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Characteristics and performance of water-absorbent

slow-release calcium fertilizer

HE Xu-sheng, GENG Zeng-chao
( College of Natural Resources and Environment , Northwest Agriculture and Forestry University , Yangling , Shaanxi 712100, China)

Abstract: Incorporating super absorbent polymer (SAP) and calcium nitrate into one body by chemical polymeriza-

tion, and then water-absorbent/ — retaining capability, some chemical properties, morphology and nutrient release perfor-

mance of water-absorbent calcium fertilizer (WACF ) were characterized by water absorbency, soil water characteristic

curve, ultimate analysis, IR, SEM and 7-day dissolution rate. The results show that the WACF has water-absorbency of

approximately 165 g+g~', 103 g-kg™' of calcium content, nearly neutral pH. The SAP incorporated with calcium fertilizer

by chemical bond and substrate occlusion. The pores of cross — linked network of WACF are space to storing water. In com-

parison with the check treatment, WACF can increase volumetric water content of soil by average 14.0% between tested

suction when the ratio of WACF to soil is 1% wt. Also, WACF show better slow-release performance of calcium nutrient

which retain calcium nutrient in hydrogel substrate much more time that increase available duration of soluble calcium.

Keywords: water-absorbent calcium fertilizer; chemical polymerization; characteristics; performance

ERALY T I PR SRR G RIE IR
LA A RO, AN 2R 15 S0 R B
Bkt =3, g ms o R TR TR
TSP R B K (H T 5 pH fE 22 6k
LA S S, RS AMEPEAS AL A WA A,
Z AT REOK, BRI A L . S5,
EHLEAR A N R BREE K 7 2 VR i i A iz
SAISIEC , o RSN R TR 2 5 30—
SIS VRS R 2T BT A W K - ek
O I AN T AL T T O R AR ) 2 B K R L
S A R B R S R, X R

Y5 B #5:2016-01-21

T R A LA PR e 1) b X, B 3K 43 Bl £ 1 4
AP R I A AL, DR KGR e s RS R
FROYHRET BAG S W A P o AR
IR B HE A — A Tl B BRE I A 55 HE , T A K i
JIKTE A 5 B R 7K BRI AIURE , ] — >R BB ™
A TFAEYRR MK GBETEA R, HARZR A%
P T B S  K UEE IE URE © 3 3 49 i S MR A A
BEIRIPIINT o LA, BB T Al R IR 20 R
PEREIIE IR A, T IR0 I GBI RAALE | 4
K IR0 A RN KA 58K NS HAE T, A F T4
P e L SR 400, AT B T R R S R S

EERI AT U254 (1962—) , 55, BIWEFE 0%, 1 b, 32 BN SR B 5 A2 W BB VR AL A T R R 5 7 ML B FE o E-mail : hexiao2001hj @

aliyun. com,



86 T2 X AR AT

o535 &

JE 15T AR R S AR ke AR R 1
%727 IEBE (Root — targeted delivery)[lé] o MRS &
— DIKIEVEARGF O B HE , =21 Z AR W #8511 1 HE
B AHAEYD B ik e KB 5 T ROBDTTE
MR I, BATHE— P AR ARG LRI R 55 HE
b i 3G BV R A — R PR K G RS L, Dk
AT AT R AL - MWL R B SRR TS
AR7= o

LB i

1.1 fRKESAEHI&

R4 R (CMC) N 25 85 10K, i $E i
%, FLTE BORS BRVA R, 4% LU B 2E AR W L2 4k 2R T
WD AR ERES (437 400 T, P 18 I 2 W R
W, 7EH A I A TAHEER 50 mL + 40% wt KOH 32 mL )
HORI IR 25.4 mL, IEHEFETE B SITR A5 W, H4 B i
AHITE 60°COK I b, FETR A W Hh I A Y 35 XU TN #s
WA 0.0105 g, #FE A fE , FEINAE A =5
THE 0.028 ¢, WEFEH 5 G, IR HAE KW T = b
30 min J5 , FHEZE 70°C, 15 min 5 &4 BE K, 10
min J5 45 AN, A5 3 SN, HoR i W e vk
Pufa, TS0, R & PE/IN, 6 4, A R sk, TG
IK GV PR S5, 2% T 5% 11 6, 06177 4 Jo el 1
fii, TCRRHR AT WAL, 2 S e s 248 i
1.2 WRKEERREENNE

PR 1.0 g(W)) PRAKZZREESIE 3 4y, 73 ST AE
300 ml ZE 1B 7K B BEAR 1, AN (] B 1] 28 98 R o 7K
W EE R (W), SR 5 H PR K G2 B 55 B K B JE P
A ZE IR B B AR, AL — s i ] 2 R R o 90
SRHLE, WIE AT, K EE R B A FH oy 1k .
TXRE ] A5 2 PR 7K S% R 55 I 11 IR /KA 23R R /K s 34
IS I AR IR 1), 33 A I T 590 At D 7K 2 R 45 IS 1 it
TR,

SROBKFEZSNEK ) (gog™") = (W, = W,)/
W,
1.3 pHEMNZE

FREARKERASAE 1.0 g 3 43, 43 BITHCA 300 ml
ZRIBK I RAR T R OROK SRS I8 7250 oK Ik I
PEFE K BEC W, S8 5 H pH T E pH A
1.4 BEENERTESH

PRI R 515 A 5 80 4 DU 2 R L - W A O %
B, TR AR BT
1.5 EBEMNER EDX 2

BET 0 PROK G2 B HEAE ity /N URL TBCFE 41 F A
PIRE G b FEZRBE AT IR AR Ry e A A

RGNS, FHE S PhilipsFEG XL3 M54
BT, il sk BRI, I EDX (Energy Dispersive X
— Ray Spectroscopy — BETR (O X — S IGHEA) &
HITRH M.

WK B I PR 7 65 A L A XL 2%« R /K % T 5 A 47
TARIURL, A ZE IR K Bt rh, S84 oK I IK IS
PIHUE — /N, il 7E Je B (Nikon E801) I s 552 T W
- e R
1.6 £I5MEE

B K 2 R85 AR /D, B 3 F e B s
¥IA , 5 KBr By AR SL R A J5 , S DAY
(FTIR - 60SXR 2 [E]J& 15 Sy (WA 24 7)) i 10 s 40 5b
Heii . LLAMNEEE R IC R CSV 452X, T Origin 8.0
YRS RS LU, I8 B AR L 2L A LS & S
K 3] WORD SCRS v, 4 18435 ik K 38 /] — Fb 451 K
/N, BR G FTFF WINDOWS Bif 4 H i I i 4 14, K
WORD H (R it 21 A1 ] 3 350 A2 1 F i s 381 ] i 7 T
W LIFEE— DRI R = FE R T A R 2L NE
TR W AE— AT P R U el R v (R - i B e 5 7R
B, BJa BRI
1.7 7R 4H1E fh &N E

HIE T 0.25 mm RS BT - b 3R SEOE o 20
BLINE K A RRIE IR 1 £ ARS8 AR08 I
TN 1% B PRIKASAE , S8 5 BT B 28 88 19, PR ic
S A IR R K RSN LR
WK I, FROK AR BRBIOK PRI R . AR
S e B CoHLAEA [F) B30 B2 T 20 -y, 0
ANTRL B O B B0 A i T, T AR K
i, EXCEL Z: il /K /3 Ak 45
1.8 KiZHERWE

RICERHERY 7 d AR RO g (R =
0.001 g) PR/K ZZBEAGALAE it 3 43, 3l LA 300 mlL
BERRH I 250 ml ZE48 K, LB 7K 28 B 45 A
TEH A T WK K, 7 24 h 5 i g, WOBE AR A7 4T
TETR , BRI B B TR A 7K 2 B 605 A it % i [ 4%
B Bepi UG B R ANA 100 ml &4 7K , #5824 h
Je it U AR . BB AR RE BRI 1.2.3 .4,
5.6.7 do BRI IR EE A 100 mL 285N , &
5% 100 mL, T 5 W0 J3 B 4040 A v g 5
B, K SAS6. 2 55t it #r, i Origin 8.0 1R
1.9 THE#ENE

0.25 mm A5+ 2835 30 em x 5 em JEHTH
JRUREETR 25 em, SR )G (81 1 — 21 - 49, B A B s 13
B A 20 em (& EEAS B SL B0 HERMRE 5 0.25 g(KE B
£ 0.01 o) BUEAE AR, AR5 FI T A e



5 13

28 142 45  ROK SR ES IE A4 AE S5 TR fE 87

TR}, LI E S 1 (TOAERL) RS K AR /K5
3K, R E L 3R, K 250 ml L5
TR, ZJa R 100 ml 258 Tk, ik 7
d, I R IR , Bkl o3 51 45 2 100 ml,
FAR T WA o B A5 5 1 . BU0Hi T SAS 6,214
50 #T, F Origing. 0 1E
1.10 f#if i

AR S - K SRR i I R R
4 U TR AT — 2 B b A T ) 3 -, 4 398 5 b A R R
+,pH{EHR 8.12+0.23, HIEHHTE N 16.8 £ 1.2
g-kg ™ HALA H 40.56 mg- kg, HALHE K 7.8 +
1.1 mg-kg™", BALHI Hy 178.95 mg-kg ™'

2 gER540T
2.1 {RIKEFFRISABAISHE
2 1 n] LLE Y, PR 7K 85 8 1 W K A5 R 25 Ky

165 g+ g™ ', HHE 1 78 T B4R K 45 I8 AT i i 25 25 1
IKZIN 165 g, Ui BH 12 85 I 2 — ol 6 568 T 7K R 7K 5
JE KR BME AR S T i [ 29k 2.8 h 247,
Vi B DR ZK 85 AE ELAT 3 P W KGR 2 i A7 B TR K
5 R AE - 4 B IR KRR R K 47

fh2F 43 B 45 B 2% BH 47 K 45 I8 55 45 5 R 103
g kg™ ', 5 EDX 43 AT 45 R AH B, A2 o B 45 R AR
EDX 25 2R, i0OR B Tk 22 20 A R A S B AR 43 B
25,1 EDX 2 —Fh 3 [ 55 73 A i, A & S e iy 2 A
i B A A A A S , 1T I 2 A o 2 18 SR A A
(2SR, WA 2 0 45 R 3R W AR K A5 JE 2 —Fh
IR R A T, AT R IR SR AR

PR ESRE G pH (A 6.67, HAg i dik , X A7 Bh
TR BT TP 858 oA 4 1545 2 - 1 A ok
T A IR AR 2R A

R 1 RAKISAEHMER

Table 1  Properties of water-absorbent calcium fertilizer

FE5EH Ca content/(g-kg™") U RES A 7K AL A B[] /b
pH Water absorbency Time of water-absorbing
CHEM EDX /(grg™h) to saturation
103+£1.8 189 6.67+0.23 165.7+1.2 2.8+0.1

11 : CHEM—AL 2478 A% + JEEFIRUR  Note: CHEM—chemical digest + atomic adsorption spectrophotometer

*Ca

Eten Wit%  At%
C 2865 3833
N 1106 1268
O 4044 4062
Na 072 050
c 02 010
Ca 1890 7.77
Totl 100.00 100.00

1.00 200 300 400 500 6060 700 8.00 9.00 10.00 11.00 12.00

1 fR/K$5HE EDX & E

Fig.1 EDX spectra of water-absorbent calcium fertilizer
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Fig.2 IR spectra of water-absorbent calcium fertilizer
and its initial raw materials
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Fig.3 SEM images of water-absorbent calcium fertilizer( Magnitude ~ A: x 1000;B: x 2500; C: x 5000;D: x 10000)
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Fig.4 SEM images of hydrated water-absorbent calcium fertilizer
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Fig.5 Effects of water-absorbent calcium fertilizer

on retention of water in soils
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