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Catalytic degradation from a new catalytic cellulose to tetracycline
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Abstract: Four amino phthalocyanine compounds: cobalt tetraamin-ophthalocyanine (CoTAPc) was prepared
using the oxide method. Next, the cellulose derivatives carrier was synthesize by sulfonylation, and then a new
catalytic function cellulose (F-CoTDTAPc), which the CoTAPc loaded on the cellulose derivatives carrier, was
obtained with a chemical bind. Afterward, element analysis, infrared spectrum, and atomic absorption spectrum
were used to characterize the structure of the intermediate and final products thereby confirming the expected
product synthesis. Then, degradation performance of the new catalytic function for cellulose to tetracycline was
determined, and the affection factor with different temperature, time, and concentrations of oxidant and tetracy-
cline were explored. Finally, an orthogonal designed experiment was used to optimize the degradation process.
Results showed that F-CoTDTAPc was successfully prepared, and in the presence of H,0,, it rapidly degraded
tetracycline with better in situ regeneration. The optimal degradation process for F-CoTDTAPc to tetracycline
was follows, the tempearture was set as 60 °C, time as 5 h, the concentration of oxidant as 0.05 mol -L, the
concentration of tetracycelne as 5107 mol-L™". [Ch, 9 fig. 5 tab. 24 ref. ]
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1.000 mol - L™ P& AL AN WA i 1 h, 308, ek 2k, B8 BRRYE, ks 1wk, &mia
PRI A 40, R4S 2] i 8 €0 [ 14 DY 22 BE PR (CoTAPe) (1) .
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Figure 3 Production of oxidized cellulose derivative
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Table 1  Elemental analysis data of cobalt phthalocyanine derivatives

LY/l ¥ e/ % A/ % B/ %
CoTAPec 43 #iiH 5 MH 60.86 3.19 26.62
CsszoleCO
CoTAPc FIp(E 59.48 2.78 24.97
F-CoTDTAPc 43 #1551 46.60 3.11 16.31
. C32H]9N12CO<CSH1305)/1
F-CoTDTAPc # it {H 44.01 3.80 14.25

24 JFEFRI(AAS)
XF A Bl BR AT AR TR B S R AT IR TR & 2 CoTAPc 5 F-CoTDTAPc H R F R4 R
Mg, 45 RANEE 2, 20hh6iE, JLE T EE A T Table 2 Atomic absorption analysis data of cobalt phthalocyanine

Wi, il CoTAPc il F-CoTDTAPe i Il % . derivatives
25 F'COTDTAPC u&]‘ﬁ'ﬁﬁ‘éﬁﬁ;ﬁ %B\% ﬁi/(p«g'g") IEILIE%Z/%
CoTAPc 9 350.24 97.00

251 AREwE 2HIDUM KRB FRAE L A 5 fr

o o ‘ F-CoTDTAPe 7 203.91 100.00
AN RIAE: PUERER B W B A, WOt W

BEZ 3, 2l B bR IE T 22 (y=0.058 24+11 981.45x) 3.0 =11981x+0.0582

CRMEHITEARLAT (R=0.994) , T 1L FH T 55 36 v L5 A 251

AU PR R TR B AR R _20F

252 RMFBEAAMME G FRETF, B ZI1ST

5 0% R 3900 A 5015 0 A 22 £ A5 A Lot

FRETT 22 W00 T 0 6T 2, TR R S8R 05t

V2T F A TR R G TR s T AR o L8 , , '
B 244 R A B A B P R 1 .05 OO0 ol - Lo 02 0000

11T S5 i OB P ek R T R S iR T R RN e N g5 wmm sk AL st B E A A
T AP ST F-CoTDTAPe By W B 451, ABFSELL Figure 5 Curve of the initial concentration of tetracycline and
TUIRE R 5T, % $f Langmuir, Freundlich WY [ 5 the corresponding absorbance

BI%F F-CoTDTAPc () 1% it BE 38 AT 8F 58 . (DLangmuir W% RS . Langmuir W B Y f2— 7l 2 AR 11 1% B
BR3P T I B B2 1 W BRI o S U e =X (3)

0
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B g FoR HUA T 1 IR B 00T DU PR 3R B IR 6, b S SRR RE A DG 1Y Langmuir #4C, ¢° R HLZEM
TR RO BEE: e 227 W R ST A6 I DU ER R B SR Mk . @ Freundlich WE AT o Freundlich 253 77 74 1 1
Bt S5 TR AN (4)

q=Ke " T &M% ALS3]: Ing=In K+(1/n)Inc., (4)
K (4 K, nHy Freundlich 3%, ABF5R912%48 T 298 K, 310 K, 323 K, 335 K 2§ 4 Ffi it i 51
TSR FEAE F-CoTDTAPe |- (1 W B 3 iR 26 (181 6) o K&l 3 rp i 45 26 43 731 R Al Langmuir 1 Freundlich 1%
BRI EA T LR, S5 R a0 & 7~8 fif /R . SR Langmuir 1 Freundlich 5 2 g Ul g 455780 %) pU S5 R 7F F-
CoTDTAPc Iy B AT HAFN IS, AHRLZE MR B an3. 3 ron . MFR 3 Al UL : Langmuir Fl Freundlich
TR AH G R B, RO X 2 oAk B 4 n) 45 4 b S e F-CoTDTAPe X DU 35 2% A4 W BfF 45 o o H 2,
Langmuir W SFFA5E TR A5 e W o 5] 1) 2 1 2 2 50 1, — P BRARLY B 40 F W FFFASE R, 17 Freundlich M B A58
RUSE I F 3 10 A2 — [0 P 2R . S2B5 F-CoTDTAPe [y 3 1 A J& 5 — 1, 76 A [R] W BFF e o0 114 W% B R
KRIEH), P, Freundlich W% 0 4 5E R4 DUIF 2276 F-CoTDTAPe | () ELSC W AT o 38 35 1
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Figure 6 TIsotherms of Tetracycline on Figure 7  Adsorption isotherms for Figure 8  Adsorption isotherms for
Co-TDTAPc-ACF at different tetracycline  fitted by tetracycline  fitted by
temperature Freundlich  equation at Langmuir  equation  at
different temperature different temperature
%3 AFEEET Co-TDTAPC-ACF R Mf MUIR & iy &8 g 1 7Y
Table 3 Isotherm model of Co-TDTAPc-ACF adsorption tetracycline at different temperatures
S5l 2 A 1Y /K SR B q° R
298 y =0.462 84+0.524 56 «x 1.133 3 1.906 4 0.984 19
310 y =0.341 83+0.455 45 « 1.332 4 2.195 6 0.988 84
Langumir
323 y =—0.274 18+0.418 24 x -1.5250 23910 0.997 57
335 y =-0.428 71+0.362 07 » -0.845 0 2.761 9 0.997 09
A il A Y /K A T7 kg n R
298 y =-0.860 74+0.686 81 x 0.422 8 1.456 0 0.994 96
310 y ==0.154 26+0.598 68 x 0.857 1 1.670 3 0.984 40
Freundlich
323 y =0.204 09+0.593 87 x 1.226 4 1.683 9 0.997 36
335 y =0.647 07+0.535 99 x 1.909 9 1.865 7 0.992 79

¥, Freundlich & % K W] FI R 2878 W B RE 1 AR K/, KRG, W BERE Jy s . X (4) iy K T LA
A ELIIEEETEE N, K AEE R T m i e, BT R, F-CoTDTAPe 1) % [t 5g J) k47,
RV A F) T F-CoTDTAPe X DU BR 2 AW B o o S e 7 5 o6 o /0% ofE 500 44 R (g W BT BB 90, n> 10 2 BT it
Ko AT, WE o fE 110 Z B2 A TS R, mEE3 T MEREWT S, o EHEH
WRABERA 1, I BE T A R T B BEAT , OF HLAE SCI0 ik BE Y BN, F-CoTDTAPe Xf DU R ik & HA
e W BRYRE T o
26 REMBRMBEHNRE
N TR R W B AL AR 25, 58T B iRl iE o Rfig et ) o 4000 700 FH 5 R0 R) s v 2 T I fige D 34
R o 4% Lo(3*) IEAC LI Ar BL il 4 R 3 K-V IEAC S . IEAZ R K PF-RMWEK 4 Fim, #13k 4%
TIPSR IR R 1Y Lo(3Y) IEAC S0, S50k S, *4 EFE=AEE
FH2E S AR DUBRZE WA 22 R=23.03, FKHPUIA Table 4 Level of orthogonal table

B R s e R R R, AR RN R, TR HWZEA HEB HZC D
T D OF O B R B B . TR, GUIRRERRRG AR KT IR s
T LA R ABCaDs. 75553 B 1 2 A BF 5% o it S 1k & (mol-L7)  (mol-L7)
(H:00) %8 FHR IO I T 6 O B0 25 5, e e e P 0 4 010 1000107
TER B B EAL R P I FR 2 (R i, W A 0 o0 000107
3 80 6 0.01 5.000x10

HEAEAE T o X T 2 S A 0 B %820 590 09 1 AL, R A LA
Ja B — 2 SR R AT TR AR o
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Table 5 Results of Ly(3*) orthogonal experiment for oxidative degradation of tetracycline

Jrs T/C t/h SAL R B (H,0,)/ (mol - L7) - PUFRZR K JE/ (mol - L) Wit 3/ %
1 40 4 0.10 1.000x10* 12.66
2 40 5 0.05 5.000x107 51.83
3 40 6 0.01 5.000x10* 0.24
4 60 4 0.05 5.000x10* 5.86
5 60 5 0.01 1.000x10* 14.06
6 60 6 0.10 5.000x107 43.30
7 80 4 0.01 5.000x107 26.28
8 80 5 0.10 5.000x10™* 46.26
9 80 6 0.05 1.000x10™ 46.62

K, 64.73 44.80 98.22 73.34
K, 63.22 92.17 104.31 121.41
K; 119.16 90.16 40.58 52.36
k 21.58 14.67 32.74 24.45
k> 21.07 30.72 34.77 40.48
ks 39.72 30.05 13.53 17.45
R 18.14 16.05 21.24 23.03

27 EHINEEFERAEUSUNAZOEBIEE DT

WAE A TR, Eoe, IR R R b, 2deG, &Rk (MPe) Uk iU 5 25
R BE (1IMPe*) | 285 28 48 18] 5 8AE J8 = 2 245 4 Jm IR (BMPe* ), 2 1) 0 2485 <6 Ja I T A5 2
BES TN (07, WIRRATLLS O RAERNIFGM ™, KAERIFIFIRA B, M8
T ifE o B 2 AL 2T Ak 3O i AL i DU ER R A AL A AT 9 BT R

k C,H N, N,
40 £F 4 Z di ey KPR

B9 #AEML Y E RSB FpLh T & B

Figure 9 Schematic diagram of mechanism of F-CoTDTAPc photocatalytic degradation of tetracycline
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