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Abstract: Propane dehydrogenation wastewater, with high COD (5 200-5 600 mg/L) and turbidity (1 700-1 800 NTU) , is
difficult to treat directly with biochemicals, so it needs to be treated by coagulation. PAM and inorganic coagulants (PAC or
PFS) were used together to treat propane dehydrogenation wastewater. With COD and turbidity as indicators, the adaptability
of PAC and PFS, and the coagulating effect of PAC and PAM with different ions were studied. Results showed that using
PAC only, the adaptabitity was good, and to achieve the same coagulation effect, the dosage of PAC was at most 10% of the
dosage of PFS. Using PAC and PFS, the floc was small, so it was difficult to separate solid from liquid, resulting in poor
treatment effect. PAM and PAC used together significantly improved the coagulating effect, but the compounding effect of
zwitterionic PAM and PAC was not good. However, the compounding effect of anion and cationic polyacrylamide and PAC
was the best, and the floc was well formed. when pH was 8, the dosage of PAC was 6 mg/L, and the mass ratio was PAC :
PAMI : PAM2 =6 : 0.15 : 0.35, the removal rates of COD and turbidity could be up to 85.6% and 98.5% , which can pro-
vide guidance for the actual treatment of propane dehydrogenation wastewater.
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XAPEKAE R COD, Bk BOD, {fif3 15k
IKE LA B A TR AR AL B, DR T 40 i 0 R K A 7
A FR) R S K AL B R N AR £ 1 —Fh T Ik
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) JEHLIRBER A SRR kR, FCr i 4R TR B 22 0
FH A P A AR B BRI TR A A A T R
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SISO/, B T AR P e R | v R LA BAT
FEIR SRR KT, B BhER 5 TR &
P fs A, i B AR B AR 755 KK ),

ANTRI A PR AR BERCR I SRR R AR E | 2 1R
TR0 BRI 2SI D7 vk B R . DR IR B 2 5 3 B9 T
HLs 3 TR BE A HLIRBE S Bk 7 s UE 4R
A FRHCR A RORTE. LRSI A R A W
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I JCHLIREE  JCHLIREE A Pl 20 TR EEH Z i
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1 FRS

1.1 ERSEE

REFLE (PAC) , fheali, Riftidt i Rk
AN BEMBRE (PFS) , Tk g, KAt
B PHE TR (PAML, ZE3AHXT 50T
JRAE 1.74 x 10%) , 52502 [ 16l 5 B8 1 58 16 4 e iz
(PAM2, HXF 43 FJFHE 1.20 x 107) , Tol g%, AR 7k
WA R A B A PIPE R N IE B (PAM3, 351y
FEXF A>T B 1.60 x 10°) , S2328 [ 1.

PIEI SR N T 20K, Rk AL A BR 2
A, LR, K pH R 5.7 ~6.1, N
1700 ~ 1 800 NTU, COD¢; 4 5200 ~ 5 600 mg/L.

Turb 550 YA, fE1E wiw 23 F] 5 UV-5100 Y
AN, BT AT AR A RS F] 5 Nano
7590 I L /R Zeta AL, FLE Malvern 23 ).

1.2 RELIE
1.2.1 RARE L

B 500 mL K, FIBTe 4348 3% M =8 AL s
BT R 10% PR RS ROR T pH, K ICHLIR BE
7 (PAC Y, PFS) Jir il — a2 e FE (R O A K e 5
DL 300 t/min [AEEEEPLGESHE 1 min, TR, B
60 r/min AYFEHAESE 5 min, XML, #E 30 min,
B W COD L Az Zeta HAL V.

REBEBREER H34% B3

122 RAAH IR ST

B 500 mL K, HIBTso3 40 3% WAL s
BT R 10% HIERFRERR T pH, K ICHLIR BE
FPC S — 2 Ve BE AR O A K H, L300 r/min $ii
P 3 min, P E 200 t/min B[EEE, 450 A—
SEUREE A HLIREER] PAML . PAM2 . PAM3 1AW, Tt
£ 2 min; B 60 r/min EFE 3 min, F#E 30 min, B
IEWE COD | ML I Zeta HLA.
1.2.3  RAVA DR REE LI

FiHR 1.2.2 J7i%, A5 pH e , B JCHLIR BRI e A
— W W IE WO AR K H, L300 t/min it £
3 min, F7E 200 r/min F3# T IIA—E W E PAMI %
WA FE 2 min, SRIGHEINA—EWE PAM2 AW,
PHE 2 min; 60 t/min 5 FE 3 min, FE 30 min, B
W COD | E J Zeta HALAL.
1.3 KENE

COD F# 88 HI/T 399—2007 {/KJi - fb2fis A A&
P E - PR T AT ) M T 5 B e R
GB 13200-1991 {7ZKJ5T - uBE AN E ) #7052 .
COD Z= B Fh i B34 R = (1) Fn (2) ik
A

COD i = SO —COD 50, )
0
7&%%&%%:%“00% )

0
o H1 . CODy NELEGHIE /K COD,, mg/L; COD, Hik
#EJ5 IS W CODe,, mg/L s Ny oA 5256 Aij I /K b
NTU; N, MiREE FIEHE, NTU.

2 HR5WE

2.1 PFSAIBEKHIZIR
2.1.1 pH 3 BRI R 0 H 8

JEAKH) pH B bS5 7K A A Rk (1) 2% 1T H
AT IR LRI AR, D% pH XK Zeta HE
I B AL FRRCR 2. B8 1.2.1 3507k, PFS
TNk 400 mg/L, ZELk/K pH X} Zeta 7 AL
AR, 25 R E 1 PR,

I 1 AT ZE pH N 9.0 TR, FIHR Zeta
HAL A e 22 30T S0 0, RS R HR RV FH 45, PRS X
COD Fh B () R bR R ERB B &, 4338 71.2% i
83.3%. W& pH HYHGM, MUEEFN COD ZHFRBEH I T
SRR R, OBt & pH R TR A E RS
TRBERCRA 2% | A COD 1Y 22 [ R TR T %
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ol —mcomsp \| UK ISP, BEAT pH 0071 S
e Y FERRMEFRBE 2 DM 00 B R LI L s

s 6 7w s w BCSEITYEY) LA R ESER P KK T AL

El 1 pH3t PFSEERM Zeta LIRS
Fig. 1 Effect of pH on coagulation efficiency and Zeta
potential
2.1.2  PFS #&n 2} JE K AL HBOR G H v
PFS VER—FIE U B, XK pH A 8 i
R, 8 pH 9 HYZPFREAFIRBES . K
pH M 9, FEKHIMAARRIEE R PFS, #%5%< PFS £
XK AL BASCR A E0 , 453N E] 2 B
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Fig. 2 Effect of PFS dose on coagulation efficiency and
Zeta potential

I 2 ATA: 4 PFS ik E] 200 mg/L,
COD FIpt LA 60.0% Fl 82.2% , kLK
PFS #5260 mg/L, Zeta HLTIRAEIT S5 07 4, I
Ao YR B F R RDAE A IR, SR EE T COD 1 R B %4
. B PFS fhNEFLeiim=a 400 mg/L, P
COD HYEBRRRIEA S PFS HN&E A 260 mg/L At
() ERSCRERE, [FI Zeta HLAIBEA$RTHAE O B
T, LR SEEH AT R T AIYE R, B PFS £
AT, MAER A —E 8T, BrLY PFS #m
4 400 mg/L B, COD A LB, 4359
A3k 70.6% F1 84.5% .

2.2 PACAHMEEKHIZER
2.2.1 pH 3F KL IEHR G300

FERR 1.2.1 T, PAC T&ﬁn%ﬁ 21 mg/L, %
LK pH X Zeta HLV AL FRAL IR A 5200, 45 A
3 Ffr/? f P 3 mIT: pH XHE/KAY COD A i) 2%

R, pH 1E 7.0 ~ 8.0, IS Zeta HIZ

SR AR R IREESOR. I, PAC 7EH I a4
P AL BB FP KA B pH TGN 5K 1 A
L, PAC XK pH A iy 14 BH @ 58 T PFS.
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Fig.3 Effect of pH on coagulation efficiency and Zeta
potential

2.2.2 PAC #mZ 3 oK A 3 2OR 69 %0

PAC 1ER—Fhm s b #E5 ﬁ%k pH A HFiE
FVE, %8 pH Sy 8 MHATIREESLE:. T RK pH Ry
8.0, MM ARIF R PAC, %% PAC HMEX
IKAEHHCR 52, Z5 R 4K 4 FR.

100 10

80 |

>
= g
W60t = -0 5
e ——A <
# /A/ 2
20 b —=— CODERFE [0 N
—e— LR
~ —a— ZetafL i
20 1 1 1 1 1 _30
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PACH i/ (mg-L™)

E 4 PACHRMEXREEZR Zeta RAIHIFNT
Fig. 4 Effect of PAC dose on coagulation efficiency and
Zeta potential

HE 4 ATA: 24 PAC #Jms M 3mg/L HE
9 mg/L, COD Fli B i 28R40 BH (1) 7t 24 PAC
BhnE N 9mg/L HE 18 mg/L, COD Fjh & i) Lk
TR M. 24 PAC #INEA 21 mg/L B, COD H1
MhORE Y 25 BR AR B & K, 0 AT Ik 79.5% F
85.9%. MK 4 1) Zeta A EHE AT E H, 2 PAC #
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I ARWHE N, Zeta HOZZEIGINE-SmV, KW
PAC & i 38 i 45 o o AR ORI 5, [ s
JE K B TR 58 22 RSO B B 3 G, SR R PELT, Uil
WY B TR U5 Ao 2 A2 vl v R R O S 2R A7 A )
YRR 25

5& 2 M, PFS i 5 & PAC i,
ATREAY SRR K i S i PFS & AR T 454T
ER, 580 PFS W ZARGE MR, LA 80 f
pH Xf PFS #l PAC IREEXCRIVFZN , PAC [ PFS B
T A A BN e SR K.

23 BHESFRENE PAC BEERAXMEKERE
BRI

ToHLE 3 FIREE R B ARG S AP 7 TR BE R
AEABLAAVE FATLEE , 15y AR o o AR I
AT WL 2 TR, 70 BRE AR R 5 3 A
BT AL FIREEST, PHIE Sy Pl o TR
BERIFT = PAC TREBEVER], RIEF> PAC Holm,
MATTTREATG PAC FEZK VAR H 5% B RS R 19 35 1.

Fel 122 Wk, FEEK A —E it PAC
Ji, A 3 R HLIREER] PAMI . PAM2 ., PAM3, H &
30min, LLREES COD. Zeta HLOI I Jy5hR, %
£ 3 Fh PAM S X e /K Ab AR AR s, Joh i K
COD EBRECR A ANE 5. K 6 Fw.

HIE 5 AT%l: 5 PAC HBERIAHLL, 3 # PAM
IS B i T R KRR, 2 PAC N4
&/ 3mg/L B, PAMI Fl PAM2 TEH/IMWHEN &
0.25mg/L 54T (i BB & 35 B2 /= T BE 19 R BR R, Y
PAMI , PAM2 RY#EINE 4k 43 K ZE 0.5mg/L Al
1.0 mg/L B, X 7K 3 BEATS A 5 v i 22 BB A
H—H T MK ImA PAM3 B, HB ik
F| 1.0mg/L B, A REE E L E MM LR X T X
FRIREE, PAMI Y5 PAC & ECX KK TR EEAN AR
A, BAEREA PAC #iEN 12 mg/L, PAM1 1)
FEINHEEA 0.5 mg/L BFRE R BRAEATIA 96.07% .

K 6 Al 5 PAC Fph At Ee, B L& 9T
TREERI I INAXT COD ABgZt A i E Tt X Fx
Bk COD 1 & , PAMI R B2, 78 H & # i
0.25 mg/L B}, 74k PAC FA, COD ZFR% AT LIFE
80% LA |5 T PAM2 7EARRI T, L4 N PAC H]
A REIS B [FFE AL FHCR , PAM3 ¥ PAM2 AH
fl. XFF COD EPBr& 1M 7, PAC #mi&h
12mg/L, PAM1 #41k 0.5mg/L Al 1.0 mg/L, KK
COD EBRZEAE, 737 7T 5 83.07% Fl 83.6% .
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Fig. 5 Effect of PAM dose on turbidity removal efficiency

PAMI BEIIREXF K Zeta HUALAYFEMAANPE 7 BF
IR JFUK Zeta HIAK-36.39 mV, F MR AL FREE K H
TAHRZA AR ALY, SIMA PAC #HATIREE
Jo AR AT AT A AT AIURURL ) 5 2 R A L R R
H. HIE 7 AlE: PAC B98E N 21 mg/L B, Zeta
RAARIAZE 0mV LUR, RIUEKE PAC ALBHSAK
[F 2ty A7 B FRL A (0 DR o5 R 240, DR B B B
PAMI 2 s {R e 2 v i g AP A i B 5 5
PAM2 FIHjH: PAM3 Xt 7K B H R/ E R BTN R, A
FUHE X Zeta ARG, Zeta HLAFEE PAMI
AR AT A 71 2 15 55 i 67 U RMIE , PAMIT BRI
Hgog TR EES R PR TR AIVE . BB 3 mg/L
PAC W} Hi 7 {H iy —253mV , il A 0.25mg/L
PAMI, Zeta HLQ{E N 0.14 mV, 3Hide A G {35 545
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BB, SF . IREERIPME R RO NGB SR K B AR FEARCR ©59 -

PEEEE. BEZE PAC FI PAMI FOHENR4kEesim,
Zeta HLNEARTE S LA S IR, FTRAUACHTE PAMI
5 PAC ERCALFENLEMEE K T2, b FfEH
S IR, (A — B

86
841 W
xX
S a2 ‘///\/4——4
M
(é
21 80 |
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Fig. 6 Effect of PAM dose on COD removal efficiency

ZAR 5—RE 7 455 HHIE PAC $nEt, AT
PAM 4 0.5 mg/L, PAM1 25 A RO 0T 5 tnit v
Oy FIRBERIREEHLIE 2 AT, PAM2 X5y
TR K, MR EE; PAMIT I PAM3 FHX] 53
TR A Y, ELA AL AR (H 52 56 50
/N, PAMI 5 PAC B ECRCREAE; 7TLAE thH AR
FRBSZ K, Bl F PAC RS e SR S T, 15
EBREAT, 5 PAML B, fE1L PAC & T,
PAMI1 ARG B K AR Rk 8 T /L, Tz
PAMI [FFHEEAE R, AbFRACR B 4 .

=20 F

—=— R
—— 0.25mgL"
—— 0.50mg-L"
—v— 1.00 mg-L"

Zetatifii/mV

=30 H

-40
0

4 8 12 16 20 24
PACH N/ (mg-L™)

B 7 PAMI1IZMEXK K Zeta ALK
Fig.7 Effect of PAMI1 dose on Zeta potential

24 MHEBFESFRENES PAC HhEMERX &

KBS IR R

3t ERAPREHR S E  : PAM1 HAT L AN

YERFRFEAE, 1575 PAC KRBTSR &
£, BRI X i, & RSO E R, 4b
PR T I FHE T PAM A RN e
I R, B BA BH 28 5 43 IR BE R — R, hnas
WREAE R, R AT IE 27, PAC BUERCREE
12mg/L (I 5(@a)) , TR SR 2ZE AKX,
H TR AL, SRR A R T PAC fohniE
BAKA 6 mg/L, pH &y 8 A5F T A FIREESL L. FEiil
AL o FIREER A, BUB ], #2288 1.2.3
) S5 5 5 BH B B R TR R X A B Y
BE I ZUR KRR, 45 R L3R 1.

£ 1 RBEFIHE S EXEKAIE R R H 20

Tab.1 Effect of coagulant synergism on wastewater

treatment
- COD MUEE T
i RIS
1# 70.0 73.2 TURIEN,
24 82.0 91.8 A — i, iy 4
3# 85.3 97.1 ik T SN
44 85.6 98.5 I, R R

H: BHREBERDN PAC; 2#IREER m (PAC) : m(PAMI1) =6 : 0.5;
SHREEF m(PAC) : m(PAM1) : m(PAM2) =6 : 0.25 : 0.25;
AHIREER) m (PAC) : m(PAM1) : m(PAM2) =6 : 0.15 : 0.35.

H 1 Aol A A HLICHLIREER P RIVE FRCR:
%, 78 PAC #m & & 6mg/L, m(PAC) :
m(PAM1) : m(PAM2) =6 : 0.25 : 0.25 B}, COD #
MU EFRR LM PAMI 23 BRI E T 3.3%
5.3% , PAM2 MIMFHEEAE IS8 T & 4. ks &
B RN B L], Bl m(PAC) : m(PAMI) :
m(PAM2) =6 : 0.15 : 0.35, COD [t =R 1 o
A HE PAMI BB 53 AR = T 3.6% 1 6.7% , H LT

(F#% 67 W)
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