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Abstract In order to solve the problems of low adsorption efficiency and slow precipitation rate for powdered activated
carbon (PAC) in the process of removing hydrophilic organics with low molecular weight, this study successfully prepare a
kind of powdered activated carbon matrix composites (PACMC) by reaction of mixed powdered activated carbon (PAC),
potassium humate (HS), and polyaluminium chloride (PACI) raw materials in oily sewage as the purification adsorbent. We
confirmed the micro-morphology and chemical composition of PACMC by scanning electron microscopy-X-ray energy dis-
persive spectroscopy (SEM-EDS) and Fourier transform infrared spectroscopy (FT-IR), certifying that PACMC was synthe-
sized by chemical reaction of PAC, HS and PACI. PACMC has layered porous structure and functional groups, which is ben-
eficial to the transport, diffusion and chemical adsorption of oily sewage molecules. The static adsorption experiments were
carried out to investigate the adsorption properties of organic pollutants in oily sewage by PACI, PAC and PACMC respec-
tively. The results showed that the adsorption capacity of PACMC for organic pollutants in oily sewage was 2~3 times as
high as that of PAC and PACI (¢.=23.04 mgeg ', C,=300 mgsL™"). When the adsorption time reached 120 min, the binding
of the active site on PACMC and organic pollutants in oily sewage had basically reached saturation (g.=23.04 mg'g’l, Co=
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300 mgeL™"). The pH value of the solution has a significant effect on the adsorption of organic pollutants in oily sewage by
PACMC, and the best adsorption effect was observed at pH=3 (¢.=27.6 mgeg ', C,=300 mgeL™"). The adsorption of or-
ganic pollutants in oily sewage by PACMC can be well described by the pseudo-second-order kinetics. The kinetic fitting
results revealed that the adsorption process involved several steps, where the chemical adsorption and intra-particle diffusion
both played the important roles. The isothermal adsorption data were in accordance with the Dubinin-Radushkevich model,
which indicated that the adsorption mechanism was chemical adsorption. Therefore, the mechanism of PACMC adsorption of
oily sewage included chemical binding/chelation effect, hydrophobic effect and electrostatic adsorption effect.

Keywords powdered activated carbon; adsorption; oily sewage; powdered activated carbon matrix composites
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Figure 1 Infrared spectra of composite material and ingredient
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Figure 4 EEMSs maps of supernatant of PACMC blank adsorption experiment at different pH conditions
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Figure 5 (a) Particle size distribution of PACMC; (b) zero potential of PACMC at different pH
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Bl 9 PACMC #1 PAC WLt/51t) SEM EIRF KHITHMITHER. ()
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EDS; (d) PAC WX I} J5 1 EDS

Figure 9 SEM and EDS maps of PACMC and PAC after adsorption. (a)
SEM of PACMC after adsorption; (b) SEM of PAC after adsorption; (c)
EDS of PACMC after adsorption; (d) EDS of PAC after adsorption
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(1) J@id# HS. PACIL. PAC fE/KHRELA, bl &
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min B, PACMC _E 3G 55 5 &5 K A LG G
Py gh 4 O AL B MR (9. =23.04 mgeg !, C;=300
mgeL™"). (3) PACMC X8 iti5 7K H A WL W Bt 2 SR A
pH N 3 WH(g.=27.6 mgeg', Co=300 mgsL"). (4)
PACMC X515 K HH A WL I B 31 ) 2 1 R 7 O
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A BT, BT sk IIE RN T & sk
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4 SEINERSY
41 #Hikrel

JEHERREL, 2N 98%, W H b s R RHA
FRAF] RAEFIE, WEOH/ANA 135 I EL),
ALO; B &N 30% (w), MWEM T THRAF],; ARG
PR, o Aral, A v B RN TR A A,

FERLE IS 7K. FREX 5.1 g &ALEN. 33.3 g SALAS T
F 1000 mL &4k, BEIHLEAN 384 gL' KIH L
K. 7E 500 mL BEFRFINA 0.025 g 489, 2.5 mL K
TEIEF] OP-10 V(20 goL ")A1 400 mL H{kk, & T1H
RKEHINHAEE 50 C, HJSTE 10000 remin ' N i i
10 min, HIFFBAL S TG K, Sead el FE BT TR
{10 T o 350 4 FH 25 25 7K.
42 PACMC E&#HIEHIF

I3 HIFREL 4.42 ¢ () HS\PACI Il PAC(Fig b 111 ¢
DETEZEHmS, A 500 mL £ 7/K, Z% 12 h, I7T
VEEE, LEEHEETAE, TR, I R
2 A& Mk PACMC.
4.3 PHRIFRAE
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e 1] 5 ¥H 5 7K BEB(TOC 9 1000 mgeL ™), PR Bt S48
BHMBEMHIREEMEH. UFLREE 3 M7
IS AR R
441 BIPEREA LRI
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447 PACMC K47 & (pHp) M 2

FREXL 0.1 g PACMC #/1%] 50 mL 0.01 moleL™" NaCl
R, T pH A 0.05 moleL™ HC1 Al NaOH ¥ AT
W, LW E )\ pH AEZAMFQ2. 3+ 4. 5. 64 7. 8.
9), W T 25 ‘CNEW 48 h JalE pH . pH th£k 5
ApH 72 5 B PACMC % L7 5.
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