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BRREE OO s MR © R

WefFEHA : 10945 1 H 20 H 3 B2 HEH - 10946 H 9 H

W B

BRI KRAERD  BOKEMERD - (BEKTS5AYIRTRERE 225 - RIFREFGEKE - A5
EAERR A [FDRE 2 B R K A E = Rt 1% » W& R IEEKE 2 22 - SRR L P8 E 52.9 — 112
kg Y LD (B3l @ x IS &) RIAFE 20 53 » BB UEHAE EATEE » 19 H UGB RI5E & 3 E R PRy RIFFETRIR
G REELFABER K =1:1(AH)~1:25(B4H) R 1:5(C4H) FIEAERERKE  U=EHE
B MR AT 115 HEEH B SR IEE KBS - 4558 A~ B &k C ZHHKEIR T HEHR KN LEREE
(chemical oxygen demand, COD) 43 51| 5 12,360 ~ 7,080 % 4,770 mg/L » 4KJER4E P4 IRE % A1 B 1,810 ~ 728 K% 358
mg/L 5 =40 EE /K 4K [ER 43 B 1% BE K1Y 4B (L B 4 & (biochemical oxygen demand, BOD) 43 71 B 3,130 ~ 2,050 & 1,290
mg/L > SERREE IR RER TR Iy 357 ~ 114 [z 55 mg/L » A 4H 70 B 4/ COD F1 BOD JREEREEFF & B & REKBUR
JKAEERE - BURER B = R S AR KA B R /K TR AR - (R - 1R RS R ST RIR B S EE /K 1=
RE A KB R

RASEEE - ARICES - —EFURM AN - BB - KE -

i

B [BHERE - KEREFA S - LOFE/KAE (2019) 5 > ZVEHIERERE 38 £ 106 FHH
HUEE VI & R 2,511 20K - [TIREY 106 SRRV ERERE 936 (RILJ7 AR > HEAJPKER 619 BILTAR
&9 66% PRIZK AU - & EVKAIZE (2019b) KETRHE Rt G E, > 28R 106 FREEA/KELY LB BT AR »
HEEFEKE 70% LLE - ITEECEFHEMKEE 6,596 BIILJTAR - /A4S 4 /KE K EERIZKERT 0.07% K
0.56% - HPVKEFEEFEAHAAR S > HIEERESE - MR EEE T » KEFR X EEE OB E - SikE
TTEBEERRE IREE (2018) ZIESARRYESE KU5/K KBRS B WEINERE - SBCERUUKER RE
106 FFALAIRIGBURUVK & R H/KBERBUUK 506 - FERTKEERZINEE -

EEETEAAT (1993) DU 100 kg HYAFE K —(EENY) 8L (animal unit, AU) - FHZE (1.7 kg) ~ fR (3.3 L)
PR E AT 5 kg/AU ~ SRS S/KRIERPERE 5 555 - ESEHE NV KELER 30 L > (F R EEHE
5655 — B BK I B St A s T2 8 0 st R B /KAE BN I BEFE B2 1] AR FR 0.1 kg/day/AU (E7K3 65% ) — 0.2 kg/
day/AU (&7KH 85% ) HIETY) - BE/KEEENR B HIE (LR SR (BOD) MI%F &S (suspended solids, SS) /&7y
AR 5,000 £ 4,700 mg/L - £EEREFFRIR 1% 73 HI{ESL 800 B 700 mg/L » FHALHF SR EL (& A 7 & BOD 80 mg/L 8l SS
150 mg/L Z BURKEEAE (1TBIBEH RS IRAES > 2019) - E (2001) f5H - DAGE 100 BERSE RN — B (ERFEE (1E
TEHHHAY 1,000 8 11 5 - EHUESE &S HF KRS 189 m* - FRIRHIE A/KRAILIFE 13 m* - fRiktmEiEH &
IKEL R EHEFEEH 60% - EHm&TEEE » FAEH - REFHEERE L b TERESEREEEEHE
2 T RIRIIEE = (OZFEREMESER ~ FR T EIEREM GRS ) % « IRE T HEIZERE > K]k
BB AR R 2 BT SRR - SERE R D FZKE - 75 (2016 > 2018) R ASAE B E

|

() TTE e Z B B A B AT T Je E s 55 2641 55 -
Q) TEbtREZ E g T A2 -

Q) TTBIEREZ g FERBA TANEE -

(4) #EN/EE > E-mail: tmsu@mail.tlri.gov.tw °
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I ( SOF &4H ) ~ #5riisikHtini ( PSF 41 ) St iRt ( TSF 41 ) 55 3 b4 fEsE I - S R sE R B RIL S
FEEN A BTIERSR SR E L - FEE (8% > 2016 ) ERHIFEE PSF K TSF 4%k /K& 53 7l SOF 41
HY 84.1% Kz 42.8% » B&7K &Il Ry SOF 4HAY 85.0% Jz 48.5%  HEEHA PSF K TSF 4H 477K & 43 Al ks SOF 4HAY 74.3%
K 35.1% > BR/K BRI Sy SOF 4l 64.8% K 37.7% - k<5 (2018) LR FHRFIFE S HEITHINIZE - iGE—SEER -
BUNMEF S E S oIkt i s PRk > nAE B KE RV EOKER - HEKIEEREE
(COD) - BOD I SS JEfE th & NififE e

HKEIRR G FOKS R B B E S HNREE T - KBRS E R K EEENERNRRE - BIERKRE
% > BOKRESBES » BRI B AT = EaUa B A oK = R AR S R EDK o Al B R aA S A
FAITHIRRET TR - DB SRIER - NIt - ASUR25415F (2016 > 2018) SRS IR - S5 S 6 B AL T A
( SOF 4 ) ~ B3 eRdR M ( PSF 4H ) R MRt ( TSF 4H ) 2 PR BFE & 5K &= L B8 =R R RE K -

MFETE

L SEBEEE
7£.2015 4 5 % 9 FHIR » (I P98 3 529 kg # LD (Landrace © x Duroc &) FUF3E 20 B8 - 362
PORAAE | - AEREETHIME 112 ke I TR - (5 E ERETATAR (%2 1) 2 % - USSR PRSI B
BRFR /K T 57 BEHE « SRBRBNYIEE TR B U AT B AR  » BO9) (50 - 6 R BB
B TR A SRR E BRI, FEEE -

1. obRefEsng

Table 1. The compositions of experimental diet

Items % (dry matter basis)
Ingredients
Corn meal, CP 7.8% 73.32
Soybean meal, CP 43.8% 19.00
Molasses 2.00
Wheat bran 3.00
Limestone, pulverized 1.00
Dicalcium phosphate 1.00
Choline chloride, 50% 0.08
Salt 0.40
Vitamin premix’ 0.10
Mineral premix’ 0.10
Total 100.00
Calculated value
Digestible energy, kcal/kg 3,369
Analyzed (n =4)
Crude protein, % 15.50
Cu, mg/kg 11.7
Zn, mg/kg 88.6

' Vitamin premix provided per kilogram of diet as following: Vitamin A, 6000 IU; Vitamin D,, 800 IU; Vitamin B,, 0.02 mg;
Vitamin E, 20 IU; Vitamin K, 4 mg ; Riboflavin, 4 mg; Pantothenic acid, 16 mg; Niacin, 30 mg; Pyridoxine, 1 mg; Folic
acid, 0.5 mg; and Biotin, 0.1 mg.

* Mineral premix provided per kilogram of diet as following: Fe (FeSO, « 7H,0), 140 mg; Cu (CuSO, * 5H,0), 7 mg; Mn
(MnSO,), 20 mg; Zn (Zn0O), 70 mg; and I (KI), 0.45 mg.
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E?%FﬂﬁtEQQﬁ%flﬁﬂﬁﬁiﬁﬁﬁ/& oy AFFERIRS - UALRE A% IREELLDRIBI T 1 (A
H)~1:25(B%H) f1:5(CH#) » MAEHEEEHREFEEHIRIEK - SESE EE s 2 PR (TSF4H) -
Hhor ﬂﬁij(iﬁjﬁ ( PSF 4H ) sE M ( SOF 4 ) 2 #fR E Bl /K ELLA] - 58 3 A EIRERE K % - #IT=F
HEKEHERAE (B 1) > 2 5 -

o S A
B 1. BEKRERHURIE - A T ERIGEE B : ./&ﬁlﬁﬁ C: BFEEH ; D iFEEH -

Fig. 1. The wastewater treatment process. A: Manure collection; B: Solid-liquid separation; C: Anaerobic treatment; D:
Aerobic treatment.

M. BE/K s AR
() FAEIRAVEEKLAREIFR 0.20 mm 2 R EESHAAE 3 i A T S0 7 e
(i) ULEREDR TS 2 BRI /KOE A =R E S TS (RS ATE © & x % x &= 200 cm X 30 cm x 40 cm 5
AFE B x E x %= 196.5cm x 29.0 cm x 35.5 cm = 202 L) » &3 A 20 L/day » 7K J{EEIFR (hydraulic
retention time, HRT) 49 10 K °
(i) UZHRRRERE S 2 BREK > DUEE) B DUE RS 28 (5 4 /NEREEZK 3 L5 7K 3 /N 1 /NEE ~ HE/KE4Y 1
L/hr) » 3 ADUBRRE3HH DABR R R AZE R Z%Wﬁﬁ (FEEEATE © = x E x %= 30 cm x 30 cm x 40 cm ; HRY
BE B xHExFE=28cmx28cmx35cm =274L) HRTZJ 1.5 H -
IV. & B M PE H
() FEE ACHZER TS IR E » sl HIREE - ST LA 2 A REEE -
(i) B HUXEFE EFH(F R » FEREFEE 1 K > 53478 (copper, Cu) K §¥F (zinc, Zn) R & EDE 77 %
G 27K 2R FEE -
(i) ZHIEER > T2 B & EHAER THEE - BREEHER AT REEH % /K'E 1 COD ~BOD - SS - 484 (total
nitrogen, TN) ~ 4% (total phosphorus , TP) ~ Cu J% Zn JEEE 1 2
V. ook
() 7KE pH B R BEEE 77 R T R R B A & 2 NIEA W424.53A (2019) 5 NIEA W203.51B (2001)
JTEEETT -
(i) 7K'E COD ~BOD J SSREHIE : 73 AT TEP e IR IR R A 25 2 NIEA W515.54A (2007) ~NIEA W510.55B
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(2011) J NIEA W210.57A (2006¢) J53EHEFFAM T «

(i) KEEERE

LKHFIRE ~ &% - WRRE SR oW E R 2NE > 457312 81T B IR (R F B A 5 FT NIEA
W451.51A (2006a) ~ NIEA W448.51B (2005a) ~ NIEA W419.51A (2006b) Fz NIEA W418.53C (2015) F57E457HT
Z o

2. 885 SIRTERR REZ IR ER T NIEA W423.52C (2004) J77ARHH Z - /KPP EEURE = /K uiEE
EEURE + /K oi i SRS + KBl VR -

(v) /KEERE © (REIETEETERR (ReEE A5 2 NIEA W444.51C (2005b) J37557H1 2 -

(v) FREKAKE Cu Fo Zn BFE AT © B AE & 50 mL 20 A 3 N 1YEERZ 10 mL » DISRBE I EE 350°C B
OELTHE R FECETE RE 1% DAURTFIRBOGEEENIE 2 -

(i) FEL{E Cu F& Zn BRS¢ BRELEKTHE % - BUEEILAKALIE (NEYTECH-2-525) » £ 550 — 650°COffE
FRAE&Y 6 /NEE » B IRAE ~ 2801 > JIA 3 N AVEERE 10 mL » DISEBIE A & E 350°C EEME TR MR - 488
EER @ DURTIRBOEEEE (Atomic absorption spectrometer Z8100, Hitachi) JH|E . -

- BET T

ERFE AL B RE N B PRHEM & W (E A (R 2= DL Excel 2007 51E o HAth 3T E R SAS 45517 E

B AGH — e SR VR ZURE P (general linear model procedure) #E{T8E 75 734 (SAS, 2002) » F LURF & A IEBAE 72 52

JHIEg 2 (Tukey’s honest significant difference, HSD) » f# 1€ 25 B FR4H iy 72 BEEEM: (0= 0.05) °

CH

RRRER

Ttk A R B

SPERIR (2015 45 5 — 9 F ) JE(d FASEIBE S 52.9 ke YFEEE 20 T > M ETE MBI [ o [ 20 IR
$929 70 H > ETFHIBEE 112 ke 15 T2 > HIRIEY T4 F SR - SR R ATRICR (SR / 3RE it ) 537k 0.85
ke/d ~ 2.38 ke/d J2 036 (2 ) - #5% (2016) 24T (6 — 9 [ ) (I THIREE 48.3 ke (9 LD AFEEIRE T4
115 kg » 55T S PRERAHATTAY F R0 TR - R e BERETRICR 2 B 0.70 — 0.77 ke/d ~ 2.28 — 2.49 ke/d 82 031 —
0.32 - #¥% (2012a) /L84 (5 — 8 F ) (BRI THIRE 30 ke 9 LYD AF4ETEE TAIBEE 110 ke » 45 R4
O~ R R R RCR S 1 0.78 — 0.81 ke/d ~ 2.33 — 2.69 kg/d B 030 — 0.34 - AskBRIEEL > 4 F it
HEGE TR (2016) B (2012a) BT -

%2 SBFEAERMRENIRIEEE (n=20)

Table 2. The growth performance and manure excretion of experimental pigs

Items Mean SD Range
Initial body weight, kg 52.9 7.8 432 — 743
Final body weight, kg 112 11 101 — 135
Test days, day 69 10 57 — 87
Gain, kg/day 0.85 0.07 0.75 — 0.98
Intake, kg/day 2.38 0.13 2.03 —2.58
Feed efficiency, gain/intake 0.36 0.02 0.34 — 0.39
Fecal volume, kg/day 0.79 0.14 0.61 — 1.18
Moisture content, % 65.3 4.4 552 — 732
Cu', mg/kg 101 8 828 — 116
Zn', mg/kg 825 58 704 — 914
Urine volume, kg/day 4.20 0.63 3.16 — 5.29
Cu, mg/kg 0.74 0.46 0.26 — 2.11
Zn, mg/kg 541 2.37 2.53 — 13.09

! dry matter basis.
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AeABn T R U S SRR DUETTROK R B B B - SR S E BB EIRFP T B G255 F (2009)
filizt  &3F (2009) F5iH1 > #GHE 50 K 100 kg HFAERE(EPEMEELZ/KAR 77 By 816 K2 980 g/d Bl 76.6 k2 67.7% >
PRRE ARy 3,390 k23,960 g/d » M ASGUERSH E A ~ PRIBFIIPEM B R (E & KR 575 K 0.79 ~ 4.20 kg/d J2
65.3% - [ T FEEMIENGEL (_ ER1&EY T K ) b > B e (REREERATER 2 BKEEA -

S (HzH) 1Y Cu B Zn JRFE5Y R 101 B2 825 mg/kg » fIFRIEHINE 0.74 82 5.41 mg/kg » BRETMEH ARMGE
EFHAY Cu fl Zn EEAHEEDEL (% > 2012b © Underwood, 1977) - AstBatalE (825 ) Cu il Zn & &7
Al % 11.7 71 109 mg/kg (£ 1) > MFLE Cu B Zn S8 F 101 B 825 mg/kg > 57751 RyflfEHY 8.66 (%A1 7.60 % -
&R (2012b) {EFH 4 FEA[E Cu J Zn S8 (HBREAEE 0 HE S ) rETRERe 42 RICEEE -
GEERE(E Cu e Zn WY& BIEEEERY Cu K Zn /RN INMBEETES - Mk E A U E 5 82 5 A5 Cu
Ko Zn SIIEARFIR - BERY Cu ki Zn SRMIEZR -

R ERE R K S B P B KE 2

A G (5 (50 FH S (L o ok 4 2 B 2 HRE /KR S e B B /K (e sl B B 2 3 7K Y COD ~ BOD -~ SS -
TN ~ TP ~ Cu fll Zn &S » DI pH {HF1 EC 47518 32 mg/L ~ 8 mg/L ~ 4 mg/L ~ 0.84 mg/L ~ 1.42 mg/L ~ 0.01 mg/
LF14mg/L > DIR 7.43 B10.11 mS/em o A 4H (ZEFR : EEIEK=1:1) - B4H (R 2K =1:25)F1C4H (%
PR :EHEK =10 5) RS AVERK - EIRTBEETZYIDL A 4HEEE B 4H K C 4 5% - B 4HETRYIRY 3Bk E
iz C 2152 (P <0.05) » M&AHE IR S/KEMHT (£3) -

KER iR - S4HEE/KEY pH {H & 15 8.5 DL | » A 41y COD ~ BOD £ SS B[S & EC B ZE# B4 C
4Ry o 1 B 4HHER C 4H Ry (P < 0.05) - SEFISFEREAILL A 4HEAZE# C 4Ry S (3£ 3) » BE/KHEE4Y 10 RAVER
A% - S 4HEEKHY pH (EIEF4Y 7.7 » A 2HAY EC B B 4HA1 C 41 s » Cu Ml Zn JRJE % B 4HA1 C 4H
Fyisr (P < 0.05) - A 4H/KEHY BOD M1 SS R 735 K 960 mg/L #1910 mg/L » BHEAE SIS A & A Ba AT (1993) 7
#A 7K’& BOD #1 SS 2% 57 B 800 mg/L 1 700 mg/L Fyr=y - F&EHE 1.5 RAVIF R % - pH fEHE1E 8.0 DA
o AZHAY EC 8138 B 4HA C 4H R - A 4HAY COD - BOD 1 SS R[S » DL B 4H/Y COD #1 BOD &[S & 1=
ERATIORAKREAE (TR (R - 2019) - (Rt » &R E /K AT BE DR I RIS R AR BRHY /K 1= B B
il > DIFFEASHIH -

50 = FY R TR o A QA TN BEREEEZ S B 4HAI C 4H (5 3) » T &R 4H XA RS S AT - 225 H (2005)
WgEfEH - BRI KK =B UR B A RURUK & 227 — 254 mg/L (YAEEM 25 — 29 mg/L AYWERERRRE - 4%
(2003) tF5H - FRHERAVBOR /K SRR RS 73 AIAE 200 — 400 mg/L #1120 — 100 mg/L » AR AT RPEH 1%
C ZHAVAREANLEE RIS 73 7l By 324 1 44 mg/L > BT (2003) HYRAFEEEFARI - BESF (2010) SHEZALITs0ME 2
FEFEGEBEIR T EEHIEE/K F Cu Fl Zn JRFE » SF557 518 5.0 — 12.0 mg/L #119.6 — 36.5 mg/L » Aakba 40
ELEE ol (2 Zn AR B BHERRC R S (2010) Frad & AVEUE s - 8 = Fea U fg - A 451 Cu RSt C 45
K= (P<0.05) » [#4H Cu #l Zn JRIEERFE 3.0 mg/L PUT R 5.0 mg/L DU Z BATIRUR U /KARAE -

Al C HGEREEAESEH K 1 R > FEREEHEEDREKELE] 115 Z5%at - aEE i wmEEaT
(1993) DL 1 BHASEE 100 kg FVFE By 1 (@B AL - FERBEM & 5 kg/day/AU ~ DL 5 ZEY/K04 %1% - SEENY) AL
THESE 30 LK » (E R EIROKEHE st S BRI - EEEEEREAT (1993) {51 /K] DUENR 7>
HEZER 0.1 kg/day/AU (27K 65% ) — 0.2 kg/day/AU ( &7K3 85% ) INIETEY) - HAE ez 84 30 — 35 g/day/
AU - KBpst E KPP & (£ 2) BB E wmEabarT (1993) (st EHT - CHHEHILFTAER  HkK=1:
5 7&K 40 L > BI&YFREEA 1.3 SFERVEEPRARFAEL » BEIRITEELRRR T 2 7KE 77.3% HIEZY) 1.36 kg/ H » #E
HePE40.31 kg/ H - BISEFEEDR D BERRZYIE4) 238 o/ H & RE B G T AT (1993) (551 #A76.81 — 7.95
5 FEBLAGBR R 7> Bl (4 (8 F DR > Bl - FLREIPE (0.20 mm) 8 —fRFES5(E IRV IENR it (PR 2 1E 0.5 —
0.75 mm ) B/ NVERE - EEE TR (1993) {H51EE /KL E R 7T BOD B SS JRFE 53K 5,000 2 4,700
mg/L - ZEFREPRIR1% 73 AIHMETS 800 B 700 me/L - FHASLF R I A& BOD 80 mg/L B SS 150 mg/L 7 iUfi7K
e o ARakls C 4HASER 7 - IRER A FFE 1% BOD B2 SS 7351l fy 1,294 B 1,854 mg/L ~ 210 £ 104 mg/
LAl 55 8129 mg/L » SRR EE LT EHERAT (1993) hiatE » ILBEIR B R PRIV B IEAR (; - BUr
&R o B B AR SV ET Y - A B =B B A /KB LR -

II1. & RIS COD ~ BOD 7 SS FEREERER

C K = Bes{m H{& COD ~ BOD Jz SS HYRFRAF B A L Ry (P < 0.05) - AT AT (1993)
flia TR R AT SRR P I BRI R o 73l By 85 1 90% » T ANEBg: C 4HFR T RE SR B PR BT SS EFRefib - &
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i R B H MG 2 B > HENEL C 4K ER T BERAKE » Bl g5 sl iapT (1993) (iEny/KE i
AR - BEETE > A4~ B4 CAHENRTBEZRAVEE K - LIERREE AT RIEHR - COD AR iz
84% LI I - TR T A 4H (86.6%) 7 > BOD FI SS E@Hffii@s%@ 90% LA (F=4)-

3. AEEEEFERE KSRGS KE

Table 3. Water qualities of pig wastewater at different concentration during the module of three-step treatment system

Items Group A' Group B Group C SE
Solid-liquid separation (n = 18)
Solid weight, kg/d 3.40° 2.03° 1.36¢ 0.12
Moisture, % 76.9 76.3 773 0.5
Solid dry matter, kg/d 0.80° 0.48" 0.31° 0.03
After solid-liquid separation (n = 9)
COD, mg/L 12,360° 7,080 4,770° 630
BOD, mg/L 3,130° 2,050 1,290° 210
SS, mg/L 5,580" 2,870° 1,850 350
TN, mg/L 2,200 1,681° 939° 114
TP, mg/L 1,164 640° 385 71
Cu, mg/L 1.24° 0.90% 0.58" 0.11
Zn, mg/L 84.52° 50.31° 44.90° 11.43
pH value 8.64 8.71 8.70 0.03
EC, mS/cm 11.20° 6.32° 5.25° 0.53
After anaerobic stage (n =9)
COD, mg/L 3,420° 1,590 790° 150
BOD, mg/L 960" 350 210°¢ 50
SS, mg/L 910° 270° 100° 180
TN, mg/L 1,910 1,340 1,200 217
TP, mg/L 103 101 94 8
Cu, mg/L 0.34° 0.11° 0.08" 0.07
Zn, mg/L 7.60°" 4.92° 434 0.42
pH value 7.63° 7.63° 7.76° 0.02
EC, mS/cm 12.75° 8.60° 6.63° 0.24
After acrobic stage (n =9)
COD, mg/L 1,810 728° 358° 98
BOD, mg/L 357° 114° 55° 28
SS, mg/L 185° 67° 29¢ 9
TN, mg/L 816" 460° 324° 23
TP, mg/L 32 30 44 4
Cu, mg/L 0.16° 0.06® 0.05 0.03
Zn, mg/L 3.30 2.74 2.14 0.53
pH value 8.50° 8.44° 8.07° 0.05
EC, mS/cm 9.08" 5.76° 4.36° 0.18

" Three different concentrations of wastewater were made up by mixing manure and water at 1:1 (Group A), 1:2.5 (Group B)
and 1:5 (Group C) by weights.
"¢ Means with in same row without the same superscripts differ (P < 0.05).
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T4 FEREEREERE A AR EIE B KE R HEER (n=9)

Table 4. Removal efficiencies of pig wastewater at different concentrations on the anaerobic and aerobic stages

Items Group A' Group B Group C SE
Removal rate of anaerobic stage (%)
COD 71.1° 74.0" 81.2° 2.3
BOD 64.6° 76.4° 79.4° 3.7
SS 86.1 89.0 94.4 2.7
Removal rate of acrobic stage (%)
COD 46.6 49.2 50.2 32
BOD 64.7 61.0 63.2 4.0
SS 43.3 63.3° 69.8° 45
Total removal rate (%)
COD 84.5° 88.5% 91.6° 1.2
BOD 86.6° 93.0° 95.1° 1.4
SS 96.6° 97.3° 98.3" 0.2

' Described as in Table 3.
“® Means within same row without the same superscripts differ (P < 0.05).

A ERTVKE R R B A K B BRI AE - MEsBRai Rt - A (/K BIK =1 1) BK&HA
SR SEE R 10 HRIEFREHE 1.5 H1& - /KETTSRBURKERE - #1255 (2016 > 2018) f5iH - SRR
FERITERARMIEFE = HIBEKE - AV AE 1Y 37 — 53% k2 60 — 85% » BURNESE - B s S0 Ry
iRt AE s - HEK R BRI 155 B i B R DU oK IS B i) - [RIE - R E R Bl 7 E » R
TEHE R R E S B R A SR B P PR /K R R I T - ISR R B K &8 = B Ui B R W] A5 S UK ARE
SN AL BRI B &(F T > B8 T 2HBBEOKHENMZES » HREEER AT R
FRIRHBE KU E S R FEAIA » IRE AT 27K -

ZEXR

TBFEERIRIRGES - 2018 « H2E fu5/K N /KE &K 594 A B UTERE - hitps:/oaout.epa.gov.tw/law/Law Content.
aspx?id=FL040165 -

TEEERIE PREES © 2019 o JRR/KIZAE o https:/law.moj.gov.tw/LawClass/LawAll.aspx?pcode=00040004 -

TR ERR (ReE B IR AR AT © 2001 o /KA BB FOHE J774 — B8 ETE - https://www.epa.gov.tw/niea/ CEF7F539494
23F26 °

B R B (e BB R BR T - 2004 - /K 48E el 772 - https://www.epa.gov.tw/niea/3F83B9E9B37CABSD -

TR e R R CReE BRI R - 2005a - /K& &l 774 — Befpbh (a7 « https:/www.epa.gov.tw/niea/4034F5SBSE3A
33B00 °

TTBE R R OB F IR R ER T - 2005b o /K ip&Esk > FEHLIRENE A A — Eh)% - https://www.epa.gov.tw/niea/
EF23E2B52E6F2345 -

(TE RS (R E B IR IEMRERAT - 2006a - /KL S 572A  https://www.epa.gov.tw/niea/ATTEA35EE03E009A -

TR R IR RS EERIE AR BB T - 2006b o K HP ¥ I Skl 704 — 40 T2 © https://www.epa.gov.tw/niea/A2C719
F96BBB14FD -

TR R F IR AR ER T - 2006¢ » /K &AM SIS S 0 FE RS Aol 7774 — 103°C — 105°CHZLE © http:/www.niea.
gov.tw/niea/ WATER/W21057A.htm -

TR IR ReE BRI AR ER T - 2007 » /KPLELR A BN JT/5—EHE8EEPF AL (NIEA W515.54A) - http://www.
niea.gov.tw/niea/ WATER /W51554A .htm -

BRI O BRI AR SR P - 2011 - /K AE(LFREEMHITZE (NIEA W510.55B) © http://www.niea.gov.tw/niea/ WA
TER/W51054B.htm -
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TR B (R Z IR AR ER T - 2015 » /Ko n R Skl 7574 — ELE0% - https:/www.epa.gov.tw/niea/A02878363E
409CE6 -

TTRbEERIR CReE F R AR ER T - 2019 < K2 Gl T RIETEE (pH B ) HIE J57% — 8% - https:/www.epa.gov.tw/niea/
E6CD30848FCE3378 -

L EL KK - 2019a » FHEERER 107 FEKF&ET » =~ /KEJFH - https://www.wra.gov.tw/News_Content.aspx?n=
2953&s=19176 -

L ER KK - 2019b - 106 F/KEFHLEEL 72 — (Z1EF% - https://www.wra.gov.tw/News_Content.aspx?n=2945&s=7
394 -

EEBR TSR 0 1993  FAREPRIEH SN TAZsET ~ i L (8574 - EBAERER B EEE 2158 - 55 C —
FH -

H R - 2001 - FE&Ea5f - BHEEEER (WER) - hEERE g - 216 - 5285292 F -

MUOAS - SREEE - BISRE - FUATE - BETT 0 2003 - EVIRMUAEREME KPR M (L) - fRVE B
11 : 66-75 ¢

PBRFaEe ~ FOOGHE - FEIHEE ~ FREERR - SRIEVKEL - BISRE -~ TR ~ £58E 2 - 2010 » DU EEEE DR 7 BE& 58 A8 K
FF sERETE (55505 ) - HIR#EE -

ELFR ~ RAEFE - 2005 o FEBPR/K Z AR E R - ESEELT 14 1 1-12 -

ERRBH ~ o - RIS~ FEES ~ FMER ~ BEEESC - FUERTE 0 2009 - R EIRSERNFEE IR 8 R HK O #HE o B
sk 381 97-107 -

ERREH ~ B8 - IEKR ~ FREY ~ BEES ~ FUESE - 20122 - FEIBIASESE R B fEE A RIS EEN
RE N BRGNS0 % - BEST 45 ¢ 55-66 -

ERREA ~ BIE84 - FIEK ~ FERE ~ B ~ FRAETE - 2012b o R [E]$E R S A HE AL R LS 55 S R A ob i £
RFE B o BEERTST 45 1 107-120 ¢

ERRHH ~ SSFHY ~ $ERT - UPREE - FEEY - RRMEE - 2016 - MEISSREH BSR4 ERE R FEE TIKE ~ BEKE
R o BEEIIT 49 1 26-34 ¢

ERREH ~ S5FA - s - RIS - A2 0 2018 o MIHSEE IR R E R RIEREBISEEREKE - FEME 51
75-83 o

SAS. 2002. SAS procedure guide for personal computers. Version 6th Ed. SAS Institute Inc. Cary, NC. U.S.A.

Underwood, E. J. 1977. Trace elements in human and animal nutrition (4th ed.), Western Australia.

4

.l



90 Taiwan Livestock Res. 53(2) : 82-90, 2020
DOI : 10.6991/JTLR.202006_53(2).0003

Treatment effects of three-step treatment on pig wastewater

with different concentrations "

Tein-Ming Su®®  Cheng-Hsun Chung ®  Ting-Hsun Hsiao ”’ and Mei-Ping Cheng

Received: Jan. 20, 2020; Accepted: Jun. 9, 2020

Abstract

The reduction of flushing water reduces wastewater in pig farms but will increase the concentration of pollutants in
wastewater relatively. The study aims to investigate the effect of wastewater concentration on the water quality at different
treatment stages after the three-step treatment process, in order to reduce the wastewater product from pig farms. A total of
20 LD (Landrace @ x Duroc &) castrated boars with an average body weight between 52.9 to 112 kg were fed ad libitum in
individually metabolism cages, while feces and urines of individual pigs were collected separately, weighed and recorded
after mixture daily. Three pollutants concentrations of wastewater were made up by mixing manure and water at 1:1 (group
A), 1:2.5 (group B) and 1:5 (group C) by weight ratio, then processed with a module of three-step treatment system with a
treatment period for about 11.5 days to measure the changes in water quality at each processing stage. The results showed
that the wastewater of group A contained higher (P < 0.05) concentrations of chemical oxygen demand (COD), biochemical
oxygen demand (BOD) and suspended solids (SS) in each treatment stage than those of groups B and C. Group A wastewater
had higher electrical conductivity (EC) and concentration of copper and zinc than those of group C (P < 0.05). The CODs
of the three groups A, B and C of wastewater having undergone solid-liquid separation were 12,360, 7,080 and 4,770 mg/
L, respectively, and 1,810, 728 and 358 mg/L, after the three-step treatment process. The BODs of the three groups of
wastewater after solid-liquid separation were 3,130, 2,050 and 1,290 mg/L, respectively, and 357, 114 and 55 mg/L, after the
three-step treatment. The concentrations of COD and BOD in groups A and B failed to meet the standards for pig wastewater
discharge, indicating that the treatment of higher concentrations of wastewater requires a longer hydraulic retention time
(HRT). Therefore, further research will be conducted to investigate the effect of extending the HRT of anaerobic and aerobic
processing on the purification of water quality.
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