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Abstract

The application of biochar to adsorb phosphorus pollution in water is a hot topic in the field of en-
vironmental research. Eihhornia crassipes can be used as raw material to prepare biochar and its
removal of phosphorus is relatively rare. Biochar was prepared by Eihhornia crassipes pyrolysis at
400°C in this paper. The adsorption properties of biochar to phosphorus under different initial
concentration, initial pH and equilibrium time of phosphorus solution were studied. The experi-
mental results showed that the phosphorus adsorption capacity of Eihhornia crassipes biochar in-
creased with the increase of the concentration of phosphorus containing solution, and the phos-
phorus adsorption capacity tended to be stable when the concentration was 200 mg/L. With the
increase of pH ,the adsorption capacity of biochar to phosphorus increased rapidly, and reached
the peak value of phosphorus adsorption at pH 6, with the adsorption capacity reaching 1536
mg/kg. In the process of phosphorus adsorption by Eihhornia crassipes biochar, the amount of
phosphorus adsorption increases rapidly with the increase of time, and tends to be stable after 65
min, and basically reaches the adsorption equilibrium within 120 min. Eihhornia crassipes biochar
has strong adsorption property to phosphorus and is a potential adsorbent.
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1. ARBR

A BERLIEKAEERUMEERRZ —, KEEEFRMAEEZN T AT IR RS, RN
TR R R BRI [1] [2], ACBEAKAR S B SRR SCBRLE T B (1 2 [3] [4]. ik, FEARK
P B IR BRI R K AR IR . U IREI, R A S AR B B R K I B AN TF Bt F 2 AR e
VIt E Rl R BRBEHR 25 R A 22 DU A VL[] [6]. M DiieEis, oA m, JFHF A k54
[5]o WRPHVERRBE R T A, B, BIERME. eSS 2R M H 2B SEMEN6]. SR
Je JE A T AR ZK T RO B B 75, A A= e o B TR 0TI — g R A Bl 1) I PR RERL 7] 8] [9]
B AN R PR A= e 5o T PR OB B 2SR A ] AT R 975 0 1) 8IS v FRSSE A PR WI B TR0 B K Ak B A
IS

Az S R A= P SR G A B PR A S5 1 T R 45 (0 B R AR, B O R LRS54, W PR RE )
W, TEMRERAUE OS2 BI) V2 GVE[10]. A=Wk BV B BE 055 1) 2% B RE RN i 46 S5 AR B UIAROG, A=Ak () il 4%
JERRIET 2 [11] [12] [13].

7K 7 (Eichhornia crassipes) X 4 KR, /MR NERE R EWEYZ —, BT 2HEEKE
Y, EREHEEE . CHEETRZ/KEHEE R, £8EFRUKEEKIER, KK wEe
BaER, BEKPREEE, SUUKESIMSET:, N, XMKP=FRE. TuEEi . KAEEMZ N
KA = A 7 AR ™ B IR [14] [15]. Gfa) %o 7K & 75 A Rs il F A 2, s W R R F 2 iR AR
TR i) AL
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HATA R AE R A [16]. V& ANEREFFL7] [18]5 A RHE & B A= M FERIE AT T HORT B AR B
ABLR I A 7 1l 28 Je AR B R KT R 7K B AR SRR AL AN 2 o KT TR B R E IR 2 L4,
St BRAEW R T AR B S BEPEK, BET DA ROKEA ™ IS fa T, AT AR S B IR R

AL LA AR 7K B 7 Joe il B i A 4 FRAE A v B RO IR B 700 BE 87K 77 A0 2 X IR 7K r B B 17
REFIREmI A 2, A — N FR IR At B AT DAL 106, SR AR AR T 200 A, DAY A o il ) AL 2
AR T AR BSR4l

2. SLRERSY
2.1. ERSHF

{X#5: TS-100B & A EIRIRZ 25 (7 MG E LA A PR A 1) 33-1 38 77 B sl P2 (o M edn 5 A s
T BRI KR EGR) ). DHG-9070A HAGEH T4 . TGL-16 mid 50041, UV-2600 £4h]
WICHCRETH(H AR By) B pHS-3E Y pH T EiE A RS A A BR A F]) . HEFF i Fi 1R AL204.

WA B A (R4 IR MR (A Hral) . 2 DU 21 AN Fral) . ER(srHral). 4RIk
(Griral). WA RRERER (A HTal). IRBRER(rHTal). FhER(/rHral). A AN (5 b 4t).

2.2. MR SHIEFE

AW H A I PT RRY OKE PR ARUNRETIE, UK S R, AR NMERL.
H RIS Weds AGH 7 1% 5 Ve Yo AR I F AP 4, ORBE 22 AR . fE 80°C RMEAE Rt T 1E
FERTERL 20 H R, SRR R RO RS P B AR Bt b, IR SEai e 3, TN B 36 HLE R (400°C) i 1
h, WHIERIR, RAEHH TR S, RIHIEKH Y R[15].

SIS PR K B KH PO, IR AL, WERARECT 110°C T4k 2 h ) KH,PO,, Ry 250
mg/L (5 BRI -

2.3. TRk

TR R vk B SR AR R e 23 Y6 6 15 (GB11893-89), B IR Ko 710 mm, LL/KfgZEL, Wik
R BEAFE S IROG AR 3 IR, BB IME, SR A AT WL B - s AL R K ol (R
KR P AR R R B 2 R A O
(CO B Ce )V

gt o

e, CoONVEMH BEIVISRIREE, mg LY CONERP R BIAE RIS BEIRE, mg L™ V ALK A
B Ls WORAEDRIING g: q NAEDRBIE, mgg'.

2.4. WRBsELE

MR PR S BRI A S i, DA RIERAE VAR, AN pH B, BRSO RN RDx 7K 7 A=)
B PR SCR B S R AT IR T

2.4.1. =PRI BRI MY

FEAEFREL 0.5 g /K #i M AR BN T7 100 mL, #EREEE N 04 5. 10, 20, 25, 50, 100. 150. 200.
250 mg-L* [¥] KH,PO, & AR L /K ¥ 250 mL =i, pH #45E] 6, 25°C FIEIELL 200 r-min (%%
HELEARY; 120 min J5, 4 0.45 wm YA I8 S D 8 b B0 B BT E B IR Y, K 3 IRE R, 4
HCP ¥ ME .
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2.4.2. pH 337K FF 7 A o TR M B B0 2 i

F— 52 IR FE 1) NaOH 1 HSO, B AR5 i R 7K pH 2» 3 % 2. 4. 6. 7. 8. 10, 12. £ 250 mL =
FH BOIAI G L 100 mg/L. #ARFR 2 100mL 2 i K AR ER P Ak 0.5 g, 25°C FIEIRIRY; 120
min, £ 0.45 pm JEA S8 5 I e B O B LIE N e BE IR, B 3 IRE R, S5 RECTIIME.

2.4.3. TR P B8] 3of Al % B S0 SR AN 2 i)

250 mL =B n N 100 mL G4V >y 100 mg/L [¥1& B EE /K F1 0.5 g 7K B A= 05%¢, pH 1 2 6.
B ST IE Jy: 30, 60, 90. 120, 150, 180 1 210 min. 25°C F1EIE LA 200 rmin I3 HELREY, &
0.45 pm JEFEE 18 J5 I 52 P8R A B O BB TE VRN e BRI S, W 3 IREE, 45 RECFIIE.

3. &R 57He
3.1 TKATHHE B T R W SRR M B 1 5%

LK B 7257 A 000 ¢ E AN TR 94 B Ao 5 W o 2 vl P T T R B AR A b, PO P 25 s A b, 153

A ¢ o T P R o S5 it 2 DL P 1
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Figure 1. Phosphorus adsorption effect of Eichhornia crassipes
1. FKERFIE M AR U B 14 BESZ I AT 3R

MBI B e 7K P AR 5 o Tl P B B i A 5 e A VR B S I R DL R a9 . B R K
(IR BEAE 60~80 mg/L, 7K A=W 3R i AW PR 0 I 248, 3K — DR K 32 i[RI AT RE R AR IR L 1) 25
WIS EYI IR R, RGP AL (28 O AW 5 IOV AT — € (52 . 4 5 B IR K IR KT 80
mg/L L), AW B R B A B O, JFAEIRIE Dy 200 mg/L I REMR PR A Bt TP A2 . Bk #]
PR R L R R K AL B BAT — € FR 5, IXANEE A — LT ST 45 R AU [19]. S BRI KR
J3E 103 88 ke B B 5702 T PR B BRSSP AN B KA A, AN Bl A W PR PO E S PR ik 8l
PR, A RIS R et AE, RPN A A B, B AN R I s/ I [20].

3.2. IRMIFRERR

B B 58 6 P SR AR W RS T8 T YA A B2 5 T PR B O AR KT 2, RSB0 R Langmwir W PR S5 25
PRI KT A=) 3 B RE[21]
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Hoh, C NPT T BE IR (ma-L Y g NAEVIREBER I (mg-kg ) K VR R %
(Lmg e s Qua MEEM I M 55 KR R (mg-kg ™).

L KRR A Langmuir 77 FERALE T S IR 2k . W] UG BRI 2805 14 1 haRikas
AEEWIE, AT RE Ry 0.9525, iARIMILE K. Bt Langmuir J7 & & 7K #A 75 A P30 i 1Y)

WAL

Table 1. Phosphorus adsorption isotherm parameters of water hyacinth biochar fitted by Langmuir equation

F= 1. Langmuir 732U & BIKE T E R BV BN B IR S 3

H g Langmuir M 4 i 2 e KRB Qe (MQ-kg ™) 53 & (R
JKEA C./q =0.000344C, + 0.256413 1880.2 0.9546

3.3. AR pH MKEAE MR R RERI R

AT E DA FIRT 4G pH X AP B % 70 152, & B T3 VRN R] pH (8 2 52 m i 1 A7 /e X
17 1, 2 582 i A 2 ¢ 3 T 1140 E Ao 43 A [22]

B 2 ARG pH X 7K 75 A 0 MR B A AU B /K R (R 5 e o AP AT DA H B pH (BT i
AW T (PR B R IR, AE pH (A 6 B IR B A PRI, IR BRI F) 1536 mg/kg. B 24
pH W hn ) 8 i, WLIHZF BT 4 RO IR P BRI . X —25 1R pH K & R A 1% AR
Y BB A AR, HAN ZEEKREREFE A4 % X AR B E 70 b (0 45 18 M — 3 [22] . B AR AG pH fE AT RE
SBOIREIR SR B 2 [ s e, A 2 A9 2 pH E LRI B LAy 7T S0 AE[22], A 30T, pH
BURIIEAE, YR L REFIR TACE . pH Bmnt, MR R fCoRmE %, iR IEH
ek, SEOR R FEK[23]

2 4 6 8 10 12
pH

Figure 2. Effect of initial pH on adsorption ofphosphorus
2. A& pH xR IR B 520

3.4. A [EIHR: B T % AR B4 BE AU B2
MR P~ R B0 2 00 ¢ W B 2 e PR s R B o 0 (TR PR AR, 6 201 B A i 0 PR PR B (1)
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M 3 FTLLE H, KA P AR K e (IR B Sk R b, AR BB, B BT TR (438 0 21 30 min B R B |
FHIRV# $] 1798.46 mg/kg, 2 JaFFi6 NF%, SAJE&HET LTt, 2iE 65 min J5 L& TPER, 7E 120 min 2%
A TE BB F187 o SIS 7K A P AR R B KR B 75 Bl 1672.25 mglkg. 3X A& BT RIFF AR I, AP0 i
g rfrtbiRZ, WA WEARTATE . R SRR TR, WHBI BRSNS, BRI Bt s e L
. £ 2 h 2J5, WINEE ETHET 7S, BELK . BEEEM R I AR N, K is &
KMERE, W B At —REC A, R R R R %, DAL 320 ik W PSP 488 . {2 30 min IR B
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Figure 3. Effect of adsorption time on phosphorus adsorption

B 3. 7~ [0 WS Bt R 1] et i R B SRSUR O 20

4. %&ig

1) FKEA i) £ AR A R X A — S RO PR ASCER o K3 77 A 0 SR Tl 14 PR B o 5 5 o VA 6
USRS, TEIRIE N 200 mg/L BB S R TP AR . BE pH (BT, A9 xR B R G
GH, 76 pH E >N 6 B IA Bl (W PG, W B ik 1) 1536 mgrkgo 7K = A= 40 e o g PR B i A
TR RIS, 6 2 I 1A F 88 o BB TR, 65 min J5 TR T F48, 76 120 min P 3 ASE B0 K -F
Mo AKEA P A R Tl B A B R PR RS, S — IR A T T R B )

2) W PR BN 77 AR B K R R W PR B 70 AR, Langmuir 75 REE A 7K B 7 AR A R0 B PR AL
B, VKT AR R T B B PR DA 22T B R

ot K 1] 2 A 4 i A B K AR T S S G IR BRI S s A T SR A S G (R B 258 R R 12 % K A
R SR EAT I T o [FIBS RHZ AW R B AZ 38 S bR K A SR AT — 2 A 9T, SR s FLR Bt BB 1Y
KEIVPIN R R, A6 H AR A e AV S AR HE VR AR

EEWH
FE 2R R 22 A g B it il T H (201911842007)
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