el B RSINESZ IR m:

XRiPIZiis http. //www.aed.org.cn

N

FRELT BRASERT S48 BRK s Cr (VD) B2 B
sk, B, KA, KL, TKEIK, RS

FIHASC:
X HE, KRB, 4. NS RN & K T Cr(VD I 2R 10, 4l 78065 3852440, 2020, 37(1): 74-81.

TEZR L View online: https:/doi.org/10.13254/j.jare.2018.0326

TR BERRNAR  HAd S

Articles you may be interested in

TR AT AL W R o R O I B RE AT 5

PHRLT, 2K, R, XAk

LMV BRIR SR 4]. 2018, 35(6): 559-567  htps://doi.org/10.13254/j.jare.2017.0298
A R T R AT AL B 55 i B K R B9

RIGeIe, ARy, BXBEFH, 4, KKBH R

AV BEPR S EEA R 2019, 36(3): 337-343  https://doi.org/10.13254/j.jare.2018.0155

VAR U p HAEL K S8 A1 B 6T T KA A 3 e I BFF Cor GBS ) P14 52 i)

F Ui, B, W TOAK, M, IR R, 5, FRIGERN, 2
AV IR S IRIE2AH]. 2016, 33(5): 443-448  hitps://doi.org/10.13254/j.jare.2016.0006

DTCRE LB ERT IR T Cu, Znf LBRIREHFIT

SKT5, m, SRAE T, AR BRE R

N FF S B 2ER. 2015(3): 257262 https://doi.org/10.13254/j jare.2015.0068

A oA 3 A 0 Bk i) B R 7 e I R R P g

SKHTHE, ZE0RMG, TR, JGEAR, D/ N, 5 R

AN IR SR 2019, 36(1): 115-120  https://doi.org/10.13254/).jare.2017.0315

KHEMAF AT, PAFH LN E


http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0326
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0298
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0155
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2016.0006
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2015.0068
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0315

Rl R 5 IR R 2020, 37(1): 74-81

XHL g AR B ST AR S B K B Cr(VD R Z2BR 1] A0l BRI S 3R B 2440 2020, 37(1): 74-81.
LIU Kun, TANG Rui, ZHU Ying, et al. Cr( VI ) removal from wastewater using molded masson pine needles[J]. Journal of Agricultural Resources and

Environment, 2020, 37(1): 74-81.

BB D RTS8 EAKF Cr( VI B EBR
XMW AR,k B, EIRE? GRER", FEHK
(1] PR R IR SRR, BET 5300045 2. PR Ab2m 4k T4 B, B8 530004)

W OELUESEM SRR EURRL, H 45 T 2 DI B B AL, IR T 8 (Cr) K AR o 3 5 B AR 5 R LT 4 SR A
SN A P 35 T R A BT R A, AR B IR B TR DA AL R B K, T A R R AR I L pH A i e R S X B 7Y T R b e I
Cr( VD ryszmm . 25 R W] i S AN EE XK b Cr( VD) BAT RAFBY S BRAECR , BT W2 10 mg- L (9 Cr( VD R, W RM 005
$710.0 g- LA, Cr( V) 2 BREEIE 5 99% ; LI H RANERRT Cr( VI 9 052 B2 — A Sla bRk 0 B 5 22 75 1P i 2 B2 % F 10 mg -
LA Cr( VDD VT, S 20 SR A7 ) R 6 b S AR X Cr( VD) i 25 bR Bl % pH 09T = MR AIG, 76 pH 1~4 B, ZBRR 4L 90%
RIS AN BT X Cr( VD) B R4 A Freundlich AR , R Ff 2k o] LA Pl v — £ 8y R AR TR 38 5 A 700 2 R AT 25 B Cr (VD) B9 £ ZEHL
2 T M B AUl I SRR SR T o AR SE R IT , B 5 FEAA A 5B Cr (VD) 5 TR AT AT 77, A S 7 A= 1) Jo 9 R 11
IFIANE K A 2 FE A R 2 BR AN H AR

KRR TR L FE AN 5 1l 4% s R 5 Cr( VD) 5 RBRATLER ; 5l ) 2 A5 7Y

RESES :X13;XT71 ERFREG : A X E4ES:2095-6819(2020)01-0074-08 doi: 10.13254/j.jare.2018.0326

Cr(VI) removal from wastewater using molded masson pine needles

LIU Kun', TANG Rui’*, ZHU Ying', TONG Zhang—fa’, ZHANG Han—-bing"", TANG Yan—kui'

(1.College of Resources, Environment and Materials, Guangxi University, Nanning 530004, China; 2.College of Chemistry and Chemical
Engineering, Guangxi University, Nanning 530004, China)

Abstract: Easily recycled molded masson pine needles were prepared using waste masson pine needles as raw materials and their adsorp-
tion performance for Cr( VI) in wastewater was investigated. Abscised masson pine needles were molded by reaction of phosphoric acid and
sodium carboxymethylcellulose. A potassium dichromate solution was used as simulated wastewater to study the effects of adsorbent dosage,
pH, and initial concentration on the adsorption of Cr( VI ) by molded masson pine needles. Results showed that molded masson pine nee-
dles could effectively adsorb Cr( VI) from aqueous solution. Molded masson pine needles adsorbed 99% Cr( VI) for 10 mg-L™" Cr('VI) solu-
tion with a 10.0 g+ L' adsorbent dosage. Cr( VI ) was initially rapidly adsorbed onto molded masson pine needles and then slowly reached
equilibrium. For 10 mg-L" Cr( VI ), the adsorption approached an equilibrium after 6 h. Cr( VI) removal by masson pine needles decreased
with increase in pH. Notably, Cr( VI ) adsorption remained stable at above 90% within a pH of 1~4. Cr( VI ) adsorption on molded masson
pined needles strongly followed the Freundlich model and adsorption kinetics closely followed the pseudo—first order model. The main
Cr( VI) adsorption mechanisms were attributed to electrostatic attraction, oxidation—reduction, and complexation. In conclusion, molded
masson pine needles have good potential for Cr( VI ) removal, which is useful for both reclamation of hiomass wastes and removal of hazard-
ous heavy metals.
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Figure 1 Effect of adsorbent dosage on Cr('VI) adsorption
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Figure 2 Effect of pH on Cr('VI) adsorption
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Table 1 Parameters of adsorption kinetic models of molded masson pine needles

R 1HE—Z% 3l 12 Quasi—first—order dynamics #E 2% 5l J] 2% Quasi—second—order dynamics WU NP Intraparticle diffusion
Temperature/C ki /min™! Q./mg-g" R k/107 g*mg ' min"'  Q./mg-g’ R k/mg-g'-min? R C/mg-g™!
30 0.005 1.58 0.996 2.25 0.980 0.079 0.993 -0.171
40 0.008 1.51 0.986 1.86 0.983 0.079 0.984 0.135
50 0.017 1.67 0.952 2.10 0.994 0.121 0.994 -0.149
http://www.aed.org.cn — 77—
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Figure 3 Effect of initial concentration on Cr( VI) adsorption
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Table 2 Parameters of Langmuir, Freundlich and Temkin adsorption isotherm models

Langmuir Freundlich Temkin
Qun/mg-g" Ki/L-mg" R Ki/mg' ™1 1/n R b/J-mol™ Kr/L-mg" R
5.549 0.223 0.918 1.318 0.425 0.983 2.684 4.609 0.882
— 18— http://www.aed.org.cn
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Figure 4 Microscope image of pine needles of raw(a) , before adsorption(b) and after adsorption(c) (X100 times )
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