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Research and development of ecological materials for unconventional
water sources in rivers in desert areas——Taking arsenic and fluorine synergistic
removal materials as an example
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(1.School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
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Abstract: To address the issue of excessive arsenic ( As) and fluorine (F) concentrations in unconventional water
sources of rivers in desert areas ,iron-modified corncob biochar was prepared in accordance with the principle of “treating
waste with waste and using local materials”.The synergistic removal effect and adsorption mechanism of this modified
biochar material on As and F in water were investigated. The effects of initial concentration, adsorption time, pH value,
coexisting ions and other factors on the adsorption were explored. The materials were characterized and analyzed by
scanning electron microscopy ,specific surface area meter, infrared spectroscopy, X-ray and other techniques.The results
show that the iron-type biochar loaded with micron-sized coal gangue powder ( coal gangue/Fe@ CCBC) is a mesoporous
biochar with excellent pore structure , which can quickly adsorb As and F ions in water within 6 h.The optimal adsorption
pH of coal gangue/Fe@ CCBC for As and F is 4. 0—5. 0.The isothermal adsorption conforms to the Langmuir model ,and
the kinetic adsorption conforms to the pseudo-second-order kinetic model. COY is the most influential ion on the
adsorption effect. Hydroxyl (—OH) is a substance that plays a key role in the adsorption process.Metal modification can
add a large amount of metal hydroxyl (M—OH) to the surface of carbon.M—OH can chemically fix As and F through
complexation and ion exchange. Experiments show that coal gangue/Fe @ CCBC is an adsorption material that can
effectively remove As and I from water.This study provides a new way to remove the combined pollution of As and F in
unconventional source water.
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12 LU e F g 28 iR A, SR e B AR e
FESOTE 280 WA 0 B 5 R M4 10 min, O 58
BB RE S U 7R 60°C HEAR P11 24 b Kb BRSE
WA A RC N Fe@ CCBCM™
1.4.3 AHMKRBEF sk A LW R (BT B/
Fe@ CCBC)

FHZEMR K MR A8y 2~3 IR, T 45°C HEA
HERE 24 b3 2 000 H i, U T 2090 A IHOK 2T
AR B OK GO A R T B 9 600°C T
el 2 hy HAREH G 15 B0E AL ROK SR 4 8 5 B
Je B ORI A I A BRER A W iR % 3 h )5,
F I8 m(CCBC,) :m (WORFMERF A ) = 5 LA K
RN 28 AT SO K AR, g S5 4R 280 W
10 min, [ 58 S5 HERE B 7E 60°C BEAE 8
24 h, AbHRSE RS FORE S C T A/ Fe@ CCBC Y
1.5 #EWHEI
1.5.1 % BAW

FREC T g AW o BT 6 AR siffih  #% 6
AR BE 4R SN AR AT 100 mL(C,.=1.5.10.20,
30,50 mg/L,C;=5.25.50,100,150 200 mg/L, 4%/l
Fp——Xt) T R RIE R A R 12 h,
Rige 5l pH=7 . T=25C % # =180 r/min, =%
SERUE A U8 BRI JE W T As F B Uk B,
oAl A=y 7 ) 25 O B S 3 iR 5 A [

1.5.2 pH %

el O10 g/L 1 B0 & 4R UK BT A/ Fe @
CCBC JHA 9 A SEB i b, AR AE B4 S50 b
A As FIRE A 100 mL( As ¥ N 10 mg/L,F ¥
FE2 50 mg/L) , ZJE P SE B pH 2051 3,45,
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A3 A 85, i AR BERT £ /Fe@ CCBC Xf 7K 1 As | F
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Gl (e . G3(HE
KRR TMES) ’ B AE )

ARPRE AP ACERRT ARERE  ARBEET ARBR
As/(mg-L') 0.10 0.0l 0.55 0.04 0.96 0.08

F/(mg-L™') 2.34 0.37 4.87 0.82 7.50 1.44

pH 7.81 7.96 8.46 8.53 9.37 9.32

2.3 WREHHIELRT

AT/ Fe@ CCBC M RHEATIRIE FT-1R 3
1, WK 9, FEMRY & A7, 3 420 em™ Ab 3R R FR 5
(—OH) ; 7E W Bt 58 B , A BLET AR (S,>S,) , Ui
W—OH 78 W B 2 72 v B — e E ., A5 R
B,—OH 5 5 ¥~ kA B b, A kw59,
ST FRRERT

H T4 8 R (M—OH) figfs 5 As FI F & 1E
N, SEOR I RTATEIE 1 347 em™ 1 1 058 em™ ALK
i P 2 e I % AR BN B Nl R, R R

RERE . FUEKTRIFEMNR SR INBEIR RIS - 437 -

-OH -COOH [M]—OH M-0

3420 AR 1 -~y f
1 1583 13471058 54
FFERC-H

BEHHE%

S, t
3438 2 t 554
| 2 1588
- 3

e .“9‘.‘85 .
4000 3500 3000 2500 2000 1500 1000 500
Pet/em?
1M AT 52— B
B9 I HT 5 W AT A /Fe@ CCBC B FT-IR
FAL %R
(—COOH) LT ES As Ml F B 1 & A o iR 52 4
N A LA SR R B B, S BOW BN T AR
T 1347 em™ ZbAYIEIE K . BEA M—OH F1—COOH
) FT-IR Ve &, BB R AR R s 4,
FRE BN S8 R, As B F 538 REE R BN, 7E
1 198 em™ ' AbAE BUHTIE | AR FEREE As—-O 42 )8 A1k
YR A, #E 853 em™ Ab A A BUBIIE . 7E 554 em™
A T i S W% R AT 7 548 em ™ A G & AR 45 IR 3,

TE B 58 BT AR Y Fe—0-As E AL R T

3 ZitERE

(1) RH 3 By 2% 5 K0 A W e 0B A7 ek
DIAER BT As (F 1YW B 52248 R VP A0 B o, 0 A
Yincxt As F IR BFACR AR B . BEF £/ Fe@ CCBC>
Fe@ CCBC>Fe-CCBC,

(2) BhF A4/ Fe@ CCBC X} As F 14 25 38 W% bt 1t
FEFF A Langmuir B8 B Jj 22 AT S — K )
SERRL ZARIT As TR FR K I B3 0 AT ks
20.25 mg/g M1 31.53 mg/g, G/K 55 [ I 77 AR
As F PR YLt | 05 B ik 7 v 25 RS 4 RS 4L
bk 8

(3) AHFE it G 46 A= W e R L T e A
Y e A e B 25 5 S B % A b e TT AR A 15 5
HEAARAOCTT R, TR Y M e 0 R
AT R EOTER (AL A 72T 2 DUR IR E 1Y
AL T, WAk 8 TS AP s BT As T F W RRF2%
HWHEW,

(4) I FHIEAT A7/ Fe@ CCBC RHATL B i P i 9 7K
BEH As F 347 2 BRIF ST, 45 R IR As F 955k
BBy Wik 91. 7% .80. 8%,

(5) FEFE I W B b i vl B8P FH W 5, 4
JE WU T SRy A ) e 2% TR K A A R R 3 (M—
OH) , A] 38 it 2% & AF A2 1 Ac e /R X As (F i
b2 e
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(6) Bt B A i AR LIE 25 I8 XA i T
VKM S, PR ORFRAR ISR P Y As (F B TIRJE,
SEEAR T RUK IR IR A 254 . AT KA T i
KRG ER AR BRI SCH | O LAAR H UK IR
AN B [R) S R e 5 DA I FHR it AR A A
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