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Nitrogen Release of Modified Lignin in Wastewater from Paper — Making Mill

ZHU Zhao-hua, LIAO Zong-wen, WANG De-han

(New Fertilizer Resources Lab, South China Agricultural University, Guangzhou 510642, P. R. China)

Abstract: The mineralizing and nitrogen releasing characteristic of modified lignin in wastewater from paper — making— Ammoxi-
dized Lignin(AOL) was studied through intermittent leaching method. The result indicated that aeration status had a great effect on
the mineralization and release of nitrogen in AOL. AOL in treatment with sand showed a higher percentage of nitrogen was mineralized
than that of without sand, and so was the mineralisable nitrogen potential in the soil. That means the degree of mineralization of AOL
is strengthened in the treatment with sand. First order kinetic equations of two treatments (with or without sand) have been estab-

lished through regression analysis indicating that the mineralization or release of nitrogen in AOL when being fertilized to the soil.
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Table 1 Physical and chemical properties of the soil studied
pH 25 HO; - N NH: - N EEp e AL EERiING FH B 738 i
Kt =2.51 /g kg™ /mg + kg™ /mg + kg™ /mg + kg™ /mg + kg™ /% /emol ( +) + kg™
6.07 1.56 10. 55 18.51 49.3 206. 70 2.34 6. 69
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Table 2 Protocol for test of mineralization of AOL

Lb = Aib FRpf
1 CK +:50 ¢
2 CK + +:50 g, AR 10 g
3 AOL +:50 g, AOL: 0.251 7 g
4 AOL +#  4:50 g, AOL:0.251 7 g, A1HHD: 10 ¢
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VemT B shAE i B R E AT 3 IR KRR AT s
100 mL 0. 01 mol * L~'CaCl, ¥ 43 4 Uik vk 3 v
RS AE D 2L, I D P R S R S R Ik
S B8 5 1 55 3R 4 PN A 25 mL GRS 37 (0. 002
mol + L'CaSO; + 2H,0, 0. 002 mol * L-'MgSO; + 7H0,
0. 005 mol * L"'Ca(HPQs)» * 2H:0, 0. 0025mol * L'KSO),
Db E e 1. AR EEEE N, &
600 mmHg Tl £ Z R 17K, SR L4058 % 28, 5k}
LIRS B4 IR EFLIAS /ML, DA A,
TE 35°C TF SR, /30T 7.14.21.35.49.63.77 .
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FRiS AR A S RS A
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Figure I  Mineralization curve of AOL
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Table 3 Mineralization parameters gained and establishment of kinetic equatuion
FHW i /mg - kg™ WAL S
Ak 1 No K
7d 14d 21d 35d 49 d 77 d 98 d 120 d r
/mg kg™t /d7!
AOL 9.22 13.50 26.02 29. 80 34.24 36. 30 38.56 39.28 39.76 41.22 0.040 7 0.996 8"

AOL + b 10.76 16.72 30.90 35.06 43.20

44.90

46. 60 47.16 47.76 51.43 0.0451 0.9958""




521 B 2 ) S A

HoOOR 131

B AL AE 14—21 d 3G InEetR, SR 5 B %% . X
ST AOL Jifi A 1= BE A ) 30 1= BEGICE Y A A
A B T XA HU R bR, E e
THEARGHEYRT L ¥ 2 AOL FEESTH# W)
g Bt Lz s, W TR Y A SR S ik
Ve THAESME LG P ) BRI % A2 0 LBy
Bt
2.2 AOLH W sh hFEE MBI S SEKE

IR R v Ko o LA VLA S =
(N) WA B R B 450 QR /K4 . pH . C/N %)
Fest 1] C7) % B 2 eR g, BRI

dN/di=f(N,E, T) (1)

e EIRRBOCHR IS BN TS T — R 14
AR R fb it K38 5 258 R &R A B
R HE K SRR | 1 Y I 22 () S — Sl g 2 i
A AR S A LA AL S B A A ] B E AR
K, AT IR N

dN/dt=-K+ N (2)
HAFIE AN -
N,= No{l —exp( = K+ 1)} (3)

K, dN/de BT ALEZE, K A—ZAXT T L R 5
()5 No WANLET LS. v B2 Fn LR
PUTAL R 1 () —Fh A5, BD— & 5 A WL rT DL A
RFEEE AR LR R WIS . 7 LR EOR, R L
RS Ty o3 e, HER AT ) iR .

KA T, R (3) XATLIsRE N, fid)
No A AR AL £k

1/N=1/No—-b/1t (4)
i1, N, R 55 R0 AR L Ao LA log( No -
NOXE ¢ [T SRAFEE —A No {1, B8RSR No (T
UARA log( No — NOHE X ¢ [BIEERAFES — A No Ao
bR E AT, BIRRIGZA NofHo WNZA NofE
W, SRR O R B r BRI No VB HLEE H 1 4T
e,

N R T R B i T A, 24 AOL
AOL + Wb AbPRAY No 4351k 40. 07, 47.97 B iE47 0]
9, AT RARAS e KR AH OC R FIO TR IR BB 0 25 25 K
S, H IHA B3 PR A B Y B 3 7 R

AOL: N, =41.22{1 —exp( = 0. 0407¢) } (5)

AOL +fib: No=51.43{1 —exp( —=0.04511)} (6)

MG 72 (5) (6) AT LAFS Y AOL il AOL + b AL HE
L3 No A bR KWL 3),

m A S5 R e DUE H, AOL il AOL + #MAL 1
WACE KA T ARk, T B AR KA
Al o I TN A B 3 o & A T AR, T
6T R ACREE, R T AEYI RS sh, BIEAE
AP B AR DL T, ZE AR R E A] B 4
AT AR B B 2 B R R X U b A HELfE AOL
AR S o . 37 AOL WAL Ay |19 5 FEd H
) AE T 8 7. —Fl AOL 7 H 8] 5 4k 5 B8 il i) 151 i AL
i, AT SR —mF 2] AOL im 1k i, $E4R 5 1k 1y
PERE SR o

3 45

XS AOL B LR ERITSE, S T AOLAE N
PR RIE )RR B — B 1 2 BB AT ] ) 245
RATLAE H, @SR AOL MR R LB A 52
RSN o FEARTR] B4 I ] L0 A 3R LE AR I i R
AR, I Honab b PER] DL 25 5 @A AOL J5
(1 e A, F R ARG AT LASR R AOL (1Y
oA AR T

S & 3k

(1] 5k B0 WR . AU AR B S6 R TG BB R
[MI. dbst: s T R, 1992.

[21 5 ¥, &V, EAED0, 55 . AU AOL ZEAR ) s iy i FHF
FEMLBLII]. TR 4L, 1997, 5 -6:125 - 127.

[31 5 . ARBTRPEFREY A K GE R BT [T, REiRE,
1996,16(4) :42 — 45, 48.

[4] XUnT AL B30, EAEDL . 3 40RO Z A B0k 16 AL i T 5247
L] T AR, 1998,3:14 - 15.

[5] Meier D.  Conversion of technical lignins into slow — release nitrogenous
fertilizer by ammoxidation in liquid phase[J]. Bioresource Technology,
1994,49(2): 121 -128.

[6] W 3%, 2. FAZBATRMEEHITITEI]. #atRlk
K224, 1998,2(22) :66 - 70.

[7] Standford G, Sminth S J. Nitrogen mineralization potentials of soils[J].
Sci Soc Am Proc,1972,36: 465 — 472.

[8] Standford G, Fere L., Schwaninger M. Temperature coefficient of soil
nitrogen mineralization[J]. Soil Sc¢i,1973,119: 222 - 226.

(91 RIER,3CR . e LHEAR (M. A TLIRRHEL L,

1992.
[10] MR, B/IK . RIAR T RS BEWE (], R A
247,1999,10(1) : 114 - 118.



