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2 o:  AUPHAE ol4sid BA A4 gAAE AL 2Ny weHoz A W o
8 d7sidach A €8x =l o 80mg/Lal AY A& fold AWYAAIQ sodium oleateE
olgste] BAAA AARD ¥ A et 0mgL, $UYE FH)E 5-10um, 37 F42 200
mLL/min.o] 4#H5{ch. Sodium oleate’s Cal* o] &3} 2:& Tt oFol Lol s Walg g 4 e Cat*
ole8 FE7} 100mgL olsld A4olt 8ol Yteh Fol& A—VEAA cetylrimethylammonium
bromide (CTAB)& ©|-4-3151& 9= sodium oleate .t} | A-&o] $2] dston, AFx vl wel 43
o AEGA AZAYAH RAAZ AAES)E PAMID®S U4 Algol 1mgl 78 % CTABE | mg/L 7}
siviets AfA g8iABol e A dRon RAAZE o 30x ool 95% o4 AHAHAU 2 sodium
oleatet: &3}Ho)x] X3ty

Abstract: The technique that could collect efficiently the hanji fibrous sludge from wastewater using
surfactants was developed. When fibrous sludge of which concentration was about 80 mg/L, was floated and
collected, the optimum concentration of sodium oleate, the pore size of glass filter and the air flow rate were
10 mg/L, 5-10 um and 200 mL/min., respectively. The behavior of sodium oleate might be interfered by
polyvalent cations such as Ca**. But when the concentration of Ca’t was less than 100 mg/L, the
interference effect did not appear. And when a typical cationic surfactant, cetyltrimethylammonium bromide
(CTAB), was used, the collecting yield was less than that of sodium oleate, and the amount of foam was
higher than sodium oleate. When 1 mg/L of CTAB was added to the hanji sludge sample contained | mg/L
of PAMID®, a dispersant, fibrous sludge was effectively coagulated, the flotation time was very short and
the collecting yield was above 95%. But in this case, sodium oleate was inefficient.
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2.1.1. Al % Alek

<32 AY ANag 7] A3t FA Sy 9y
7§ 982 A48T, o] AYe)A NaOH, HCl, Ca
(OClp2 ¥ Al (SO4)s3} ZH& Ak EP.F o9 A
& A3l AgAgAl=E AekE sodium oleate
(S0), cetyltrimethylammonium bromide (CTAB) ¥-&
AF4-3}g e}, Sodium oleate$} CTAB £-98-2 3,000
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2.2. AHUY
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o} o] LA bR AR 30g& Fobr Hle]FAe] ¥

3 2F4 2LE 7ksha, #¥A) Ca(OCl) 60g2 %
< ¥ 351t WRIske 2o 29 Al E A
W ol& 7|8 ol43ld A et AA| 4
Bl €9 A7) (Ao} 05-10em)st A &
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Fig. 18] ¥AP7|19<l €8] sx7} o 80mg/L<l
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3.1. ®0|& AHlHEAH sodium oleate

3.1.1. Sodium oleate 2kl WE X|IHE
Sodium oleatel FAAIZ] A& EHZoA A
A EAsHA she 98 el of HAAIME so-
dium oleate= A3 S AE & HHA M2 B
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Fig. 1. Apparatus for collecting the fibrous sludge.
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Fig. 2. Effect of the concentration of sodium oleate at air
flow rate 200 mL/min. on the collecting process of fibrous
sludge.

27 e Qg 3, 4 EHPM AR &
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4 YAS THY 4 UG-
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mL/min.&] 37|40z AL ¥ 28§k 71
3] yobre] A#A £31A7F 8 B flof molA
gto] AAFS. o]d WHoz AR €AY A
88 13l Fig. 20| vJeR %It} Sodium oleate
= Z7ll gt A AEe] 718153, 10mg/L o)Al
A1 90% o]42] AlAEE& I

10 mg/L2] sodium oleate® AR-3ld &2|A| B A
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ok2 o} 0.5mg/L A xolgic}.

312 F7| 75 ¥ S7148S 0 e gE
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& 313, A/ €A E § W3] Row Y
A EAs shed % dge 93U &
48 10-500mL/min, ¥l ZA A AAE Fig.
3¢ “ehligict. 100 mL/min. ©)42] dHelA oF 90%
ol 9] &8A] AALE Hyon 53] 200 mL/min.
M 7Ht & mEE Mo FHT. 28 100
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Fig. 3. Effect of the flow rate of air on the flotation of fibrous
sludges in the presence 10 mg/L sodium oleate.

7ol o8 ZA FAeHR 3718 fdolE = A=
g et 37 2 AdeR € E
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mL/min. .2 3} vr&37)8 Al
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57 2 depgl 1) o] 8o Ex3lx Qo B3
2+ o]Are] 37} o] 2-5-2 sodium oleate & o] 4-3}ed
A43 &2AE AA3ez & 9 sodium oleate7}
o] 2o)7] wEol HA7A AHel| o AHPAIA
2Ae] JE¢ A= 3x] 23 & & A4 gt
Al €8)A] AY A&l sodium oleateF 10 mg/L ==
£ Yol:m, 9 o} ool Ca’tol29] &
WA 7FAM A5 €71R] A A T3 Fig
4ol PN Ca?t o] 22] =7} 100mg/Le] ¥
WA= Ao g¥e] gUAT 100 mg/L oA} of
A|A&o] F33) ZAslge) o]+ sodium oleate}
Ca’* o] &3}t Z¥sle] AWPAAS] HPE Az
3l2] R317] dEY Helot. 2t ¥ AA] A8
ol TS FAsY 2 A 3EA $AUAE
ARG djuh ALE= AT & Al2jsbd 37 o] 22 A
o] ollar, Ca** o} Mg?te} 7242 27 ofo] 9] 9
go] 100 mg/L o]3}lo]g]7] w-Fell 10 mg/L sodium
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Fig. 4. Effect of the concenration of Ca’~ on the flotation
of fibrous sludge at air flow rate 200 mL/min. in the presen-
ce of 10 mg/L sodium oleate.
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Fig. 5. Effect of the concentration of cetyltrimethylammo-
nium bromide at air flow rate 200 mL/min. in the collecting
process of fibrous sludge.

oleate & o] ¥AFAA A$
2 &A=

%ol glezlet

3.2, 0|2 A|HEAMH cetyltrimethylammonium
bromide

3.2.1.CTAB 20| 2 MRE =X MAg
Solg AWPIAE Ca* 53} 2L o} ol
3 714 <ol ey chinel Jgg WAL
ol& AWBAAEL ol2) FoleBel o Jake
2 WX shesleln dl4bEe) mebd HEAd ool
& AnYPAQ CTABS] 528 ABAIA7 S A%

Analytical Science & Technology



A GAGAE o] 48 WA 452 eiAe] AA I

2 EHAE AT LEE A5t Fig. 5ol Vel
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HAE AAHEe] F4 ¢godrh o] CTAB7} sodium
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3.2.2. PAMID®*Z X713 we] MHEe

AFARNE t=r Ao $AkAl2 PAMID®7}
ARSIt 1509 Ay A £8]A] Algell PAMID®
€ Img/Le] A WelFx of7)e] 10 mg/Le]
ADLEAE ol 43l AALEE ZAstd o
Fig. 6o vehiigie}. o] Fol|A| 53] CTABE o] 4%
7%, PAMID®®] %7} | mg/L, CTABS] %7} 1
mg/LY Wl = 30& ool 95% o]} A AHE
8-S Bgch PAMID®7} ¢)€ o CTABY} F2 1
#& B3l o|f= EBAHZ 2145+ PAMID®7} &
oA TEA EAolmz ko] AWBFAMQ
CTABote] yuztgoz <ls] FAMA2ZA 9 Hgo
FaFHA €228 & s e TA st A
2 & AN £8AE 2 g97] FFo|d. o]y
CTAB )4l sodium oleate & AM2-3}%-& o AA &
€2 #43%] 43t ed ol sodium oleate7} 2-9)
&o]7] wj o)t} 1 ¥te] o) gol2A HAwPAA|

Collecting yield (%)

Surfactants

Fig. 6. Coliecting yields of fibrous sludges for various sur-
factants. 1. triethanolamine (TEA). 2. Tween 20, 3. Triton
X-100, 4. nonylphenol (8mole) ethoxylates (NPE), 5. sodium
dodecyl sulfate (SDS). 6. linear alkylbenzene sulfonic acid
(LAS). 7. sodium oleate (SO), 8. cetyltrimethylammonium
bromide (CTAB)
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2 linear alkylbenzene sulfonic acid (LAS), sodium
dodecylsulfate (SDS), 1232 v]o]-2A] AWHYPAIA =
triethanolamine, Tween 20, Triton X-100, nonylphenol
(8 mole) ethoxylates (NPE) 5-& A}8-3}e] B Qfi=d)
oJEx EF ol mi vlo] A AWPAA ol
2 PAMID®*$} 43248 314 23ln AE= Ho)
AAM Ad =Rl AAEe] o 20% v|gtoz
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