B e e o

s ' v [ =
n'nn'r«ma')'ml!ﬂaamsmunﬂa"rw LUARENABUULTRAR DY

1nawuuunutu¢1ﬂnnu¢na1n11Rnugn1unanﬁa1u1mq11ﬁ1n11uﬁwﬁa1unﬂumnn

AU IV Biadbiiag] 3

iy Nﬂ‘i?ﬁ"ﬁaﬁ%’%ﬁﬁaa&l

{
ATANTDAYUNNRINENAE 1ﬂwaen1mun11naw§a

I . o iasans

bofn—3 I Nl ey e R SR st S S Sl



TURBIDITY REMOVAL BY AN UPFLOW PELLET-FLOC FORMATION PROCESS

.,I
y

* A thesis Subv.tted in Part1 Fulfillment of the Requirements

AUE e Wfﬁ%ﬂ'}sﬁ@rms

Department of Environm ental Engineerin

A AN ITNUUIINGTRY

Chulalongkorn University
1992

ISBN 974-581-129-7



Thesis Title Turbidity Removal by an Upflow Pellet-Floc

Formation Process . .

By ) Mr., Bundit Channarong
Department Environmental Engineering
Thesis Advisor Professor yshai Panswad, Ph.D.

: *® 1il'--_—',,4 | ‘-‘.-‘Hih‘ )
Accepted b ‘ schoo , Chulalongkorn University in
S : he Master’'s Degree/
&N KRR “l“ Dean of Graduate School
:
Thesis Comitt
S P e e 0000 .......................'aairm&n
* &
WGV RY N L iR
i ¢ B
VMBI gy kLS
q( ofessor Thongchai Panswad, Ph.D.)
£ v
.0....'.!.'0..'Ql.'.l"'l!""!!'.ll Member
(Associate Professor Theera Karot, Ph.D.)
ﬂmﬂ« iz
. |l.l!..".'l.l/l|1'|Q'?Ofﬁ%%:'l" Memmr
’.

(Associate Professor Paipan Phornprapha)



v L4 w v a a C oS A dv = " ' d'
ﬁnﬁmuﬂmmnﬂmamﬂmwuﬁmﬁluniaummmumummuﬂm

) s w ! Y x
vun gusd @ msnidamiamulasnsznun seadiaes nauwwyna oy
(TURBIDITY REMOVAL BY AN UPFLOW PELLET-FLOC FORMATION

] I'd
PROCESS) a.n/im1 : f.n5.5978 W55udIdA, 205 Wi, ISBN 974-581-129-7

o : D0 e . 4 - < dd o » X -
wianssuza e aam lduungaaladaaaiiinns nay fildns vt Inatugeds 30 ua
a " a4 A v ‘.‘é; - Y, ¥ Yo day '
Lo lﬁumluﬂ‘iﬂQUTW Vli'r]f‘hf:lnﬂ'l nul u&l'lnl“ﬂ‘} 5 Uas 3.8 umgn‘wmuwu u'lﬂUVlNﬂ'J'lN‘Z\lu
F

o YV W

' « o Fa <
duansiniy 5o wBuny gnuidafasng i‘lﬂTﬂﬂﬁﬁ‘Mﬂaa‘lsf‘itﬁuTmmnguauﬁ uas Inatua §Uszq

3
aufundanguaw

waz A1 dutua Indlue

uimmmsmuMwﬁwm)«muﬂuwmTwaaguuuﬂaa'lif‘in 1, 2, 3, 4 an./a.
j;/,;, 0. ¥ 03 Jm /a. ﬂwmnum'lumsmuﬂm'lummuum 5,
10, 15 FaUABUM QAN a'ﬁ'lumi?ir%u 1 sAaA L TaEnszuaum s i naushiga

"lﬂmmmnﬁ"mmﬂuanw"luﬁ uﬁmns'mﬂan;ﬁaenauwaaﬂmmﬂ ma'lunauﬂaaﬂuu lllﬂiluill

F

Hamn uazsawy Lﬁuna'lﬂ’mam smmm mmamj NNANHABALAZ LAANY SRRz nauTNA g}

nul uuum ot aum wm/mm 1 uyuifaﬂm V5% meu 813150 uavﬂﬂm H04 Namm'lﬁu Tusasu

"lnaﬂuwm 4N

o

L,

o

i
A s
[4

luﬂﬂuHBUﬁ'JULﬂuﬂﬂi.U'l HAANARDALIRIIIN Nﬂﬂu'l‘lﬂ“lll'ﬂﬂ\l l'NJJﬂ'J g BUR GO ’d’) UAATT

n13ssun Hﬂ"ﬂﬂﬂﬂﬂﬂﬂﬂ')ﬂﬂﬂlﬂﬂiﬂﬂ 15% 28 ﬂﬂi'lu']mﬂ’ﬁlm ﬁ'mm

MM I3 3ud windax auleroNan 4,/7;0 M) w/ma:m/

a -
v NI NG A muuawammsunﬂ" men

Unisdnw ... 2534 auete0sEiinm N




a : Vv e el 1A a & [2 ~ .,u M
ANNAuvUNAagaImevusMelunsoud e R s s g9

## C116582 : MAJOR ENVIRONMENTAL ENGINEERING

KEY WORD : TURBIDITY/TURBIDITY REMOVAL/PELLET FLOC
BUNDIT CHANNARONG : TURBIDITY REMOVAL BY AN UPFLOW
PELLET-FLOC FORMATION PROCESS. THESIS ADVISOR :
PROF. THONGCHAI PANSWAD, Ph.D. 205 pp. ISBN 974-581-129-7

An innovative fluidized pellet-floc bed clarifier with very high upflow
velocity of 30 and 40 cm./min. or very ﬁhort hydraulic detention time of 5 and 3.8
minutes, was developed. The raw synth'e(iif/water of 50 NTU turbidity was treated
using polyaluminum chloride coagulanj and aﬂ‘f;mc polymer flocculant.
e |
Chemical dosag/eg,eﬁ’ isted of PACI dosage of 1, 2, 3, 4 mg./l. and
polymer dosage of 0.1, 0.2470.3 mg./l.x including paddle agitating speed of 5, 10, 15

rpm. were determine | study. ;QIarification by pellet-floc formation process

was achieved by uneven | forces.given onto the surface of strong . -

rm, " shJEinl’é and compact the floc aggregates,

resulting in exudation from the floc aggregates and producing high-density

pellet flocs. Thus, good/qu vxty water ,ﬂ} less than 3 NTU could be produced in

this very high upflow rate ‘laJrfi_f;__i_c—_:r_. ‘, 2y

A '."".!\:'l —
Excess pellet flocs were contmﬁdﬁ‘sfy drawx}, off from the clarifier to a

sludge concentrator*—jthe—sludge—d;aweﬁﬁ—%—was—mpft constant at 15% of the
inflow rate. - 4
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