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Abstract

Activated carbon is an adsorbent material widely used, and it has been the subject of much atten-
tion to look for a kind of raw materials which has a multiple source and is easy to process. The
leaves were used as raw materials to produce activated carbon. With the resource recycling, a
preparation method of high performance activated carbon was also hoped to get. This study ana-
lyzed the special surface area, micropore area and toluene adsorption capacity of leaves activated
carbon by orthogonal test, and finally got the best preparation method: 50% mass fraction of
H3PO,4 and leaves in an impregnation ratio of 3:1 for 12 hours, and then in an activated tempera-
ture of 400°C for 1 hour. And the result of characterization showed that the special surface area
and the micropore area of leaves activated carbon were 774.4 m?/g and 148.2 m2/g, respectively,
and the main structure of leaves activated carbon was mesopore. 95.3% of the functional groups
in the activated carbon’s surface were the acidic functional groups, which mainly included alco-
holic hydroxide groups and phenolic hydroxyl groups. The isoelectric point of the leaves activated
carbon was 5.33.
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7890A-5975C SR LM FUE K (GC-MS), EEZHHER AT, ZWC-100 s KCRFER, B
THIE T H ML ARG IR AT, ASAP-2020 LL3R MY, FEE Micromeritics Instrument A& ; HZ-9310K {8
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f) NaCl ¥, ] NaHCOs; 5% HCL 0 % 5 1 NaCl 31 pH R E 2~12, SR HIIIAN 0.15 ¢
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FISZIA K /NF N C>B > A. XHEAL, Ko > Ky >Ksar Kip>Kapg>Kops Kic>Koc > Kses [FIFELE
—EHIVEEIN, SR LI AR OB, PIE AR IR YE N, S ML AR R N I R R A
JrRN ABICys Bl 50%MBEIRIK I, 3:1 iR, 350°CHWEALIEE -

4.1.3. FAFEEMEMHERRESHT
12 3 N R SRABRTR PR R R 22 0 AT 5 SR o A0 BT 45 SRR B R > Rag > Raa, PRS- FF 25 140 S R i



AR 2R PR A 9 S ARALE

]

e 1L MR 2. B 3. KRR 4 BB
5 RACKFES: 6. BB 7. B

Figure 1. A simple device of absorbing toluene
by activated carbon
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Table 1. Range analysis of the special surface area of activated carbon

1. AR REROIRES TR

45 ABERIKE %) BRBIHEMpMy) CIEEE( °C EERMEA(mYe) MALEAA(mYg)  HIEMAIIR & (mg/g)

1 40 3:1 400 692.3 108.7 177.0
2 40 4:1 350 692.8 113.5 207.0
3 40 5:1 450 646.9 62.1 98.1
4 50 3:1 350 774.4 148.2 228.4
5 50 4:1 450 705.0 73.0 122.0
6 50 5:1 400 694.0 82.0 159.9
7 60 3:1 450 729.4 98.2 82.8
8 60 4:1 400 759.1 66.0 141.1
9 60 5:1 350 675.8 114.7 214.5
K, 677.3 732.0 7143

K, 724.5 719.0 715.1 R

K3 721.4 672.2 693.8 R B2 T

R; 47.1 59.8 21.4

Table 2. Range analysis of the micropore area of activated carbon

2. EMREMALERERES TR

G5 ABERIKE%) BREBHMpMy) CIFLIRECC)  HERmHAmMYe)  MIALTARmYg) IR AR R (mg/g)

1 40 3:1 400 692.3 108.7 177.0
2 40 4:1 350 692.8 1135 207.0
3 40 5:1 450 646.9 62.1 98.1
4 50 3:1 350 774.4 148.2 228.4
5 50 4:1 450 705.0 73.0 122.0
6 50 5:1 400 694.0 82.0 159.9
7 60 3:1 450 729.4 98.2 82.8
8 60 4:1 400 759.1 66.0 141.1
9 60 5:1 350 675.8 114.7 214.5
K, 94.8 118.4 125.5

K, 101.1 84.2 85.6 " .

K 930 263 778 AL R AR 22 347

R, 8.1 32.1 47.7
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M, X=ANEER BT NTFE N C>B > A 1Ak, K ABRIBEFRAIRE, Ko > Ksa > Kiar Kip > K >
Kops Kic>Koe > Kse, HITFE—E BTSN, W12 A 2R AR B OB AT, PR AE A6 Vi N
S AL A B I R R A5 07 K ABICys B S0%AIBERRMC S, 3:1 HIIRBTEL, 350°C HTEALIR & .
P2 Hral R WY, T A L T A AT AR B AR AT B () B R A 4% 26 A D0k 6 4, T EE R AR X B
& R Bk 9 MAIAH G2, BIIE I —4H Ee R A S I 26 1 iR 58 10, BART7 Egs
RUWA 40 GRER, BIRRLE 10 AR 4 WSRO HCRTIAA — @880, (ER LI AU F R A
W B AT B SR BRI, R PR B IR B R B AN, DRI AR Gt 6 3 45 21 (0 SR (A 45 25 1F DN 50% IR K
FE, 3:1 KERBIEE, 350°CHVEILIRE . AFRKEMENEWFRATAE, A0 FE[4] UAE5E 9 BERER F BERRVE
XA S ATREAT T I8, BRI A 51 3:1 ERIR T LR 24 h, 29 400°C FiEAL 2 h, AHELA
IR ) 25 25 R PRI 1) 4, VSRR
4.2. BEMERAREE
4.2.1. ERER S
WA — R AR, EER IR AT BRI R 0 — N EARER, B DU B R AR AT T
(Ko ASLBGAN IR 2R A5 B E A R 1 EE R TETARAE 646~790 m?/g Yu I P9ikaly, Horh efl 24 R il 13
ML R TR 774.4 mP/g. 5 SCHERIGE[11], BERRYE 800 K AU AR AF T iG A0 Il 15 (¥ K FR 0 M ok - 3 LU R THT
L% 600 m/g, FHAALL, ARSERGH A AT AR S R B B LR AL dhAh, s
Table 3. Range analysis of the toluene adsorption capacity of activated carbon

3. REIEFRMTERES T
5 ABERIRE(%) BREHHMpMy) CHELRECC)  WEREMmMYg) HILERmYg)  HIRMEAIR R (mg/g)

1 40 3:1 400 692.3 108.7 177.0
2 40 4:1 350 692.8 113.5 207.0
3 40 5:1 450 646.9 62.1 98.1
4 50 3:1 350 774.4 148.2 228.4
5 50 4:1 450 705.0 73.0 122.0
6 50 5:1 400 694.0 82.0 159.9
7 60 3:1 450 729.4 98.2 82.8
8 60 4:1 400 759.1 66.0 141.1
9 60 5:1 350 675.8 114.7 214.5
K, 160.7 182.7 216.6

K, 170.1 156.7 159.3

FH ORI B B R AR 22 2

K; 166.1 157.5 121.0

R; 5.4 26.0 95.7

Table 4. The comparison of test 4 and 10
Fz 4. W 4 5116 10 L5REEER

H5  ABFRIKEE(%) B.RBILLMpMy) CIEMLIREE(C)  HEREA(mYe)  MIALEM(mYg)  HARMEANR E (me/g)

4 50 3:1 350 774.4 148.2 228.4

10 50 3:1 400 790.1 103.5 166.7
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PR AL A N 148.2 m¥Y/g, & R EEREARN 19.1%, FHFLEHFN 626.2 mY/g, 5 AR 80.9%,
UL IS R LR AL 3, AR T 3ekk. NS K510 0T (R B

422. FHRFTEERASESH

5 MG R RIS ER. R, W R R A BRI, 5 IR
KMFEI RN 953%, HEEOFERE, BRI AN ERIRIE, T3 &G RR i w feF S Em)
39.6%- 33.8%1 21.9%. T ¥E ek o BB A B W, R T R R AT 4.7% . IX ] RE R BT AR O
(R M e PR R IRV AL, 75120k R rP IR T R Mo V5 A 2 1 1) M i P 3 TG 55 SR B AR Ak, AT B 22 b A
FREMM ISRV E R ], WA 2R S I B Re AR A A B

4.2.3. FRABESRST

S IR A R an 5] 2 BoR, b pH) O pH . pHy JIRNG pH E, S BT R
ST AR e TR, B2 5 EA S S pHAEZI N 5.33. 2 pH < 5.33 I, 4G pH {H /)
T MiJE pH fH; 24 pH > 5.33 I, J5la pH AE KT IMG pH {E . RIS B I R 2 1 55 LR 4008 5.33,
TR EE [FIAFE U B P s AR 15 RS P9 o R M AT 2 R

5. 45ig

AHFEFE A I JEARRE, B IE A RIS T A BRI P L IR AR 15 X = AN 5 TR B 13 1
BRI A& TR AT THRVE, (RIS R E SR 0 2% 1 T il 45 FXARS P3G R R ) 38 7 M B AT A . ARG IR
~F:

(a) FEBRIRIEEE A, WS TR A e 28 Tk FE TR 73 4 50% I BEIRR T K B R 5 W - 4=t L
3REERGE 12 /M, J5RL350°CIE 1 /N .

(b) ERAMEAE T HIAS IR S TR 1 LR AR 774.4 mPg, PRALTEF N 148.2 m¥/g, FHEABANNL
B 228.4 mg/g.

Table 5. The content of surface functional groups in the leaves activated carbon

5. MR REEEASER

S mmol/g JS R mmol/g # 2 mmol/g 122 mmol/g FiH: mmol/g
0.105 2.123 0.882 0.754 0.487
10
84
6
-~
Q
44
2.
2 4 6 8 10
pH,

Figure 2. The PZC of leaves activated carbon
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(c) K boehm {5 A5 L i 3E PR T 206 B I PR (KR AL AR PEEAT oMo SRR, A

PRI AL A ] 5 PRV PR SR T AR PR SR O 3, H R BOARE e My et , S5 4000 5.33,
E&HE

E XK HARE A4 (21307111); #LA BRBEIE 4 (LY 13B070009); #iiL T KBk % 5 TR

bz BSOS (ESE20130306); HE A+ A5 4r) (20133317120001).

BET#k (References)

(1]
2]
3]
(4]
5]

—

(9]

B (1994) WEMERA T 2RI 5. P EMoL R, b5t

FRE, T4 (2001) AIFIER T RS VMR RIE YR, AL, 24, 89-92.
TR, TL/NE (2005) BEERMEALPTAS BALI FT-IR 4307, AR5/ 545 1001, 25, 21-25.
T, ZEM, XU (2012) BERRIERE SR BRI MR £ M RAE. JTH AL W FI, 40, 280-281.

Caturla, F., Molina-Sabio, M. and Rodriguez-Reinoso, F. (1991) Preparation of activated carbon by chemical activa-
tion with ZnCl,. Carbon, 29, 999-1007. http://dx.doi.org/10.1016/0008-6223(91)90179-M

I, S, BREGES, 25 (2012) KOH ELTERI SR REFTIE MR BT L. #2545 T, 32, 89-92.

Philip, C.A. and Girgis, B.S. (1996) Adsorption characteristics of microporous carbons from apricot stones activated
by phosphoric acid. Journal of Chemical Technology and Biotechnology, 67, 248-254.
http://dx.doi.org/10.1002/(SICI)1097-4660(199611)67:3<248::AID-JCTB557>3.0.CO:2-1

Yang, K., Peng, J., Srinivasakannan, C., et al. (2010) Preparation of high surface area activated carbon from coconut
shells using microwave heating. Bioresource Technology, 101, 6163-6169.
http://dx.doi.org/10.1016/j.biortech.2010.03.001

Guo, Y. and Rockstraw, D.A. (2007) Physicochemical properties of carbons prepared from pecan shell by phosphoric
acid activation. Bioresource Technology, 98, 1513-1521. http://dx.doi.org/10.1016/j.biortech.2006.06.027

[10] 1F2 (2012) FHLRIETER HH 4% St 2, 4- &8 2, 4, 6- =5 MM ERERT 7T, (L4 K2, FFE.
[11] fEH, B@E (2001) SEILTE RG] T2 R MR T 7CERE. J&/ 7K, T, 46-50.


http://dx.doi.org/10.1016/0008-6223(91)90179-M
http://dx.doi.org/10.1002/(SICI)1097-4660(199611)67:3%3C248::AID-JCTB557%3E3.0.CO;2-1
http://dx.doi.org/10.1016/j.biortech.2010.03.001
http://dx.doi.org/10.1016/j.biortech.2006.06.027

	Preparation and Characterization of Leaves Activated Carbon
	Abstract
	Keywords
	树叶活性炭的制备及表征
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 试验材料
	2.2. 试验仪器
	2.3. 试验药品

	3. 试验内容
	3.1. 树叶活性炭的制备
	3.2. 样品表征试验
	3.2.1. 比表面积孔隙结构试验
	3.2.2. Boehm滴定[9]试验
	3.2.3. 等电点滴定试验

	3.3. 树叶活性炭的甲苯饱和吸附量试验

	4. 结果与讨论
	4.1. 最佳制备条件分析
	4.1.1. 活性炭比表面积的极差分析
	4.1.2. 活性炭微孔面积的极差分析
	4.1.3. 甲苯饱和吸附量的极差分析

	4.2. 树叶活性炭的表征
	4.2.1. 比表面积分析
	4.2.2. 活性炭表面基团含量分析
	4.2.3. 等电点滴定结果分析


	5. 结论
	基金项目
	参考文献 (References)

