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[(HE] B FE S8 (PDMDAAC) B 5E ) 32 22 (0 vk B S SR K R A s ok, i AR 20 R s W B 1)
AR B K AR B S L, 2R JH PDMDAAC B 5E 5 4 S8R (PAC) &b B 3 vk B2 N I IR SLIRE K, B 48 T PAC 0 I & |
m(PDMDAAC) : m(PAC) H) 4 pH ILVE (0] X PAC TR BERCR A 520, 50 1 T PDMDAAC Y B HLEL . 25 %W,
PDMDAAC Jy 588 700 % 155 R J3 P s 1 L V0 I /I TG 0 1ty b SR A0SR B 0, T LA v kb 2 B COD AN o R e A VR O A 11
PACH 42N 350 mg/L, m(PDMDAAC) :m(PAC) N 2% W 4f pH=7.0, ULFERT 0] K 20 min. 7€ e TR B 5% 14 F 2047
FR TR BE SE 3G, K 7K COD iy 11 396 mg/L % 79 417 mg/L, COD 2= B #3K 3 96.3% , Mt /1 11 220 NTU F% J9 39 NTU, ik
B R K ) 99.6% . 1 ILO% KL A SEM 3BT T 1, PDMDAAC B 5 PAC 1Y 22 {4 ki 42 9 12.4 wm, PDMDAAC Bl %
PAC 19 22 W58 AL 3 58 42 [~ W BF o, o R0 R T O R A 1 453 o
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Treatment of high turbidity acrylic emulsion wastewater
by coagulation of poly aluminum chloride with

poly dimethyl diallyl ammonium chloride
YANG Wenjie', QI Jian?, YANG Qiyong', WANG Huijuan'
(1. College of Resources & Environment , Jiujiang University , Jiujiang 332005, China ;
2. Jiujiang Radiation Environment Monitoring Station , Jiujiang 332000, China )

Abstract: Poly dimethyl diallyl ammonium chloride coagulant is mainly used for turbidity removal of low-turbidity
natural water bodies, and is rarely used for the treatment of high-concentration production wastewater. Treatment of
high turbidity acrylic emulsion wastewater by coagulation of poly aluminum chloride (PAC) with poly dimethyl dial-
lyl ammonium chloride (PDMDAAC) was investigated. The effects of coagulant dosage , proportion, initial pH value
and precipitation time on the coagulation effect were explored, and the flocculation mechanism of the composite co-
agulant was analyzed. The experiment results indicated that PDMDAAC coagulant worked for the removal of COD
and turbidity from the high concentration acrylic emulsion wastewater. The optimal operating parameters were ob-
tained such as the dosage of PAC (350 mg/L) , proportion of m (PDMDAAC) : m (PAC) (2%) , pH value(7.0) and
settling time (20 min). Under the above conditions in pilot coagulation experiments, COD decreased from 11 396 to
417 mg/Lwith the removal rate of 96.3% and the turbidity drop from 11 220 to 39 NTU with the removal rate of
99.6%. The laser particle size and SEM analysis showed that PDMDAAC/PAC coagulation floc particle size was
12.4 pwm, and the flocculation mechanism of PDMDAAC/PAC was mainly charge neutralization in treatment of
acrylic emulsion wastewater, not adsorption bridging.

Key words: poly dimethyl diallyl ammonium chloride(PDMDAAC) ; poly aluminum chloride (PAC) ; acrylic emul-

sion wastewater;coagulation aid
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H XA, % . PDMDAACG By % PAC 4L 32 & 30 L 79 W B 5L 7R K

PRI TR 28 R A D 43 B B AR ) R 2 AR
WK R PRIz B T4 4L BN Y A R R
kL R AU E TR R 25 A W A ALl
TE R R, S AR R VR B O L N TR LW K .
HR 8 BUAT A2 7= FASE R ZL IR0 P18, — Mok 1t
A E KK EA KR BILHEA COD K & . BODY/
COD /Iy (3 BE K AR M A 45 4 0, () i i K b
A XA YA EF WY, B O A KW
FROCE o R R HE L % 8 KRR W A A b B AR S
TR TR o PRI TR TR I UK EE A AR Ak Ak 3
2 G821 0 R BUA SR AL B G0 £ A A Ak 4R
ARNGR TR R0 §:N RN EAEE /P
o AR B HE R LA |8 b F 50 56 2= 0 58 b Ry
Be, BRI A B 2 B0 WAL PR O B R IR BRI TE S . &
AN JRVEE SR IR A AR BR R TR 8 I (PAC-PAM)
TR 5 170 V€ ¥ T A8 M K UBE AL 3 000 NTU Z2 45 [ =
1 NTU, {HH COD % Br AU N 6.8% . A I, [ 1 &
SR T Ab BT, R H R B (PAC-PAM) B
FL-Fenton EALEL & WAL FE T 25, COD ML 5 470 mg/L.
T K& 190.3 mg/L, i FE N 14 904.1 NTU F B Wy
60 NTU, A H T 208 k& 2% FERE . KL, £t m vk
JE v B TR0 R LR K B R — R
RN . R W RN RS LB (PDMDAAC) /&
—MOKE RS FARENLE S TEERNY 85T
FVH A T HLIR B8 570 (4n PACYY (PFCTY  PFS" B R
B ) W 2 AR EER . FUE B AT PDMDAAC BY
B8R 5 B T ok B K SR KA B B ek AR A T
fo VR B Tl A = R K AR B

At , AR B 5% & #5 PDMDA A C W2 B 22 45 5 4% 24
/b KRR R A A, R AR A5 B PAC AL B AR
I A% 25 90 1 98 19 e o, >R I PDMDAAC Bl PAC &b
B e B NS BRFLIE K . #K1H T PDMDAAC Bhi#E
T A5 B BERCR SR BEALIE, DL S AH G v
A7 PR K B AL FRAR L HE R 5 5%

1 #E57T*E

1.1 LI KHE
ARSZIGOKEER A VLV H il 72 R R 13
7 g FTIE £ 10 TN 0 TR 2L WP K, LA U8 Sk 1 e SR

W K BB LR 1.
£ 1 FHEBRIBEKKRER

Table 1 The quality of acrylic emulsion wastewater

KRR pH  COD/(mg-L™') BOD/(mg-L™")  i#hEE/NTU
BUEIEE  6.8~8.0 11043~35941  850~2390 9 360~34 820
PEMSLE: 6.9 11043 1042 9360
EERTS A S I 11396 932 11220

1.2 EWHE

RS BEAR S0 BUROK 1 L, W K ) 4k A
300 r/min Y45 $1 5 B T B0 FE 30 s S5 BATR EER) L 48
Joi FE A FE R B FE 3 min, B 5 7E 80 v/min B $i
P T B 10 ming #E — o B A S BRI T
2 em A2b (1 K RE I LK 54

Hh i TR B S 30 - A R A AR S 0045 B (1 e A TR
FAEF RIS g ke I TR . SR i
RAT AR B A AT B ) (TR BRI S 96 %6 8, A 46 —
GOIRBE T AR DTTE s, 2 FL7K 54 10~12 Lih,

PR BEF AT 10 o/L PAC VAR .10 g/L &R
P2 S0 WL 10 o/L AL BRI W .20 ¢/ PDMDAAC i
W (LA PDMDAAC 25 b A7 2% 5 o o vk &2 1), BRI
JHRIREL .

PDMDAAC/PAC IR 557 1Y BT ] < AR 4 52 56 3145
B Ak PAC I 4 350 mg/L, LLA B4 ALO, Y 5
W E I 105 mg/L. DL AE PAC Tl KLl
Bl m(PDMDAAC) :m(PAC) 43514 0.5% 1% 2% .
5% .10% .20% .30% () PDMDAAC/PAC IR 5 7 (%
PDMDAAC i 7 v A &) Jia Jit 1 A1 PAC 1 AL0, 11
o Fe i), BE 4 59 PDMDAAC/PAC 3R B A7 it
[ AN 3L 8 ho
1.3 S NESKA

ST AL R WGZ-200 Y it BE 5, & U 0T EG
BODTrak %I BOD 43 #1 {¥ . DR1010 %4 COD il & 4% .
DRB200 %! COD ¥ fif 4% , 2& ¥ i3 45 ; MY3000-6M %4
ANIRIR BN FE AR, s 5 pHS-29A 7 %4 W 12
1T ; Mastersizer3000 %1 i fmy 3 B 6800 B 43 BT 4%, 9 [
IR,

F B R AR (UL 5 o i 4 B =30%) (R
B AR (PAC, S AL AR T 3t 3 $0=30%) Ak Bk (5T
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A B=99%) , KK AL AR ) ), Ak 2 Al
PDMDAAC, TOlv &, 40% /K 15 W, 26BN 1 000~3 000
mPa-s(25 “C) , Bk 1F BH & K BFOREA BR 2 7 .

2 HR5WiE

21 REREFMEMEMIZEF

TCHLIR BE ) b BR ARG 45 23 il 9, 2 H i Ab
B B K 3 B, AR T2 Ik T PAC B R
B CGRARAK 3 i B R ) T BL TR B R . T R S 50 R
JKIK B COD 24 11 043 mg/L. it & 24 9 360 NTU . pH
Hh 6.8, Zeat WS, & B3 PP E BE R A B A pH
6~8 , JIT LA Y S 36 AN 18 45 T 7K 1 pHL, 356 15 170 U B[]
R 60 min, # 5 B 0 X % K Bk B R COD &
BRBCR IG5, 25 3 LA 1,

400
8000 F 200 U —=— PAC
—e— TR
6000 | 0 —a— Sk

300 400 500

BRAVIE/NTU
o IS
o o
S 3
= =

(=)
T

200 300 400 500 600
TREEN R /(mg L")
8 000 r 1 000

—=—PAC
500 +@§§2§
_"* L —a— Sk
— 6000 300 400 500
&0
)
A 4000
o
%
3 2000
O L

260 3(1)0 4(|)0 S(I)O 6(I)O
TR (mg L)
B1 REFIMEXEAMRECOD XERIEENE

Fig. 1  Effect of coagulant dosages on
the removal of turbidity and COD

F R 1AL, 3 R TR R A A3 e LA rp g
300~500 mg/L, Q1 S8 ok 3 A4~ 5 e ) L 98 1 B 4
M COD Xys8m, B ny KBTS 2% . PAC 1Y fix
SN 350 mg/L, IR EESS F I IR ER A3 B H COD
435k 97 NTU F1 481 mg/L; B R 45 1) e A 8+
400 mg/L, TR B J5 115 W 5% 4% R B R COD 43 %Il

—104—

1 759 NTU F1 488 mg/L; 58 1k 2k i Je (£ 4 in 12 4 450
mg/L, IREEG LR AR TR COD 43514 2 047 NTU
11876 mg/L. HI, PAC BYIRBERCR W B 24 T4
AR BRI 192 B, 100 O U2 ARLAS B o R R
COD £ & 70 53k 2 99.1% 1 95.8% ., PAC & &£
Bk A0 R 5 i) S A B TR A T L PR K ) S 5 5 TR
KL H COD £ BRAOCR B . A S50 % # PACHE
Shy Aib BN A TR FL R K TR BEE R, PAC B
350 mg/L.
2.2 PDMDAAC B PAC 3R % 350 3R B9 82 1

AR PAC U] TN I TR T /K RS ) T 48 4 1 VR 96 5K
T S K BR Ay RS RN COD A5 R 55 g, B LA AR 52
¥ 2% Jl PDMDAAC B PAC DL TH R I R L W% 7K
P TR BB 2K o B R 45 o R 2 i B K TR R R
L FE AR T K pH FITEE ] 8 10 min
B &MET %% T m(PDMDAAC) : m (PAC) X 4 45
7 L VP K A BSOS 1 R g, 45 R LR 2

0T g 17000
—-5%4COD | —
Ea0f 3
g 13000 E
= i {2000 &
LS 11000 =x
L §
il . . My
0 10 20 30

m(PDMDAAC): m(PAC)/%
B2 m(PDMDAAC):m(PAC)XHE BB R K& M
Fig. 2 Effect of m(PDMDAAC) :m(PAC) on

the removal of COD and turbidity

& 2 A %0, 24 m (PDMDAAC) : m (PAC) N 2%
IF, R K BR Ax i g 14.1 NTU, 584X COD 4 345 mg/L.,
WG, B AR M EREE m(PDMDAAC) :m(PAC)
[ 18 KT %18 1 TF 3 36.8 NTU, i L3 Wi 5% 4Y COD
B % m (PDMDAAC) : m (PAC) f 34 K T+ i 51 4 291
mg/L, X W TRA S 5L E NV PDMDAAC %
Tk NV MR A COD g n .

WIh pH RESE MR BESOR M F R R Z — . 1
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Fig. 3 Effect of initial pH on the removal of COD and turbidity
7~8, K AR i pH o 7, H e /Nik4r COD Fl 5%
A1 BE 53 900 M 394 mg/L F1 19.3 NTU .,

TR BE b 72 vh B 1000 B R /N B0 B SE AR B R
TR BE RO 7t — 5 1 52 ), 238 B B 1 TR B &K
T A K B R T UE B ), 7E PAC % 0 & Dy 350
mg/L,m(PDMDAAC) : m(PAC)=2% , ¥l 4 pH A 7 &)
N, B S U0VE I ) X R BE A 1 s ), 45
W& 4
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Fig. 4  Effect of settling time on the
removal of COD and turbidity

& 4 7] %0, PDMDAAC Bl & PAC ¥ 1R Bk &
PR UTRE 20 min B, |35 W 5% 4% COD 4 343 mg/L 5%
A UEE O 10.5 NTU; 60 min J57 , b5 5% 43 COD Ny
348 mg/L. 5% 4x M FE i 6.9 NTU., PDMDAAC Bl #¢
PAC 4 10 38 B 6] 38 /N T PAC 88— IR 8 7 &b BF 2% %
IR F AR VTV B 18] (2 h) o PR, 25 45 %5 6 it B2
COD, A 525 PDMDAAC Bt PAC A Fe AR TE I 0] Ky
20 min.
2.3 PDMDAAC Bhig PAC U hiiB U R R Z 1

B

i RS2 5 AT 15, PDMDAAC BhBE PAC 19 & A
TR BESAE : PAC N 4 350 mg/L, m(PDMDAAC) :

m(PAC) H 2% , ¥ i pH=7, JLRE IS [A] 20 min, 7 fx
2% A I 6 R s T2 2L I 7 R A7 v A TR B S 5,
TREERR W2 2.

2 R R A A B T R L K R R SR

Table 2 Coagulation effect of acrylic emulsion
wastewater by different coagulants

COD/(mg-L™") BE/NTU
T BET) B Ens
JEIK ﬁﬁx/ﬁ’ Y JEK 5)%1]% 2/,

PAC 11396 1381 87.9 11220 797 929
Iitigi! 11396 1893 833 11220 2367 789

11396 2872 748 11220 3256 70.1
11396 417 963 11220 39 99.6

Atk
PDMDAAC/PAC

26 2 AT, AT PAC B R A1 &Lk S
— IR EE ], PDMDAAC B &5 (4 % il PAC 4% i &
I/ T RS RN COD 2 B %R T 47, 3 Bl COD &
B 23 313K 7 99.6% 1 96.3% ., 1 1] 11 ¥ 250 %
PAM-PAC IR #E 551 7 Ab 1 75 0 1R 7L 7 % K 1 COD 2
%% H A 81.2%. PDMDAAC/PAC R % 22 14 (1 1T /%
AR 4, UL R% 20 min J5 . 175 T 5 U0 4 0 1R
ik 5] 80% . i PAC S AL 4K B IR 1 45 B — VR B8 711
(10 T 5 2R A AR AER  DERE 2 h e, VT B S 00
TE P 0 v B AR 40%

e TR B L R R, R AR R B R R TR
G NSREREEN RV RN KRl 1 P NS A= =N
R LN R s R REL I e S 1+ 4 DA (N
b A% Je BR K 45 40 %5 7 T 4T PDMDAAC () 22 B L 3
AT TIRAWFZE L ARBE G X IR B 8R4 T
T L B 43 BT RN A A TR B4 BT, 4 SR o S A

K5 186,
H P& 5 AT, DA TR LR K A T URL 1Y) R AR
10 AN
— LK
sl N oA iR
e -- P?C%
N E AVl
M 6 thﬁﬁ( =
%
= 4
&
2 Y
" ) e Nl L
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Fig. 5 Particle size distribution of different coagulation flocs
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0 Uk
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Elo WHERILEEKEMPDMDAAC/PAC
R B R R B SEM
Fig. 6 SEM picture of flocs before and after coagulation with

PDMDAAC/PAC coagulant in acrylic emulsion wastewater

R B IN AT 2448242 )} 1.16 um , PDMDAAC/PAC &
BELR IR R 12.4 pm, PAC TR BE L 1K 1 ki 72
50.7 wm, B MR 45 IR &E 2K B k42 O 86.3 pm.
PDMDAAC/PAC 1B #E 22 4 ki 42 /N T PAC it R 413 1Y
LR R . {H PDMDAAC/PAC YR 5 2 A itk 42 43 A
BEARSIER A

F &L 6 T, A 8 TR U R A TN O TR I K R
B0 5 A5 2 U TE PR S LU i PDMDAAC/
PAC TR BE LAY S48 HES 3857 B RE L, X2
i T PDADMAC HL 1 %5 B2 i o0 F i/, 2858 i
W B R v AR R R B 2 A TN 5 S, oy (AR
U, — i, PDMDAAC 5 PAC &2 & )5 , 78 2 it
ik e A E A PAC TE K BN R AR R £ 1Y
ZRFILGERY B T A IR EEE 0 RO o
FIIE H fof 5037 5 5 — 5 1, PDMDAAC R & A 5 H
A 09 I B A% B, PDMDAAC 5 PACE &5 . K
il UL VE W) ) 1E Zeva L7 W S T8, Sk T XA £ R
o R A JIURE 1) H v RN T 1k B SCAE USRI Y R B
PDMDAAC 1] 4 38 PFS-PDMDAAC 114 #t, 7 1 5 W i
ZOARRE S B XA L B R BR AR AR
K H1 % PDMDAAC Bl 5 71 $2 %5 7 PAC 19 Fi, fif %5 i
fdt PAC X5 P9 M5 R I 7K 1) 22 W B2 W B Rl b R A
FH T W R AT A FH 45 55

3 &g

(1)PDMDAAC/PAC R % 57 XF = e i TN 4455 iR L,
TR 7K TR 8 A B SR B B, AT DL kMl 25 5 COD
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b s o 2l IR BE S, AR AT S L TR BE 45 1F . PAC R
JndE 9 350 mg/L, m(PDMDAAC) : m(PAC) J 2% , )
H pH=7, ULFEIT 18] 9 20 min, 7E AL IR EESME T,
H iR 823 B K COD 11 396 me/L B % 417 mg/L,
COD B R ik 5] 96.3% ; K /K H 11 220 NTU ¢
% 39 NTU, M FE L BRFI5 5 99.6% .

(2)PDMDAAC/PAC {5 8 77 X w55 e i TN M 1R 7L
P 7K U EE T COD 1 R BR AR B F PAC BRI 45 .
AR B —IREER L) K PAM-PAC B & IREEH .

(3) FH SO JEE 4 BT A0 4 48 F 458 01 350 43 A vl
PDMDAAC/PAC TR B 2214 1) b7 42 55 /I U0 6 I i) 5
M, WER A TIREESCE . PDMDAAC/PAC R BE 7
Xt g e R T A7 T L VRO 7K L 8 1) T W
F, ORI T 7T R B 2R A9 1 2 5

5% 3k
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