including most of the neady 300 temples in Hangkok having frequent

G malory activities. A fow rich lemples have installed cremating  furnaces with the

T\ dal. Res, Couneil Thailnnd, 1995, 28 ¢2)



