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The synthesis of chestnut shell pigment/montmorillonite composite

material and adsorption of Cu (II) performance
Geng Xining

(College of forestry, Southwest Forestry University, Kunming, Yunnan)

: Chestnut shells are residues generated during the production of food, which have
currently not been exploited and utilized in industry. Chestnut shell pigment, one kind of
plant melanins and montmorillonite can absorb heavy metals in water. In this study, chestnut
shell pigment and montmorillonite are used to synthesize composite material by combining
with surface active agent, which is used to absorb Cu(Il) in water via batch oscillating
balance treatment method. The effect of two kinds of surface active agent (hexadecyl
trimethyl ammonium bromide and bromo-hexadecyl pyridine), pigment concentration, pH,
adsorption time , adsorbate concentration and temperature on the adsorption of Cu(Il) were
examined, and the adsorption kinetics model and adsorption isotherm equilibrium model
were studied with linear regression analysis. The results showed that the composite was
synthesized optimally by concentration of 2% chestnut shell pigment-loaded
montmorillonite modified by the bromo-hexadecyl pyridine best adsorbent, and the optimal
pH value of adsorption is 6. The equilibrium adsorption capacity of Cu(Il) increases with the
increasing temperature and the concentration of adsorbent; the time of adsorption
equilibrium is extended with the increasing adsorbate concentration. The adsorption process
followed the pseudo second - order kinetic model, namely chemical adsorption. Particle
diffusion is one of the important factors controlling the adsorption rate. Adsorption isotherm
equilibrium process conformed to the Langmuir model. Thus, chestnut shell pigment /

montmorillonite composite material can effectively absorb Cu(II) in water.

Keyword: Chestnut shell pigment, Montmorillonite, Adsorption, Copper



1.1 BREFESBITIIIIR oo 1
L O R 0 g 3 OO 1
112 B BIISETE e 1

1.2 IKAE G JBAEFETTVE oo, 2
12,1 ABZETTTETE <o 2
1.2.2 ZEIRE oo 3
123 BT et 3
1.2.5 TBEIE: oo 3
1.2.6 BB oot 3

1.3 S A A B A A R L TN oo 5
1.3.1 ZEMATPE T R LN AT oo 5
132 BB RMEFT L TN oo, 5

1.4 BREEFEE R TIETT oo 6
1.4.1 BEEFEA R ENE B TEREDT oo, 6
142 BREEFEERIRIUEL 1 oo 7

1.5 ASHFFEHTH I T S e, 7

2 BB TTVZ o 9

2.1 FRIEAT B G AR oo 9
211 AR e 9
2.1.2 AT e 9
213 R e 9

2.2 BRI TTVE: oo 9
A R £ 1 1= ST 10
2.2.2 RINTEMEAIIE RSB R O R/ E WA R EMEE e, 10

2.3 WBHIRIE oo 10
2.3 0 PH ARG oovoeeeeeeeeee e 11

2.3.2 MBI TR .ot 11



2.3.4 T B o T T A e 11

2.3.5 CU(IDIREEMITE <o 11

2.3.6 BHE 3T oo 11
B R G T e 13
3.1 FRIME TR IR BRI SR 7t 3/ 2 i B A PR B Cu(IDPERESZ MM .. 13
3.2 BEESEORIREERRCER 72 (0 R/ 5 A B AR M Cu(IDPERERZMA ...... 13
3.3 pH X HCER L L 3R/ S WA B A BB Co(IDPEBEFEM .o 14
3.4 TR B 1) 0 A S e £ 3% S Mt A 2 A A R B Cu(IDPERERZI ... 15
3.5 WP BN FTZERETLTHIT oo 16
3.6 WS o Ak o5 AR iR B R AR R 7 € 3/ 2 i A B A PRI B Cu(IDHEREFZ IR . 20
3.7 SRR AT T 3T oo 20
B BEVRIGTIVR oo 24
A1 ZETR oottt 24
B2 TFU oo 24
BEZE TR oot 26
TR B BT TETIY oo 29



i

1 /i

I8 2 AR Tl B2 PSSR A6 ARG BN, o L L B

PR IR R, SEE GBI faE H ™ E ., i E SR

SRR BE. R S TEL AW R, SRS RE. KO T A

FEE S o e BRI 5 K o ) P R A B R B IE I R R K T i 4

FRBNRAEREAESIRE M E R, B, TR R, POkmr B 8ER
PR E SR, CRC Y — T4 Bl S

1.1 FEEER SRR

111 HE w2 R IE

AFFR B LRI T A P LR K T S5g/em’ & B (A4S L ER)
B R T 4g/em’ 4B (60FH TG ), 40 2 F 38 IR T P AR F201) & B fE d 2 iz
BEELE AN, f5Hg. Cd. Pb. CrEst NMEFFHENEB L LS R
MAsSE AV FIERE N oK, e RA -8t —RESBWIE. . &, 8. 9
ats(1]

H R — AL R K P ARAE . 20124, A B R/KHARIUS 684 8120, Horpr, Vg
IKHEE221.6420, (5 RKHERUS B 32.3%; IR /KA E462. 7100, 5%
IKHE B [167.6%;: 4 H 2005 Y b BB (A B 15 KA FE ) /K HE e 0.542. 0, o
IR K HEBUE 2 110.1%2),

1.1.2 EE&EfesE

e BB F AR AR, A2 5 aWEER, IHRALEEY
RNAR R, BN AR AR R AR BAE B,  HEIM e ARERE . WK AEAE B AR M
TKATIRG (G615 G FH B (B 5 ) 55 B TR B V5 e s P B, A SR I AT 19
Wik, WEESBAEEINIXRR. HilRIIEMIEEMRZR. &, W%, IF
B M. BEESERAEMEN T ENMEGR, (B — g IRERN M
*,

IR ANEME LT IOR, EIEDRBOE ERF R e . A



e, AL M & 2 Tmg kg, BB SR AT AL AR . A B
HAR R T 13 4k, P2 . R 400 Sh 2k T 10~T0pg/g, 2R AY
Hilth 2 AP 10uglg, T AT0pg/g. BRI —MRBIN: PRGN
Wb AL H R AR ER T, S KRR, R TS AR,
Ok, MARERR: TRRERE K. A TP BN A
FAAE0.1~02mg, T EHER AR . I MERTIR & AL, FIASE. B4
PR ICL, 4 B AL AT R B S RS, FE A VA P 64 25 e T
SR R IR BE, ISR 45 T 2 G B RV A, 7% 56 25 T 5 L9 ik o
B

1.2 KPESENIBSE

18944F, & [E]sht 1 88 J DL TR B 4 J 1 de B RO A 585 e ) L, ol I AR IR 2 UK
A WIH AR KA GRS G R0 E SR (RS ) 56 5| & [ B 0 B 4 8 R A5 e 19
RVE, HARIEEFIHN T RERIN I I N 4 8 IR ST etz i) 5 6 2
7, R T RUFEE. H Ao s 0 SR S R A T A LR L
Filio

1.2.1 2 PiiEik

WAEDTIEVE & AL B & i K I R, RO TR B LU e F o 4 S I
Ky TR RA R R R A

(D) FITTIETE

ZOTIE A A K R IR S B T S A AN AR BREA M E S B A
SEAITTE, T LA

QB TTIETE

PR e e oY N o TR ot ' AN T £ = 02 i 7/ O U SR o i S
B OBEL, A A & SR R A M DT

(3B E A

PN FeS0a ] i % it 8 & J& 25 1 T RO Mk S d AR TR UV BT S Bk U B X
FeO-Fex03. ZERE— X MBRZ MEEBE T, W&AMS, #HIEITH. FeS0oRE)
JFOE FH R, UOUE S MK . BB T2 A B G VAR R0, & BRI, 2



PLEAB AR SRR TS, AW RSB —FEHNE.
BRI, BiH: https://d. book118. com/06703412006
0006146



https://d.book118.com/067034120060006146
https://d.book118.com/067034120060006146

