2017411 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %48 % 5B 11 M

doi:10.6041/j. issn. 1000-1298.2017. 11. 033

3% 32 B 4T 4 5 2 T 8 S B0 45 5 1 RE T 5

N \ n 2
FRME EREE KR IEe
(1 P A BB VUSRS B BRI a2 7121005 2. AL SOboll A bR R 19 B R . st 100083)

B : LIXS T (CF) LR 4E R (Cell) R J50RL, SR/ K/ IR (KOH/H,0/CO(NH, ), ) 1 28 0 5 3551, i 38 B
A% 3 X8 B B AFF T, SR 1) XS W R VI A T A 2R J B I A B TR 3 0, Ay A A R R T R Y RE AT B R A A i
AR A B TC R Zn, 2 TR I 88, BG83 & N(150.6 mg/g) K(136.7 mg/g) Zn(13.9 mg/g) I [ i & 45
B 22 I R R TR 46 78 0 I B X0, 6 S K 2T Ak R BRI ALK (Cell - CF) o FTLLAM3E (FTIR) (X ST 51 (XRD) |
X B 7 BB (XPS) \JEE R MBI X Cell - CF 7K BE K i 58 6 45 1 KT LB HE AT 40 07 5 R AE . 45 R KW &
A VS 70 b B JS A T R T 4 3R JRURE 4 45 T S5 IR B 5E 4, Cell — CF i[9 Z IR AT 4E R 04T 17 43 F I 9 2R 4 47 &
IR T BRI 53 T RIAE I J7, Cell — CF i B RE A S8 88 T 64T T 48 B B o 53 4h, o B35 37 52 30 0 K 724K
28 25 R, Cell — CF BRI AE W0 A0y B RO, AR S — R RO IE .

KRB : WL LF4ER; KB KAAHIE

HESEES: X712 X ERARIRAD: A X EHS: 1000-1298(2017)11-0271-09

Preparation and Properties of Multi-functional Zinc Fertilizer
Made by Cross-linking Chicken Feathers and Cellulose

XU Chenyang' CAO Shenglei' GENG Zengchao' SUN Runcang’
(1. College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Materials Science and Technology, Beijing Foresiry University, Beijing 100083, China)

Abstract; The development of new fertilizers from agricultural and industrial wastes could be both
environmentally-friendly and low-cost. High-value utilization of chicken feather ( CF) and cellulose
(Cell) has always been a challenging endeavor. A multi-functional zinc-rich fertilizer was developed by
cross-linking CF and Cell with KOH/H,0/CO(NH,), (KOH, 1.5 mol/L; CO(NH,),, 0.12 g/mL)
being a composite solvent, which was named Cell — CF. The main procedures were: the CF was firstly
gone through alkaline hydrolysis in the composite solvent with ratio of solid to water of 1: 10 at
temperature of 75°C for 2 h, then the polypeptide solution was obtained and cooled at —12°C ; secondly,
the Cell (0.06 g/mL) was immersed into the polypeptide solution and the Cell — CF hydrogel was
obtained after high-intensity stirring for 30 min; thirdly, dilute H,SO, solution was used to adjust the pH
value of Cell — CF gel to 6. 5; fourthly, ZnSO,-7H,0 was added to the gel followed by constant stirring of
1 h; finally, the above gel was prilled with a 1 cm x 1 ¢cm x 1 ¢cm cubic mould and dried at 60°C in oven.
Chemical analyses of the granulated Cell — CF fertilizer showed that it contained nitrogen of 150. 6 mg/g,
potassium of 136. 7 mg/g and zinc of 13.9 mg/g. Water sorption measurement indicated that Cell — CF
had good swelling capacity in water. Hydrostatic nutrients release experiment revealed that Cell — CF
could slow down the release of potassium and zinc into water. The formation mechanism of cross-linking
structure of Cell — CF was investigated by FTIR and X-ray. It was demonstrated that the crystal structures
of CF and Cell were destroyed after being treated with the composite solvent, and there was hydrogen
bond interaction between the polypeptide and Cell. After the Cell — CF was immersed into water for 8 h,
strong fluorescence signal was detected from the crossed Cell — CF while there was no fluorescence around

Cell — CF, meaning that the polypeptide was not dissolved in water and the molecular interactions between
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Cell and CF were strong. Photoelectron spectroscopy results showed that zinc was chelated with the

functional groups of Cell — CF. Soil incubation experiment and pot experiment showed that Cell — CF

could release high bio-available zinc in a long term.

Key words: chicken feathers; cellulose; hydrogel; long-term effect zinc fertilizer
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Fig.7 Water-absorbing swelling images of samples immersed into water during the first 10 min
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