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Effects of dicyandiamide and surfactant on nitrogen form dynamics in digested slurry

YANG Han-bo'?, LUO Yan-l1i’, ZHAO Di', LAI Rui—te', ZHANG Ke—qiang', LIANG Jun—feng', SHEN Feng—ju"", WANG Feng'
(1.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2.College of Grass and Envi-
ronmental Sciences, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: The aim of the present study was to explore the effects of dicyandiamide (DCD) and surfactant on the form and content of nitro-
gen in digested slurry, using a laboratory simulation experiment with different combinations of application of the treatments. Six treatments
were used: single application of digested slurry, digested slurry+8%DCD, digested slurry+16%DCD, digested slurry+surfactant, digested
slurry+8%DCD+surfactant, and digested slurry+16%DCD+sufactant. The total nitrogen(TN), total Kjeldahl nitrogen (TKN ), ammonium ni-
trogen (NH;=N), and nitrate nitrogen(NO3—-N) content of digested slurry were measured at 10, 30 min, and 1, 3, 10, 24, 48 h. The results
revealed that, in the digested slurry+8%DCD and digested slurry+16%DCD treatments, the concentrations of NHi=N, TKN, and NO;—-N in-
creased by 0.74%~8.96%, 24.67~59.70 mg- L', 13.42~145.88 times, respectively, and the concentrations of all three increased with the
quantity of DCD. The addition of surfactant had little effect on the form and concentration of nitrogen in digested slurry.

Keywords: digested slurry; dicyandiamide (DCD); surfactant; nitrogen form
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— A M L2 45 e S RS TE k R R R MY
TR R S 1 L] RE X AR AR B TS e, IR
il I 2 e 2 o VR R R 3R TR A Ak B Ok i e AR
WEE, FHARBURMEE R,
A 500 AT ek 22 - B B A AU NOSTY 6 46, i/ +
ENOSHIIR AL e 43 NLO SR, H ATV
e T BRI AR A 1 7 SCE R (DCD) o ik 828 551 X &
B 3B, DCD HAT B 2 i il A il 08, 1
il NH: ) NOSES AL , 4 28 NHi—N 21 0k W {8 i [ , FEAIG
4 NOTE T, /0 NOS-N ik . IR 4 iy 300 5
B 50 % B, 78 - HE i DCD AT AR AR VH
B3 FE 45.89%N05-N ki, DCD L& —Fh o) 5 T
KL E B, T30 CoHNG, A 1 69.6%
FLi I AE 438 b n] 43 % o4 H.0 L CO. M NHIM L, 25
A, A8 ML 3 T TG 2 5] 3 3 e A PR s R
FHR, A FE R RS SRR LA
Pyl B R A TR AR A R A Y 2 B
1 VRALB S RN KA B RN w1 SR, AT A AL
REARVA VR I 2 TR 7, A1 SRV VR A A 00 2 1 1) il e A
R DA

Zi b, B MR 2024 DCD B30 in & + 1
HR a8 3 T T R A I A A 2 T P R B R
F o AEtE A 38 v () DCD 735 1 P i) R B8 s bk,
Sy 5 1 HE NHIE 250 85, T AR as A i 2OR
AW 5T L3 1 2 N AL, BR5K DCD 12 1 I 1
RN EREG AR PRZRESM SRR
S Sy i v A0 ) 50400 ) A5 SR TR 2% it PR 410 o 7R AR
B S P A BIS AR

1 MREFE

1.1 ikge et

THWC A KT 25 R IR 5 A BR A vl o 4R i i
(R ZE 3 R U Ny e SRR G T 2505 . TR pH
H7.46, BA (TN) W i 583.43 mg- L™, #% 25 A (NHi-
N)VEJE 493 mg- L7, i S A (NO;-N)H £ 0.7 mg - L™,
COD ¥R & 416.2 mg- L™, Cu ¥ J# 0.16 mg - L™, Zn ¥ J¥
0.39 mg-L", As¥EJ¥ 0.01 mg-L". DCDE/=) % Mt
OUH RIBBHE A BR A F] L b4l 265 98% ., FRIHITE
PEFI T Sy All K AE 4Rt
1.2 RBi&IT

B E 6 AL FE : VE R 5 (CK) ;8% DCD+IA
W (8%D) 5 16%DCD+VH W (16%D ) ; 2 1 114 78]+ VH W
(S) ;8%DCD+ [f1 1k 14 551 + 73 ¥ (8% D+S) 5 16%DCD+
— 940 —

T IEMEF+ TR (16%D+S) o BN EFIE A 31K,
] 7 R R A 1000 mL VA, £ HLTE W P TN
A 583.43 mg, NHi-N % A 493 mg, 43513 8 DCD Al
FEIE L ECbE = AT (R . Hodp, DCD
FH A DU AR A B A 0 $ T 8%DCD AR HE
J& 68.21 mg- L™, 16%DCD ¥ AR M 136.42 mg- L,
FEE ML) 5 TR W IR 1 750 T B BN . Bl
Vg BT b BT 1 FERL_E 8 43 B 10 min J5 #
BT E 10,30 min A11.3.10.24 .48 h I H |
T, B IORE 40 mL, 75 1 .
1.3 MEIEFR

W7 VR WP NHG-NLONOS - N % i B R AR
(DKN) FLEHLER A (TKN) Wi . Horp VR TKN B 4%
HEAT I A DU, G A 4 B 0 3 T R KR T 5
0.45 wm 27 4 38 B 8 AL P . TKN 255 8 HL A
(TON) V5 i 25 1) NHG=NUSU LK mT RE WK B T JC AL 9t
7 TS A2 1 ) U 2 20 R0 (PNH) ™ H g IR B
A R H ) 32K 5 BRAL REAE 0 TP, BRI X 7K A

Y PNHs A T 8, IR SRR MR
(I
WS HLA (DON)=DKN-(NH;-N) (1)
Wik 254 HLA (PON)=TKN-DKN (2)

1.4 HiE4LIE

R B K FH Excel 2010 F1 SPSS 19.0 #F k47
Bt oA, Ab 3R] 25 S R B R 2 5 25 0
% (One-way ANOVA) , it 7K 4 0.05.

2 HERE5HMH

2.1 BRNH-NREZL

TR VR NHG—N e 32 B e T ) ) B - R A 22 B3
FEARAE S (E 1), SFE 10 min Ml EL, #E 48 h)5
A Ak BRVE VR NHE-N e i/ 1 55.20~80.75 mg- L,
R 4 10.94%~16.28% ., AH 7] & B 0] VA W NHi-N
e i R B/ MR N 16%D>16%D+S>8%D>8%D+S>
CK>S. 5 CK &b BRAH EE , @5 in il £k 4 1 751 DCD f &b
PRYAW NHi-N & BES3 M, 16%D b NH-N ¥ i 44
T 1.62%~8.96% , 16%D+S &b NH;—-N ¥ B 54 hn 1
0.07%~5.88% , Y TEH B 10 h DL F IS NHi-N ¥ JFF
i T CK AL B (P<0.05) . S4bFE NH;-N ¥ & 5
CK AH F A B RAG (R JE 8 3% 22 57+ (P>0.05) . Ul BIVA
W TP TSNS AL 31 7 DCD 34 m T NH-N ¥k B, 9f B
DCD ¥ i 78 22 NHG-N v B B ey, I S Jon 2 16 3 1
FIUXF NHi=N ¥R 52 M4/
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Different letters on the column indicate significant differences among treatments for the same time (P<0.05). The same below
1 DCD s 3R EiE R R NGB ik NH-N iR E

Figure 1 The concentration of NHi=N in biogas slurry after addition of DCD or surfactant

22 BBNO-NRETH

CK IS 4b HHA R NO—N e 5 i i 5 s 1] iE <. 155
A T, H AL H 5L G AR Ol TR AR Y i
(2). 8%D H18%D+S 4L B NO3—N #¢ J&F M\ 52 mg- L™
R 2 40 mg- L', 16%D 1 16%D+S 4b B NOT—N ¥ & A
103 mg- L' F& 2 80 mg- L™, W 4 B MR AH T , 298 23% .
NI DCD B AR FRYAR W NOS-N MR B Fb CK 3538 (P<
0.05) , 8%DCD F1 16%DCD 4t FE NO3-N ¥ £ 43 %] Ky
CK ALY 14.42~54.72 51 27.66~146.88 5. S NAH
[ 58 52 DCD B P A 35 NOs—N Vi I i 1 15F () 119 28 £k
Jo i # 25 5 (P>0.05) . TR i DCD KR m 1
NO;-N ¥ B, 2R 18 T35 P4 77 X NO3—N ¥k B2 Gt 2552
2.3 BRTKNRETL

A b VA W TN e JE B e i 1] 428 4K 52 B8 v
FEARm S, 5 NHI-N W A S (E 3) . #F
B 48 h i, A TKN ¥k 9820 T 23.40~59.33 mg -
L7, [ % 4 4.03%~10.83%, H: ff CK 4b 3 3 /> T
10.83%, S kb BLYE /> T 6.72%, 8%D Ab By /> T

120
100 -

80

r m
401

-~ CK -4 8%D —&— 16%D

20r -O-8 <= 8%D+S I 16%D+S

NO;-N ¥ if

Concentration of NO;—N/(mg-L™")

n-O—=0 —p———0—20
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FEL A 1] Standing time

2 DCD B R EE MR R MERBNO-NIRE
Figure 2 The concentration of NO3=N in biogas slurry after the
addition of DCD or surfactant

9.65%,16%D AL BRI/ T 7.07%. 5 CKA L , U8 0l
FEAN I DCD Ay b B 2 S5 14 i T TKN R, =230
16%D > 8%D>CK H1 16%D +S>8%D +S>S, H ¥ 0
8%DCD 1 ¥ o TKN 4l T 24.67~29.52 mg - L', ¥
T 16%DCD ¥R W H TKN B T 45.27~59.70 mg - L',
T A8 0 29 T 3% 2 391 5 Y0 I 18 I W TKIN 7
R,

2.4 B DON #1 PON ik E 254k,

I e ST [ 92K Y W DON 9 J3F TSl 16 o s s 1
FasE (Fl4), 7 48 h J5 T A A FRVR FE RS I 1 33.87~
59.08 mg- L' VA PON ¥ B Vsl B AL T
(F5), # i 48 hj5 i AL FRVR FERFAIR T 22.06~32.86
mg- Lo #SHIDCD b BRTE# & 48 h J5 T DON VK J&
FE# B 10 min P800 T 47.24 mg - L7, 5 1@
300.4%; 1fii PON ¥ & ~F- 23k /b 1 38.83 mg - L™, B i
H36.39%. HHE 48 h A AL FRIE W DON 3 & KT

[Jck O8%D 16%D S BH8%D+s [ 16%D+S

ha b,
rce
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i P
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Figure 3 The concentration of TKN in biogas slurry after the
addition of DCD or surfactant
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PON U . 5 CK B SAFRAR L , Ui DCD & 2% 42 5
T VB W PON ¥ i (P<0.05) , 8%DCD Ak ¥ VA i PON ¥
JE 38T 18.00~30.67 mg - L™, 1fii 16%DCD &k Hi#4 Jin
T 36.33~65.33 mg- L',

3 e

3.1 WERRARMITZRRBERSMIRENZN
BRTHARFESGRES AZBEMARE
B R —FA HURCHLE & AR, 2 DL S
R B2 AR P FR RS T NHG-N (5 TKN 1
73.1%~89.4% , it A1 AL BV NH:-N ¥ 2 Fifi i 1 ek (1]
FERCFFZE T [, 5 TKN R B AR AL 35 AH L, {H NHi-N
W BE B K TKN. A Wi NH:-N T TKN ¥ J3 7 &
48 h J5 43 B AR T 10.94%~16.28% F1 4.03%~
10.83%. CKAbFHEAIIA NHi-N % 5 5 TKN 1) 89.42%,
48 h J5 NH3-N ¥ FF 5 TKN 1Y 85.03% , % 1A #5 4>

(K O s
80 —#-8%D  —O- 8%D+S
70 | A 16%D - 16%D+S

DON ¥
Concentration of DON/(mg-L™")
&

S

10 min 1h 10h 48 h
& B8] Standing time

B4 DCDEREFEEFIFRME B EDONIRE

Figure 4 The concentration of DON in biogas slurry after addition
of DCD or surfactant
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Figure 5 The concentration of PON in biogas slurry after addition
of DCD or surfactant
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NHi-N# AL BUHAE SR Ao A NHI-N R
TRERT R S R R BHICTE AR VE T A P A
MG A 2, I DCD &b BE NH;-N F1 TKN ¥ fF
6k 5 35 /T CK AR 3, %5 70 DCD 22 % T NHi-N 4
FEAR

DCD & —Fp 5 % F KA L& B &9, it
T3S Al 230 A HaO L COL FI NHE S A fF 5 26 B
DCD R fiff 32 B30 5o A a4, BB At 13 ™= A= i b
it , 308 10 3 1o A4 F R A DCD™ . VBRI  A #)
L= E 1 AN B RN B S A 0, DCD ZE TR X
TR 5 10 W A NS ek v 7 % 5 i . X35 v 8% DCD
16%DCD &b 3 A FAX AW 53 7100 68.21 mg - L™ Fl
136.42 mg- L™, X {8 DCD Z3 05 7 TKN \NH;-N |
NO-N ¥ i 45 18 3 = T X BE AR B, I H TKN 5 NOs:-N
W BB 2 FIZ9 % T DCD A KW AR . UL
DCD W] GeBE VAR & A BT W R A NHG, 3843 NH;
HE— AL NO TR TRTIE B T 42 2F DCD R fig it 34855
JEIEZE NHI-N Fe Ak i) F i A

TR B e AR 3 43 PON U8/ 1 DOM 34 in , Af
AE A F I P SRR 1 R ALY 02073, PON U /)N
F DOM Mg i, KB B A NLA S &L T AR, AR
W& B DCD AL FRIE I T PON /Y 7 &t , W] fig & ]
k1 DCD BT B ) DB I e i
3.2 REFEEFRMITBRBZRSTIRENZM

R & PR E 48 h J5 SALBE NHI-N Y& B> T
15.67% , [ R T SoF B AL 38 56 978 o 6 v 5% 44 791 4iE
22T NHi-N (A0 BRI A B2 A58 1
RS PE R R S TE AR A A B 8, T R
DR Ay 2 1 355 1 7R S — e B P R 2 5], 7 TR TR b
WS AR IR R FE A R A o s M A e AR
b AR AR 25 Bh ) AT ARRARAR 2558 B 38 ] LA
Bl K REAIR I 25 W e 1wk 0, AT AT et
BB I TG R R HE R A R S A P RE X TR T
RETCAFNUR L A 75 ZE— 25T .

4 it

(1) %5 /n 8%DCD il 16%DCD *f 1 e & % LA
e FEAT B 50 E B NHG=N . TKN \NO3-N ¥k £ 1%
54, H.NHi-N  TKN NO:-N ¥ i 5 DCD %8 i i 2 1E
FH

(2) 22 M M R I R R R TS SR A
BER
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