Fa0E 1M
2025 42 H

FEBERE S B Vol. 40 No. 1

Journal of Tianjin University of Science and Technology Feb. 2025

DOI: 10.13364/.issn.1672-6510.20230211
MEEE B 2024-07-13; MEE LM http://link.cnki.net/urlid/12.1355.N.20240710.0948.002

WER 2R 5T 5 B s 48 & 3 B S R /K AL S RO RUR R A3

FHM, kEE, Fod £ O4, B,OE !
(1. KEBE KR SRR, KA 300457;
2. MESEREHEARARAFE, AFKE 052400)

W OE. RAANT WIESEENEAIE>TRAN 5N R AEBLE (PAM) (94853 K, 5 51 % R4 T 55 A
B R 5 B PAM ABAST Bk B R R E K LR TG RER LN, TR AN, BELRHRAEImEA 6g/L
B, B R R B KA R AR ERE (COD) &4 (SS) MEAAE & (TP) B R E AR (NH;-N) & 2%
2 H s R ke 1240NTU. 4415 mg/L . 911 mg/L.2.49 mg/L #= 49.50 mg/L %4%%] 35.6NTU. 1303 mg/L .72 mg/L .
0.3 mg/L F= 41.6 mg/L, XFRFEHF A 97.1%.70.5%.92.1%. 88.0%F= 16.0%; U IE LK BN Z BN E T RS
HiBhi (C-PAM) & m &5 1 4 6 g/L #= 12 mg/L B, 88 )6 L AR FomiF sk, Lk & .COD.SS &R A TP REHRAE
Fr NH3-N 2R JE 5% 7T vAik 2] 23.90 NTU 1113 mg/L .28 mg/L.0.25 mg/L #= 36.1 mg/L. %6 % 8 7 2 B4R 7T ix
Bt R4 & P Fo 5 Wk Ji G R E A B A B RIAE R, TG RO B AR K 0 RALE ok Ay B R GG AR, A O
PG LT m BB H C-PAM X B TR A B (A-PAM) £ %2 4] Al KA R & ZH 5 T 53 ARE G R F N Fe i
A I A AR A8 3R B R B A A B AR AT SR H, R B KA BT ik B ey AR, LB I AR
W Y AR TR AR AL 2R )5 IR SRR AR ARG T7.1%; RS P A R E AP, B A C-PAM S A-PAM ¥ A &7
A TR, B EFRE A P BT

KA. EROK; BAREGN; BEHLE; DrREIVE

RESES: X703.1 XHEAREE: A XEHS: 1672-6510(2025) 01-0020-08

Effect and Mechanism of Vermiculite Flocculant Coupled with Coagulant
Aid in the Pretreatment of Leather Wastewater
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Abstract: The coupling technology of inorganic mineral vermiculite flocculant and organic polymer coagulant aid poly-
acrylamide (PAM) was used in our current study to investigate the effect and mechanism of vermiculite flocculant alone and
in combination with coagulant aid PAM on the flocculation pretreatment of high-concentration leather wastewater. Experi-
mental results showed that when the dosage of vermiculite flocculant was 6 g/L, the turbidity, chemical oxygen de-
mand (COD) , suspended solids (SS) mass concentration , total phosphorus (TP) mass concentration , and ammonia nitro-
gen (NH;-N) mass concentration of high-concentration leather wastewater were reduced from the original 1240 NTU,
4415mg/L , 911 mg/L , 2.49 mg/L , and 49.50 mg/L to 35.6 NTU, 1303 mg/L, 72mg/L, 0.3 mg/L , and 41.6 mg/L,
respectively, with removal rates of 97.1% ,70.5% ,92.1% , 88.0% ,and 16.0% ; when the dosage of vermiculite flocculant
and cationic polyacrylamide (C-PAM) coagulant aid were 6 g/L and 12 mg/L, respectively, the supernatant after flocculation

was clearer, with turbidity, COD, SS mass concentration, TP mass concentration, and NH;-N mass concentration reaching
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23.90NTU, 1 113 mg/L, 28 mg/L, 0.25 mg/L, and 36.1 mg/L, respectively. Vermiculite flocculant mainly relied on the syn-

ergistic action of soluble substance’s charge neutralization and mass force adsorption of particulate matter to form flocs with

a dense inorganic mineral particle framework, effectively promoting floc sedimentation ; whereas coagulant aids C-PAM or

anionic polyacrylamide (A-PAM) primarily utilized long-chain polymer sweeping and their mass force and adsorption with

heterogeneous groups to re-cluster flocs treated by vermiculite flocculant, forming larger permeable, fast-settling sediments,

with the sediment volume accounting for no more than 7.1% of the total volume of the treated turbid liquid. In the floccula-

tion process primarily driven by charge neutralization, both C-PAM and A-PAM coagulant aids showed good treatment ef-

fects and can be used in practical applications.

Key words: leather wastewater; vermiculite flocculant; flocculation mechanism; synergistic effect
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Tab. 1 Effects of different dosages of vermiculite floccu-
lant on the treatment of leather wastewater

&iﬁﬁiu MEE/ COD/ p(SS)/ p(TP)/ p(NH;-N)/ Zeta HL

. « NTU (mgL™") (mgL") (mgL") (mgLl") fi/mV

i/ (gL™)
0 1240 4415 911 2.49 495  -12.70
2 769 1473 90 0.46 403 -11.60
4 472 1393 78 0.32 383 -10.40
6 356 1303 72 0.30 41.6 -8.14
8 449 1423 75 0.28 42.6 -9.07
10 517 1483 79 0.30 419 -9.20
12 526 1523 80 0.30 41.6 -9.50
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Fig. 1 Flocculation and settling effects of 6 g/L. vermicu-
lite flocculant
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Tab. 2 Effects of soluble and particulate matters of ver-
miculite flocculant on the flocculation of leather
wastewater

— MEE/ COD/ p(SS)/  p(TP)/ p(NH5-N)/ Zeta HL
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Fig. 2 Flocculation and settling effects of different sam-
ples
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Fig. 3 Microscopic images of sediments after flocculation
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Fig.4 Mechanism of action of vermiculite flocculant
during the flocculation process

2.3 WBERZEFISENEF PAMBAXEERKE
BERR AR

B R K A A LTS Sk FE R, AU R TG

W ZREER , X AT LTS YWy ) 2 A A R ARG, itk

s GG A HLE 20T RGP BIEE] PAM XJRREL

PR AT BRI P AR R AR P A, R R R R



2025 42 A

T, A MR BB BNBERIRE G X B BOK Ak B RCR S p LA - 25 -

SEA BB TEE A BRI AR 6 /L (H3Eat
I, H BRI R E SR, 435X C-PAM 1 A-PAM
MBI A T8, DR E COD ABR3h Bix, 3K
PR AR RN 12 me/L, 45 R W3 3. F T{H
FXTHE, (R At 4B A el P s DR el i A 228655 1Y
AEFRZESR—[R S H

F3 REFLMETHM PAM X B & EKEERR
Tab.3 Effects of adding PAM at optimal dosage on the
flocculation of leather wastewater

% Mg/ coD/ p(SS)/  p(TP)/ p(NH3;-N)/ Zeta i
#55 NTU (mgLl") (mgL") (mgL") (mgL") fi/mV
Rkt
o 1200 4007 903 24 49.1 -12.00
HE A2
o) 356 1303 72 0.3 41.6 -8.14
HE A2
BRI+ 239 1113 28 0.25 36.1 +4.44
C-PAM
HE A2
BRI+ 298 1213 34 0.28 38.7 -9.01
A-PAM
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Fig. 5 Flocculation and settling effects of four different
combinations of flocculants in the pretreatment of
leather wastewater
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