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Tab.1 Industrial analysis and elemental analysis of blue—coke powder
Industrial analysis Elemental analysis
M, A Ve FC., C. 0,  H, N, Se
Blue—coke
d 2.15 16.77 12.07 69.01 72.88 0.3 1.06 0.88 0.6
powder
Ko A BACKE KR B T AL TA RG], B34 ER2,
F2 HEXEKHEZEER
Tab.2 The main indicators of coking wastewater
oD/ (mg/g) NH, "N/ (mg/g) Phenol/ (mg/g) pH
Coking Wastewater 3604 303.15 911.26 8.74
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Tab.3 Performance parameters of BACs

lodine
Sample /mZSB.ETg’1 /mszm-mg ; /ngot.algiw /c:; g . /\X“/% /dnm nmu;t.)egr’{ Y/%
BAC-0 641.84 469.17 0.372 0.201 50.06 2.32 838.75 -
BAC-N 519.67 341.09 0.298 0.158 52.85 2.39 612.33 81.35
BAC-P 601.47 401.95 0.339 0.186 54.90 2.22 776.22 89.35
BAC-0X 504.34 273.47 0.352 0.126 35.78 2.85 600.24 92.56
BAC-AC 625.13 404.55 0.366 0.187 51.14 2.34 792.98 90.67
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H1 EHRMSEMIB N : (a) BAC-0; (b) BAC-N;
(c) BAC—P; (d) BAC-OX; (e) BAC-AC
Fig.1 SEM photographs of BACs: (a) BAC—0; (b) BAC—N;
BAC-P; (d) BAC-OX; () BAC—AC
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Fig.4 Concentration of oxygen functional groups
on the surface of BACs

Sample Carboxyl?I Pheno } Acidity }
/mmol * g /mmol * g /mmol * g
BAC-0 0.0754 0.0585 0.1784
BAC-N 0.3862 0.2214 0.6091
BAC-P 0.1972 0.1371 0.3163
BAC-0X 0.2571 0.1798 0.4124
BAC-AC 0.1587 0.1252 0.2991

2.3 BACsX £ 14 & 7K BO IR M 1 e
231 BEEM 0 Roh PSR XT COD 2B R 52
M anE 287 o
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B2 BOR A 3TR R # e
Fig.2 Effects of modification condition
of BAC on COD removal rate
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Fig.3 Effects of dosage on COD removal rate
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Fig.4 Adsorption isotherm of coking wastewater onto BAC—N
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Tab.5 Adsorption isotherm parameter for coking wastewater onto BAC—N

Langmuir Freundlich
TK q./(mg + g™ all. * mg") R’ K, n’ R’
298 196.89 2.25x10™ 0.98554 0.00681 0.3794 0.9323
308 204.08 497 x10™ 0.98924 0.00060 0.3503 0.9810
318 206.56 532x10" 0.98552 0.03206 0.4385 0.9300

H2STIHL, ANENE ST H Langmuir /7 FEHULA 1)
FH e R B K T Freundlich /7 8, 33 08 B A4k 5 /K
TS Y W) HE BAC-N - B4 W% R 45 3 £k AE 55 1 3t FH

Langmuirfs B 00, W B2 72 J@ T 21 0 5 )2
Bf o 38 THRAE 298K . 308K, 318K e KM
B} & 43 5 A 196.89mg + ¢, 204.08mg ¢ g 'Fll
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YER 7855, W Rz A8 R . /e 25 s 138
HA B M Y < 0.5, RS RYE RS
BAC-N FJE St
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c. (6)
AG’ =—RT InK, (7)
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WHI (mol » K) 1, A G R A5 (b v 755 A 0
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Fig.5 AG-T
WAE (6) = (7) AT AR E T
KA B R A G, F-1EAG-TE (WLES)
BIAHERIBAHMAS, HEZ R LFEKe, Hk
6n] K1, RHE RIS, CODEBRFA LT, H
WRLTAAHE AHS0, X ULHIR R R, S
M TR X CODEBRA R ; M HAG <0, AS>
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Tab.6 Thermodynamics parameter for coking wastewater onto BAC-N

coD

T/K rreanjcoev/a%l a/(mgg") c/(mg-L) K AG"/ (kd 'mol™)  AH/(kJ *mol™) S/ (Wmol - K)

298 80.61 38.11 3049 5.49 -4.22

308 82.48 38.96 3117 6.40 -4.76 13.08 58.00

318 86.79 39.84 3187 7.64 -5.38

234 EHREOYH 318K AR T 7% 37 B Xt COD 22 b 2R [ 52 g D Je]
” ° P — 6. FHEI6R] I, 723 ¥ B f Or/mind /il % 100r/min
ol P 1, BAC-NXHELHBEK M HACRELTI 0] .,
of o TN %2 2000/min, CODZBRA LT AT, i
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COD removal rate/%
W
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L L L L L
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Ho K%k B ATR M AR e
Fig.5 Effects of shaking speed on COD removal rate
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g1, A ORI ) AN e K W B e i B, R
ViR KCOD L BRFA BT Rk, X R
e R SOE PR R TR , URL 2 Rl S R,
NEBAER 3 AT RE A LE PHR T 2L o DRI 25 W R RICR:
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235 BME A FoH EAFRFEET, 2Rl HE=
RN I12E R ORI AT | Bangham 5 751 A1
ElovichB R0 W Btk #1740 G, g5 R an & 7/ &
THIR

t 1 t
W R Sy i, — = 7t — (9)
. Kaq 5 q,
WOk N B, g, =K P +C (10)
Elovich# . ¢, = A+K, Int (11)
" 1
Bangham#i#y. lgq, =lgk+—Ilgt (12)
m

A
K,k T G A TR I B 3 % K [/ (mg + h) 5
m” K ek W BRHER R, KRIA R H 5
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(b)lntraparticle diffusion modSl
35
_
30 /
- ¢ —
025 -
ES 2 N
T 0 l///
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U
o
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t/min £ Fmin”?
1] =
(d)Bangham kinetic model %’—’f
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i
13]
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EfE P
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Tab.7 Fitting curves of adsorption kinetic equations

20 25 30 35

R7 WM NFESH

Tab.7 Kinetic parameters for the adsorption

Shaking Pseudo—second-order model Intraparticle diffusion model
speed/ (r/min) q/(ng-g") K/[(g-mg' -min"] R ke c R
0 25.58 0.00269 0.9998 1.2317 9.9753 0.9251
100 41.27 0.00293 0.9990 1.3022 23.7889 0.9475
200 40.26 0.00295 0.9991 1.1493 24.3885 0.9816
Shaking Elvich kinetic model Bangham kinetic model
speed/(1/min) k, A R k m R
0 4.714 0.2483 0.9823 5.7108 3.4471 0.8458
100 4.823 15.244 0.9732 19.5164 7.1633 0.8880
200 4.183 17.146 0.9913 19.8838 7.7101 0.9892
Hi I 7AERT AT, U = sl e R A A
[ T IOBAC-NU LB K R o 2 O RO
PERBULTFHET1, BIBAC-NXS AL IR 7K W B9 T SR A R R 2R B T WL A HLIR )

o S S /7 ) DA oy - S/ & P e
T R] 2 TS R B0 BT AT e A, A MR RO
% A1 W R AR AU PN B 05, i LI — R i T
AFAERRIOE PR ST, - WSE R T 5 52 B s 51 3 1T R
o A ARG A 2 S ) D (B DR E ™ AT A
UL Gy 30 A ) R A ) DR 3R DA R R 5 AR
WA S [ ) - SRS L BTl LT SR AR K
TEBAC-N I 32232 3 b~ IR i Ay 2 1

2ERIEVERHATE BTk VRS MR FL IR SS
PRI R 2 0, XA R K A T B AR P
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Adsorption of COD in Coking Wastewater on
Acid Modified Blue Coke—based Activated Carbon

JIANG Xu, HOU Dang—she

(Research Institute of Energy and Chemical Industry, Xianyang Vocational& Technical College, Xianyang 712000)

Abstract: The blue coke—activated carbon (BAC) is modified by nitric acid, phosphoric acid, oxalic acid and acetic
acid at room temperature was used as adsorbent to remove COD from coking waste water. Characterization of BAC
was performed by using specific surface area and pore distribution analyzer. Scanning electron microscope(SEM), and
Boehm titration. The results showed the iodine adsorption value, BET specific surface area and performance
parameters of BAC became lower through modification, the BAChad more quality of acid functional group than
unmodified.The removal efficiency of COD from coking waste water was also enhanced by modified BAC while BAC
treated by inorganic acid was better than organic acid, and nitric acid modification (BAC—N) was best. The removal
rate was to reach 86.79% when 4g BAC—N was added into 50mL coking waste water in 90min with shaking speed of
100r/min at 318K. Langmuir model could better describe equilibrium adsorption data by BAC—N and thermodynamic
parameters indicated that the adsorption was spontaneous, endothermic. The kinetic study showed that the adsorption
process was best fitted by the pseudo—second order kinetics model.

Key words: acidmodification; blue coke—activated carbon; coking waste water; adsorption
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Reflection on the Research of the
Campus Culture Construction in Vocational Colleges

LI Ya—ya
(Xianyang Vocational & Technical College, Xianyang, Shaanxi 712000)

Abstract: Culture, the national tradition, is the spiritual home for our people. Campus culture is combination of the
material wealth and spiritual wealth during the long—term school running, and is the element of socialist spirit
civilization. The vocational college campus culture construction is fully manifest of the school comprehensive
educational strength. At the time, campus culture is the key point if realizing school-running philosophy, advancing
school-running level and teaching quality. And also it is the vital access of educating and guiding the vocational
students healthy growth and fully development.

Key words: vocational college, culture construction, reflection, research



