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Fig. 1. Schematic diagram of dissolved air flotation.
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TE R R B 1% BT SRR 2 1% 2 B AP BE/K o BN DO T 88 364 PAC - (HE HLE SR 7 A2 F] 50 ~
200 ~ 400 600 mg/L ; i T 24 CPM » [ 4R 43 RIEE] 6.67 ~ 26.6 ~ 53.2 % 100 mg/L ; FE%I%
& FeCly - EH AR T HIZES] 10 ~ 50 ~ 100 ~ 250 K2 500 mg/L » PUE 3 g THEIOEFRE gy - bk
SRR (Bh) BEflZ pH #2FHRIE B Ry 6 — 9 AR SIS FEK pH #iE f 6.82 — 7.36 ¢
1L 53477575
7K1 pH ~EC ~SS ~COD 73 | IR IREFEAE N T T77E73 T - NIEA W424.52A ~NIEA W203.51 ~NIEA W210.58A
NIEA W515.54A -

V. &Et ot

SBRFT SRR SAS EHEHRAG (SAS, 2004) HEFTHET 017 - (&R 1AL (General linear model
procedure, GLM) #7788 755741 » FLUR/INVFJ5FH9{ETE (Least square means, LSMEANS) 5 5P EL EL#HE
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SR 2 K T E KRB AE 2 ROF SRR YA (5 SS AFRFRELE o Amon er al. (2007) 5t FLABE(E P AdER
FHAER FONE REIGREZPE ALY 50% - i EAEF/KZ 0T B nT o ioro e K S E R £ Bk - DnER
PR R R ROK Z RRBCR B e HUR R R 2 (K - BORE BRI B R B R B /K th 2 SS R FREeR
T Fs 212 2 16.1% B2 13.8 + 11.2% © PERTRE Ry B /KEEIRRR R AT SRIE BEFS B - — R 0 Z e R 4K
Hitk > TR AR RO EE0A T /K (Leschine, 1995) © Del Nery et al. (2007) $2HENIEEEFRE IR
A IR (Bh) B8R > H—MR(EEPRSEA B BN EYEE 2% - LUBU SRR 5 RER (KO
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Table 1. Effect of applying dissolved air floatation system on the treating different stage of wastewater from dairy cattle

farms
COD SS
mg/L % mg/L %
Influent Effluent Removal Influent Effluent Removal
ASL' 11,402 3,477 8,925%3,299 23.31+8.58 6,920 3,812 1,789 £ 970 47.9+4.80
AAD? 2,586+ 249 1,986+ 233 20.2*5.19 790+ 248 593 + 101 21.2t16.1
AOT? 741t 193 630t 115 13.5£8.61 337+ 152 290 £ 137 13.8%11.2

'ASL: After solid-liquid separator; >AAD: After anaerobic digestion; AOT: After aerobic treatment.

L. (BELREEE A IR Z R A rh B 4 BE /K & I B iR B /K pR B R 7 s &
(i) PAC

NI PAC I ER SRR B 1% LT SRR B 1% 2 B AR /KRR IR B 2 s B GE IR NE] 2 0 45580~ » BBKH COD
B SS 7 EFRFRMEE PAC NIIEIGINMIS AN > B 270 600 mg/L 2 PAC RERRREIER - HIFERE ZBE/K
COD H SS 437y 213 mg/L ( 855 1 76.4 +2.27%) Bl 75 mg/L ( Z245% 1 66.7 £ 3.55%) © 7%H1 200 mg/
L 7 PAC NFREME 2 B REK » HIFERT% 2 87K COD B SS JRFE 777l By 398 mg/L ( EFR3 1 42.6 £
4.26%) B1 61 mg/L ( EFr%E © 68.010.77%) - ILEE/KRECITEZEHE 2 B BHEIURKEEAE - de Nardi et
al. (2008) 252 & B S2IEE/K 7R 750 mg/L 2 PAC » COD [ B 52% > 5,157 mg/L [& % 2,123 mg/L
PSR AR R EUHST < IEAN > SURIE B2 T S bsa 2RI & (7K pH K (Klimiuk ez al., 1999) > {2
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ARGt B £ P B > B4R B& /KR 600 mg/L 2 PAC » H pH 39 6.5 DU b (BB RER ) » T SO KR
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Fig. 2. The effects of dosage of polyaluminium chloride on the SS and COD reduction of doing wastewater after anaerobic
digestion (a) and aerobic digestion (b).

(i) CPM

NIRRT B S o T BEAS T AR SRR B B R B R 2 A B KO P PRIER B 2 5 R 3 S5 5RER -

J7KHh COD B SS 7 KFRaR[E# CPM ISR g fil - HEZEIRA0 100 mg/L 2 CPM YRR % > H
R 1% 2 B8 K COD i SS JEREST il By 335 £ 11.3 mg/L ( KFR ¢ 77.1 £0.35%) £ 85 £10.6 mg/L ( £

70.0 £ 4.16%) © 7M1 26.6 mg/L 2 CPM A F R 1% 2 A E/K - FHIRFRTE 2 BE/KH COD B2 SS JRFE 53 7
5390 £2.47 mg/L ( LR 1 4741 1.12%) 8193 £ 1.06 mg/L ( L% 57.4 3.62%) - [LEEKEEC oS
RERUE 2 B HEENUR/KEELE - de Nardi er al. (2008) JEHINIERZER AR IR & B E MK - SR CPM
TS 50 mg/L I - FE/KH COD B SS EERF7 1 By 49 B 91% » BUAGAER KEFHFT -
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Fig. 3. The effects of dosage of cationic polymer on the SS and COD reduction of doing wastewater after anaerobic digestion
(a) and aerobic digestion (b).

(iii) FeCl,

NI LIS R R R R (R B SRR B IR e B 1% 2 AP B K PRIG I Z So BRAIE] S - SEEREUR » BEK
1 COD # SS Jit 100 mg/L P » HEFRAHFEE FeCly ARIIENE HIMTHEAN - B2 100 mg/L 2 FeCl; FRERR
FRE%  HUFRR% > BE/K T COD B SS T 43 7] F5 250 + 68.9 mg/L (% :81.7 £ 4.58%) 8158 + 3.54 mg/L (%

PR 87.4 £0.91%) » 73f0 30 mg/L Z FeCly R4FABREIEIZ B FROK T - HIFFRIZ Z 2K COD Ed 8S i
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FE 437 5 380 + 40.3 mg/L ( KR 47.2 £ 5.28%) i1 40.0 +1.59 mg/L ( EEH : 63.2 £ 0.03%) o KRR
EfFa 2B E 2 B EERURUKIELE - Amuda and Amoo (2007) FREURE LSEREE /K7 300 mg/L 2 FeCl, »

HoKHr COD 82 SS EFRZF57 Fy 91% B 97% » BAARGEG KRBT - BRI E 1R 2 BA4-BE/KIRNIN FeCl, 751K
#EE 100 mg/L B > 7K SS R e s > Amuda and Amoo (2007) FAEURE T 34 EEK R INAE 48 300 mg/L 22
FeCl, I » HoK 47 GRS RS MRS » HrTEs FysiefE 2 FeCly & RS IEER A A4S B R
{5 B3 it 1 #%0% (Abdel-Shafy er al., 1987; Kemmer, 1988) - [L51 » DIFTEHZEEEHH FeCly ZiRN& R {E/K
' pH (Amuda and Amoo, 2007) » {UARNIZEE » SZIA 7] fe g & RK § pH B RO KARAE - (A ER 57 71
JRRR R 1% BT SRR TR % 2 B AR /KN 100 B2 30 mg/L 2 FeCly » H pH 55 7.4 DL E » MRFERBURUKER
H o FEE (2012) NS RE SERURE /K AR 1,000 mg/L 2 il ds » A & 7K pHFEZE 4.47 » R BOR KT -
Ji& 7K 2 sl N & LR IR E VS Ik D - 2 RN R e B E R = S b e (E =BT - A mBg 0
KPR ERRS » By KB R ARV F TR S M IR - N E T IR EEER - B ol m sl
FLSE PR IS 7 UMUK G RGRIE55% (Peres ef al., 2004) -
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The effects of dosage of Ferric chloride solution on the SS and COD reduction of doing wastewater after anaerobic
digestion (a) and aerobic digestion (b).

I {BERRAER AT AL

H DA F e Bads AS RIME AR R bR A RS B A L2 R AR EER - ] B4 /KR B B AT S UMK - (H4L
FRAE R 2 /K > HORBERININE B fUR B 2 B/K S tHat % HHER/KREAR - RILDI MER
PAC ~ CPM K. FeCl, m[iBHF RIEH 1% 2 B4R KIEHE EF S HUR KRB MAGTE - EREREE LR
SF SRR % BB /K P COD B SS 2 AW 2 - A CPM BRI EA-REKEFERURKELE » HEAT
COD ¥ SS R pk A< 43 il By 21.8 B 62.1 7T 755 » PAC H X » 1 FeCl3 25 0.44 7061 7.38 7T 1K - de
Nardi ez al. (2008) FL#57 & B 52 Wi BE /K (] CPM 7 E B pl A#is PAC 26143 50 £% - {H James F{1 O'Melia (1982)
IR B 27K L PAC fil CPM # B i ] PAC pREREG - HUGEASEFEK 60% » H oo 5 el i
TKETRLSR © PRI R A B 45 FH IR T 4K PAC =K FeCl, 2R EE @ i F{ER /D& CPM E{ERI 5] -
DASE AR /KRR R V5 R A B R A -

* 2. FERMEERESUEEPREFREKT COD Bl SS 7 pleA

Table 2. Chemical treatment costs estimate per load removed for the full-scale plant

Type Dosage Cost' Cost’ Cost’
(mg/L) (NT$/kg) (NT$/COD Kg) ,emoved (NT$/SS Kg) removed

PAC 200 5 5.19 7.84

CPM 4 210 21.8 62.1

FeCl, 30 4 0.44 7.38

' Cost: Market price.
* Cost (NT$/COD kg) removed = dosage / (COD ,,,,.q) X COSt.
* Cost (SS$/COD kg) removed = dosage / (SS uoveq) X COSL.
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Abstract

The purpose of this study was to investigate the effect of dissolved air flotation (DAF) process on dairy cattle
wastewater treatment with a laboratory experiment. Five hundred milliliters of wastewater after solid-liquid separator (ASL),
after anaerobic digestion (AND) and after acrobic digestion (AAT) were pumped into the floatation tanks, respectively. Three
different coagulant (polyaluminium chloride, PAC, cationic polymer, CPM and ferric chloride solution, FeClI3)were added
into the AND and AAT, respectively. Then, 500 mL of pressurization water (5 kg/cm®) was injected into the bottom of the
flotation tanks and the subnatant was sampled after 1 min to analysis suspended solid (SS) and chemical oxygen demand
(COD). The results revealed that the removal efficiency on ASL was the best that removal efficiencies of COD and SS were
27.7% and 47.9 %, respectively. DAF treatment of AND and AAT with PAC (600 and 200 mg/L), CPM (100 and 26.4 mg/
L) and FeCl; (100 and 30 mg/L) can meet the effluent standards. In conclusion, The DAF process can be set after the solid-
liquid separation to reduce the organic loading of the following process in the full scale the dairy wastewater treatment

system, while that can be set after AAT with coagulants to reduce the production of chemical sludge.

Key words: Dairy cattle, Wastewater treatment, Dissolved air flotation.
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